
    

ENGINE > ON-VEHICLE INSPECTIONENGINE > ON-VEHICLE INSPECTION

CAUTION:CAUTION:

To prevent injury due to contact with an operating fanTo prevent injury due to contact with an operating fan
and generator V belt or cooling fan, keep your handsand generator V belt or cooling fan, keep your hands
and clothing away from the fan and generator V beltand clothing away from the fan and generator V belt
and cooling fans when working in the engineand cooling fans when working in the engine
compartment with the engine running.compartment with the engine running.

HINT:HINT:

The type of ignition switch used on this model differsThe type of ignition switch used on this model differs
according to the specifications of the vehicle. For according to the specifications of the vehicle. For thethe

expressions listed in this section, refer to the "Ignitionexpressions listed in this section, refer to the "Ignition
Switch Expressions" precaution.Switch Expressions" precaution.
Click here STARTING (2GD-FTV) > STARTING SYSTEMClick here STARTING (2GD-FTV) > STARTING SYSTEM

> PRECAUTION> PRECAUTION

1. INSPECT ENGINE COOLANT1. INSPECT ENGINE COOLANT

Click here COOLING (2GD-FTV) > COOLING SYSTEM > ON-VEHICLE INSPECTION > Click here COOLING (2GD-FTV) > COOLING SYSTEM > ON-VEHICLE INSPECTION > INSPECT ENGINEINSPECT ENGINE

COOLANT QUALITYCOOLANT QUALITY

2. INSPECT ENGINE OIL2. INSPECT ENGINE OIL

Click here LUBRICATION (2GD-FTV) > LUBRICATION SYSTEM > ON-VEHICLE INSPECTION > INSPECT OILClick here LUBRICATION (2GD-FTV) > LUBRICATION SYSTEM > ON-VEHICLE INSPECTION > INSPECT OIL

QUALITYQUALITY

3. INSPECT BATTERY3. INSPECT BATTERY

Click here BATTERY / CHARGING (2GD-FTV) > CHARGING SYSTEM > Click here BATTERY / CHARGING (2GD-FTV) > CHARGING SYSTEM > ON-VEHICLE INSPECTION > CHECKON-VEHICLE INSPECTION > CHECK

BATTERY CONDITIONBATTERY CONDITION

4. INSPECT V-RIBBED BELT TENSIONER ASSEMBLY4. INSPECT V-RIBBED BELT TENSIONER ASSEMBLY

Click here ENGINE MECHANICAL (2GD-FTV) > DRIVE BELT > Click here ENGINE MECHANICAL (2GD-FTV) > DRIVE BELT > ON-VEHICLE INSPECTION > INSPECT V-ON-VEHICLE INSPECTION > INSPECT V-

RIBBED BELT TENSIONER ASSEMBLYRIBBED BELT TENSIONER ASSEMBLY

5. CHECK VALVE LASH ADJUSTER NOISE5. CHECK VALVE LASH ADJUSTER NOISE

a.a. Rev the engine several times. Check that the engine does not emit unusual noises.Rev the engine several times. Check that the engine does not emit unusual noises.If unusual noises occur, warm up the engine and idle it for more than 30 minutes. Then perform theIf unusual noises occur, warm up the engine and idle it for more than 30 minutes. Then perform the
inspection above again.inspection above again.
If any defects or problems are found during the inspection above, perform a valve lash adjusterIf any defects or problems are found during the inspection above, perform a valve lash adjuster
inspection.inspection.

6. INSPECT AIR CLEANER FILTER ELEMENT SUB-ASSEMBLY6. INSPECT AIR CLEANER FILTER ELEMENT SUB-ASSEMBLY

a.a. Remove the air cleaner filter element sub-assembly from the air cleaner case.Remove the air cleaner filter element sub-assembly from the air cleaner case.

b.b. Check that the air cleaner Check that the air cleaner filter element sub-assembly is not excessively dirty.filter element sub-assembly is not excessively dirty.
If the air cleaner filter If the air cleaner filter element sub-assembly is excessively dirty, replace the air element sub-assembly is excessively dirty, replace the air cleaner filtercleaner filter
element sub-assembly.element sub-assembly.
If cleaning the air cleaner If cleaning the air cleaner filter element sub-assembly. blow compressed air to filter element sub-assembly. blow compressed air to clean it.clean it.

NOTICE:NOTICE:

A343690A343690
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•• Do not start tDo not start the engine withe engine with the air ch the air cleaner filter leaner filter element sub-assemelement sub-assembly removed, ably removed, ass
this may damage the engine.this may damage the engine.

•• When using an aWhen using an air cleaner filtir cleaner filter element er element sub-assembly that sub-assembly that uses compressed uses compressed air,air,
wear safety glasses and a dust mask in wear safety glasses and a dust mask in order to protect your health.order to protect your health.

HINT:HINT:

When an excessive amount of dirt is present, replace the air cleaner filter element sub-assembly.When an excessive amount of dirt is present, replace the air cleaner filter element sub-assembly.

c.c. Reinstall the air cleaner filter element Reinstall the air cleaner filter element sub-assembly to the air cleaner case.sub-assembly to the air cleaner case.

7. INSPECT ENGINE IDLE SPEED7. INSPECT ENGINE IDLE SPEED

a.a. Warm up and stop the engine.Warm up and stop the engine.

b.b. When using the GTS:When using the GTS:

HINT:HINT:

•• For more For more information about information about the GTS, the GTS, refer to refer to its operator's its operator's manual.manual.

•• If the If the GTS is not GTS is not available, use available, use a tachomea tachometer as ter as a substitute.a substitute.

i.i. Connect the GTS to the DLC3.Connect the GTS to the DLC3.

ii.ii. Start the engine and idle it.Start the engine and idle it.

iii.iii. Enter the following menus: Powertrain / Engine and ECT / Data List / Engine Speed.Enter the following menus: Powertrain / Engine and ECT / Data List / Engine Speed.

Powertrain > Engine and ECT > Data LPowertrain > Engine and ECT > Data Listist

Tester DisplayTester Display

Engine SpeedEngine Speed

ExecuteExecute

c.c. When not using the GTS:When not using the GTS:

i.i. Connect a tester probe of a tachometer toConnect a tester probe of a tachometer to

terminal 9 (TAC) of the DLC3 with SST.terminal 9 (TAC) of the DLC3 with SST.SST SST 

09843-1804009843-18040

ii.ii. Start the engine and idle it.Start the engine and idle it.

d.d. Inspect the engine idle speed.Inspect the engine idle speed.

Standard idle speed:Standard idle speed:
800 to 900 rpm800 to 900 rpm

NOTICE:NOTICE:

•• Turn alTurn all the ell the electrectrical sical systemystems and A/Cs and A/C
off.off.

TTACAC DLC3DLC3

*a*a

H100769C25H100769C25

**aa FFrroonnt t  vviieew w oof f  DDLLCC33
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•• When checking When checking the idle the idle speed, move speed, move the shift the shift lever to lever to neutral.neutral.

e.e. Turn the ignition switch off.Turn the ignition switch off.

f.f. Disconnect the GTS or tachometer tester probe from the DLC3.Disconnect the GTS or tachometer tester probe from the DLC3.

8. INSPECT MAXIMUM ENGINE SPEED8. INSPECT MAXIMUM ENGINE SPEED

a.a. Start the engine.Start the engine.

b.b. Fully depress the accelerator pedal.Fully depress the accelerator pedal.

c.c. Check the maximum engine speed.Check the maximum engine speed.

Maximum engine speed:Maximum engine speed:
4450 to 4750 rpm4450 to 4750 rpm

9. INSPECT COMPRESSION9. INSPECT COMPRESSION

a.a. Warm up and stop the engine.Warm up and stop the engine.

b.b. Remove the 4 injector assemblies.Remove the 4 injector assemblies.

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVALClick here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL

c.c. Inspect the cylinder compression pressure.Inspect the cylinder compression pressure.

i.i. Install a new nozzle holder gasket, newInstall a new nozzle holder gasket, new
injection nozzle seat, new O-ring, SSTinjection nozzle seat, new O-ring, SST
(attachment I), nozzle holder clamp and(attachment I), nozzle holder clamp and
washer to the cylinder head cover sub-washer to the cylinder head cover sub-
assembly with the bolt.assembly with the bolt.
SST SST 

09992-19015 (09992-10120)09992-19015 (09992-10120)

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

*1*1

*2*2

*3*3
*a*a

*d*d

*c*c

*b*b

A340280C01A340280C01

**11 BBoolltt

**22 WWaasshheerr

**33 NNoozzzzlle e HHoollddeer r CCllaammpp

**aa SSSST T ((AAttttaacchhmmeennt t II))

**bb NNeew  w  OO--RRiinngg

*c*c NNeew w IInnjejeccttiioon n NNoozzzzlle e SSeeaatt
**dd NNeew Nw Noozzzzlle He Hoollddeer Gr Gaasskkeett
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ii.ii. Connect SST (gauge assembly), SST (packingConnect SST (gauge assembly), SST (packing
set) and SST (L-joint) to SST (attachment I).set) and SST (L-joint) to SST (attachment I).
SST SST 

09992-19015 (09992-10010,09992-19015 (09992-10010,
09992-10020, 09992-10030)09992-10020, 09992-10030)

iii.iii. While cranking the engine, measure theWhile cranking the engine, measure the
compression pressure.compression pressure.

Standard compression pressure:Standard compression pressure:

2700 kPa (27.5 kgf/cm2700 kPa (27.5 kgf/cm22, 392 psi) or, 392 psi) or
higherhigher

Minimum pressure:Minimum pressure:

2200 kPa (22.4 kgf/cm2200 kPa (22.4 kgf/cm22, 319 psi), 319 psi)

Difference between each cylinder:Difference between each cylinder:

500 kPa (5.1 kgf/cm500 kPa (5.1 kgf/cm22, 73 psi) or less, 73 psi) or less

NOTICE:NOTICE:

•• Use a fully-charUse a fully-charged battery ged battery so the engine so the engine speed can be speed can be increased to increased to 280 rpm or280 rpm or
more.more.

•• InspeInspect the othct the other cyler cylinderinders in the sams in the same way.e way.

•• MeasuMeasure the comre the compresspression as quickion as quickly as possibly as possible.le.

iv.iv. If the cylinder compression is low, pour a small amount of engine oil into the cylinder throughIf the cylinder compression is low, pour a small amount of engine oil into the cylinder through
the injector holes, and then inspect it again.the injector holes, and then inspect it again.

If adding oil increases the compression pressure, the piston rings and/or cylinder bore may beIf adding oil increases the compression pressure, the piston rings and/or cylinder bore may be
worn or damaged.worn or damaged.
If the pressure stays low, the valve may be stuck or seated improperly, or there may be leakageIf the pressure stays low, the valve may be stuck or seated improperly, or there may be leakage
from the gasket.from the gasket.

d.d. Remove SST.Remove SST.

e.e. Install the 4 injector assemblies.Install the 4 injector assemblies.

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATIONClick here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION

*a*a

*b*b

A340281C01A340281C01

**aa SSSST (T (CCoommpprreessssiioon Gn Gaauuggee))

**bb SSSST  T  ((JJooiinntt))
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2GD-FTV ENGINE MECHANICAL > DRIVE 2GD-FTV ENGINE MECHANICAL > DRIVE BELTBELT

*1*1

A343933C01A343933C01

**11 FFAAN  N  AANND  D  GGEENNEERRAATTOOR  R  V  V  BBEELLTT -- --
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DRIVE BELT > DRIVE BELT > ON-VEHICLE INSPECTIONON-VEHICLE INSPECTION

CAUTION:CAUTION:

To prevent injury due to contact with an operating fanTo prevent injury due to contact with an operating fan
and generator V belt or cooling fan, keep your handsand generator V belt or cooling fan, keep your hands
and clothing away from the fan and generator V beltand clothing away from the fan and generator V belt
and cooling fans when working in the engineand cooling fans when working in the engine
compartment with the engine running.compartment with the engine running.

1. INSPECT FAN AND GENERATOR V BELT1. INSPECT FAN AND GENERATOR V BELT

a.a. Check the belt for wear, cracks or other signs of Check the belt for wear, cracks or other signs of 
damage.damage.

If any of the following defects is found, replace theIf any of the following defects is found, replace the
fan and generator V belt.fan and generator V belt.

•• The fan The fan and geneand generator V berator V belt is crlt is crackedacked..

•• The fan The fan and geneand generator V berator V belt is wolt is worn out torn out to
the extent that the cords are exposed.the extent that the cords are exposed.

•• The faThe fan and gn and generatenerator V belor V belt has t has chunkchunkss
missing from the ribs.missing from the ribs.

b.b. Check that the fan and generator V belt fitsCheck that the fan and generator V belt fits
properly in the ribbed grooves.properly in the ribbed grooves.

HINT:HINT:

Check with your hand to confirm that the fan andCheck with your hand to confirm that the fan and
generator V belt has not slipped out of thegenerator V belt has not slipped out of the
grooves on the bottom of the pulley. If it hasgrooves on the bottom of the pulley. If it has
slipped out, replace the fan and generator V belt.slipped out, replace the fan and generator V belt.
Install a new fan and generator V belt correctly.Install a new fan and generator V belt correctly.

A343690A343690

B000543B000543

**aa **bb

B000540C05B000540C05

**aa CCOORRRREECCTT

**bb IINNCCOORRRREECCTT
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2. INSPECT V-RIBBED BELT TENSIONER ASSEMBLY2. INSPECT V-RIBBED BELT TENSIONER ASSEMBLY

a.a. Remove the fan and generator V belt.Remove the fan and generator V belt.

Click here ENGINE MECHANICAL (2GD-FTV) > DRIVE BELT > Click here ENGINE MECHANICAL (2GD-FTV) > DRIVE BELT > REMOVALREMOVAL

b.b. Check that nothing gets caught in the V-ribbed beltCheck that nothing gets caught in the V-ribbed belt
tensioner assembly by turning it tensioner assembly by turning it clockwise andclockwise and
counterclockwise.counterclockwise.

If a malfunction exists, replace the V-ribbed If a malfunction exists, replace the V-ribbed beltbelt
tensioner assembly.tensioner assembly.

c.c. Turn the pulley, and check that the tensionerTurn the pulley, and check that the tensioner
bearing moves smoothly and quietly.bearing moves smoothly and quietly.

If necessary, replace the tensioner pulley.If necessary, replace the tensioner pulley.

d.d. Install the fan and generator V belt.Install the fan and generator V belt.
Click here ENGINE MECHANICAL (2GD-FTV) >Click here ENGINE MECHANICAL (2GD-FTV) >

DRIVE BELT > INSTALLATIONDRIVE BELT > INSTALLATION

A343931A343931

*a*a

A349448C01A349448C01

**aa TTuurrnn
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DRIVE BELT > REMOVALDRIVE BELT > REMOVAL

1. REMOVE FAN AND GENERATOR V BELT1. REMOVE FAN AND GENERATOR V BELT

a.a. Rotate the tensioner pulley clockwise to loosen theRotate the tensioner pulley clockwise to loosen the
fan and generator V belt and reduce the tension.fan and generator V belt and reduce the tension.
Then remove the fan and generator V belt.Then remove the fan and generator V belt.

A343932A343932
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DRIVE BELT > INSTALLATIONDRIVE BELT > INSTALLATION

1. INSTALL FAN AND GENERATOR V BELT1. INSTALL FAN AND GENERATOR V BELT

a.a. Rotate the pulley of the V-ribbed belt tensioner assembly clockwise, and then install the fan andRotate the pulley of the V-ribbed belt tensioner assembly clockwise, and then install the fan and
generator V belt.generator V belt.

NOTICE:NOTICE:

Make sure that the fan and generator V belt is set properly on each pulley.Make sure that the fan and generator V belt is set properly on each pulley.

HINT:HINT:

When installing the fan and generator V belt, attach the fan and generator V belt to the No. 1 idlerWhen installing the fan and generator V belt, attach the fan and generator V belt to the No. 1 idler
pulley sub-assembly last.pulley sub-assembly last.
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2GD-FTV ENGINE MECHANICAL > CAMSHAFT2GD-FTV ENGINE MECHANICAL > CAMSHAFT

5.0 (51, 44 in.*lbf)5.0 (51, 44 in.*lbf)

4.5 (46, 40 in.*lbf)4.5 (46, 40 in.*lbf)

8.0 (82, 71 in.*lbf)8.0 (82, 71 in.*lbf)

x 2x 2

x 2x 2

x 3x 3

x 4x 4

x 2x 2
*1*1

*2*2

*5*5

*6*6

*4*4

*7*7

*8*8

*3*3

*9*9

*10*10

●●

21 (214, 15)21 (214, 15)

28 (286, 21)28 (286, 21)

11.5 (117, 8)11.5 (117, 8)

*A*A

A349370C01A349370C01
**AA ffoor  r  44WWD  D  aannd  d  PPrree--RRuunnnneerr -- --

**11 NNOO.  .  1  1  EENNGGIINNE  E  CCOOVVEER  R  SSUUBB--AASSSSEEMMBBLLYY **22
NO. 1 ENGINE UNDER COVERNO. 1 ENGINE UNDER COVER
ASSEMBLYASSEMBLY

**33 NNOO.  .  1  1  OOIIL  L  RREESSEERRVVOOIIR  R  BBRRAACCKKEETT **44 NNOO.  .  1  1  RRAADDIIAATTOOR  R  AAIIR  R  GGUUIIDDEE

**55 NNOO.  .  2  2  AAIIR  R  TTUUBBEE **66 NNOO.  .  4  4  AAIIR  R  HHOOSSEE

**77 RRAADDIIAATTOOR R RREESSEERRVVE E TTAANNK K AASSSSEEMMBBLLYY **88 VVAANNE E PPUUMMP OP OIIL RL REESSEERRVVOOIIR AR ASSSSEEMMBBLLYY

**99 OOIIL  L  RREETTUURRN  N  HHOOSSEE **1100 NNOO.  .  3  3  AAIIR  R  TTUUBBEE

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt
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23 (235, 17)23 (235, 17)

5.4 (55, 48 in.*lbf)5.4 (55, 48 in.*lbf)

22 (224, 16)22 (224, 16)

x 4x 4

x 4x 4

*1*1

*7*7

*3*3

*2*2

*4*4

*5*5

*6*6

*8*8

*9*9

*10*10

*A*A

A349371C01A349371C01

**AA ffoor  r  AAuuttoommaattiic  c  TTrraannssmmiissssiioonn -- --

**11 FFAAN  N  SSHHRROOUUDD **22 NNOO.  .  1  1  OOIIL  L  CCOOOOLLEER  R  IINNLLEET  T  HHOOSSEE
**33 NNOO.  .  1  1  OOIIL  L  CCOOOOLLEER  R  OOUUTTLLEET  T  HHOOSSEE **44 NNOO.  .  1  1  RRAADDIIAATTOOR  R  HHOOSSEE

**55 NNOO.  .  2  2  RRAADDIIAATTOOR  R  HHOOSSEE **66 RRAADDIIAATTOOR  R  AASSSSEEMMBBLLYY

**77 SSUUCCTTIIOON  N  HHOOSSE  E  SSUUBB--AASSSSEEMMBBLLYY **88 FFAAN  N  WWIITTH  H  FFLLUUIID  D  CCOOUUPPLLIINNG  G  AASSSSEEMMBBLLYY

**99 FFAAN  N  PPUULLLLEEYY **1100 FFAAN  N  AANND  D  GGEENNEERRAATTOOR  R  V  V  BBEELLTT

NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)):  :  SSppeecciiffiieed  d  ttoorrqquuee -- --
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*1*1

*2*2

*3*3

*4*4
*6*6*5*5

*7*7

*7*7

● *9● *9

*10*10

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)
10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

12.5 (127, 9)12.5 (127, 9)

16.5 (168, 12)16.5 (168, 12)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)
10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

x 2x 2

x 2x 2

x 2x 2

x 2x 2

x 3x 3

x 2x 2

*8*8

*B*B

*A*A

A349372C01A349372C01

**AA ww//o  o  HHeeaatteerr **BB ww/  /  HHeeaatteerr

**11 DDIIEESSEEL  L  TTHHRROOTTTTLLE  E  BBOODDY  Y  AASSSSEEMMBBLLYY **22 EENNGGIINNE  E  WWIIRREE

**33 FFUUEEL  L  FFIILLTTEER  R  AASSSSEEMMBBLLYY **44 GGAAS  S  FFIILLTTEERR

**55 NNOO.  .  2  2  EENNGGIINNE  E  CCOOVVEER  R  BBRRAACCKKEETT **66 NNOO.  .  2  2  HHOOSSE  E  TTO  O  HHOOSSE  E  TTUUBBEE

**77 NNOO.  .  2  2  WWAATTEER  R  BBYY--PPAASSS  S  PPIIPPEE **88 TTUURRBBO  O  PPRREESSSSUURRE  E  SSEENNSSOORR

**99 GGAASSKKEETT **1100 EEMMIISSSSIIOON  N  CCOONNTTRROOL  L  VVAALLVVE  E  WWIIRREE

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt
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21 (214, 15)21 (214, 15)

21 (214, 15)21 (214, 15)

10 (102, 7)10 (102, 7)

21 (214, 15)21 (214, 15)

21 (214, 15)21 (214, 15)

29 (296, 21)29 (296, 21)

29 (296, 21)29 (296, 21)

29 (296, 21)29 (296, 21)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)
18.5 (189, 14)18.5 (189, 14)

10 (102, 7)10 (102, 7)

x 2x 2

x 2x 2

x 2x 2

x 2x 2

x 4x 4

x 2x 2

21 (214, 15)21 (214, 15)

●●

x 2x 2

29 (296, 21)29 (296, 21)●●

*2*2

*1*1

*4*4

*3*3

*5*5

*6*6

*7*7

*8*8

*9*9

● *10● *10

● *10● *10

● *10● *10

● *10● *10

*11*11

*12*12

*13*13

*14*14

*15*15x 2x 2

10 (102, 7)10 (102, 7)●●

A343915C01A343915C01

**11 EEGGR  R  VVAALLVVE  E  BBRRAACCKKEETT **22
NO. 1 EGR COOLER AND NO. 2 EGRNO. 1 EGR COOLER AND NO. 2 EGR
VALVE ASSEMBLY WITH ELECTRIC EGRVALVE ASSEMBLY WITH ELECTRIC EGR
CONTROL VALVE ASSEMBLYCONTROL VALVE ASSEMBLY

**33 NNOO.  .  1  1  EEGGR  R  PPIIPPEE **44 NNOO.  .  2  2  EEGGR  R  PPIIPPEE

*5*5
NO. 3 WATER BY-PASS PIPE SUB-NO. 3 WATER BY-PASS PIPE SUB-
ASSEMBLYASSEMBLY

*6*6
NO. 4 WATER BY-PASS PIPE SUB-NO. 4 WATER BY-PASS PIPE SUB-
ASSEMBLYASSEMBLY

**77 VVAACCUUUUM  M  CCOONNTTRROOL  L  VVAALLVVE  E  SSEETT **88 NNOO.  .  4  4  FFUUEEL  L  HHOOSSEE

**99 NNOO.  .  9  9  WWAATTEER  R  BBYY--PPAASSS  S  HHOOSSEE **1100 GGAASSKKEETT

**1111 NNOO.  .  8  8  WWAATTEER  R  BBYY--PPAASSS  S  HHOOSSEE **1122 WWAATTEER  R  HHOOSSEE

**1133 NNOO.  .  7  7  WWAATTEER  R  BBYY--PPAASSS  S  HHOOSSEE **1144 EENNGGIINNE  E  WWIIRRE  E  BBRRAACCKKEETT
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**1155 SSTTUUD  D  BBOOLLTT -- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt
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21 (214, 15)21 (214, 15)

40 (408, 30)40 (408, 30)

10 (102, 7)10 (102, 7)

8.4 (86, 74 in.*lbf)8.4 (86, 74 in.*lbf)

x 4x 4 x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 4x 4

12 (122, 9)12 (122, 9)

*3*3

*2*2

*6*6
*10*10

*9*9

*8*8 *1*1

*12*12

31 (316, 23)*31 (316, 23)*

● *14● *14

12 (122, 9)12 (122, 9)

●●

● *15● *15

● *5● *5

*11*11

*7*7

40 (408, 30)40 (408, 30)

31 (316, 23)*31 (316, 23)*

*4*4

*4*4

*3*3

40 (408, 30)40 (408, 30)

31 (316, 23)*31 (316, 23)*

*13*13

A339107C02A339107C02

**11 HHAARRNNEESSS  S  BBRRAACCKKEETT **22 IINNJJEECCTTOOR  R  AASSSSEEMMBBLLYY

**33 NNOO. . 1 1 IINNJJEECCTTIIOON N PPIIPPE E SSUUBB--AASSSSEEMMBBLLYY **44 NNOO. . 2 2 IINNJJEECCTTIIOON N PPIIPPE E SSUUBB--AASSSSEEMMBBLLYY

**55 NNOOZZZZLLE  E  HHOOLLDDEER  R  GGAASSKKEETT **66 NNOOZZZZLLE  E  LLEEAAKKAAGGE  E  PPIIPPE  E  AASSSSEEMMBBLLYY

**77 WWIIRRIINNG  G  HHAARRNNEESSS  S  CCLLAAMMP  P  BBRRAACCKKEETT **88 GGAASSKKEETT
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**99 UUNNIIOON  N  BBOOLLTT **1100 NNOO.  .  5  5  FFUUEEL  L  HHOOSSEE

**1111 WWAASSHHEERR **1122 NNOOZZZZLLE  E  HHOOLLDDEER  R  CCLLAAMMPP

**1133 NNOOZZZZLLE  E  HHOOLLDDEER  R  CCLLAAMMP  P  BBOOLLTT **1144 OO--RRIINNGG

**1155 IINNJJEECCTTIIOON  N  NNOOZZZZLLE  E  SSEEAATT -- --

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf) : Specified torqueN*m (kgf*cm, ft.*lbf) : Specified torque

** FFoor  r  uusse  e  wwiitth  h  SSSSTT EEnnggiinne  e  ooiill

●● NNoonn--rreeuussaabblle  e  ppaarrtt -- --

46 (469, 34)46 (469, 34)

*2*2

*4*4
*1*1

● *5● *5
● *6● *6

● *7● *7

● *6● *6

● *8● *8

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

x 4x 4

x 14x 14 x 2x 2

*9*9

*3*3

10 (102, 7)10 (102, 7)

A345777C01A345777C01

**11 CCAAMMSSHHAAFFT  T  PPOOSSIITTIIOON  N  SSEENNSSOORR **22 CCYYLLIINNDDEER  R  HHEEAAD  D  CCOOVVEER  R  SSUUBB--AASSSSEEMMBBLLYY

**33 OOIIL  L  FFIILLLLEER  R  CCAAP  P  SSUUBB--AASSSSEEMMBBLLYY **44 NNOOZZZZLLE  E  HHOOLLDDEER  R  CCLLAAMMP  P  SSEEAATT

**55 CCYYLLIINNDDEER  R  HHEEAAD  D  CCOOVVEER  R  GGAASSKKEETT **66
CAMSHAFT BEARING CAP OIL HOLECAMSHAFT BEARING CAP OIL HOLE
GASKETGASKET

**77 NNOO.  .  2  2  CCYYLLIINNDDEER  R  HHEEAAD  D  CCOOVVEER  R  GGAASSKKEETT **88 GGAASSKKEETT

**99 OOIIL  L  PPUUMMP  P  RREELLIIEEF  F  VVAALLVVE  E  PPLLUUGG -- --
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NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt

10 (102, 7)10 (102, 7)

21 (214, 15)21 (214, 15)

10 (102, 7)10 (102, 7)21 (214, 15)21 (214, 15)

x 4x 4

x 2x 2

81 (826, 60)81 (826, 60)

81 (826, 60)81 (826, 60)

*2*2

*3*3

*4*4

*5*5

*6*6

*7*7

*8*8

● *1● *1

*10*10

*11*11

*11*11

x 3x 3

21 (214, 15)21 (214, 15)

x 8x 8

x 16x 16

● *9● *9

● *9● *9

A345778C01A345778C01
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**11 CCAAMMSSHHAAFFT  T  OOIIL  L  SSEEAAL  L  RREETTAAIINNEERR **22 NNOO.  .  1  1  CCAAMMSSHHAAFFTT

**33 NNOO.  .  2  2  CCAAMMSSHHAAFFTT **44 NNOO.  .  3  3  CCAAMMSSHHAAFFT  T  BBEEAARRIINNG  G  CCAAPP

**55 TTIIMMIINNG  G  CCHHAAIIN  N  GGUUIIDDEE **66 VVAACCUUUUM  M  PPUUMMP  P  AASSSSEEMMBBLLYY

**77 NNOO.  .  1  1  CCAAMMSSHHAAFFT  T  BBEEAARRIINNG  G  CCAAPP **88 NNOO.  .  2  2  CCAAMMSSHHAAFFT  T  BBEEAARRIINNG  G  CCAAPP

**99 OO--RRIINNGG **1100 NNOO.  .  2  2  CCHHAAIIN  N  SSUUBB--AASSSSEEMMBBLLYY

**1111 CCAAMMSSHHAAFFT  T  TTIIMMIINNG  G  SSPPRROOCCKKEETT -- --

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque

●● NNoonn--rreeuussaabblle  e  ppaarrtt EEnnggiinne  e  ooiill
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CAMSHAFT > REMOVALCAMSHAFT > REMOVAL

The necessary procedures (adjustment, calibration, initialization, or registration) that must be The necessary procedures (adjustment, calibration, initialization, or registration) that must be performedperformed
after parts are removed, after parts are removed, installed, or replaced during the installed, or replaced during the camshaft removal/installation are shown below.camshaft removal/installation are shown below.

Necessary Procedure After Parts Necessary Procedure After Parts Removed/Installed/ReplaceRemoved/Installed/Replacedd

Replacement Part orReplacement Part or
ProcedureProcedure

Necessary ProceduresNecessary Procedures
Effects/Inoperative when notEffects/Inoperative when not

PerformedPerformed
LinkLink

w/ Stop and Start System:w/ Stop and Start System:
Battery terminal isBattery terminal is
disconnected/disconnected/
reconnectedreconnected

Drive the vehicle until stopDrive the vehicle until stop
and start control is permittedand start control is permitted
(approximately 5 to 40(approximately 5 to 40
minutes)minutes)

Stop and start systemStop and start system

STOP ANDSTOP AND
START > STOPSTART > STOP

AND STARTAND START
SYSTEM >SYSTEM >

PRECAUTIONPRECAUTION

Replacement of injectorReplacement of injector
assemblyassembly

•• InjInjectector comor compenpensatsationion
code registrationcode registration

•• PilPilot quaot quantintity leaty learnirningng
Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

REGISTRATIONREGISTRATION

•• RepReplaclacemeement of dnt of diesieselel
throttle body assemblythrottle body assembly

•• RepReplaclacemeement of elent of electrctricic
EGR control valveEGR control valve
assemblyassembly

•• ReReplplacacememenent of t of 
turbocharger sub-turbocharger sub-
assemblyassembly

•• ReReplplacacememenent of t of 
turbocharger sub-turbocharger sub-
assembly orassembly or
turbocharger variableturbocharger variable
nozzle motornozzle motor

PPeerrffoorrm  m  iinniittiiaalliizzaattiioonn --

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

CAUTION:CAUTION:

To prevent burns, do not touch the engine, exhaustTo prevent burns, do not touch the engine, exhaust
manifold or other high temperature components whilemanifold or other high temperature components while
the engine is hot.the engine is hot.

NOTICE:NOTICE:

•• When reWhen replaciplacing the parng the parts in the fots in the followillowingng
chart (A), replace the No. 1 chart (A), replace the No. 1 injection pipeinjection pipe
sub-assembly, No. 2 injection pipe sub-sub-assembly, No. 2 injection pipe sub-

assembly and/or fuel inlet pipe sub-assembly and/or fuel inlet pipe sub-
assembly with new ones.assembly with new ones.

RReeppllaacceed  d  PPaarrtts  s  ((AA)) PPiippees  s  RReeqquuiirriinng  g  NNeew  w  RReeppllaacceemmeenntt

A343692A343692

- 19 -- 19 -



    

Injector assembly (including shuffling the injectorInjector assembly (including shuffling the injector
assemblies between the cylinders)assemblies between the cylinders)

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly

•• SupSupply pply pump ump assassembemblyly
•• ComCommon rmon rail aail assessemblmblyy
•• CylinCylinder der block block sub-asub-assembssemblyly
•• CylinCylinder der head head sub-asub-assembssemblyly
•• CylCylindinder her head ead gasgasketket
•• TiminTiming chg chain ain case case asseassemblymbly

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• Fuel Fuel inlet inlet pipe pipe sub-asub-assembssemblyly

•• After removing tAfter removing the No. 1 injecthe No. 1 injection pipe sub-assembly, ion pipe sub-assembly, No. 2 injection pipe No. 2 injection pipe sub-assemblysub-assembly
and/or fuel inlet pipe sub-assembly, clean them with a and/or fuel inlet pipe sub-assembly, clean them with a brush and compressed air.brush and compressed air.

•• The injector aThe injector assembly is a ssembly is a precision instrumeprecision instrument. Do not use tnt. Do not use the injector ahe injector assembly if it ssembly if it isis
struck or dropped.struck or dropped.

•• Make surMake sure foreige foreign matten matter does not enter does not enter the fuel patr the fuel path.h.

1. PRECAUTION1. PRECAUTION

NOTICE:NOTICE:

After turning the ignition switch off, waiting time may be required before disconnecting the cable fromAfter turning the ignition switch off, waiting time may be required before disconnecting the cable from
the battery terminal. Therefore, make sure to read the disconnecting the cable from the batterythe battery terminal. Therefore, make sure to read the disconnecting the cable from the battery
terminal notice before proceeding with work.terminal notice before proceeding with work.

Click here INTRODUCTION > REPAIR INSTRUCTION > PRECAUTIONClick here INTRODUCTION > REPAIR INSTRUCTION > PRECAUTION

2. DISCONNECT CABLE FROM NEGATIVE BATTERY TERMINAL2. DISCONNECT CABLE FROM NEGATIVE BATTERY TERMINAL

NOTICE:NOTICE:

When disconnecting the cable, some systems need to be initialized after the cable is reconnected.When disconnecting the cable, some systems need to be initialized after the cable is reconnected.

Click here INTRODUCTION > REPAIR INSTRUCTION > INITIALIZATIONClick here INTRODUCTION > REPAIR INSTRUCTION > INITIALIZATION

3. REMOVE NO. 1 ENGINE UNDER COVER ASSEMBLY (for 4WD and Pre-3. REMOVE NO. 1 ENGINE UNDER COVER ASSEMBLY (for 4WD and Pre-
Runner)Runner)

4. DRAIN ENGINE COOLANT4. DRAIN ENGINE COOLANT

Click here COOLING (2GD-FTV) > COOLANT > REPLACEMENT > Click here COOLING (2GD-FTV) > COOLANT > REPLACEMENT > DRAIN ENGINE COOLANTDRAIN ENGINE COOLANT

5. REMOVE FRONT BUMPER 5. REMOVE FRONT BUMPER 

Click here EXTERIOR PANELS / TRIM > Click here EXTERIOR PANELS / TRIM > FRONT BUMPER > REMOVALFRONT BUMPER > REMOVAL

6. REMOVE NO. 1 ENGINE COVER SUB-ASSEMBLY6. REMOVE NO. 1 ENGINE COVER SUB-ASSEMBLY

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > REMOVAL > REMOVE NO. 1REMOVAL > REMOVE NO. 1

ENGINE COVER SUB-ASSEMBLYENGINE COVER SUB-ASSEMBLY

7. REMOVE NO. 1 RADIATOR AIR 7. REMOVE NO. 1 RADIATOR AIR GUIDEGUIDE

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > REMOVE NO. 1 RADIATOR AIR GUIDEREMOVE NO. 1 RADIATOR AIR GUIDE

8. REMOVE NO. 4 AIR HOSE8. REMOVE NO. 4 AIR HOSE
Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > REMOVE NO. 4 AIR HOSEREMOVE NO. 4 AIR HOSE
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9. REMOVE NO. 2 AIR TUBE9. REMOVE NO. 2 AIR TUBE

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > REMOVE NO. 2 AIR TUBEREMOVE NO. 2 AIR TUBE

10. REMOVE NO. 1 RADIATOR HOSE10. REMOVE NO. 1 RADIATOR HOSE

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > REMOVE NO. 1 RADIATOR HOSEREMOVE NO. 1 RADIATOR HOSE

11. DISCONNECT VANE PUMP OIL RESERVOIR ASSEMBLY11. DISCONNECT VANE PUMP OIL RESERVOIR ASSEMBLY

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > DISCONNECT VANE PUMP OIL RESERVOIRDISCONNECT VANE PUMP OIL RESERVOIR

ASSEMBLYASSEMBLY

12. REMOVE NO. 1 OIL RESERVOIR BRACKET12. REMOVE NO. 1 OIL RESERVOIR BRACKET

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > REMOVE NO. 1 OIL RESERVOIR BRACKETREMOVE NO. 1 OIL RESERVOIR BRACKET

13. REMOVE RADIATOR RESERVE TANK ASSEMBLY13. REMOVE RADIATOR RESERVE TANK ASSEMBLY

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > REMOVE RADIATOR RESERVOIRREMOVE RADIATOR RESERVOIR

14. DISCONNECT SUCTION HOSE SUB-ASSEMBLY (w/ Air 14. DISCONNECT SUCTION HOSE SUB-ASSEMBLY (w/ Air ConditioningConditioning
System)System)

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > DISCONNECT SUCTION HOSE SUB-DISCONNECT SUCTION HOSE SUB-

ASSEMBLYASSEMBLY

15. DISCONNECT NO. 1 OIL COOLER OUTLET HOSE (for Automatic15. DISCONNECT NO. 1 OIL COOLER OUTLET HOSE (for Automatic
Transmission)Transmission)

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > DISCONNECT NO. 1 OIL COOLER OUTLETDISCONNECT NO. 1 OIL COOLER OUTLET

HOSE (for Automatic Transmission)HOSE (for Automatic Transmission)

16. DISCONNECT NO. 1 OIL C16. DISCONNECT NO. 1 OIL COOLER INLET HOSE (for AutomaticOOLER INLET HOSE (for Automatic
Transmission)Transmission)

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > DISCONNECT NO. 1 OIL COOLER INLET HOSEDISCONNECT NO. 1 OIL COOLER INLET HOSE

(for Automatic Transmission)(for Automatic Transmission)

17. REMOVE FAN SHROUD17. REMOVE FAN SHROUD

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > REMOVE FAN SHROUDREMOVE FAN SHROUD

18. DISCONNECT NO. 2 RADIATOR HOSE18. DISCONNECT NO. 2 RADIATOR HOSE

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > DISCONNECT NO. 2 RADIATOR HOSEDISCONNECT NO. 2 RADIATOR HOSE

19. REMOVE RADIATOR ASSEMBLY19. REMOVE RADIATOR ASSEMBLY

Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > Click here COOLING (2GD-FTV) > RADIATOR > REMOVAL > REMOVE RADIATOR ASSEMBLYREMOVE RADIATOR ASSEMBLY

20. REMOVE NO. 4 AIR HOSE20. REMOVE NO. 4 AIR HOSE

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > REMOVAL > REMOVE NO. 4 AIRREMOVAL > REMOVE NO. 4 AIR

HOSEHOSE
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21. REMOVE INTERCOOLER AIR TUBE21. REMOVE INTERCOOLER AIR TUBE

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > REMOVAL > REMOVEREMOVAL > REMOVE

INTERCOOLER AIR TUBEINTERCOOLER AIR TUBE

22. REMOVE DIESEL THROTTLE BODY ASSEMBLY22. REMOVE DIESEL THROTTLE BODY ASSEMBLY

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > REMOVAL > REMOVE DIESELREMOVAL > REMOVE DIESEL

THROTTLE BODY ASSEMBLYTHROTTLE BODY ASSEMBLY

23. REMOVE NO. 2 WATER BY-PASS PIPE23. REMOVE NO. 2 WATER BY-PASS PIPE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE NO. 2 WATER BY-PASSREMOVAL > REMOVE NO. 2 WATER BY-PASS

PIPEPIPE

24. REMOVE GAS FILTER 24. REMOVE GAS FILTER 

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE GAS FILTERREMOVAL > REMOVE GAS FILTER

25. REMOVE TURBO PRESSURE SENSOR 25. REMOVE TURBO PRESSURE SENSOR 

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE TURBO PRESSUREREMOVAL > REMOVE TURBO PRESSURE

SENSORSENSOR

26. REMOVE NO. 2 HOSE TO HOSE TUBE26. REMOVE NO. 2 HOSE TO HOSE TUBE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE NO. 2 HOSE REMOVAL > REMOVE NO. 2 HOSE TO HOSETO HOSE

TUBETUBE

27. REMOVE NO. 2 ENGINE COVER BRACKET27. REMOVE NO. 2 ENGINE COVER BRACKET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE NO. 2 ENGINE COVERREMOVAL > REMOVE NO. 2 ENGINE COVER

BRACKETBRACKET

28. DISCONNECT FUEL FILTER ASSEMBLY28. DISCONNECT FUEL FILTER ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > DISCONNECT FUEL FILTERREMOVAL > DISCONNECT FUEL FILTER

ASSEMBLYASSEMBLY

29. DISCONNECT ENGINE WIRE29. DISCONNECT ENGINE WIRE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > DISCONNECT ENGINE WIREREMOVAL > DISCONNECT ENGINE WIRE

30. REMOVE EGR VALVE BRACKET30. REMOVE EGR VALVE BRACKET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE EGR VALVE BRACKETREMOVAL > REMOVE EGR VALVE BRACKET

31. REMOVE NO. 2 EGR PIPE31. REMOVE NO. 2 EGR PIPE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE NO. 2 EGR REMOVAL > REMOVE NO. 2 EGR PIPEPIPE

32. DISCONNECT NO. 3 WATER BY-PASS PIPE SUB-ASSEMBLY32. DISCONNECT NO. 3 WATER BY-PASS PIPE SUB-ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > REMOVAL > DISCONNECT NO. 3 WATER BY-REMOVAL > DISCONNECT NO. 3 WATER BY-

PASS PIPE SUB-ASSEMBLYPASS PIPE SUB-ASSEMBLY
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33. REMOVE NO. 4 WATER BY-PASS PIPE SUB-ASSEMBLY33. REMOVE NO. 4 WATER BY-PASS PIPE SUB-ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > DISCONNECT NO. 4 WATER BY-REMOVAL > DISCONNECT NO. 4 WATER BY-

PASS PIPE SUB-ASSEMBLYPASS PIPE SUB-ASSEMBLY

34. REMOVE NO. 1 EGR PIPE34. REMOVE NO. 1 EGR PIPE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE NO. 1 EGR REMOVAL > REMOVE NO. 1 EGR PIPEPIPE

35. REMOVE VACUUM CONTROL VALVE SET35. REMOVE VACUUM CONTROL VALVE SET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE VACUUM CONTROLREMOVAL > REMOVE VACUUM CONTROL
VALVE SETVALVE SET

36. REMOVE NO. 1 EGR COOLER AND NO. 2 EGR VALVE ASSEMBLY WITH36. REMOVE NO. 1 EGR COOLER AND NO. 2 EGR VALVE ASSEMBLY WITH
ELECTRIC EGR CONTROL VALVE ASSEMBLYELECTRIC EGR CONTROL VALVE ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > REMOVAL > REMOVE NO. 1 EGR REMOVAL > REMOVE NO. 1 EGR COOLERCOOLER

AND NO. 2 EGR VALVE ASSEMBLY AND NO. 2 EGR VALVE ASSEMBLY WITH ELECTRIC EGR CONTROL VALVE ASSEMBLYWITH ELECTRIC EGR CONTROL VALVE ASSEMBLY

37. REMOVE WIRING HARNESS CLAMP BRACKET37. REMOVE WIRING HARNESS CLAMP BRACKET

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE WIRING HARNESS CLAMP BRACKET> REMOVE WIRING HARNESS CLAMP BRACKET

38. REMOVE HARNESS BRACKET38. REMOVE HARNESS BRACKET

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE HARNESS BRACKET> REMOVE HARNESS BRACKET

39. REMOVE NOZZLE LEAKAGE PIPE ASSEMBLY39. REMOVE NOZZLE LEAKAGE PIPE ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE NOZZLE LEAKAGE PIPE ASSEMBLY> REMOVE NOZZLE LEAKAGE PIPE ASSEMBLY

40. REMOVE NO. 1 INJECTION P40. REMOVE NO. 1 INJECTION PIPE SUB-ASSEMBLY AND NO. 2IPE SUB-ASSEMBLY AND NO. 2
INJECTION PIPE SUB-ASSEMBLYINJECTION PIPE SUB-ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE NO. 1 AND NO. > REMOVE NO. 1 AND NO. 2 INJECTION PIPE2 INJECTION PIPE

SUB-ASSEMBLYSUB-ASSEMBLY

41. REMOVE INJECTOR ASSEMBLY41. REMOVE INJECTOR ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE INJECTOR ASSEMBLY> REMOVE INJECTOR ASSEMBLY

42. REMOVE NOZZLE HOLDER GASKET42. REMOVE NOZZLE HOLDER GASKET

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE NOZZLE HOLDER GASKET> REMOVE NOZZLE HOLDER GASKET

43. REMOVE CAMSHAFT POSITION SENSOR 43. REMOVE CAMSHAFT POSITION SENSOR 

Click here ENGINE CONTROL (2GD-FTV) > CAMSHAFT POSITION SENSOR > REMOVAL > Click here ENGINE CONTROL (2GD-FTV) > CAMSHAFT POSITION SENSOR > REMOVAL > REMOVEREMOVE

CAMSHAFT POSITION SENSORCAMSHAFT POSITION SENSOR

44. REMOVE CYLINDER HEAD COVER SUB-ASSEMBLY44. REMOVE CYLINDER HEAD COVER SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > REMOVE CYLINDER HEAD COVER SUB-REMOVAL > REMOVE CYLINDER HEAD COVER SUB-

ASSEMBLYASSEMBLY
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45. SET NO. 1 CYLINDER TO TDC/COMPRESSION45. SET NO. 1 CYLINDER TO TDC/COMPRESSION

a.a. Align the timing mark of the crankshaft pulley andAlign the timing mark of the crankshaft pulley and
timing chain cover by rotating timing chain cover by rotating the crankshaftthe crankshaft
clockwise.clockwise.

b.b. Make sure that the timing mark of the camshaftMake sure that the timing mark of the camshaft
timing sprocket is at the top.timing sprocket is at the top.

HINT:HINT:

If the timing mark is not at the top, turn theIf the timing mark is not at the top, turn the
crankshaft pulley 1 revolution so that crankshaft pulley 1 revolution so that the timingthe timing
mark is at the top (set the No. 1 piston to TDC/mark is at the top (set the No. 1 piston to TDC/
compression).compression).

c.c. Place paint marks on the No. 2 chain sub-Place paint marks on the No. 2 chain sub-
assembly.assembly.

46. REMOVE NO. 3 C46. REMOVE NO. 3 CAMSHAFT BEARING CAPAMSHAFT BEARING CAP

a.a. Remove the 2 bolts and No. 3 camshaft bearingRemove the 2 bolts and No. 3 camshaft bearing
cap from the cylinder hecap from the cylinder head sub-assembly.ad sub-assembly.

*a*a

*b*b

*a*a

*b*b

**aa **aa

A345765C01A345765C01

**aa TTiimmiinng  g  MMaarrkk

**bb PPaaiinnt  t  MMaarrkk
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47. REMOVE VACUUM PUMP ASSEMBLY47. REMOVE VACUUM PUMP ASSEMBLY

Click here BRAKE SYSTEM (OTHER) > VACUUM PUMP (for Click here BRAKE SYSTEM (OTHER) > VACUUM PUMP (for 1GD-FTV, 2GD-FTV) > REMOVAL > REMOVE1GD-FTV, 2GD-FTV) > REMOVAL > REMOVE

VACUUM PUMP ASSEMBLYVACUUM PUMP ASSEMBLY

48. REMOVE CAMSHAFT OIL SEAL RETAINER 48. REMOVE CAMSHAFT OIL SEAL RETAINER 

Click here BRAKE SYSTEM (OTHER) > VACUUM PUMP (for Click here BRAKE SYSTEM (OTHER) > VACUUM PUMP (for 1GD-FTV, 2GD-FTV) > REMOVAL > REMOVE1GD-FTV, 2GD-FTV) > REMOVAL > REMOVE

CAMSHAFT OIL SEAL RETAINERCAMSHAFT OIL SEAL RETAINER

49. REMOVE TIMING CHAIN GUIDE49. REMOVE TIMING CHAIN GUIDE

a.a. Remove the bolt and timing chain guide from theRemove the bolt and timing chain guide from the
cylinder head sub-assembly.cylinder head sub-assembly.

50. REMOVE CAMSHAFT50. REMOVE CAMSHAFT

a.a. Remove the oil pump relief valve plug and gasketRemove the oil pump relief valve plug and gasket
from timing chain cover.from timing chain cover.

A345766A345766

A345767A345767
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b.b. Insert a pin into stopper plate hole of the No. 2Insert a pin into stopper plate hole of the No. 2
chain tensioner assembly and lock the chain tensioner assembly and lock the No. 2 chainNo. 2 chain
tensioner assembly.tensioner assembly.

c.c. Hold the hexagonal portion of the camshaft with aHold the hexagonal portion of the camshaft with a
wrench and loosen the 2 bolts from the No. 1wrench and loosen the 2 bolts from the No. 1
camshaft and No. 2 camshaft.camshaft and No. 2 camshaft.

NOTICE:NOTICE:

Be careful not to damage the cylinder head sub-Be careful not to damage the cylinder head sub-
assembly with the wrench.assembly with the wrench.

*a*a

*b*b
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d.d. Using several steps, and remove the 20 bolt, No. 1Using several steps, and remove the 20 bolt, No. 1
camshaft bearing cap and 8 No. camshaft bearing cap and 8 No. 2 camshaft2 camshaft
bearing caps from the bearing caps from the cylinder head sub-assembly.cylinder head sub-assembly.

e.e. Raise the No. 1 camshaft and remove the bolt fromRaise the No. 1 camshaft and remove the bolt from
the No. 1 camshaft.the No. 1 camshaft.

f.f. Raise the No. 2 camshaft and remove the bolt fromRaise the No. 2 camshaft and remove the bolt from
the No. 2 camshaft.the No. 2 camshaft.

g.g. Remove the No. 2 Remove the No. 2 camshaft from the camshaftcamshaft from the camshaft
timing sprocket.timing sprocket.
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h.h. Remove the camshaft timing sprocket from the No.Remove the camshaft timing sprocket from the No.
2 chain sub-assembly.2 chain sub-assembly.

i.i. Remove the No. 1 Remove the No. 1 camshaft from the camshaftcamshaft from the camshaft
timing sprocket.timing sprocket.

 j. j. Remove the camshaft timing sprocket from the No.Remove the camshaft timing sprocket from the No.
2 chain sub-assembly.2 chain sub-assembly.

A345774A345774

A345773A345773

A345775A345775
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k.k. Suspend the No. 2 chain sub-assembly with aSuspend the No. 2 chain sub-assembly with a
string or equivalent.string or equivalent.

HINT:HINT:

Be careful not to drop the No. 2 chain sub-Be careful not to drop the No. 2 chain sub-
assembly inside the timing chain cover assembly.assembly inside the timing chain cover assembly.

A345776A345776
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CAMSHAFT > INSTALLATIONCAMSHAFT > INSTALLATION

NOTICE:NOTICE:

•• When replacing tWhen replacing the parts in the parts in the following chart he following chart (A), replace the (A), replace the No. 1 injection No. 1 injection pipe sub-pipe sub-
assembly, No. 2 injection pipe sub-assembly and/or fuel assembly, No. 2 injection pipe sub-assembly and/or fuel inlet pipe sub-assembly withinlet pipe sub-assembly with
new ones.new ones.

RReeppllaacceed  d  PPaarrtts  s  ((AA)) PPiippees  s  RReeqquuiirriinng  g  NNeew  w  RReeppllaacceemmeenntt

Injector assembly (including shuffling the injectorInjector assembly (including shuffling the injector
assemblies between the cylinders)assemblies between the cylinders)

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly

•• SupSupply pply pump ump assassembemblyly
•• ComCommon mon rairail asl assemsemblybly
•• CylinCylinder der block block sub-asub-assembssemblyly
•• CylinCylinder der head head sub-asub-assembssemblyly
•• CylCylindinder her head ead gasgasketket
•• TiminTiming chg chain ain case case asseassemblymbly

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly

•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• Fuel Fuel inlet inlet pipe pipe sub-asub-assembssemblyly

•• After removing tAfter removing the No. 1 injecthe No. 1 injection pipe sub-assembly, ion pipe sub-assembly, No. 2 injection pipe No. 2 injection pipe sub-assemblysub-assembly
and/or fuel inlet pipe sub-assembly, clean them with a and/or fuel inlet pipe sub-assembly, clean them with a brush and compressed air.brush and compressed air.

•• The injector aThe injector assembly is a ssembly is a precision instrumeprecision instrument. Do not use tnt. Do not use the injector ahe injector assembly if it ssembly if it isis
struck or dropped.struck or dropped.

•• Make surMake sure foreige foreign matten matter does not enter does not enter the fuel patr the fuel path.h.

1. INSTALL CAMSHAFT1. INSTALL CAMSHAFT

a.a. Check that the valve rocker Check that the valve rocker arm sub-assembly isarm sub-assembly is
firmly set to the valve firmly set to the valve lash adjuster assembly.lash adjuster assembly.

b.b. Apply a light coat of engine oil to the camshaftApply a light coat of engine oil to the camshaft
 journals of the cylinder head sub-ass journals of the cylinder head sub-assembly and theembly and the
thrust portion of the thrust portion of the camshaft.camshaft.

*1*1

*2*2

*3*3

A346673C01A346673C01

*1*1 VaValvlve e RoRocckeker r ArArm m SSubub--asasssememblblyy

**22 VVaallvve  e  SStteem m CCaapp

*3*3 VaValvlve e LaLassh h aadjdjususteter r asasssememblblyy
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c.c. Align the paint mark of the No. 2 chain sub-Align the paint mark of the No. 2 chain sub-
assembly and timing mark of the assembly and timing mark of the camshaft timingcamshaft timing
sprocket, and install the camshaft timing sprocketsprocket, and install the camshaft timing sprocket
to the No. 2 to the No. 2 chain sub-assembly.chain sub-assembly.

HINT:HINT:

Make sure the timing mark Make sure the timing mark of the camshaft timingof the camshaft timing
sprocket face the front side.sprocket face the front side.

d.d. Align the knock pin of the No. 1 camshaft to theAlign the knock pin of the No. 1 camshaft to the
groove of the sprocket and install the No. 1groove of the sprocket and install the No. 1
camshaft to the camshaft timing sprocket, and setcamshaft to the camshaft timing sprocket, and set
the bolt.the bolt.

e.e. Align the paint mark of the No. 2 chain sub-Align the paint mark of the No. 2 chain sub-
assembly and timing mark of the assembly and timing mark of the camshaft timingcamshaft timing
sprocket, and install the camshaft timing sprocketsprocket, and install the camshaft timing sprocket
to the No. 2 to the No. 2 chain sub-assembly.chain sub-assembly.

HINT:HINT:

Make sure the timing mark Make sure the timing mark of the camshaft timingof the camshaft timing
sprocket face the front side.sprocket face the front side.

*a*a

*b*b

A346674C01A346674C01

**aa PPaaiinnt  t  MMaarrkk

**bb TTiimmiinng  g  MMaarrkk

A349446A349446
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*b*b

A346675C01A346675C01
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f.f. Align the knock pin of the No. 2 camshaft to theAlign the knock pin of the No. 2 camshaft to the
groove of the sprocket and install the No. 2groove of the sprocket and install the No. 2
camshaft to the camshaft timing sprocket, and setcamshaft to the camshaft timing sprocket, and set
the bolt.the bolt.

HINT:HINT:

Glove is at the rear end of the No. 2 camshaft.Glove is at the rear end of the No. 2 camshaft.

g.g. Check the paint mark of Check the paint mark of the camshaft timingthe camshaft timing
sprocket and mark plate of the No. 2 timing chainsprocket and mark plate of the No. 2 timing chain
sub-assembly.sub-assembly.

A349447A349447

*a*a

*a*a

A344474C01A344474C01

**aa GGlloovvee
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*b*b

*a*a
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h.h. Set the No. 1 camshaft bearing cap and 8 No. 2Set the No. 1 camshaft bearing cap and 8 No. 2
camshaft bearing caps to the cylinder head sub-camshaft bearing caps to the cylinder head sub-
assembly as shown in the illustration.assembly as shown in the illustration.

i.i. Temporarily install the 20 bolts.Temporarily install the 20 bolts.

 j. j. Uniformly tighten the 20 bolts in several steps inUniformly tighten the 20 bolts in several steps in
the order shown in the illustration.the order shown in the illustration.

Torque:Torque:

for bolt Afor bolt A

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

for bolt Bfor bolt B
21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

**bb PPaaiinnt  t  MMaarrkk

A344475A344475

44

33

22

11 55

66

88

77

1010

99

1111

1212

1313

1414

1515

1616

1717

1818

1919

2020

A344476C01A344476C01

Bolt ABolt A

Bolt BBolt B

- 33 -- 33 -



    

k.k. Hold the hexagonal portion of the No. 1 camshaftHold the hexagonal portion of the No. 1 camshaft
and No. 2 camshaft with a wrench, and tighten theand No. 2 camshaft with a wrench, and tighten the
2 bolts.2 bolts.

Torque:Torque:

81 N*m (826 kgf*cm, 60 ft.*lbf)81 N*m (826 kgf*cm, 60 ft.*lbf)

NOTICE:NOTICE:

Be careful not to damage the cylinder head sub-Be careful not to damage the cylinder head sub-
assembly with the wrench.assembly with the wrench.

l.l. Remove the pin from the No. 2 chain tensionerRemove the pin from the No. 2 chain tensioner
assembly.assembly.

m.m. Install a new gasket and the oil pump relief valveInstall a new gasket and the oil pump relief valve
plug to the timing chain cover.plug to the timing chain cover.

Torque:Torque:

46 N*m (469 kgf*cm, 34 ft.*lbf)46 N*m (469 kgf*cm, 34 ft.*lbf)

2. INSTALL TIMING CHAIN GUIDE2. INSTALL TIMING CHAIN GUIDE

a.a. Install the timing chain guide to the cylinder head sub-assembly with the bolt.Install the timing chain guide to the cylinder head sub-assembly with the bolt.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

3. INSTALL CAMSHAFT OIL SEAL RETAINER 3. INSTALL CAMSHAFT OIL SEAL RETAINER 

Click here BRAKE SYSTEM (OTHER) > VACUUM PUMP (for Click here BRAKE SYSTEM (OTHER) > VACUUM PUMP (for 1GD-FTV, 2GD-FTV) > INSTALLATION >1GD-FTV, 2GD-FTV) > INSTALLATION >

INSTALL CAMSHAFT OIL SEAL RETAINERINSTALL CAMSHAFT OIL SEAL RETAINER

4. TEMPORARILY INSTALL VACUUM PUMP ASSEMBLY4. TEMPORARILY INSTALL VACUUM PUMP ASSEMBLY

Click here BRAKE SYSTEM (OTHER) > VACUUM PUMP (for Click here BRAKE SYSTEM (OTHER) > VACUUM PUMP (for 1GD-FTV, 2GD-FTV) > INSTALLATION >1GD-FTV, 2GD-FTV) > INSTALLATION >

TEMPORARILY INSTALL VACUUM PUMP ASSEMBLYTEMPORARILY INSTALL VACUUM PUMP ASSEMBLY

5. INSTALL NO. 3 CAMSHAFT BEARING CAP5. INSTALL NO. 3 CAMSHAFT BEARING CAP

a.a. Clean and degrease the Clean and degrease the contact surfaces of the cylinder head sub-assembly and contact surfaces of the cylinder head sub-assembly and No. 3 camshaftNo. 3 camshaft
bearing cap.bearing cap.

*1*1

*2*2
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b.b. Apply seal packing to the specified areas as shownApply seal packing to the specified areas as shown
in the illustration.in the illustration.

Seal packing:Seal packing:
Toyota Genuine Seal Packing Black, ThreeToyota Genuine Seal Packing Black, Three
Bond 1207B or equivalentBond 1207B or equivalent

Standard seal diameter:Standard seal diameter:
3.0 mm (0.118 in.)3.0 mm (0.118 in.)

NOTICE:NOTICE:

•• Do not alDo not allow selow seal packal packing to cing to contacontact thet the
oil passage of the No. 3 camshaftoil passage of the No. 3 camshaft
bearing cap.bearing cap.

•• After After applyapplying seaing seal packl packing, insing, install thtall thee
No. 3 camshaft bearing cap within 3No. 3 camshaft bearing cap within 3
minutes and tighten the bolts within 15 minutes.minutes and tighten the bolts within 15 minutes.

•• Do not starDo not start the t the engine for engine for at least at least 2 hours a2 hours after installation.fter installation.

c.c. Install the No. 3 camshaft bearing cap with the 2 bolts.Install the No. 3 camshaft bearing cap with the 2 bolts.

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

d.d. Wipe off excess seal packing from between No. 3 camshaft bearing cap and cylinder head sub-Wipe off excess seal packing from between No. 3 camshaft bearing cap and cylinder head sub-
assembly.assembly.

6. INSTALL VACUUM PUMP ASSEMBLY6. INSTALL VACUUM PUMP ASSEMBLY

Click here BRAKE SYSTEM (OTHER) > VACUUM PUMP (for Click here BRAKE SYSTEM (OTHER) > VACUUM PUMP (for 1GD-FTV, 2GD-FTV) > INSTALLATION >1GD-FTV, 2GD-FTV) > INSTALLATION >

INSTALL VACUUM PUMP ASSEMBLYINSTALL VACUUM PUMP ASSEMBLY

7. INSTALL CYLINDER HEAD COVER SUB-ASSEMBLY7. INSTALL CYLINDER HEAD COVER SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > INSTALLATION > INSTALL CYLINDER HEAD COVERINSTALLATION > INSTALL CYLINDER HEAD COVER

SUB-ASSEMBLYSUB-ASSEMBLY

8. INSTALL NOZZLE HOLDER GASKET8. INSTALL NOZZLE HOLDER GASKET

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > INSTALL NOZZLE HOLDER GASKETINSTALL NOZZLE HOLDER GASKET

9. TEMPORARILY INSTALL INJECTOR ASSEMBLY9. TEMPORARILY INSTALL INJECTOR ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > TEMPORARILY INSTALL INJECTORTEMPORARILY INSTALL INJECTOR

ASSEMBLYASSEMBLY

10. TEMPORARILY INSTALL NO. 1 INJECTION PIPE 10. TEMPORARILY INSTALL NO. 1 INJECTION PIPE SUB-ASSEMBLY ANDSUB-ASSEMBLY AND
NO. 2 INJECTION PIPE SUB-ASSEMBLYNO. 2 INJECTION PIPE SUB-ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > TEMPORARILY INSTALL NO. 1 AND NO.TEMPORARILY INSTALL NO. 1 AND NO.

2 INJECTION PIPE SUB-ASSEMBLY2 INJECTION PIPE SUB-ASSEMBLY

11. TIGHTEN INJECTOR ASSEMBLY11. TIGHTEN INJECTOR ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > TIGHTEN INJECTOR ASSEMBLYTIGHTEN INJECTOR ASSEMBLY

*a*a *a*a
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12. TIGHTEN NO. 1 INJECTION PIPE 12. TIGHTEN NO. 1 INJECTION PIPE SUB-ASSEMBLY AND NO. 2SUB-ASSEMBLY AND NO. 2
INJECTION PIPE SUB-ASSEMBLYINJECTION PIPE SUB-ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > TIGHTEN NO. 1 AND NO. 2 INJECTIONTIGHTEN NO. 1 AND NO. 2 INJECTION

PIPE SUB-ASSEMBLYPIPE SUB-ASSEMBLY

13. INSTALL NOZZLE LEAKAGE PIPE ASSEMBLY13. INSTALL NOZZLE LEAKAGE PIPE ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > INSTALL NOZZLE LEAKAGE PIPEINSTALL NOZZLE LEAKAGE PIPE

ASSEMBLYASSEMBLY

14. INSTALL HARNESS BRACKET14. INSTALL HARNESS BRACKET

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > INSTALL HARNESS BRACKETINSTALL HARNESS BRACKET

15. INSTALL WIRING HARNESS CLAMP BRACKET15. INSTALL WIRING HARNESS CLAMP BRACKET

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > INSTALL WIRING HARNESS CLAMPINSTALL WIRING HARNESS CLAMP

BRACKETBRACKET

16. INSTALL NO. 1 EGR COOLER AND NO. 2 EGR VALVE ASSEMBLY WITH16. INSTALL NO. 1 EGR COOLER AND NO. 2 EGR VALVE ASSEMBLY WITH
ELECTRIC EGR CONTROL VALVE ASSEMBLYELECTRIC EGR CONTROL VALVE ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > INSTALLATION > INSTALL NO. 1 EGRINSTALLATION > INSTALL NO. 1 EGR

COOLER AND NO. 2 EGR VALVE COOLER AND NO. 2 EGR VALVE ASSEMBLY WITH ELECTRIC EGR CONTROL VALVE ASSEMBLYASSEMBLY WITH ELECTRIC EGR CONTROL VALVE ASSEMBLY

17. INSTALL VACUUM CONTROL VALVE SET17. INSTALL VACUUM CONTROL VALVE SET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL VACUUM CONTROLINSTALLATION > INSTALL VACUUM CONTROL

VALVE SETVALVE SET

18. INSTALL NO. 1 EGR PIPE18. INSTALL NO. 1 EGR PIPE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL NO. 1 EGR PIPEINSTALLATION > INSTALL NO. 1 EGR PIPE

19. CONNECT NO. 4 WATER BY-PASS PIPE SUB-ASSEMBLY19. CONNECT NO. 4 WATER BY-PASS PIPE SUB-ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > INSTALLATION > CONNECT NO. 4 WATERINSTALLATION > CONNECT NO. 4 WATER

BY-PASS PIPE SUB-ASSEMBLYBY-PASS PIPE SUB-ASSEMBLY

20. INSTALL NO. 3 WATER BY-PASS PIPE SUB-ASSEMBLY20. INSTALL NO. 3 WATER BY-PASS PIPE SUB-ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > INSTALLATION > INSTALL NO. 3 WATER BY-INSTALLATION > INSTALL NO. 3 WATER BY-

PASS PIPE SUB-ASSEMBLYPASS PIPE SUB-ASSEMBLY

21. INSTALL NO. 2 EGR PIPE21. INSTALL NO. 2 EGR PIPE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL NO. 2 EGR PIPEINSTALLATION > INSTALL NO. 2 EGR PIPE

22. INSTALL EGR VALVE BRACKET22. INSTALL EGR VALVE BRACKET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL EGR VALVEINSTALLATION > INSTALL EGR VALVE

BRACKETBRACKET

23. CONNECT ENGINE WIRE23. CONNECT ENGINE WIRE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > CONNECT ENGINE WIREINSTALLATION > CONNECT ENGINE WIRE
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24. CONNECT FUEL FILTER ASSEMBLY24. CONNECT FUEL FILTER ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > CONNECT FUEL FILTERINSTALLATION > CONNECT FUEL FILTER

ASSEMBLYASSEMBLY

25. INSTALL NO. 2 ENGINE COVER BRACKET25. INSTALL NO. 2 ENGINE COVER BRACKET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL NO. 2 ENGINEINSTALLATION > INSTALL NO. 2 ENGINE

COVER BRACKETCOVER BRACKET

26. INSTALL NO. 2 HOSE TO HOSE TUBE26. INSTALL NO. 2 HOSE TO HOSE TUBE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL NO. 2 HOSE TOINSTALLATION > INSTALL NO. 2 HOSE TO

HOSE TUBEHOSE TUBE

27. INSTALL TURBO PRESSURE SENSOR 27. INSTALL TURBO PRESSURE SENSOR 

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL TURBO PRESSUREINSTALLATION > INSTALL TURBO PRESSURE

SENSORSENSOR

28. INSTALL GAS FILTER 28. INSTALL GAS FILTER 

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL GAS FILTERINSTALLATION > INSTALL GAS FILTER

29. INSTALL NO. 2 WATER BY-PASS PIPE29. INSTALL NO. 2 WATER BY-PASS PIPE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL NO. 2 WATER BY-INSTALLATION > INSTALL NO. 2 WATER BY-

PASS PIPEPASS PIPE

30. INSTALL DIESEL THROTTLE BODY ASSEMBLY30. INSTALL DIESEL THROTTLE BODY ASSEMBLY

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > INSTALLATION > INSTALL DIESELINSTALLATION > INSTALL DIESEL

THROTTLE BODY ASSEMBLYTHROTTLE BODY ASSEMBLY

31. INSTALL INTERCOOLER AIR TUBE31. INSTALL INTERCOOLER AIR TUBE

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > INSTALLATION > INSTALLINSTALLATION > INSTALL

INTERCOOLER AIR TUBEINTERCOOLER AIR TUBE

32. INSTALL NO. 4 AIR HOSE32. INSTALL NO. 4 AIR HOSE

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > INSTALLATION > INSTALL NO. 4INSTALLATION > INSTALL NO. 4

AIR HOSEAIR HOSE

33. INSTALL RADIATOR ASSEMBLY33. INSTALL RADIATOR ASSEMBLY

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL RADIATOR ASSEMBLYRADIATOR ASSEMBLY

34. CONNECT NO. 2 RADIATOR HOSE34. CONNECT NO. 2 RADIATOR HOSE

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > CONNECT NO. Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > CONNECT NO. 2 RADIATOR HOSE2 RADIATOR HOSE

35. INSTALL FAN SHROUD35. INSTALL FAN SHROUD

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL FAN SHROUDFAN SHROUD
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36. CONNECT NO. 1 OIL COOLER INLET HOSE (for Automatic36. CONNECT NO. 1 OIL COOLER INLET HOSE (for Automatic
Transmission)Transmission)

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > CONNECT NO. Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > CONNECT NO. 1 OIL COOLER INLET1 OIL COOLER INLET

HOSE (for Automatic Transmission)HOSE (for Automatic Transmission)

37. CONNECT NO. 1 OIL COOLER OUTLET HOSE (for Automatic37. CONNECT NO. 1 OIL COOLER OUTLET HOSE (for Automatic
Transmission)Transmission)

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > CONNECT NO. Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > CONNECT NO. 1 OIL COOLER OUTLET1 OIL COOLER OUTLET

HOSE (for Automatic Transmission)HOSE (for Automatic Transmission)

38. CONNECT SUCTION HOSE SUB-ASSEMBLY (w/ 38. CONNECT SUCTION HOSE SUB-ASSEMBLY (w/ Air ConditioningAir Conditioning
System)System)

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > CONNECT SUCTION HOSE Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > CONNECT SUCTION HOSE SUB-SUB-

ASSEMBLYASSEMBLY

39. INSTALL RADIATOR RESERVE TANK ASSEMBLY39. INSTALL RADIATOR RESERVE TANK ASSEMBLY

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL RADIATOR RESERVOIRRADIATOR RESERVOIR

40. INSTALL NO. 1 OIL RESERVOIR BRACKET40. INSTALL NO. 1 OIL RESERVOIR BRACKET

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL NO. 1 OIL RESERVOIRNO. 1 OIL RESERVOIR

BRACKETBRACKET

41. CONNECT VANE PUMP OIL RESERVOIR ASSEMBLY41. CONNECT VANE PUMP OIL RESERVOIR ASSEMBLY

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > CONNECT VANE Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > CONNECT VANE PUMP OIL RESERVOIRPUMP OIL RESERVOIR

ASSEMBLYASSEMBLY

42. INSTALL NO. 1 RADIATOR HOSE42. INSTALL NO. 1 RADIATOR HOSE

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL NO. 1 RADIATOR HOSENO. 1 RADIATOR HOSE

43. INSTALL NO. 2 AIR TUBE43. INSTALL NO. 2 AIR TUBE

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL NO. 2 AIR TUBENO. 2 AIR TUBE

44. INSTALL NO. 4 AIR HOSE44. INSTALL NO. 4 AIR HOSE
Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL NO. 4 AIR HOSENO. 4 AIR HOSE

45. INSTALL NO. 1 RADIATOR AIR GUIDE45. INSTALL NO. 1 RADIATOR AIR GUIDE

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATION > INSTALL NO. 1 RADIATOR AIR GUIDENO. 1 RADIATOR AIR GUIDE

46. INSTALL NO. 1 ENGINE COVER 46. INSTALL NO. 1 ENGINE COVER SUB-ASSEMBLYSUB-ASSEMBLY

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > INSTALLATION > INSTALL NO. 1INSTALLATION > INSTALL NO. 1

ENGINE COVER SUB-ASSEMBLYENGINE COVER SUB-ASSEMBLY

47. INSTALL FRONT BUMPER 47. INSTALL FRONT BUMPER 

Click here EXTERIOR PANELS / TRIM > Click here EXTERIOR PANELS / TRIM > FRONT BUMPER > INSTALLATIONFRONT BUMPER > INSTALLATION
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48. INSTALL NO. 1 ENGINE UNDER COVER ASSEMBLY (for 4WD and Pre-48. INSTALL NO. 1 ENGINE UNDER COVER ASSEMBLY (for 4WD and Pre-
Runner)Runner)

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > INSTALLATION > INSTALL NO. 2INSTALLATION > INSTALL NO. 2

ENGINE UNDER COVER (for 4WD and Pre-Runner)ENGINE UNDER COVER (for 4WD and Pre-Runner)

49. CONNECT CABLE TO NEGATIVE BATTERY TERMINAL49. CONNECT CABLE TO NEGATIVE BATTERY TERMINAL

NOTICE:NOTICE:

When disconnecting the cable, some systems need to be initialized after the cable is reconnected.When disconnecting the cable, some systems need to be initialized after the cable is reconnected.

Click here INTRODUCTION > REPAIR INSTRUCTION > INITIALIZATIONClick here INTRODUCTION > REPAIR INSTRUCTION > INITIALIZATION

50. ADD ENGINE COOLANT50. ADD ENGINE COOLANT

Click here COOLING (2GD-FTV) > COOLANT > REPLACEMENT > Click here COOLING (2GD-FTV) > COOLANT > REPLACEMENT > ADD ENGINE COOLANTADD ENGINE COOLANT

51. INSPECT FOR COOLANT LEAK51. INSPECT FOR COOLANT LEAK

Click here COOLING (2GD-FTV) > COOLING SYSTEM > ON-VEHICLE INSPECTION > Click here COOLING (2GD-FTV) > COOLING SYSTEM > ON-VEHICLE INSPECTION > INSPECT FORINSPECT FOR

COOLANT LEAKCOOLANT LEAK

52. BLEED AIR FROM FUEL SYSTEM52. BLEED AIR FROM FUEL SYSTEM

Click here FUEL (2GD-FTV) > FUEL SYSTEM > Click here FUEL (2GD-FTV) > FUEL SYSTEM > ON-VEHICLE INSPECTION > BLEED AIR FROM FUELON-VEHICLE INSPECTION > BLEED AIR FROM FUEL

SYSTEMSYSTEM

53. INSPECT FOR FUEL LEAK53. INSPECT FOR FUEL LEAK

Click here FUEL (2GD-FTV) > FUEL SYSTEM > Click here FUEL (2GD-FTV) > FUEL SYSTEM > ON-VEHICLE INSPECTION > INSPECT FOR FUEL LEAKON-VEHICLE INSPECTION > INSPECT FOR FUEL LEAK
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2GD-FTV ENGINE MECHANICAL > CYLINDER HEAD GASKET2GD-FTV ENGINE MECHANICAL > CYLINDER HEAD GASKET

● *1● *1

*3*3

*6*6

*T1*T1

*T2*T2

x 4x 4

x 6x 6

x 6x 6

*2*2

*2*2

x 16x 16

x 16x 16

*4*4

*5*5

A345779C01A345779C01

**11 CCYYLLIINNDDEER  R  HHEEAAD  D  GGAASSKKEETT **22 CCYYLLIINNDDEER  R  HHEEAAD  D  SSEET  T  BBOOLLTT

**33 CCYYLLIINNDDEER  R  HHEEAAD  D  SSUUBB--AASSSSEEMMBBLLYY **44
NO. 1 VALVE ROCKER ARM SUB-NO. 1 VALVE ROCKER ARM SUB-
ASSEMBLYASSEMBLY

**55 VVAALLVVE  E  LLAASSH  H  AADDJJUUSSTTEER  R  AASSSSEEMMBBLLYY **66 CCYYLLIINNDDEER  R  HHEEAAD  D  SSEET  T  BBOOLLT  T  SSPPAACCEERR

Tightening torque for "Major areasTightening torque for "Major areasinvolving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque

●● NNoonn--rreeuussaabblle  e  ppaarrtt EEnnggiinne  e  ooiill

*T1*T1
1st: 150 (1530, 111)1st: 150 (1530, 111)
2nd: Turn 90°2nd: Turn 90°
3rd: Turn 90°3rd: Turn 90°

*T2*T2
85 (867, 63)85 (867, 63)
2nd: Turn 90°2nd: Turn 90°
3rd: Turn 90°3rd: Turn 90°
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CYLINDER HEAD GASKET > CYLINDER HEAD GASKET > REMOVALREMOVAL

The necessary procedures (adjustment, calibration, initialization, or registration) that must be The necessary procedures (adjustment, calibration, initialization, or registration) that must be performedperformed
after parts are removed, installed, or replaced during the cylinder head gasekt removal/installation areafter parts are removed, installed, or replaced during the cylinder head gasekt removal/installation are
shown below.shown below.

Necessary Procedure After Parts Necessary Procedure After Parts Removed/Installed/ReplaceRemoved/Installed/Replacedd

Replacement Part orReplacement Part or
ProcedureProcedure

Necessary ProceduresNecessary Procedures
Effects/Inoperative when notEffects/Inoperative when not

PerformedPerformed
LinkLink

w/ Stop and Start System:w/ Stop and Start System:
Battery terminal isBattery terminal is
disconnected/disconnected/
reconnectedreconnected

Drive the vehicle until stopDrive the vehicle until stop
and start control is permittedand start control is permitted
(approximately 5 to 40(approximately 5 to 40
minutes)minutes)

Stop and start systemStop and start system

STOP ANDSTOP AND
START > STOPSTART > STOP

AND STARTAND START

SYSTEM >SYSTEM >
PRECAUTIONPRECAUTION

Replacement of ECMReplacement of ECM

•• LeaLearnirning vang valuelues sas saveve
•• LeaLearnirning vang valuelues wris writete

Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

REGISTRATIONREGISTRATION

for RC60:for RC60:
Performing iMTPerforming iMT
installation informationinstallation information
resetreset

•• iMiMT sT sysystetemm
•• DTDTCs aCs are ore oututpuputt

MANUALMANUAL
TRANSMISSIONTRANSMISSION
 / TRANSAXLE / TRANSAXLE

(RC60 / RC61) >(RC60 / RC61) >
MANUALMANUAL

TRANSMISSIONTRANSMISSION
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

Code registrationCode registration
(Immobiliser system)(Immobiliser system)

Engine start functionEngine start function

See the ServiceSee the Service
Bulletin for theBulletin for the
registrationregistration
method.method.

Replacement of engineReplacement of engine
assemblyassembly

•• InjInjectector comor compenpensatsationion
code registrationcode registration

•• PilPilot quaot quantintity leaty learnirningng
Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

REGISTRATIONREGISTRATION

Clear Crank TimeClear Crank Time
Compensation DataCompensation Data

Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

Replacement of crankshaftReplacement of crankshaft
position sensor plateposition sensor plate

Clear Crank TimeClear Crank Time
Compensation DataCompensation Data

Crank time compensationCrank time compensation
data compensation amount isdata compensation amount is
same as before replacement,same as before replacement,
affecting crank timeaffecting crank time
compensation datacompensation data

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

Replacement of injectorReplacement of injector
assemblyassembly

•• InjInjectector comor compenpensatsationion
code registrationcode registration

•• PilPilot quaot quantintity leaty learnirningng
Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

REGISTRATIONREGISTRATION
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•• RepReplaclacemeement of dnt of diesieselel
throttle body assemblythrottle body assembly

•• RepReplaclacemeement of elent of electrctricic
EGR control valveEGR control valve
assemblyassembly

•• ReReplplacacememenent of t of 
turbocharger sub-turbocharger sub-
assemblyassembly

•• ReReplplacacememenent of t of 
turbocharger sub-turbocharger sub-
assembly orassembly or

turbocharger variableturbocharger variable
nozzle motornozzle motor

PPeerrffoorrm  m  iinniittiiaalliizzaattiioonn --

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

w/ Stop and Start System:w/ Stop and Start System:
Replacement of starterReplacement of starter
assemblyassembly

NOTICE:NOTICE:

When the starter assemblyWhen the starter assembly
is replaced, "ST NO. 1is replaced, "ST NO. 1
relay" and "ST NO. 2 relay"relay" and "ST NO. 2 relay"
must be also replaced.must be also replaced.

Clear the number of starterClear the number of starter
operationsoperations

Stop and start systemStop and start system

STOP ANDSTOP AND
START > STOPSTART > STOP

AND STARTAND START
SYSTEM >SYSTEM >

PRECAUTIONPRECAUTION

w/ Stop and Start System:w/ Stop and Start System:
Replacement of Replacement of 
flywheel sub-assemblyflywheel sub-assembly

Total number of engine startsTotal number of engine starts
resetreset

for AC60E:for AC60E:

Replacement of Replacement of 
automatic transmissionautomatic transmission
assemblyassembly

Reset memoryReset memory
•• LarLarge ge shishift ft shoshockck
•• EnEngigine ovne overerrunrunss

AUTOMATICAUTOMATIC

TRANSMISSIONTRANSMISSION
 / TRANSAXLE / TRANSAXLE

(AC60E) >(AC60E) >
AUTOMATICAUTOMATIC

TRANSMISSIONTRANSMISSION
SYSTEM (forSYSTEM (for
2GD-FTV) >2GD-FTV) >

INITIALIZATIONINITIALIZATION

for AC60E:for AC60E:
Replacement of Replacement of 
automatic transmissionautomatic transmission
fluidfluid

ATF thermal degradationATF thermal degradation
estimate resetestimate reset

The value of the Data ListThe value of the Data List
item "ATF Thermalitem "ATF Thermal
Degradation Estimate" is notDegradation Estimate" is not
estimated correctlyestimated correctly

for AC60F:for AC60F:
Replacement of Replacement of 
automatic transmissionautomatic transmission
assemblyassembly

Reset memoryReset memory
•• LarLarge ge shishift ft shoshockck
•• EnEngigine ovne overerrunrunss

AUTOMATICAUTOMATIC
TRANSMISSIONTRANSMISSION
 / TRANSAXLE / TRANSAXLE

(AC60F) >(AC60F) >
AUTOMATICAUTOMATIC

TRANSMISSIONTRANSMISSION

SYSTEM >SYSTEM >
INITIALIZATIONINITIALIZATION

for AC60F:for AC60F:
Replacement of Replacement of 
automatic transmissionautomatic transmission
fluidfluid

ATF thermal degradationATF thermal degradation
estimate resetestimate reset

The value of the Data ListThe value of the Data List
item "ATF Thermalitem "ATF Thermal
Degradation Estimate" is notDegradation Estimate" is not
estimated correctlyestimated correctly

w/ Automatic Headlightw/ Automatic Headlight
Beam Level Control System:Beam Level Control System:

The vehicle heightThe vehicle height
changes due tochanges due to
replacement of replacement of 
suspension componentssuspension components
or after performingor after performing
such operations assuch operations as
removal andremoval and
reinstallationreinstallation

Headlight leveling ECUHeadlight leveling ECU
assembly initializationassembly initialization

Headlight leveling functionHeadlight leveling function

LIGHTING (EXT)LIGHTING (EXT)
> AUTOMATIC> AUTOMATIC
HEADLIGHTHEADLIGHT
BEAM LEVELBEAM LEVEL
CONTROLCONTROL
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION
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for 4WD:for 4WD:
Front wheel alignmentFront wheel alignment
adjustmentadjustment

•• CleCleariaring zng zero ero poipointnt
calibration datacalibration data

•• YaYaw raw rate ate andnd
acceleration sensoracceleration sensor
zero point calibrationzero point calibration

VSC malfunctioningVSC malfunctioning

BRAKEBRAKE
CONTROL /CONTROL /
DYNAMICDYNAMIC
CONTROLCONTROL

SYSTEMS >SYSTEMS >
VEHICLEVEHICLE

STABILITYSTABILITY
CONTROLCONTROL
SYSTEM >SYSTEM >

CALIBRATIONCALIBRATION

CAUTION:CAUTION:

To prevent burns, do not touch the engine, exhaustTo prevent burns, do not touch the engine, exhaust
manifold or other high temperature components whilemanifold or other high temperature components while
the engine is hot.the engine is hot.

NOTICE:NOTICE:

•• When reWhen replaciplacing the parng the parts in the fots in the followillowingng
chart (A), replace the No. 1 chart (A), replace the No. 1 injection pipeinjection pipe
sub-assembly, No. 2 injection pipe sub-sub-assembly, No. 2 injection pipe sub-
assembly and/or fuel inlet pipe sub-assembly and/or fuel inlet pipe sub-
assembly with new ones.assembly with new ones.

RReeppllaacceed  d  PPaarrtts  s  ((AA)) PPiippees  s  RReeqquuiirriinng  g  NNeew  w  RReeppllaacceemmeenntt

Injector assembly (including shuffling the injectorInjector assembly (including shuffling the injector
assemblies between the cylinders)assemblies between the cylinders)

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly

•• SupSupply pply pump ump assassembemblyly
•• ComCommon rmon rail aail assessemblmblyy
•• CylinCylinder der block block sub-asub-assembssemblyly
•• CylinCylinder der head head sub-asub-assembssemblyly
•• CylCylindinder her head ead gasgasketket
•• TiminTiming chg chain ain case case asseassemblymbly

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• Fuel Fuel inlet inlet pipe pipe sub-asub-assembssemblyly

•• After removing tAfter removing the No. 1 injecthe No. 1 injection pipe sub-assembly, ion pipe sub-assembly, No. 2 injection pipe No. 2 injection pipe sub-assemblysub-assembly
and/or fuel inlet pipe sub-assembly, clean them with a and/or fuel inlet pipe sub-assembly, clean them with a brush and compressed air.brush and compressed air.

•• The injector aThe injector assembly is a ssembly is a precision instrumeprecision instrument. Do not use tnt. Do not use the injector ahe injector assembly if it ssembly if it isis
struck or dropped.struck or dropped.

•• The supply pump The supply pump assembly is a assembly is a precision instrumentprecision instrument. Do not use th. Do not use the supply pumpe supply pump
assembly if it is struck or assembly if it is struck or dropped.dropped.

•• Hold the supply Hold the supply pump assembly pump assembly itself during remitself during removal and installation. oval and installation. Do not hold theDo not hold the
pre-stroke control valve or fuel pipe, pre-stroke control valve or fuel pipe, etc.etc.

•• Make surMake sure foreige foreign matten matter does not enter does not enter the fuel patr the fuel path.h.

1. REMOVE CAMSHAFT1. REMOVE CAMSHAFT

Click here ENGINE MECHANICAL (2GD-FTV) > CAMSHAFT > REMOVALClick here ENGINE MECHANICAL (2GD-FTV) > CAMSHAFT > REMOVAL

A343692A343692
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2. REMOVE TIMING CHAIN COVER 2. REMOVE TIMING CHAIN COVER ASSEMBLYASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVALREMOVAL

3. REMOVE NO. 1 VALVE ROCKER ARM SUB-ASSEMBLY3. REMOVE NO. 1 VALVE ROCKER ARM SUB-ASSEMBLY

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > DISASSEMBLY > REMOVE NO. 1 VALVEDISASSEMBLY > REMOVE NO. 1 VALVE

ROCKER ARM SUB-ASSEMBLYROCKER ARM SUB-ASSEMBLY

4. REMOVE VALVE LASH ADJUSTER ASSEMBLY4. REMOVE VALVE LASH ADJUSTER ASSEMBLY

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > DISASSEMBLY > REMOVE VALVE LASHDISASSEMBLY > REMOVE VALVE LASH
ADJUSTER ASSEMBLYADJUSTER ASSEMBLY

5. REMOVE CYLINDER HEAD SUB-ASSEMBLY5. REMOVE CYLINDER HEAD SUB-ASSEMBLY

a.a. Uniformly loosen the 10 cylinder head set bolts inUniformly loosen the 10 cylinder head set bolts in
several passes in the sequence shown in theseveral passes in the sequence shown in the
illustration. Then remove the 10 cylinder head setillustration. Then remove the 10 cylinder head set
bolts and 6 cylinder head set bolt spacers.bolts and 6 cylinder head set bolt spacers.

NOTICE:NOTICE:

•• CylinCylinder heder head sub-aad sub-assembssembly warly warpage orpage or
cracking could result from removingcracking could result from removing
bolts in the incorrect order.bolts in the incorrect order.

•• Be carBe careful noeful not to drop t to drop the cythe cylindelinder headr head
set bolt spacers into the cylinder headset bolt spacers into the cylinder head
sub-assembly.sub-assembly.

b.b. Lift the cylinder head sub-assembly from the ringLift the cylinder head sub-assembly from the ring
pins on the cylinder pins on the cylinder block sub-assembly, and placeblock sub-assembly, and place
the cylinder head sub-assembly on wooden blocksthe cylinder head sub-assembly on wooden blocks
on a bench.on a bench.

NOTICE:NOTICE:

Be careful not to dBe careful not to damage the contact surfaces of the cylinder amage the contact surfaces of the cylinder head sub-assembly and cylinder blockhead sub-assembly and cylinder block
sub-assembly.sub-assembly.

HINT:HINT:

If the cylinder head sub-assembly is difficult to lift, use a screwdriver to pry between the cylinderIf the cylinder head sub-assembly is difficult to lift, use a screwdriver to pry between the cylinder

head sub-assembly and cylinder block sub-assembly.head sub-assembly and cylinder block sub-assembly.

6. REMOVE CYLINDER HEAD GASKET6. REMOVE CYLINDER HEAD GASKET

7. INSPECT CYLINDER HEAD SET BOLT7. INSPECT CYLINDER HEAD SET BOLT

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > INSPECTION > INSPECT CYLINDER HEADINSPECTION > INSPECT CYLINDER HEAD

SET BOLTSET BOLT

11

22 88 1100 55 33

77996644

A344477N01A344477N01
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CYLINDER HEAD GASKET > INSTALLATIONCYLINDER HEAD GASKET > INSTALLATION

NOTICE:NOTICE:

•• When replacing tWhen replacing the parts in the parts in the following chart he following chart (A), replace the (A), replace the No. 1 injection pNo. 1 injection pipe sub-ipe sub-
assembly, No. 2 injection pipe sub-assembly and/or fuel assembly, No. 2 injection pipe sub-assembly and/or fuel inlet pipe sub-assembly withinlet pipe sub-assembly with
new ones.new ones.

RReeppllaacceed  d  PPaarrtts  s  ((AA)) PPiippees  s  RReeqquuiirriinng  g  NNeew  w  RReeppllaacceemmeenntt

Injector assembly (including shuffling the injectorInjector assembly (including shuffling the injector
assemblies between the cylinders)assemblies between the cylinders)

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly

•• SupSupply pply pump ump assassembemblyly
•• ComCommon rmon rail aail assessemblmblyy
•• CylinCylinder der block block sub-asub-assembssemblyly
•• CylinCylinder der head head sub-asub-assembssemblyly
•• CylCylindinder her head ead gasgasketket
•• TiminTiming chg chain ain case case asseassemblymbly

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly

•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• Fuel Fuel inlet inlet pipe pipe sub-asub-assembssemblyly

•• After removing tAfter removing the No. 1 injecthe No. 1 injection pipe sub-assembly, ion pipe sub-assembly, No. 2 injection pipe No. 2 injection pipe sub-assemblysub-assembly
and/or fuel inlet pipe sub-assembly, clean them with a and/or fuel inlet pipe sub-assembly, clean them with a brush and compressed air.brush and compressed air.

•• The injector aThe injector assembly is a ssembly is a precision instrumeprecision instrument. Do not use tnt. Do not use the injector ahe injector assembly if it ssembly if it isis
struck or dropped.struck or dropped.

•• The supply pump The supply pump assembly is a assembly is a precision instrumentprecision instrument. Do not use th. Do not use the supply pumpe supply pump
assembly if it is struck or assembly if it is struck or dropped.dropped.

•• Hold the supply Hold the supply pump assembly pump assembly itself during remitself during removal and installation. oval and installation. Do not hold theDo not hold the
pre-stroke control valve or fuel pipe, pre-stroke control valve or fuel pipe, etc.etc.

•• Make surMake sure foreige foreign matten matter does not enter does not enter the fuel patr the fuel path.h.

1. INSTALL CYLINDER HEAD GASKET1. INSTALL CYLINDER HEAD GASKET

a.a. Check the piston protrusions for each cylinder.Check the piston protrusions for each cylinder.

i.i. Clean the cylinder block sub-assembly with solvent.Clean the cylinder block sub-assembly with solvent.

ii.ii. Set the piston of the cylinder to be measured to slightly before TDC.Set the piston of the cylinder to be measured to slightly before TDC.

iii.iii. Place a dial indicator on the cylinder blockPlace a dial indicator on the cylinder block
sub-assembly, and position the measuring tipsub-assembly, and position the measuring tip
as shown in the illustration.as shown in the illustration.

iv.iv. Set the dial indicator at 0 mm (0 in.)Set the dial indicator at 0 mm (0 in.)

HINT:HINT:

Make sure that the measuring tip is square toMake sure that the measuring tip is square to
the cylinder block gasket surface and the cylinder block gasket surface and pistonpiston
head when taking the measurements.head when taking the measurements.

b.b. Find where the piston head protrudes most byFind where the piston head protrudes most by
slowly turning the crankshaft clockwise andslowly turning the crankshaft clockwise and
counterclockwise.counterclockwise.

*a*a

*b*b

A344480C01A344480C01

**aa MMeeaassuurriinng g  TTiipp

**bb PPrroottrruussiioonn
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c.c. Measure the piston protrusion of each cylinder atMeasure the piston protrusion of each cylinder at
the 2 points shown in the illustration.the 2 points shown in the illustration.

d.d. For the piston protrusion value of each cylinder,For the piston protrusion value of each cylinder,
use the average of the 2 measurements of eachuse the average of the 2 measurements of each
cylinder.cylinder.

Standard piston protrusion:Standard piston protrusion:
0.355 to 0.605 mm (0.0140 to 0.0238 in.)0.355 to 0.605 mm (0.0140 to 0.0238 in.)

HINT:HINT:
When installing the piston and connecting rodWhen installing the piston and connecting rod
assembly, if the protrusion is not assembly, if the protrusion is not as specified,as specified,
remove the piston and connecting rod assemblyremove the piston and connecting rod assembly
and reinstall them.and reinstall them.

e.e. Select a new cylinder head gasket.Select a new cylinder head gasket.

HINT:HINT:

New cylinder head gaskets are available in 5New cylinder head gaskets are available in 5
sizes, and are marked A, B, C, D or E.sizes, and are marked A, B, C, D or E.

New Cylinder Head Gasket ThicknessNew Cylinder Head Gasket Thickness

MMaarrkk SSppeecciiffiieed  d  CCoonnddiittiioonn

AA 1.15 to 1.25 mm (0.04531.15 to 1.25 mm (0.0453to 0.0492 in.)to 0.0492 in.)

BB
1.20 to 1.30 mm (0.04721.20 to 1.30 mm (0.0472

to 0.0512 in.)to 0.0512 in.)

CC
1.25 to 1.35 mm (0.04921.25 to 1.35 mm (0.0492

to 0.0531 in.)to 0.0531 in.)

DD
1.30 to 1.40 mm (0.05121.30 to 1.40 mm (0.0512

to 0.0551 in.)to 0.0551 in.)

EE
1.35 to 1.45 mm (0.05311.35 to 1.45 mm (0.0531

to 0.0571 in.)to 0.0571 in.)

i.i. Select the largest piston protrusion value fromSelect the largest piston protrusion value from
the measurements made. Then select a newthe measurements made. Then select a new
appropriate cylinder head gasket according toappropriate cylinder head gasket according to
the table below.the table below.

Gasket SizeGasket Size

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Piston protrusionPiston protrusion
0.355 to 0.4050.355 to 0.405
mm (0.0140 tomm (0.0140 to

0.0159 in.)0.0159 in.)

0.405 to 0.4550.405 to 0.455
mm (0.0159 tomm (0.0159 to

0.0179 in.)0.0179 in.)

0.455 to 0.5050.455 to 0.505
mm (0.0179 tomm (0.0179 to

0.0199 in.)0.0199 in.)

0.505 to 0.5550.505 to 0.555
mm (0.0199 tomm (0.0199 to

0.0219 in.)0.0219 in.)

0.555 to 0.6050.555 to 0.605
mm (0.0219 tomm (0.0219 to

0.0238 in.)0.0238 in.)

Gasket to beGasket to be
usedused

A BA B CC DD EE

f.f. Clean and degrease the Clean and degrease the contact surfaces of the cylinder head sub-assembly and contact surfaces of the cylinder head sub-assembly and cylinder block sub-cylinder block sub-
assembly.assembly.

: *a: *a

A344481C01A344481C01

**aa MMeeaassuurriinng Pg Pooiinntt

 A A BB CC DD EE

A344482N01A344482N01
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g.g. Place the cylinder head gasket on the cylinderPlace the cylinder head gasket on the cylinder
block sub-assembly.block sub-assembly.

NOTICE:NOTICE:

Make sure the cylinder head gasket is installedMake sure the cylinder head gasket is installed
facing the proper direction.facing the proper direction.

2. INSTALL CYLINDER HEAD SUB-ASSEMBLY2. INSTALL CYLINDER HEAD SUB-ASSEMBLY

HINT:HINT:

•• If any cylindeIf any cylinder head set r head set bolt is broken or bolt is broken or deformed, replacdeformed, replace the cylindee the cylinder head set r head set boltbolt
and cylinder head set bolt spacer.and cylinder head set bolt spacer.

•• The cylinder The cylinder head set head set bolts are bolts are tightened in tightened in 3 progressive 3 progressive steps.steps.

a.a. Clean and degrease the Clean and degrease the contact surfaces of the cylinder head sub-assembly and contact surfaces of the cylinder head sub-assembly and cylinder block sub-cylinder block sub-

assembly.assembly.

b.b. Place the cylinder head sub-assembly on the cylinder head gasket.Place the cylinder head sub-assembly on the cylinder head gasket.

c.c. Apply a light coat of engine oil to the threads and under the heads of the cylinder head set bolts.Apply a light coat of engine oil to the threads and under the heads of the cylinder head set bolts.

d.d. Install and uniformly tighten the 10 cylinder headInstall and uniformly tighten the 10 cylinder head
set bolts and 6 cylinder head set bolt spacers inset bolts and 6 cylinder head set bolt spacers in
several passes in the sequence shown in theseveral passes in the sequence shown in the
illustration.illustration.

Torque:Torque:

for bolt Afor bolt A

150 N*m (1530 kgf*cm, 111 ft.*lbf)150 N*m (1530 kgf*cm, 111 ft.*lbf)

for bolt Bfor bolt B

85 N*m (867 kgf*cm, 63 ft.*lbf)85 N*m (867 kgf*cm, 63 ft.*lbf)

Standard Bolt LengthStandard Bolt Length

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

BBoollt  t  AA 11880  0  mmm  m  ((77..009  9  iinn..))

BBoollt  t  BB 11227  7  mmm  m  ((55..000  0  iinn..))

If any of the cylinder head set bolts does not meetIf any of the cylinder head set bolts does not meet
the specification, replace it.the specification, replace it.

e.e. Mark the front of each cylinder head set bolt withMark the front of each cylinder head set bolt with
paint.paint.

f.f. Further tighten the cylinder head set bolts by 90° in the sequence shown in the illustration above.Further tighten the cylinder head set bolts by 90° in the sequence shown in the illustration above.

g.g. Finally, tighten the cylinder head set bolts by an additional 90°.Finally, tighten the cylinder head set bolts by an additional 90°.

A344478A344478

11

22

3399 66 88

77 55 44 1010

A344479C01A344479C01

Bolt ABolt A

Bolt BBolt B
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h.h. Check that the painted marks are now facing rearward.Check that the painted marks are now facing rearward.

3. INSTALL VALVE LASH ADJUSTER ASSEMBLY3. INSTALL VALVE LASH ADJUSTER ASSEMBLY

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > REASSEMBLY > INSTALL VALVE LASHREASSEMBLY > INSTALL VALVE LASH

ADJUSTER ASSEMBLYADJUSTER ASSEMBLY

4. INSTALL NO. 1 VALVE ROCKER ARM SUB-ASSEMBLY4. INSTALL NO. 1 VALVE ROCKER ARM SUB-ASSEMBLY

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > REASSEMBLY > INSTALL NO. 1 VALVEREASSEMBLY > INSTALL NO. 1 VALVE

ROCKER ARM SUB-ASSEMBLYROCKER ARM SUB-ASSEMBLY

5. INSTALL TIMING CHAIN COVER ASSEMBLY5. INSTALL TIMING CHAIN COVER ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > INSTALLATIONINSTALLATION

6. INSTALL CAMSHAFT6. INSTALL CAMSHAFT

Click here ENGINE MECHANICAL (2GD-FTV) > CAMSHAFT > INSTALLATIONClick here ENGINE MECHANICAL (2GD-FTV) > CAMSHAFT > INSTALLATION
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2GD-FTV ENGINE MECHANICAL > FRONT CRANKSHAFT OIL2GD-FTV ENGINE MECHANICAL > FRONT CRANKSHAFT OIL
SEALSEAL

365 (3722, 269)365 (3722, 269)

21 (214, 15)21 (214, 15)

x 4x 4

*1*1
*2*2

● *3● *3
●●

A340288C01A340288C01

**11 CCRRAANNKKSSHHAAFFT  T  PPUULLLLEEYY **22 CCRRAANNKKSSHHAAFFT  T  PPUULLLLY  Y  CCOOVVEERR

**33 FFRROONNT  T  CCRRAANNKKSSHHAAFFT  T  OOIIL  L  SSEEAALL -- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt

MMP  P  ggrreeaassee -- --
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FRONT CRANKSHAFT OIL SEAL > REMOVALFRONT CRANKSHAFT OIL SEAL > REMOVAL

1. REMOVE RADIATOR ASSEMBLY1. REMOVE RADIATOR ASSEMBLY

Click here COOLING (2GD-FTV) > RADIATOR > REMOVALClick here COOLING (2GD-FTV) > RADIATOR > REMOVAL

2. REMOVE CRANKSHAFT PULLY COVER 2. REMOVE CRANKSHAFT PULLY COVER 

a.a. Remove the 4 bolts and crankshaft pulley coverRemove the 4 bolts and crankshaft pulley cover
from the crankshaft pulley.from the crankshaft pulley.

3. REMOVE CRANKSHAFT PULLEY3. REMOVE CRANKSHAFT PULLEY

a.a. Using SST, hold the crankshaft pulley and Using SST, hold the crankshaft pulley and loosenloosen
the pulley bolt.the pulley bolt.
SST SST 

09213-58014 (91551-80840)09213-58014 (91551-80840)

09330-0002109330-00021

HINT:HINT:

Make sure to leave the pulley bolt screwed intoMake sure to leave the pulley bolt screwed into
the crankshaft by 2 or 3 threads.the crankshaft by 2 or 3 threads.

b.b. Using SST, remove the pulley bolt and crankshaftUsing SST, remove the pulley bolt and crankshaft
pulley from the crankshaft.pulley from the crankshaft.
SST SST 

09950-50013 (09951-05010, 09952-05010,09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05021)09953-05020, 09954-05021)

A343925A343925

SSTSST

SSTSST

A343926N01A343926N01

SSTSST

A343927N01A343927N01
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4. REMOVE FRONT CRANKSHAFT OIL SEAL4. REMOVE FRONT CRANKSHAFT OIL SEAL

a.a. Using SST, remove the front Using SST, remove the front crankshaft oil sealcrankshaft oil seal
from the timing chain cover from the timing chain cover assembly.assembly.
SST SST 

09308-1001009308-10010

09950-40011 (09957-04010)09950-40011 (09957-04010)

09950-60010 (09951-00350)09950-60010 (09951-00350)

HINT:HINT:

After removal, check the crankshaft for damage.After removal, check the crankshaft for damage.
If damaged, smooth the surface with #400If damaged, smooth the surface with #400
sandpaper.sandpaper.

SSTSST

A343928N01A343928N01
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FRONT CRANKSHAFT OIL SEAL > FRONT CRANKSHAFT OIL SEAL > INSTALLATIOINSTALLATIONN

1. INSTALL FRONT CRANKSHAFT OIL SEAL1. INSTALL FRONT CRANKSHAFT OIL SEAL

a.a. Apply MP grease to the lip of a new front crankshaft oil seal.Apply MP grease to the lip of a new front crankshaft oil seal.

NOTICE:NOTICE:

•• Keep tKeep the lip fhe lip free of free of foreigoreign mattn matter.er.

•• Do not alloDo not allow MP greaw MP grease to contse to contact the dact the dust seaust seal.l.

b.b. Using SST and a hammer, tap in the frontUsing SST and a hammer, tap in the front
crankshaft oil seal.crankshaft oil seal.
SST SST 

09214-7601109214-76011

NOTICE:NOTICE:

•• The acThe acceptceptable deable depth fropth from the tom the top of p of 
the timing chain cover assembly is 0 tothe timing chain cover assembly is 0 to
1.0 mm (0 to 0.0394 in.)1.0 mm (0 to 0.0394 in.)

•• Keep tKeep the lip fhe lip free frree from foreom foreign matign matter.ter.

•• Do not taDo not tap the frp the front cront crankshaankshaft oil seft oil sealal

at an angle.at an angle.

•• Make suMake sure thare that the frt the front craont crankshankshaft oilft oil
seal is properly installed.seal is properly installed.

2. INSTALL CRANKSHAFT PULLEY2. INSTALL CRANKSHAFT PULLEY

a.a. Align the keyway of the crankshaft pulley with the key located on the crankshaft, and then slide theAlign the keyway of the crankshaft pulley with the key located on the crankshaft, and then slide the
crankshaft pulley into place to install it.crankshaft pulley into place to install it.

b.b. Using SST, install a new pulley Using SST, install a new pulley bolt.bolt.
SST SST 

09213-58014 (91551-80840)09213-58014 (91551-80840)

09330-0002109330-00021

Torque:Torque:

365 N*m (3722 kgf*cm, 269 ft.*lbf)365 N*m (3722 kgf*cm, 269 ft.*lbf)

*1*1

*2*2

*a*a

SSTSST

A343929C01A343929C01

**11 FFrroonnt t CCrarannkksshhaafft t OOiil l SSeeaall

**22 TTiimmiinng Cg Chhaaiin Cn Coovver er AAsssseemmbbllyy

*a*a 0 0 tto o 1.1.0 0 mmm m ((0 0 tto o 00..0033994 4 iinn..))

    

SSTSST

SSTSST

A343926N01A343926N01
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3. INSTALL CRANKSHAFT PULLY COVER 3. INSTALL CRANKSHAFT PULLY COVER 

a.a. Install the crankshaft pulley cover to the crankshaft pulley with the 4 bolts.Install the crankshaft pulley cover to the crankshaft pulley with the 4 bolts.

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

4. INSTALL RADIATOR ASSEMBLY4. INSTALL RADIATOR ASSEMBLY

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATIONClick here COOLING (2GD-FTV) > RADIATOR > INSTALLATION
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2GD-FTV ENGINE MECHANICAL > REAR CRANKSHAFT OIL SEAL2GD-FTV ENGINE MECHANICAL > REAR CRANKSHAFT OIL SEAL

178 (1815, 131)178 (1815, 131)

x 8x 8

x 8x 8

178 (1815, 131)178 (1815, 131)

*1*1

*2*2

*3*3

*4*4

● *5● *5

*6*6 *7*7

*3*3

*A*A

*B*B

19.1 (195, 14)19.1 (195, 14)

x 6x 6

10 (102, 7)10 (102, 7)

●●

●●

A340244C01A340244C01

**AA ffoor  r  MMaannuuaal  l  TTrraannssmmiissssiioonn **BB ffoor  r  AAuuttoommaattiic  c  TTrraannssmmiissssiioonn

**11 CCLLUUTTCCH  H  CCOOVVEER  R  AASSSSEEMMBBLLYY **22 CCLLUUTTCCH  H  DDIISSC  C  AASSSSEEMMBBLLYY

**33 FFLLYYWWHHEEEEL  L  SSUUBB--AASSSSEEMMBBLLYY **44 RREEAAR  R  EENND  D  PPLLAATTEE

**55 RREEAAR  R  EENNGGIINNE  E  OOIIL  L  SSEEAALL **66 PPUUMMP  P  IIMMPPEELLLLEER  R  DDRRIIVVE  E  PPLLAATTEE

**77 RREEAAR  R  DDRRIIVVE  E  PPLLAATTE  E  SSPPAACCEERR -- --
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NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt

MMP  P  ggrreeaassee -- --
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REAR CRANKSHAFT OIL SEAL > REMOVALREAR CRANKSHAFT OIL SEAL > REMOVAL

The necessary procedures (adjustment, calibration, initialization, or registration) that must be The necessary procedures (adjustment, calibration, initialization, or registration) that must be performedperformed
after parts are removed, after parts are removed, installed, or replaced during the installed, or replaced during the rear crankshaft oil seal removal/installation arerear crankshaft oil seal removal/installation are
shown below.shown below.

Necessary Procedure After Parts Necessary Procedure After Parts Removed/Installed/ReplaceRemoved/Installed/Replacedd

Replacement Part orReplacement Part or
ProcedureProcedure

Necessary ProceduresNecessary Procedures
Effects/Inoperative when notEffects/Inoperative when not

PerformedPerformed
LinkLink

w/ Stop and Start System:w/ Stop and Start System:
Battery terminal isBattery terminal is

disconnected/disconnected/reconnectedreconnected

Drive the vehicle until stopDrive the vehicle until stop
and start control is permittedand start control is permitted

(approximately 5 to 40(approximately 5 to 40minutes)minutes)

Stop and start systemStop and start system

STOP ANDSTOP AND
START > STOPSTART > STOP

AND STARTAND START

SYSTEM >SYSTEM >
PRECAUTIONPRECAUTION

Replacement of ECMReplacement of ECM

•• LeaLearnirning vang valuelues sas saveve
•• LeaLearnirning vang valuelues wris writete

Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

REGISTRATIONREGISTRATION

for RC60:for RC60:
Performing iMTPerforming iMT
installation informationinstallation information
resetreset

•• iMiMT sT sysystetemm
•• DTDTCs aCs are ore oututpuputt

MANUALMANUAL
TRANSMISSIONTRANSMISSION
 / TRANSAXLE / TRANSAXLE

(RC60 / RC61) >(RC60 / RC61) >
MANUALMANUAL

TRANSMISSIONTRANSMISSION
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

Code registrationCode registration
(Immobiliser system)(Immobiliser system)

Engine start functionEngine start function

See the ServiceSee the Service
Bulletin for theBulletin for the
registrationregistration
method.method.

Replacement of engineReplacement of engine
assemblyassembly

•• InjInjectector comor compenpensatsationion
code registrationcode registration

•• PilPilot quaot quantintity leaty learnirningng
Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

REGISTRATIONREGISTRATION

Clear Crank TimeClear Crank Time

Compensation DataCompensation Data

Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD

SYSTEM >SYSTEM >INITIALIZATIONINITIALIZATION

w/ Stop and Start System:w/ Stop and Start System:
Replacement of starterReplacement of starter
assemblyassembly

NOTICE:NOTICE:

When the starter assemblyWhen the starter assembly
is replaced, "ST NO. 1is replaced, "ST NO. 1
relay" and "ST NO. 2 relay"relay" and "ST NO. 2 relay"
must be also replaced.must be also replaced.

Clear the number of starterClear the number of starter
operationsoperations

Stop and start systemStop and start system

STOP ANDSTOP AND
START > STOPSTART > STOP

AND STARTAND START
SYSTEM >SYSTEM >

PRECAUTIONPRECAUTION

w/ Stop and Start System:w/ Stop and Start System:
Replacement of Replacement of 
flywheel sub-assemblyflywheel sub-assembly

Total number of engine startsTotal number of engine starts
resetreset
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for AC60E:for AC60E:
Replacement of Replacement of 
automatic transmissionautomatic transmission
assemblyassembly

Reset memoryReset memory
•• LarLarge ge shishift ft shoshockck
•• EnEngigine ovne overerrunrunss

AUTOMATICAUTOMATIC
TRANSMISSIONTRANSMISSION
 / TRANSAXLE / TRANSAXLE

(AC60E) >(AC60E) >
AUTOMATICAUTOMATIC

TRANSMISSIONTRANSMISSION
SYSTEM (forSYSTEM (for
2GD-FTV) >2GD-FTV) >

INITIALIZATIONINITIALIZATION

for AC60E:for AC60E:
Replacement of Replacement of 
automatic transmissionautomatic transmission
fluidfluid

ATF thermal degradationATF thermal degradation
estimate resetestimate reset

The value of the Data ListThe value of the Data List
item "ATF Thermalitem "ATF Thermal
Degradation Estimate" is notDegradation Estimate" is not
estimated correctlyestimated correctly

for AC60F:for AC60F:

Replacement of Replacement of 
automatic transmissionautomatic transmission
assemblyassembly

Reset memoryReset memory •• LarLarge ge shishift ft shoshockck
•• EnEngigine ovne overerrunrunss

AUTOMATICAUTOMATIC

TRANSMISSIONTRANSMISSION
 / TRANSAXLE / TRANSAXLE

(AC60F) >(AC60F) >
AUTOMATICAUTOMATIC

TRANSMISSIONTRANSMISSION
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

for AC60F:for AC60F:
Replacement of Replacement of 
automatic transmissionautomatic transmission
fluidfluid

ATF thermal degradationATF thermal degradation
estimate resetestimate reset

The value of the Data ListThe value of the Data List
item "ATF Thermalitem "ATF Thermal
Degradation Estimate" is notDegradation Estimate" is not
estimated correctlyestimated correctly

w/ Automatic Headlightw/ Automatic Headlight
Beam Level Control System:Beam Level Control System:

The vehicle heightThe vehicle height
changes due tochanges due to
replacement of replacement of 
suspension componentssuspension components
or after performingor after performing

such operations assuch operations asremoval andremoval and
reinstallationreinstallation

Headlight leveling ECUHeadlight leveling ECU
assembly initializationassembly initialization

Headlight leveling functionHeadlight leveling function

LIGHTING (EXT)LIGHTING (EXT)
> AUTOMATIC> AUTOMATIC
HEADLIGHTHEADLIGHT
BEAM LEVELBEAM LEVEL
CONTROLCONTROL
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

for 4WD:for 4WD:
Front wheel alignmentFront wheel alignment
adjustmentadjustment

•• CleCleariaring zng zero ero poipointnt
calibration datacalibration data

•• YaYaw raw rate ate andnd
acceleration sensoracceleration sensor
zero point calibrationzero point calibration

VSC malfunctioningVSC malfunctioning

BRAKEBRAKE
CONTROL /CONTROL /
DYNAMICDYNAMIC
CONTROLCONTROL

SYSTEMS >SYSTEMS >
VEHICLEVEHICLE

STABILITYSTABILITY
CONTROLCONTROL
SYSTEM >SYSTEM >

CALIBRATIONCALIBRATION

    

1. REMOVE MANUAL TRANSMISSION UNIT ASSEMBLY (for Manual1. REMOVE MANUAL TRANSMISSION UNIT ASSEMBLY (for Manual
Transmission)Transmission)

•• fofor Rr R15151:1:
Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > MANUAL TRANSMISSION ASSEMBLY >MANUAL TRANSMISSION ASSEMBLY >

REMOVALREMOVAL

•• fofor Rr RC6C60:0:
Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / RC61) > MANUAL TRANSMISSIONRC61) > MANUAL TRANSMISSION

ASSEMBLY > REMOVALASSEMBLY > REMOVAL
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2. REMOVE AUTOMATIC TRANSMISSION ASSEMBLY (for Automatic2. REMOVE AUTOMATIC TRANSMISSION ASSEMBLY (for Automatic
Transmission)Transmission)

•• fofor Ar AC6C60E0E::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSION

ASSEMBLY (for 1GD-FTV, 2GD-FTV) > REMOVALASSEMBLY (for 1GD-FTV, 2GD-FTV) > REMOVAL

•• fofor Ar AC6C60F0F::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSION

ASSEMBLY > REMOVALASSEMBLY > REMOVAL

3. REMOVE CLUTCH COVER 3. REMOVE CLUTCH COVER ASSEMBLY (for Manual Transmission)ASSEMBLY (for Manual Transmission)

•• fofor Rr R15151:1:

Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for R151) > REMOVAL > UNIT (for R151) > REMOVAL > REMOVE CLUTCH COVER ASSEMBLYREMOVE CLUTCH COVER ASSEMBLY

•• fofor Rr RC6C60:0:
Click here CLUTCH > CLUTCH UNIT (for RC60, RC61) > REMOVAL > REMOVE CLUTCH COVERClick here CLUTCH > CLUTCH UNIT (for RC60, RC61) > REMOVAL > REMOVE CLUTCH COVER

ASSEMBLYASSEMBLY

4. REMOVE CLUTCH DISC 4. REMOVE CLUTCH DISC ASSEMBLY (for Manual Transmission)ASSEMBLY (for Manual Transmission)

•• fofor Rr R15151:1:

Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for R151) > REMOVAL > UNIT (for R151) > REMOVAL > REMOVE CLUTCH DISC ASSEMBLYREMOVE CLUTCH DISC ASSEMBLY

•• fofor Rr RC6C60:0:
Click here CLUTCH > CLUTCH UNIT (for RC60, RC61) > REMOVAL > REMOVE CLUTCH DISCClick here CLUTCH > CLUTCH UNIT (for RC60, RC61) > REMOVAL > REMOVE CLUTCH DISC

ASSEMBLYASSEMBLY

5. REMOVE FLYWHEEL SUB-ASSEMBLY5. REMOVE FLYWHEEL SUB-ASSEMBLY

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > REMOVAL > REMOVE FLYWHEELREMOVAL > REMOVE FLYWHEEL

SUB-ASSEMBLYSUB-ASSEMBLY

6. REMOVE REAR END PLATE6. REMOVE REAR END PLATEClick here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > REMOVAL > REMOVE REAR ENDREMOVAL > REMOVE REAR END

PLATEPLATE

7. REMOVE REAR ENGINE OIL SEAL7. REMOVE REAR ENGINE OIL SEAL
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a.a. Using a knife, cut off the lip of the rear engine oilUsing a knife, cut off the lip of the rear engine oil
seal.seal.

b.b. Using a cloth and screwdriver, pry out the rearUsing a cloth and screwdriver, pry out the rear
engine oil seal from the rear engine oil sealengine oil seal from the rear engine oil seal
retainer.retainer.

NOTICE:NOTICE:

Be careful not to damage the crankshaft and rearBe careful not to damage the crankshaft and rear
engine oil seal retainer.engine oil seal retainer.

HINT:HINT:

•• After After remoremoval, cheval, check the cck the cranksrankshaft fohaft forr
damage. If damaged, smooth thedamage. If damaged, smooth the
surface with #400 sandpaper.surface with #400 sandpaper.

•• Tape tTape the scrhe screwdriewdriver tip bver tip before efore use.use.

*a*a

*b*b*c*c

A340242C01A340242C01

**aa PPrrootteeccttiivve Te Taappee

**bb CCllootthh

**cc CCuutt
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REAR CRANKSHAFT OIL SEAL > REAR CRANKSHAFT OIL SEAL > INSTALLATIONINSTALLATION

1. INSTALL REAR ENGINE OIL SEAL1. INSTALL REAR ENGINE OIL SEAL

a.a. Apply MP grease to the lip of a new rear engine oil seal.Apply MP grease to the lip of a new rear engine oil seal.

NOTICE:NOTICE:

•• Keep tKeep the lip fhe lip free of free of foreigoreign mattn matter.er.

•• Do not alloDo not allow MP greaw MP grease to contse to contact the dact the dust seaust seal.l.

b.b. Using SST and a hammer, tap in the rear engineUsing SST and a hammer, tap in the rear engine
oil seal to the rear engine oil seal retainer edge.oil seal to the rear engine oil seal retainer edge.
SST SST 

09351-40010 (09351-04010, 09351-04020)09351-40010 (09351-04010, 09351-04020)

NOTICE:NOTICE:

•• The acThe acceptceptable deable depth fropth from the tom the top of p of 
the rear engine oil seal retainer is 0 the rear engine oil seal retainer is 0 toto
1.0 mm (0 to 0.0394 in.)1.0 mm (0 to 0.0394 in.)

•• Keep tKeep the lip fhe lip free frree from foreom foreign matign matter.ter.

•• Do not taDo not tap the rep the rear engar engine oil sine oil seal at aeal at ann

angle.angle.

•• Make suMake sure thare that the ret the rear engar engine oil sine oil sealeal
is properly installed.is properly installed.

2. INSTALL REAR END PLATE2. INSTALL REAR END PLATE

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > INSTALLATION > INSTALL REAR ENDINSTALLATION > INSTALL REAR END
PLATEPLATE

3. INSTALL FLYWHEEL SUB-ASSEMBLY3. INSTALL FLYWHEEL SUB-ASSEMBLY

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > INSTALLATION > INSTALL FLYWHEELINSTALLATION > INSTALL FLYWHEEL

SUB-ASSEMBLYSUB-ASSEMBLY

4. INSTALL CLUTCH DISC ASSEMBLY (for Manual T4. INSTALL CLUTCH DISC ASSEMBLY (for Manual Transmission)ransmission)

•• fofor Rr R15151:1:
Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for R151) > INSTALLATION > UNIT (for R151) > INSTALLATION > INSTALL CLUTCH DISCINSTALL CLUTCH DISC

ASSEMBLYASSEMBLY

*1*1

*2*2

*a*a

SSTSST

A340243C01A340243C01

**11 RReeaar r OOiil l SSeeaal l RReettaaiinneerr

**22 RReeaar r EEnnggiinne e OOiil  l  SSeeaall

*a*a 0 0 tto o 1.1.0 0 mmm m ((0 0 tto o 00..0033994 4 iinn..))
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•• fofor Rr RC6C60:0:
Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for RC60, RC61) > INSTALLATION > UNIT (for RC60, RC61) > INSTALLATION > INSTALL CLUTCH DISCINSTALL CLUTCH DISC

ASSEMBLYASSEMBLY

5. INSTALL CLUTCH COVER ASSEMBLY (for 5. INSTALL CLUTCH COVER ASSEMBLY (for Manual Transmission)Manual Transmission)

•• fofor Rr R15151:1:
Click here CLUTCH > CLUTCH UNIT (for R151) > INSTALLATION > INSTALL CLUTCH COVERClick here CLUTCH > CLUTCH UNIT (for R151) > INSTALLATION > INSTALL CLUTCH COVER

ASSEMBLYASSEMBLY

•• fofor Rr RC6C60:0:
Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for RC60, RC61) > INSTALLATION > UNIT (for RC60, RC61) > INSTALLATION > INSTALL CLUTCH COVERINSTALL CLUTCH COVER

ASSEMBLYASSEMBLY

6. INSPECT AND ADJUST CLUTCH COVER ASSEMBLY (for Manual6. INSPECT AND ADJUST CLUTCH COVER ASSEMBLY (for Manual
Transmission)Transmission)

•• fofor Rr R15151:1:
Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for R151) > INSTALLATION > UNIT (for R151) > INSTALLATION > INSPECT AND ADJUST CLUTCHINSPECT AND ADJUST CLUTCH

COVER ASSEMBLYCOVER ASSEMBLY

•• fofor Rr RC6C60:0:Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for RC60, RC61) > INSTALLATION > UNIT (for RC60, RC61) > INSTALLATION > INSPECT AND ADJUSTINSPECT AND ADJUST

CLUTCH COVER ASSEMBLYCLUTCH COVER ASSEMBLY

7. INSTALL AUTOMATIC TRANSMISSION ASSEMBLY (for 7. INSTALL AUTOMATIC TRANSMISSION ASSEMBLY (for AutomaticAutomatic
Transmission)Transmission)

•• fofor Ar AC6C60E0E::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSION

ASSEMBLY (for 1GD-FTV, 2GD-FTV) > INSTALLATIONASSEMBLY (for 1GD-FTV, 2GD-FTV) > INSTALLATION

•• fofor Ar AC6C60F0F::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSION

ASSEMBLY > INSTALLATIONASSEMBLY > INSTALLATION

8. INSTALL MANUAL TRANSMISSION UNIT ASSEMBLY (for Manual8. INSTALL MANUAL TRANSMISSION UNIT ASSEMBLY (for Manual
Transmission)Transmission)

•• fofor Rr R15151:1:
Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > MANUAL TRANSMISSION ASSEMBLY >MANUAL TRANSMISSION ASSEMBLY >

INSTALLATIONINSTALLATION

•• fofor Rr RC6C60:0:
Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / RC61) > MANUAL TRANSMISSIONRC61) > MANUAL TRANSMISSION

ASSEMBLY > INSTALLATIONASSEMBLY > INSTALLATION
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2GD-FTV ENGINE MECHANICAL > ENGINE ASSEMBLY2GD-FTV ENGINE MECHANICAL > ENGINE ASSEMBLY

28 (286, 21)28 (286, 21)

21 (214, 15)21 (214, 15) x 2x 2

x 4x 4

28 (286, 21)28 (286, 21)

23 (235, 17)23 (235, 17)

22 (224, 16)22 (224, 16)

5.0 (51, 44 in.*lbf)5.0 (51, 44 in.*lbf)

4.5 (46, 40 in.*lbf)4.5 (46, 40 in.*lbf)x 2x 2
x 3x 3

x 4x 4

x 4x 4
13 (133, 10)13 (133, 10)

*1*1

*2*2

*3*3
*4*4

*5*5

*6*6

*7*7

*8*8

*9*9

*10*10

*11*11

*12*12

*13*13

*14*14

*B*B*A*A

*15*15

*16*16

11.5 (117, 8)11.5 (117, 8)

A340274C01A340274C01

**AA ffoor  r  AAuuttoommaattiic  c  TTrraannssmmiissssiioonn **BB ffoor  r  44WWD  D  aannd  d  PPrree--RRuunnnneerr

**11 HHOOOOD  D  SSUUBB--AASSSSEEMMBBLLYY **22 NNOO.  .  1  1  EENNGGIINNE  E  CCOOVVEER  R  SSUUBB--AASSSSEEMMBBLLYY

*3*3
NO. 1 ENGINE UNDER COVERNO. 1 ENGINE UNDER COVER
ASSEMBLYASSEMBLY

**44 NNOO. . 2 2 EENNGGIINNE E UUNNDDEER R CCOOVVEERR

**55 RRAADDIIAATTOOR  R  AASSSSEEMMBBLLYY **66 RRAADDIIAATTOOR  R  RREESSEERRVVE  E  TTAANNK  K  AASSSSEEMMBBLLYY

**77 VVAANNE  E  PPUUMMP  P  OOIIL  L  RREESSEERRVVOOIIR  R  AASSSSEEMMBBLLYY **88 WWAASSHHEER  R  HHOOSSEE

**99 FFAAN  N  SSHHRROOUUDD **1100 NNOO.  .  1  1  RRAADDIIAATTOOR  R  HHOOSSEE

**1111 NNOO.  .  2  2  RRAADDIIAATTOOR  R  HHOOSSEE **1122 NNOO.  .  1  1  OOIIL  L  CCOOOOLLEER  R  IINNLLEET  T  TTUUBBEE

**1133 NNOO.  .  1  1  OOIIL  L  CCOOOOLLEER  R  OOUUTTLLEET  T  TTUUBBEE **1144 FFAAN N  WWIITTH  H  FFLLUUIID  D  CCOOUUPPLLIINNG G  AASSSSEEMMBBLLYY

**1155 FFAAN  N  PPUULLLLEEYY **1166 FFAAN  N  AANND  D  GGEENNEERRAATTOOR  R  V  V  BBEELLTT

NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)):  :  SSppeecciiffiieed  d  ttoorrqquuee -- --
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5.5 (56, 49 in.*lbf)5.5 (56, 49 in.*lbf)

x 2x 2

8.0 (82, 71 in.*lbf)8.0 (82, 71 in.*lbf)

*1*1

*2*2

*3*3

A340275C01A340275C01

**11 EENNGGIINNE  E  WWIIRREE **22 EECCMM
*3*3

GLOVE COMPARTMENT DOORGLOVE COMPARTMENT DOOR
ASSEMBLYASSEMBLY

-- --

NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)):  :  SSppeecciiffiieed  d  ttoorrqquuee -- --
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4.0 (41, 35 in.*lbf)4.0 (41, 35 in.*lbf)

*1*1

*2*2

*3*3

*5*5

*6*6

*7*7

*4*4

*8*8

*9*9

*10*106.5 (66, 58 in.*lbf)6.5 (66, 58 in.*lbf)

6.5 (66, 58 in.*lbf)6.5 (66, 58 in.*lbf)

6.5 (66, 58 in.*lbf)6.5 (66, 58 in.*lbf)

6.5 (66, 58 in.*lbf)6.5 (66, 58 in.*lbf)

6.5 (66, 58 in.*lbf)6.5 (66, 58 in.*lbf)

A340276C01A340276C01

**11 AAIIR  R  CCLLEEAANNEER  R  CCAAP  P  AANND  D  HHOOSSEE **22
AIR CLEANER FILTER ELEMENT SUB-AIR CLEANER FILTER ELEMENT SUB-
ASSEMBLYASSEMBLY

**33 FFUUEEL  L  FFIILLTTEER  R  AASSSSEEMMBBLLYY **44 IINNTTEERRCCOOOOLLEER  R  AAIIR  R  TTUUBBEE

**55 NNOO.  .  1  1  AAIIR  R  HHOOSSEE **66 NNOO.  .  1  1  FFUUEEL  L  HHOOSSEE
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**77 NNOO.  .  2  2  FFUUEEL  L  HHOOSSEE **88 NNOO.  .  4  4  AAIIR  R  HHOOSSEE

**99 OOIIL  L  RREETTUURRN  N  HHOOSSEE **1100 EENNGGIINNE  E  WWIIRREE

NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)):  :  SSppeecciiffiieed  d  ttoorrqquuee -- --

x 2x 2

14 (143, 10)14 (143, 10)
12.5 (127, 9)12.5 (127, 9)

5.4 (55, 48 in.*lbf)5.4 (55, 48 in.*lbf)

5.4 (55, 48 in.*lbf)5.4 (55, 48 in.*lbf)

5.4 (55, 48 in.*lbf)5.4 (55, 48 in.*lbf)

*1*1

*2*2

*3*3

*4*4

*5*5

*6*6

*7*7

*8*8

*9*9

*7*7
5.4 (55, 48 in.*lbf)5.4 (55, 48 in.*lbf)

7.1 (72, 63 in.*lbf)7.1 (72, 63 in.*lbf)

A340277C01A340277C01

**11 BBAATTTTEERRYY **22 BBAATTTTEERRY  Y  CCLLAAMMP  P  SSUUBB--AASSSSEEMMBBLLYY

**33 BBAATTTTEERRY  Y  TTRRAAYY **44 WWAATTEER  R  HHOOSSE  E  SSUUBB--AASSSSEEMMBBLLYY

**55 NNOO.  .  1  1  RREELLAAY  Y  BBLLOOCCK  K  UUPPPPEERR **66 NNOO.  .  1  1  RREELLAAY  Y  BBLLOOCCK  K  SSIIDDEE
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**77 NNOO.  .  2  2  EENNGGIINNE  E  WWIIRREE **88 WWIIRRE  E  TTO  O  WWIIRREE

**99 EENNGGIINNE  E  RROOOOM  M  MMAAIIN  N  WWIIRREE -- --

NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)):  :  SSppeecciiffiieed  d  ttoorrqquuee -- --

x 2x 2

x 2x 2

x 2x 2

24.5 (250, 18)24.5 (250, 18)

24.5 (250, 18)24.5 (250, 18)

5.4 (55, 48 in.*lbf)5.4 (55, 48 in.*lbf)

21 (214, 15)21 (214, 15)

21 (214, 15)21 (214, 15)

9.8 (100, 87 in.*lbf)9.8 (100, 87 in.*lbf)

43 (438, 32)43 (438, 32)

43 (438, 32)43 (438, 32)

*1*1

*2*2

*3*3

*4*4

10 (102, 7)10 (102, 7)

x 2x 2*5*5

A340278C01A340278C01

**11 CCOOOOLLEER  R  CCOOMMPPRREESSSSOOR  R  AASSSSEEMMBBLLYY **22 GGEENNEERRAATTOOR  R  AASSSSEEMMBBLLYY

**33 VVAANNE  E  PPUUMMP  P  AASSSSEEMMBBLLYY **44 SSUUCCTTIIOON  N  HHOOSSE  E  SSUUBB--AASSSSEEMMBBLLYY

**55 SSTTUUD  D  BBOOLLTT -- --
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NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)):  :  SSppeecciiffiieed  d  ttoorrqquuee -- --

*1*1● *2● *2
● *2● *2

x 2x 2

x 2x 2

43 (438, 32)43 (438, 32)

x 2x 2

x 2x 2

*3*3

43 (438, 32)43 (438, 32)

●●

A352179C01A352179C01

**11 FFRROONNT  T  EEXXHHAAUUSST  T  PPIIPPE  E  AASSSSEEMMBBLLYY **22 GGAASSKKEETT

**33 CCOOMMPPRREESSSSIIOON  N  SSPPRRIINNGG -- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt
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x 4x 4 x 4x 4

x 4x 4

x 4x 4
x 4x 4

x 4x 4

x 4x 4

x 2x 2

88.2 (899, 65)88.2 (899, 65)

88.2 (899, 65)88.2 (899, 65)

88.2 (899, 65)88.2 (899, 65)

36.2 (369, 27)36.2 (369, 27)

88.2 (899, 65)88.2 (899, 65)

18 (184, 13)18 (184, 13)

*1*1

*2*2

*2*2

x 4x 4 x 4x 4

x 4x 4

*3*3

36.2 (369, 27)36.2 (369, 27)

*B*B

*C*C

x 2x 2

88.2 (899, 65)88.2 (899, 65)

x 4x 4

*2*2
x 4x 4

88.2 (899, 65)88.2 (899, 65)

x 4x 4 x 4x 4

x 4x 4

36.2 (369, 27)36.2 (369, 27)

*A*A

x 2x 2

A346663C01A346663C01

**AA ffoor  r  22WWDD **BB ffoor  r  PPrree--RRuunnnneerr

**CC ffoor  r  44WWDD -- --

**11 FFRROONNT  T  PPRROOPPEELLLLEER  R  SSHHAAFFT  T  AASSSSEEMMBBLLYY **22
PROPELLER WITH CENTER BEARINGPROPELLER WITH CENTER BEARING
SHAFT ASSEMBLYSHAFT ASSEMBLY

**33 TTRRAANNSSFFEER  R  CCAASSE  E  PPRROOTTEECCTTOOR  R  LLOOWWEERR -- --

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque
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DDo  o  nnoot  t  aapppplly  y  lluubbrriiccaannttss -- --

*1*1

*2*2

*3*3

*4*4

*5*5

x 6x 6

x 4x 4

*A*A

x 4x 4
x 2x 2

*B*B

*C*C

*6*6

A346664C01A346664C01

**AA ffoor  r  MMaannuuaal  l  TTrraannssmmiissssiioonn **BB ww/  /  CCoonnssoolle  e  BBoox  x  LLiidd

**CC ffoor  r  RR115511 -- --

**11 UUPPPPEER  R  CCOONNSSOOLLE  E  PPAANNEEL  L  AASSSSEEMMBBLLYY **22 SSHHIIFFT  T  LLEEVVEER  R  KKNNOOB B  SSUUBB--AASSSSEEMMBBLLYY

**33 SSHHIIFFT  T  LLEEVVEER  R  BBOOOOT  T  AASSSSEEMMBBLLYY **44 FFLLOOOOR  R  SSHHIIFFT  T  LLEEVVEER  R  AASSSSEEMMBBLLYY

**55 CCOONNSSOOLLE  E  BBOOX  X  AASSSSEEMMBBLLYY **66 FFLLOOOOR  R  SSHHIIFFT  T  SSHHIIFFT  T  LLEEVVEER  R  PPLLAATTE  E  SSEEAATT
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*1*1

x 6x 6

x 4x 4

*2*2

*4*4

*3*3

*5*5

*6*6

x 2x 2

*A*A

*B*B

A346679C01A346679C01

**AA ffoor  r  MMaannuuaal  l  TTrraannssmmiissssiioonn **BB ww//o  o  CCoonnssoolle  e  BBoox  x  LLiidd

**11 FFRROONNT  T  CCOONNSSOOLLE  E  BBOOX  X  CCOOVVEERR **22 FFRROONNT  T  CCOONNSSOOLLE  E  BBOOXX

**33 RREEAAR R  CCOONNSSOOLLE E  BBOOX X SSUUBB--AASSSSEEMMBBLLYY **44 SSHHIIFFT  T  LLEEVVEER R  KKNNOOB B SSUUBB--AASSSSEEMMBBLLYY

**55 SSHHIIFFT  T  LLEEVVEER  R  BBOOOOT  T  AASSSSEEMMBBLLYY **66 FFLLOOOOR  R  SSHHIIFFT  T  LLEEVVEER  R  AASSSSEEMMBBLLYY
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35 (357, 26)35 (357, 26)

x 2x 2

x 2x 2

130 (1326, 96)130 (1326, 96) x 2x 2

*A*A

*1*1

*2*2

*B*B

A349445C01A349445C01

**AA ffoor  r  MMaannuuaal  l  TTrraannssmmiissssiioonn **BB ffoor  r  44WWDD

**11 SSTTEEEERRIINNG  G  SSLLIIDDIINNG  G  YYOOKKEE **22 PPOOWWEER  R  SSTTEEEERRIINNG  G  LLIINNK  K  AASSSSEEMMBBLLYY

NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)  )  :  :  SSppeecciiffiieed  d  ttoorrqquuee -- --
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x 2x 2

x 3x 3

*1*1

● *7● *7

*2*2

*3*3

*4*4

*5*5

*6*6

*8*8

*9*9

*10*10

93.5 (953, 69)93.5 (953, 69)

107.9 (1100, 80)107.9 (1100, 80)

x 2x 2

30 (306, 22)30 (306, 22)

*11*11

*12*12

*12*12

*13*13

*13*13

105 (1071, 77)105 (1071, 77)

186.2 (1899, 137)186.2 (1899, 137)

105 (1071, 77)105 (1071, 77)

160 (1632, 118)160 (1632, 118)

x 4x 4
x 4x 4

x 4x 4

88.2 (899, 65)88.2 (899, 65)

13 (133, 10)13 (133, 10)

*14*14

● *7● *7

*A*A

*B*B

C323467C02C323467C02

**AA ffoor  r  MMaannuuaal  l  TTrraannssmmiissssiioonn **BB ffoor  r  44WWDD

*1*1
DIFFERENTIAL OIL TEMPERATUREDIFFERENTIAL OIL TEMPERATURE
SENSORSENSOR

*2*2
FRONT DIFFERENTIAL CARRIERFRONT DIFFERENTIAL CARRIER
ASSEMBLYASSEMBLY

**33 FFRROONNT  T  DDRRIIVVE  E  SSHHAAFFT  T  AASSSSEEMMBBLLY  Y  LLHH **44 FFRROONNT  T  DDRRIIVVE  E  SSHHAAFFT  T  AASSSSEEMMBBLLY  Y  RRHH
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**55 FFRROONNT T PPRROOPPEELLLLEER R SSHHAAFFT T AASSSSEEMMBBLLYY **66 FFRROONNT T DDIIFFFFEERREENNTTIIAAL L BBRREEAATTHHEER R HHOOSSEE

**77 FFRROONNT T DDRRIIVVE E SSHHAAFFT T HHOOLLE E SSNNAAP P RRIINNGG **88 FFRROONNT T NNOO. .  1 1 DDIIFFFFEERREENNTTIIAAL L SSUUPPPPOORRTT

**99 FFRROONNT T NNOO. . 2 2 DDIIFFFFEERREENNTTIIAAL L SSUUPPPPOORRTT **1100 FFRROONNT T NNOO. . 3 3 DDIIFFFFEERREENNTTIIAAL L SSUUPPPPOORRTT

**1111 DDIIFFFFEERREENNTTIIAAL  L  MMOOUUNNT  T  NNUUTT **1122 UUPPPPEER  R  DDIIFFFFEERREENNTTIIAAL  L  MMOOUUNNT  T  SSTTOOPPPPEERR

**1133 LLOOWWEER DR DIIFFFFEERREENNTTIIAAL ML MOOUUNNT T SSTTOOPPPPEERR **1144
DIFFERENTIAL BREATHER TUBEDIFFERENTIAL BREATHER TUBE
BRACKETBRACKET

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf) : Specified torqueN*m (kgf*cm, ft.*lbf) : Specified torque

●● NNoonn--rreeuussaabblle  e  ppaarrtt DDiiffffeerreennttiiaal  l  ooiill

DDo  o  nnoot  t  aapppplly  y  lluubbrriiccaannttss -- --
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*A*A

x 4x 4

x 4x 4

x 2x 2

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 5x 5

71.5 (729, 53)71.5 (729, 53)

71.5 (729, 53)71.5 (729, 53)

71.5 (729, 53)71.5 (729, 53)

68 (693, 50)68 (693, 50)

68 (693, 50)68 (693, 50)

11.7 (119, 9)11.7 (119, 9)

47 (479, 35)47 (479, 35)

18.5 (189, 14)18.5 (189, 14)

57 (581, 42)57 (581, 42)

*1*1

*2*2

*3*3

*4*4

*5*5

*6*6

*7*7

A346667C01A346667C01

**AA ffoor  r  RR115511 -- --

*1*1
MANUAL TRANSMISSION UNITMANUAL TRANSMISSION UNIT
ASSEMBLYASSEMBLY

**22 SSTTIIFFFFEENNEER R PPLLAATTE E RRHH

**33 SSTTIIFFFFEENNEER  R  PPLLAATTE  E  LLHH **44 SSTTAARRTTEER  R  AASSSSEEMMBBLLYY

**55 CCLLUUTTCCH H RREELLEEAASSE E CCYYLLIINNDDEER R AASSSSEEMMBBLLYY **66 RREEAAR R EENNGGIINNE E MMOOUUNNTTIINNG G IINNSSUULLAATTOORR

*7*7
NO. 3 FRAME CROSSMEMBER SUB-NO. 3 FRAME CROSSMEMBER SUB-
ASSEMBLYASSEMBLY

-- --

NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)):  :  SSppeecciiffiieed  d  ttoorrqquuee -- --
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*A*A

x 4x 4

x 4x 4

x 5x 5

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 2x 2

71.5 (729, 53)71.5 (729, 53)

71.5 (729, 53)71.5 (729, 53)

71.5 (729, 53)71.5 (729, 53)

18.5 (189, 14)18.5 (189, 14)

11.7 (119, 9)11.7 (119, 9)

68 (693, 50)68 (693, 50)

68 (693, 50)68 (693, 50)

57 (581, 42)57 (581, 42)

47 (479, 35)47 (479, 35)

*1*1

*2*2

*3*3

*4*4

*5*5

*6*6

*7*7

A346665C01A346665C01

**AA ffoor  r  RRCC6600 -- --

*1*1
MANUAL TRANSMISSION UNITMANUAL TRANSMISSION UNIT
ASSEMBLYASSEMBLY

**22 SSTTIIFFFFEENNEER R PPLLAATTE E RRHH

**33 SSTTIIFFFFEENNEER  R  PPLLAATTE  E  LLHH **44 SSTTAARRTTEER  R  AASSSSEEMMBBLLYY

**55 CCLLUUTTCCH H RREELLEEAASSE E CCYYLLIINNDDEER R AASSSSEEMMBBLLYY **66 RREEAAR R EENNGGIINNE E MMOOUUNNTTIINNG G IINNSSUULLAATTOORR

*7*7
NO. 3 FRAME CROSSMEMBER SUB-NO. 3 FRAME CROSSMEMBER SUB-
ASSEMBLYASSEMBLY

-- --

NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)):  :  SSppeecciiffiieed  d  ttoorrqquuee -- --
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*A*A

x 4x 4

x 4x 4

x 5x 5

x 2x 2

x 4x 4

x 4x 4

x 4x 4

x 4x 4

47 (479, 35)47 (479, 35)

57 (581, 42)57 (581, 42)
18.5 (189, 14)18.5 (189, 14)

11.7 (119, 9)11.7 (119, 9)

71.5 (729, 53)71.5 (729, 53)

71.5 (729, 53)71.5 (729, 53)

71.5 (729, 53)71.5 (729, 53)

68 (693, 50)68 (693, 50)

68 (693, 50)68 (693, 50)

*1*1

*2*2

*3*3

*4*4

*5*5

*6*6

*7*7

A346666C01A346666C01

**AA ffoor  r  RRCC6600FF -- --

*1*1
MANUAL TRANSMISSION UNITMANUAL TRANSMISSION UNIT
ASSEMBLYASSEMBLY

**22 SSTTIIFFFFEENNEER R PPLLAATTE E RRHH

**33 SSTTIIFFFFEENNEER  R  PPLLAATTE  E  LLHH **44 SSTTAARRTTEER  R  AASSSSEEMMBBLLYY

**55 CCLLUUTTCCH H RREELLEEAASSE E CCYYLLIINNDDEER R AASSSSEEMMBBLLYY **66 RREEAAR R EENNGGIINNE E MMOOUUNNTTIINNG G IINNSSUULLAATTOORR

*7*7
NO. 3 FRAME CROSSMEMBER SUB-NO. 3 FRAME CROSSMEMBER SUB-
ASSEMBLYASSEMBLY

-- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee DDo no noot at apppplly ly luubbrriiccaanntts ts to to thhe te thhrreeaaddss
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x 4x 4

x 4x 4

x 5x 5

x 4x 4

x 4x 4

x 4x 4

x 4x 4

48 (489, 35)48 (489, 35)

71 (724, 52)71 (724, 52)

71 (724, 52)71 (724, 52)

71 (724, 52)71 (724, 52)

68 (693, 50)68 (693, 50)

68 (693, 50)68 (693, 50)

47 (479, 35)47 (479, 35)

18.5 (189, 14)18.5 (189, 14)

34.3 (350, 25)34.3 (350, 25)

57 (581, 42)57 (581, 42)

34.3 (350, 25)34.3 (350, 25)

5.5 (56, 49 in.*lbf)5.5 (56, 49 in.*lbf)

5.5 (56, 49 in.*lbf)5.5 (56, 49 in.*lbf)

5.5 (56, 49 in.*lbf)5.5 (56, 49 in.*lbf)

*A*A

*9*9

*1*1

*3*3

*4*4

*5*5

*6*6 *7*7

*8*8

*10*10

*11*11

*12*12

*2*2

x 2x 2

14 (143, 10)14 (143, 10)

*a*a

A346669C01A346669C01

**AA ffoor  r  AACC6600EE -- --

**11 AAUUTTOOMMAATTIIC C TTRRAANNSSMMIISSSSIIOON N AASSSSEEMMBBLLYY **22
DRIVE PLATE AND TORQUE CONVERTERDRIVE PLATE AND TORQUE CONVERTER
CLUTCH SETTING BOLTCLUTCH SETTING BOLT

**33 OOUUTTLLEET  T  OOIIL  L  CCOOOOLLEER  R  TTUUBBEE **44 IINNLLEET  T  OOIIL  L  CCOOOOLLEER  R  TTUUBBEE

**55 SSTTIIFFFFEENNEER  R  PPLLAATTE  E  RRHH **66 NNOO.  .  4  4  CCYYLLIINNDDEER  R  BBLLOOCCK  K  IINNSSUULLAATTOORR

**77 NNOO.  .  2  2  EENND  D  PPLLAATTEE **88 SSTTIIFFFFEENNEER  R  PPLLAATTE  E  LLHH

**99 SSTTAARRTTEER  R  AASSSSEEMMBBLLYY **1100
TRANSMISSION CONTROL CABLETRANSMISSION CONTROL CABLE
BRACKETBRACKET

**1111 RREEAAR R  EENNGGIINNE E  MMOOUUNNTTIINNG G IINNSSUULLAATTOORR **1122
NO. 3 FRAME CROSSMEMBER SUB-NO. 3 FRAME CROSSMEMBER SUB-
ASSEMBLYASSEMBLY

*a*a
BLACK: x 1BLACK: x 1
SILVER: x 5SILVER: x 5

-- --

NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)):  :  SSppeecciiffiieed  d  ttoorrqquuee -- --
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*A*A

5.5 (56, 49 in.*lbf)5.5 (56, 49 in.*lbf)

5.5 (56, 49 in.*lbf)5.5 (56, 49 in.*lbf)

5.5 (56, 49 in.*lbf)5.5 (56, 49 in.*lbf)
34.3 (350, 25)34.3 (350, 25)

34.3 (350, 25)34.3 (350, 25)

71 (724, 52)71 (724, 52)

x 5x 5

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 4x 4

68 (693, 50)68 (693, 50)

47 (479, 35)47 (479, 35)

57 (581, 42)57 (581, 42)

18.5 (189, 14)18.5 (189, 14)

71 (724, 52)71 (724, 52)

71 (724, 52)71 (724, 52)

68 (693, 50)68 (693, 50)

48 (489, 35)48 (489, 35)

*1*1

*2*2

*3*3

*4*4

*5*5

*6*6 *7*7

*8*8

*9*9

*10*10

*11*11

*12*12

14 (143, 10)14 (143, 10)

x 2x 2

*a*a

A346670C01A346670C01

**AA ffoor  r  AACC6600FF -- --

**11 AAUUTTOOMMAATTIIC C TTRRAANNSSMMIISSSSIIOON N AASSSSEEMMBBLLYY **22
DRIVE PLATE AND TORQUE CONVERTERDRIVE PLATE AND TORQUE CONVERTER
CLUTCH SETTING BOLTCLUTCH SETTING BOLT

**33 OOUUTTLLEET  T  OOIIL  L  CCOOOOLLEER  R  TTUUBBEE **44 IINNLLEET  T  OOIIL  L  CCOOOOLLEER  R  TTUUBBEE

**55 SSTTIIFFFFEENNEER  R  PPLLAATTE  E  RRHH **66 NNOO.  .  4  4  CCYYLLIINNDDEER  R  BBLLOOCCK  K  IINNSSUULLAATTOORR

**77 NNOO.  .  2  2  EENND  D  PPLLAATTEE **88 SSTTIIFFFFEENNEER  R  PPLLAATTE  E  LLHH

**99 SSTTAARRTTEER  R  AASSSSEEMMBBLLYY **1100
TRANSMISSION CONTROL CABLETRANSMISSION CONTROL CABLE
BRACKETBRACKET

**1111 RREEAAR R  EENNGGIINNE E  MMOOUUNNTTIINNG G IINNSSUULLAATTOORR **1122
NO. 3 FRAME CROSSMEMBER SUB-NO. 3 FRAME CROSSMEMBER SUB-
ASSEMBLYASSEMBLY

*a*a
BLACK: x 1BLACK: x 1
SILVER: x 5SILVER: x 5

-- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee DDo no noot at apppplly ly luubbrriiccaanntts ts to to thhe te thhrreeaaddss
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178 (1815, 131)178 (1815, 131)

178 (1815, 131)178 (1815, 131)

x 8x 8

x 8x 8

10 (102, 7)10 (102, 7)

19.1 (195, 14)19.1 (195, 14)

x 6x 6

*1*1

*2*2

*3*3

*4*4

*5*5
*6*6

*3*3

●●

●●

*A*A

*B*B

A346702C01A346702C01

**AA ffoor  r  AAuuttoommaattiic  c  TTrraannssmmiissssiioonn **BB ffoor  r  MMaannuuaal  l  TTrraannssmmiissssiioonn

**11 CCLLUUTTCCH  H  CCOOVVEER  R  AASSSSEEMMBBLLYY **22 CCLLUUTTCCH  H  DDIISSC  C  AASSSSEEMMBBLLYY

**33 FFLLYYWWHHEEEEL  L  SSUUBB--AASSSSEEMMBBLLYY **44 RREEAAR  R  EENND  D  PPLLAATTEE

**55 PPUUMMP  P  IIMMPPEELLLLEER  R  DDRRIIVVE  E  PPLLAATTEE **66 RREEAAR  R  DDRRIIVVE  E  PPLLAATTE  E  SSPPAACCEERR

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt

7979



- 79 -- 79 -

    

*3*3

*4*4

*2*2

*1*1

13 (133, 10)13 (133, 10)

x 2x 2

x 2x 2
42 (428, 31)42 (428, 31)

42 (428, 31)42 (428, 31)

29 (296, 21)29 (296, 21)

26 (265, 19)26 (265, 19)

64 (653, 47)64 (653, 47)

64 (653, 47)64 (653, 47)

*1*1

*5*5

x 2x 2

x 2x 2

x 2x 2

A340279C01A340279C01

**11 FFRROONNT T  EENNGGIINNE E  MMOOUUNNTTIINNG G IINNSSUULLAATTOORR **22
FRONT ENGINE MOUNTING INSULATORFRONT ENGINE MOUNTING INSULATOR
RHRH

**33 NNOO.  .  1  1  EENNGGIINNE  E  HHAANNGGEER  R  UUPPPPEERR **44 NNOO.  .  2  2  EENNGGIINNE  E  HHAANNGGEERR

**55 UUNNIIOON  N  TTO  O  CCOONNNNEECCTTOOR  R  TTUUBBE  E  HHOOSSEE -- --

NN**m  m  ((kkggff**ccmm,  ,  fftt..**llbbff)):  :  SSppeecciiffiieed  d  ttoorrqquuee -- --
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ENGINE ASSEMBLY > REMOVALENGINE ASSEMBLY > REMOVAL

The necessary procedures (adjustment, calibration, initialization, or registration) that must be The necessary procedures (adjustment, calibration, initialization, or registration) that must be performedperformed
after parts are removed, installed, or replaced during the engine assembly removal/installation are shownafter parts are removed, installed, or replaced during the engine assembly removal/installation are shown
below.below.

Necessary Procedure After Parts Necessary Procedure After Parts Removed/Installed/ReplaceRemoved/Installed/Replacedd

Replacement Part orReplacement Part or
ProcedureProcedure

Necessary ProceduresNecessary Procedures
Effects/Inoperative when notEffects/Inoperative when not

PerformedPerformed
LinkLink

w/ Stop and Start System:w/ Stop and Start System:
Battery terminal isBattery terminal is

disconnected/disconnected/
reconnectedreconnected

Drive the vehicle until stopDrive the vehicle until stop
and start control is permittedand start control is permitted

(approximately 5 to 40(approximately 5 to 40
minutes)minutes)

Stop and start systemStop and start system

STOP ANDSTOP AND
START > STOPSTART > STOP

AND STARTAND START

SYSTEM >SYSTEM >

PRECAUTIONPRECAUTION

Replacement of ECMReplacement of ECM

•• LeaLearnirning vang valuelues sas saveve
•• LeaLearnirning vang valuelues wris writete

Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

REGISTRATIONREGISTRATION

for RC60:for RC60:
Performing iMTPerforming iMT
installation informationinstallation information
resetreset

•• iMiMT sT sysystetemm
•• DTDTCs aCs are ore oututpuputt

MANUALMANUAL
TRANSMISSIONTRANSMISSION
 / TRANSAXLE / TRANSAXLE

(RC60 / RC61) >(RC60 / RC61) >
MANUALMANUAL

TRANSMISSIONTRANSMISSION
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

Code registrationCode registration
(Immobiliser system)(Immobiliser system)

Engine start functionEngine start function

See the ServiceSee the Service
Bulletin for theBulletin for the
registrationregistration
method.method.

Replacement of engineReplacement of engine
assemblyassembly

•• InjInjectector comor compenpensatsationion
code registrationcode registration

•• PilPilot quaot quantintity leaty learnirningng
Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

REGISTRATIONREGISTRATION

Clear Crank TimeClear Crank Time

Compensation DataCompensation Data
Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD

SYSTEM >SYSTEM >
INITIALIZATIONINITIALIZATION

Replacement of crankshaftReplacement of crankshaft
position sensor plateposition sensor plate

Clear Crank TimeClear Crank Time
Compensation DataCompensation Data

Crank time compensationCrank time compensation
data compensation amount isdata compensation amount is
same as before replacement,same as before replacement,
affecting crank timeaffecting crank time
compensation datacompensation data

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

Replacement of injectorReplacement of injector
assemblyassembly

•• InjInjectector comor compenpensatsationion
code registrationcode registration

•• PilPilot quaot quantintity leaty learnirningng
Engine startingEngine starting

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

REGISTRATIONREGISTRATION

8181
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•• RepReplaclacemeement of dnt of diesieselel
throttle body assemblythrottle body assembly

•• RepReplaclacemeement of elent of electrctricic
EGR control valveEGR control valve
assemblyassembly

•• ReReplplacacememenent of t of 
turbocharger sub-turbocharger sub-
assemblyassembly

•• ReReplplacacememenent of t of 
turbocharger sub-turbocharger sub-
assembly orassembly or
turbocharger variableturbocharger variable
nozzle motornozzle motor

PPeerrffoorrm  m  iinniittiiaalliizzaattiioonn --

ENGINEENGINE
CONTROL (2GD-CONTROL (2GD-

FTV) > ECDFTV) > ECD
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION

w/ Stop and Start System:w/ Stop and Start System:
Replacement of starterReplacement of starter
assemblyassembly

NOTICE:NOTICE:

When the starter assemblyWhen the starter assembly
is replaced, "ST NO. 1is replaced, "ST NO. 1
relay" and "ST NO. 2 relay"relay" and "ST NO. 2 relay"
must be also replaced.must be also replaced.

Clear the number of starterClear the number of starter
operationsoperations

Stop and start systemStop and start system

STOP ANDSTOP AND
START > STOPSTART > STOP

AND STARTAND START
SYSTEM >SYSTEM >

PRECAUTIONPRECAUTION

w/ Stop and Start System:w/ Stop and Start System:
Replacement of Replacement of 
flywheel sub-assemblyflywheel sub-assembly

Total number of engine startsTotal number of engine starts
resetreset

for AC60E:for AC60E:Replacement of Replacement of 
automatic transmissionautomatic transmission
assemblyassembly

Reset memoryReset memory
•• LarLarge ge shishift ft shoshockck
•• EnEngigine ovne overerrunrunss

AUTOMATICAUTOMATICTRANSMISSIONTRANSMISSION
 / TRANSAXLE / TRANSAXLE

(AC60E) >(AC60E) >
AUTOMATICAUTOMATIC

TRANSMISSIONTRANSMISSION
SYSTEM (forSYSTEM (for
2GD-FTV) >2GD-FTV) >

INITIALIZATIONINITIALIZATION

for AC60E:for AC60E:
Replacement of Replacement of 
automatic transmissionautomatic transmission
fluidfluid

ATF thermal degradationATF thermal degradation
estimate resetestimate reset

The value of the Data ListThe value of the Data List
item "ATF Thermalitem "ATF Thermal
Degradation Estimate" is notDegradation Estimate" is not
estimated correctlyestimated correctly

for AC60F:for AC60F:
Replacement of Replacement of 
automatic transmissionautomatic transmission
assemblyassembly

Reset memoryReset memory
•• LarLarge ge shishift ft shoshockck
•• EnEngigine ovne overerrunrunss

AUTOMATICAUTOMATIC
TRANSMISSIONTRANSMISSION
 / TRANSAXLE / TRANSAXLE

(AC60F) >(AC60F) >
AUTOMATICAUTOMATIC

TRANSMISSIONTRANSMISSION

SYSTEM >SYSTEM >
INITIALIZATIONINITIALIZATION

for AC60F:for AC60F:

Replacement of Replacement of 
automatic transmissionautomatic transmission
fluidfluid

ATF thermal degradationATF thermal degradation
estimate resetestimate reset

The value of the Data ListThe value of the Data List

item "ATF Thermalitem "ATF Thermal
Degradation Estimate" is notDegradation Estimate" is not
estimated correctlyestimated correctly

w/ Automatic Headlightw/ Automatic Headlight
Beam Level Control System:Beam Level Control System:

The vehicle heightThe vehicle height
changes due tochanges due to
replacement of replacement of 
suspension componentssuspension components
or after performingor after performing
such operations assuch operations as
removal andremoval and
reinstallationreinstallation

Headlight leveling ECUHeadlight leveling ECU
assembly initializationassembly initialization

Headlight leveling functionHeadlight leveling function

LIGHTING (EXT)LIGHTING (EXT)
> AUTOMATIC> AUTOMATIC
HEADLIGHTHEADLIGHT
BEAM LEVELBEAM LEVEL
CONTROLCONTROL
SYSTEM >SYSTEM >

INITIALIZATIONINITIALIZATION
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for 4WD:for 4WD:
Front wheel alignmentFront wheel alignment
adjustmentadjustment

•• CleCleariaring zng zero ero poipointnt
calibration datacalibration data

•• YaYaw raw rate ate andnd
acceleration sensoracceleration sensor
zero point calibrationzero point calibration

VSC malfunctioningVSC malfunctioning

BRAKEBRAKE
CONTROL /CONTROL /
DYNAMICDYNAMIC
CONTROLCONTROL

SYSTEMS >SYSTEMS >
VEHICLEVEHICLE

STABILITYSTABILITY
CONTROLCONTROL
SYSTEM >SYSTEM >

CALIBRATIONCALIBRATION

CAUTION:CAUTION:

To prevent burns, do not touch the engine, exhaustTo prevent burns, do not touch the engine, exhaust
manifold or other high temperature components whilemanifold or other high temperature components while
the engine is hot.the engine is hot.

1. PRECAUTION1. PRECAUTION

NOTICE:NOTICE:

After turning the ignition switch off, waiting time may be required before disconnecting the cable fromAfter turning the ignition switch off, waiting time may be required before disconnecting the cable from
the battery terminal. Therefore, make sure to read the disconnecting the cable from the batterythe battery terminal. Therefore, make sure to read the disconnecting the cable from the battery
terminal notice before proceeding with work.terminal notice before proceeding with work.

Click here INTRODUCTION > REPAIR INSTRUCTION > PRECAUTIONClick here INTRODUCTION > REPAIR INSTRUCTION > PRECAUTION

2. DISCONNECT CABLE FROM NEGATIVE BATTERY TERMINAL2. DISCONNECT CABLE FROM NEGATIVE BATTERY TERMINAL

NOTICE:NOTICE:

When disconnecting the cable, some systems need to be initialized after the cable is reconnected.When disconnecting the cable, some systems need to be initialized after the cable is reconnected.

Click here INTRODUCTION > REPAIR INSTRUCTION > INITIALIZATIONClick here INTRODUCTION > REPAIR INSTRUCTION > INITIALIZATION

3. REMOVE NO. 1 ENGINE UNDER COVER ASSEMBLY (for 4WD and Pre-3. REMOVE NO. 1 ENGINE UNDER COVER ASSEMBLY (for 4WD and Pre-
Runner)Runner)

4. REMOVE NO. 2 ENGINE UNDER COVER (for 4WD and Pre-Runner)4. REMOVE NO. 2 ENGINE UNDER COVER (for 4WD and Pre-Runner)

5. DRAIN ENGINE OIL5. DRAIN ENGINE OIL

Click here LUBRICATION (2GD-FTV) > OIL AND OIL Click here LUBRICATION (2GD-FTV) > OIL AND OIL FILTER > REPLACEMENT > DRAIN ENGINE OILFILTER > REPLACEMENT > DRAIN ENGINE OIL

6. DRAIN ENGINE COOLANT6. DRAIN ENGINE COOLANT

Click here COOLING (2GD-FTV) > COOLANT > REPLACEMENT > Click here COOLING (2GD-FTV) > COOLANT > REPLACEMENT > DRAIN ENGINE COOLANTDRAIN ENGINE COOLANT

A343692A343692
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7. DRAIN MANUAL TRANSMISSION OIL (for 7. DRAIN MANUAL TRANSMISSION OIL (for Manual Transmission)Manual Transmission)

•• fofor Rr R15151:1:
Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > MANUAL TRANSMISSION OIL >MANUAL TRANSMISSION OIL >

REPLACEMENT > DRAIN MANUAL TRANSMISSION OILREPLACEMENT > DRAIN MANUAL TRANSMISSION OIL

•• fofor Rr RC6C60:0:
Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / RC61) > MANUAL TRANSMISSION OIL >RC61) > MANUAL TRANSMISSION OIL >

REPLACEMENT > DRAIN MANUAL TRANSMISSION OILREPLACEMENT > DRAIN MANUAL TRANSMISSION OIL

8. DRAIN AUTOMATIC TRANSMISSION FLUID (for Automatic8. DRAIN AUTOMATIC TRANSMISSION FLUID (for Automatic
Transmission)Transmission)

•• fofor Ar AC6C60:0:
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > TRANSMISSION WIRE > Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > TRANSMISSION WIRE > REMOVALREMOVAL

> DRAIN AUTOMATIC TRANSMISSION FLUID> DRAIN AUTOMATIC TRANSMISSION FLUID

•• fofor Ar AC6C60F0F::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > TRANSMISSION WIRE > Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > TRANSMISSION WIRE > REMOVALREMOVAL

> DRAIN AUTOMATIC TRANSMISSION FLUID> DRAIN AUTOMATIC TRANSMISSION FLUID

9. REMOVE HOOD SUB-ASSEMBLY9. REMOVE HOOD SUB-ASSEMBLY

a.a. Disconnect the washer nozzle hose from Disconnect the washer nozzle hose from the hood sub-assembly.the hood sub-assembly.

b.b. Remove the 4 bolts and hood sub-assembly from the 2 hood hinge assemblies.Remove the 4 bolts and hood sub-assembly from the 2 hood hinge assemblies.

10. REMOVE RADIATOR ASSEMBLY10. REMOVE RADIATOR ASSEMBLY

Click here COOLING (2GD-FTV) > RADIATOR > REMOVALClick here COOLING (2GD-FTV) > RADIATOR > REMOVAL

11. REMOVE NO. 1 ENGINE COVER SUB-ASSEMBLY11. REMOVE NO. 1 ENGINE COVER SUB-ASSEMBLY

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > REMOVAL > REMOVE NO. 1REMOVAL > REMOVE NO. 1

ENGINE COVER SUB-ASSEMBLYENGINE COVER SUB-ASSEMBLY

12. DISCONNECT ENGINE WIRE12. DISCONNECT ENGINE WIRE

a.a. Remove the ECM.Remove the ECM.

Click here ENGINE CONTROL (2GD-FTV) > ECM > Click here ENGINE CONTROL (2GD-FTV) > ECM > REMOVALREMOVAL
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b.b. Detach the 2 clamps and disconnect the 3Detach the 2 clamps and disconnect the 3
connectors from the instrument panel wire.connectors from the instrument panel wire.

c.c. Disconnect the connector from the engine roomDisconnect the connector from the engine room
main wire.main wire.

d.d. Detach the clamp and disconnect the 4 Detach the clamp and disconnect the 4 connectorsconnectors
from the glow plug controller.from the glow plug controller.

A340245A340245

A340246A340246

A340247A340247
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e.e. Detach the clamp and disconnect the engine wireDetach the clamp and disconnect the engine wire
from the bracket.from the bracket.

f.f. Detach the grommet and pull out the engine wireDetach the grommet and pull out the engine wire
from the cabin.from the cabin.

13. REMOVE AIR CLEANER CAP AND HOSE13. REMOVE AIR CLEANER CAP AND HOSE

a.a. Detach the 2 clamps and disconnect the Detach the 2 clamps and disconnect the connectorconnector
from the mass air flow meter.from the mass air flow meter.

A340249A340249

A340250A340250

A340251A340251
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b.b. Loosen the hose clamp.Loosen the hose clamp.

c.c. Detach the 4 clips and remove the air cleaner capDetach the 4 clips and remove the air cleaner cap
and hose.and hose.

14. REMOVE AIR CLEANER FILTER ELEMENT SUB-ASSEMBLY14. REMOVE AIR CLEANER FILTER ELEMENT SUB-ASSEMBLY

15. REMOVE NO. 1 AIR HOSE15. REMOVE NO. 1 AIR HOSE

a.a. Slide the 2 clamps and remove the No. 1 air hoseSlide the 2 clamps and remove the No. 1 air hose
from the compressor outlet elbow and air tube.from the compressor outlet elbow and air tube.

16. REMOVE NO. 4 AIR HOSE16. REMOVE NO. 4 AIR HOSE

a.a. Slide the clamp and disconnect the oil return hoseSlide the clamp and disconnect the oil return hose
from the engine oil level dipstick guide assembly.from the engine oil level dipstick guide assembly.

A340252A340252

A340253A340253

A340255A340255
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b.b. Slide the 2 clamps and remove the No. 4 air hoseSlide the 2 clamps and remove the No. 4 air hose
from the No. 2 air tube and intercooler air tube.from the No. 2 air tube and intercooler air tube.

17. REMOVE INTERCOOLER AIR TUBE17. REMOVE INTERCOOLER AIR TUBE

a.a. Disconnect the connector from the intake Disconnect the connector from the intake airair
temperature sensor.temperature sensor.

b.b. Slide the clamp and remove intercooler air tubeSlide the clamp and remove intercooler air tube
from the diesel throttle body assembly.from the diesel throttle body assembly.

18. REMOVE FUEL FILTER ASSEMBLY18. REMOVE FUEL FILTER ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL FILTER > Click here FUEL (2GD-FTV) > FUEL FILTER > REPLACEMENT > REMOVE FUEL FILTER ELEMENT ASSEMBLYREPLACEMENT > REMOVE FUEL FILTER ELEMENT ASSEMBLY

A340256A340256

A340254A340254

A346660A346660
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19. REMOVE NO. 1 FUEL HOSE19. REMOVE NO. 1 FUEL HOSE

a.a. Detach the clamp from the No. 1 fuel hose.Detach the clamp from the No. 1 fuel hose.

b.b. Slide the clamp and disconnect the No. 1 fuel hoseSlide the clamp and disconnect the No. 1 fuel hose
from the No. 2 fuel pipe.from the No. 2 fuel pipe.

20. REMOVE NO. 2 FUEL HOSE20. REMOVE NO. 2 FUEL HOSE

a.a. Detach the clamp from the No. 2 fuel hose.Detach the clamp from the No. 2 fuel hose.

b.b. Slide the clamp and disconnect the No. 2 fuel hoseSlide the clamp and disconnect the No. 2 fuel hose

from the No. 3 nozzle leakage pipe assembly.from the No. 3 nozzle leakage pipe assembly.

21. DISCONNECT WIRE HARNESS21. DISCONNECT WIRE HARNESS

a.a. Detach the 3 clips and remove the No. 1 relayDetach the 3 clips and remove the No. 1 relay
block cover upper from the engine room relayblock cover upper from the engine room relay
block.block.

A340258A340258

A340257A340257

A340259A340259
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b.b. Detach the 2 clips and remove the No. 1 relayDetach the 2 clips and remove the No. 1 relay
block cover side from the engine room relay blockblock cover side from the engine room relay block
sub-assembly.sub-assembly.

c.c. Remove the nut and disconnect the wire to wireRemove the nut and disconnect the wire to wire
from the engine room relay block sub-assembly.from the engine room relay block sub-assembly.

d.d. Disconnect the 2 connectors from the engine roomDisconnect the 2 connectors from the engine room
relay block sub-assembly.relay block sub-assembly.

A340260A340260

A340261A340261

A340262A340262
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e.e. Detach the clamp and remove the 2 bolts andDetach the clamp and remove the 2 bolts and
disconnect the No. 2 engine wire.disconnect the No. 2 engine wire.

f.f. Remove the nut and disconnect the engine roomRemove the nut and disconnect the engine room
main wire from the battery positive cable.main wire from the battery positive cable.

22. REMOVE BATTERY CLAMP SUB-ASSEMBLY22. REMOVE BATTERY CLAMP SUB-ASSEMBLY

a.a. Loosen the 2 nuts and remove the battery clamp sub-assembly from the battery.Loosen the 2 nuts and remove the battery clamp sub-assembly from the battery.

23. REMOVE BATTERY23. REMOVE BATTERY

24. REMOVE BATTERY TRAY24. REMOVE BATTERY TRAY

25. DISCONNECT WATER HOSE SUB-ASSEMBLY25. DISCONNECT WATER HOSE SUB-ASSEMBLY

A340263A340263

A340264A340264
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a.a. Slide the 2 clamps and disconnect the water hoseSlide the 2 clamps and disconnect the water hose
sub-assembly from the air conditioning unitsub-assembly from the air conditioning unit
assembly.assembly.

26. DISCONNECT VANE PUMP ASSEMBLY26. DISCONNECT VANE PUMP ASSEMBLY

a.a. Disconnect the connector from the power steeringDisconnect the connector from the power steering
oil pressure switch.oil pressure switch.

b.b. Remove the 2 bolt and disconnect the vane pumpRemove the 2 bolt and disconnect the vane pump
assembly from the generator bracket.assembly from the generator bracket.

27. DISCONNECT UNION TO CONNECTOR TUBE HOSE27. DISCONNECT UNION TO CONNECTOR TUBE HOSE

A346659A346659

A340265A340265

A340266A340266
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a.a. Slide the clamp and disconnect the union toSlide the clamp and disconnect the union to
connector tube hose from the No. 1 hose to hoseconnector tube hose from the No. 1 hose to hose
tube.tube.

28. REMOVE GENERATOR ASSEMBLY28. REMOVE GENERATOR ASSEMBLY

Click here BATTERY / CHARGING (2GD-FTV) > GENERATOR (for 80A Click here BATTERY / CHARGING (2GD-FTV) > GENERATOR (for 80A Type) > REMOVALType) > REMOVAL

29. DISCONNECT COOLER COMPRESSOR ASSEMBLY29. DISCONNECT COOLER COMPRESSOR ASSEMBLY

a.a. Remove the 2 bolts and disconnect the suctionRemove the 2 bolts and disconnect the suction
hose sub-assembly from the water inlet and timinghose sub-assembly from the water inlet and timing

chain cover.chain cover.

b.b. Disconnect the connector from the coolerDisconnect the connector from the coolercompressor assembly.compressor assembly.

c.c. Remove the 2 bolt and 2 nuts.Remove the 2 bolt and 2 nuts.

A340270A340270

A340267A340267

A340268A340268
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d.d. Using an E8 "TORX" socket wrench, remove the 2Using an E8 "TORX" socket wrench, remove the 2
stud bolts and disconnect the cooler compressorstud bolts and disconnect the cooler compressor
assembly from the compressor mounting bracket.assembly from the compressor mounting bracket.

30. REMOVE FRONT EXHAUST PIPE ASSEMBLY30. REMOVE FRONT EXHAUST PIPE ASSEMBLY

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST PIPE > Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST PIPE > REMOVALREMOVAL

31. REMOVE FRONT PROPELLER SHAFT ASSEMBLY (for 4WD)31. REMOVE FRONT PROPELLER SHAFT ASSEMBLY (for 4WD)

Click here DRIVE SHAFT / PROPELLER SHAFT > Click here DRIVE SHAFT / PROPELLER SHAFT > FRONT PROPELLER SHAFT ASSEMBLY > REMOVALFRONT PROPELLER SHAFT ASSEMBLY > REMOVAL

32. REMOVE PROPELLER WITH CENTER BEARING SHAFT ASSEMBLY32. REMOVE PROPELLER WITH CENTER BEARING SHAFT ASSEMBLY
Click here DRIVE SHAFT / PROPELLER SHAFT > Click here DRIVE SHAFT / PROPELLER SHAFT > PROPELLER SHAFT ASSEMBLY > REMOVALPROPELLER SHAFT ASSEMBLY > REMOVAL

33. REMOVE MANUAL TRANSMISSION UNIT ASSEMBLY (for Manual33. REMOVE MANUAL TRANSMISSION UNIT ASSEMBLY (for Manual
Transmission)Transmission)

•• fofor Rr R15151:1:
Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > MANUAL TRANSMISSION ASSEMBLY >MANUAL TRANSMISSION ASSEMBLY >

REMOVALREMOVAL

•• fofor Rr RC6C60:0:
Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / RC61) > MANUAL TRANSMISSIONRC61) > MANUAL TRANSMISSION

ASSEMBLY > REMOVALASSEMBLY > REMOVAL

34. REMOVE DRIVE PLATE AND TORQUE CONVERTER CLUTCH SETTING34. REMOVE DRIVE PLATE AND TORQUE CONVERTER CLUTCH SETTING
BOLT (for Automatic Transmission)BOLT (for Automatic Transmission)

•• AACC6600EE::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSION
ASSEMBLY (for 1GD-FTV, 2GD-FTV) > REMOVAL > REMOVE DRIVE PLATE AND ASSEMBLY (for 1GD-FTV, 2GD-FTV) > REMOVAL > REMOVE DRIVE PLATE AND TORQUE CONVERTERTORQUE CONVERTER

CLUTCH SETTING BOLTCLUTCH SETTING BOLT

•• AACC6600FF::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSION
ASSEMBLY > REMOVAL > REMOVE DRIVE ASSEMBLY > REMOVAL > REMOVE DRIVE PLATE AND TORQUE CONVERTER CLUTCH SETTING BOLTPLATE AND TORQUE CONVERTER CLUTCH SETTING BOLT

A352182A352182
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35. REMOVE AUTOMATIC TRANSMISSION ASSEMBLY (for Automatic35. REMOVE AUTOMATIC TRANSMISSION ASSEMBLY (for Automatic
Transmission)Transmission)

•• fofor Ar AC6C60E0E::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSION

ASSEMBLY (for 1GD-FTV, 2GD-FTV) > REMOVALASSEMBLY (for 1GD-FTV, 2GD-FTV) > REMOVAL

•• fofor Ar AC6C60F0F::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSION

ASSEMBLY > REMOVALASSEMBLY > REMOVAL

36. REMOVE CLUTCH COVER 36. REMOVE CLUTCH COVER ASSEMBLY (for Manual Transmission)ASSEMBLY (for Manual Transmission)

•• fofor Rr R15151:1:

Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for R151) > REMOVAL > UNIT (for R151) > REMOVAL > REMOVE CLUTCH COVER ASSEMBLYREMOVE CLUTCH COVER ASSEMBLY

•• fofor Rr RC6C60:0:
Click here CLUTCH > CLUTCH UNIT (for RC60, RC61) > REMOVAL > REMOVE CLUTCH COVERClick here CLUTCH > CLUTCH UNIT (for RC60, RC61) > REMOVAL > REMOVE CLUTCH COVER

ASSEMBLYASSEMBLY

37. REMOVE CLUTCH DISC 37. REMOVE CLUTCH DISC ASSEMBLY (for Manual Transmission)ASSEMBLY (for Manual Transmission)

•• fofor Rr R15151:1:

Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for R151) > REMOVAL > UNIT (for R151) > REMOVAL > REMOVE CLUTCH DISC ASSEMBLYREMOVE CLUTCH DISC ASSEMBLY

•• fofor Rr RC6C60:0:
Click here CLUTCH > CLUTCH UNIT (for RC60, RC61) > REMOVAL > REMOVE CLUTCH DISCClick here CLUTCH > CLUTCH UNIT (for RC60, RC61) > REMOVAL > REMOVE CLUTCH DISC

ASSEMBLYASSEMBLY

38. REMOVE FLYWHEEL SUB-ASSEMBLY38. REMOVE FLYWHEEL SUB-ASSEMBLY

a.a. Using SST, hold the crankshaft pulley.Using SST, hold the crankshaft pulley.
SST SST 

09213-58014 (91551-80840)09213-58014 (91551-80840)

09330-0002109330-00021

SSTSST
SSTSST

A349457N01A349457N01
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b.b. for Manual Transmission:for Manual Transmission:
Remove the 8 bolts and flywheel sub-assembly fromRemove the 8 bolts and flywheel sub-assembly from
the crankshaft.the crankshaft.

c.c. for Automatic Transmission:for Automatic Transmission:
Remove the 8 bolts, rear drive plate spacer, pumpRemove the 8 bolts, rear drive plate spacer, pump
impeller drive plate and flywheel sub-assembly fromimpeller drive plate and flywheel sub-assembly from
the crankshaft.the crankshaft.

39. REMOVE REAR END PLATE39. REMOVE REAR END PLATE

a.a. Remove the bolt and rear end plate from theRemove the bolt and rear end plate from the
cylinder block sub-assembly.cylinder block sub-assembly.

40. INSTALL ENGINE HANGER 40. INSTALL ENGINE HANGER 

A344483A344483

A344484A344484

A340241A340241
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a.a. Install the No. 1 engine hanger upper and No. 2Install the No. 1 engine hanger upper and No. 2
engine hanger with the 3 bolts as shown in theengine hanger with the 3 bolts as shown in the
illustration.illustration.

Torque:Torque:

for No. 1 engine hanger upperfor No. 1 engine hanger upper

29 N*m (296 kgf*cm, 21 ft.*lbf)29 N*m (296 kgf*cm, 21 ft.*lbf)

for No. 2 engine hangerfor No. 2 engine hanger

26 N*m (265 kgf*cm, 19 ft.*lbf)26 N*m (265 kgf*cm, 19 ft.*lbf)

HINT:HINT:

No. 1 Engine Hanger UpperNo. 1 Engine Hanger Upper
12284-11010 or12284-11010 or
12284-1102012284-11020

No. 2 Engine HangerNo. 2 Engine Hanger
12282-11080 or12282-11080 or
12282-1109012282-11090

BoltBolt
90119-T0073 or90119-T0073 or

91552-81025 and 90119-91552-81025 and 90119-
T0219 or, 91672-80835T0219 or, 91672-80835

41. REMOVE ENGINE ASSEMBLY41. REMOVE ENGINE ASSEMBLY

a.a. Attach an engine sling device and hang the engine assembly with a chain block.Attach an engine sling device and hang the engine assembly with a chain block.

b.b. Remove the 4 bolts and 4 nuts from the body.Remove the 4 bolts and 4 nuts from the body.

c.c. Remove the engine assembly by operating theRemove the engine assembly by operating the
engine sling device and chain block.engine sling device and chain block.

NOTICE:NOTICE:

•• Make suMake sure thare that the ent the engine asgine assemblsembly isy is
clear of all wiring and hoses.clear of all wiring and hoses.

•• While lWhile loweriowering the eng the engine angine assemssemblybly
from the vehicle, do not allow it tofrom the vehicle, do not allow it to
contact the vehicle.contact the vehicle.

*1*1
*2*2

A343930C01A343930C01

**11 NNoo. 1 . 1 EEnnggiinne He Haannggeer Ur Uppppeerr

**22 NNoo. . 2 2 EEnnggiinne e HHaannggeerr

A340269A340269
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42. INSTALL ENGINE ASSEMBLY TO ENGINE STAND42. INSTALL ENGINE ASSEMBLY TO ENGINE STAND

NOTICE:NOTICE:

•• Pay attention Pay attention to the angle to the angle of the sling deof the sling device as the vice as the engine assembly engine assembly or engine hangeor engine hangersrs
may be damaged or deformed if the angle is may be damaged or deformed if the angle is incorrect.incorrect.

•• With the excWith the exception of installing eption of installing the engine assethe engine assembly to an mbly to an engine stand or engine stand or removing theremoving the
engine assembly from an engine stand, do not engine assembly from an engine stand, do not perform any work on the engineperform any work on the engine
assembly while it is suspended, as doing assembly while it is suspended, as doing so is dangerous.so is dangerous.

a.a. Install the engine assembly to engine stand with the bolts.Install the engine assembly to engine stand with the bolts.

b.b. Remove the 3 bolts, No. 1 engine hanger upper and No. 2 engine hanger.Remove the 3 bolts, No. 1 engine hanger upper and No. 2 engine hanger.

43. REMOVE ENGINE WIRE43. REMOVE ENGINE WIRE

a.a. Remove the engine wire from the engine assembly.Remove the engine wire from the engine assembly.

44. REMOVE FRONT ENGINE MOUNTING INSULATOR RH44. REMOVE FRONT ENGINE MOUNTING INSULATOR RH

a.a. Remove the bolt and front engine mountingRemove the bolt and front engine mounting
insulator RH from the front engine mountinginsulator RH from the front engine mounting
insulator.insulator.

45. REMOVE FRONT ENGINE MOUNTING INSULATOR 45. REMOVE FRONT ENGINE MOUNTING INSULATOR 

A340271A340271
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a.a. Remove the 2 nuts and 2 front engine mountingRemove the 2 nuts and 2 front engine mounting
insulators from the 2 front engine mountinginsulators from the 2 front engine mounting
brackets.brackets.

A340272A340272
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ENGINE ASSEMBLY > INSTALLATIONENGINE ASSEMBLY > INSTALLATION

1. INSTALL FRONT ENGINE MOUNTING INSULATOR 1. INSTALL FRONT ENGINE MOUNTING INSULATOR 

a.a. Install the 2 front engine mounting insulators to the 2 front engine mounting brackets with the 2Install the 2 front engine mounting insulators to the 2 front engine mounting brackets with the 2
bolts.bolts.

Torque:Torque:

64 N*m (653 kgf*cm, 47 ft.*lbf)64 N*m (653 kgf*cm, 47 ft.*lbf)

2. INSTALL FRONT ENGINE MOUNTING INSULATOR RH2. INSTALL FRONT ENGINE MOUNTING INSULATOR RH

a.a. Install the front engine mounting insulator RH to the front engine mounting insulator sub-assemblyInstall the front engine mounting insulator RH to the front engine mounting insulator sub-assembly
with the bolt.with the bolt.

Torque:Torque:

13 N*m (133 kgf*cm, 10 ft.*lbf)13 N*m (133 kgf*cm, 10 ft.*lbf)

3. INSTALL ENGINE WIRE3. INSTALL ENGINE WIRE

a.a. Install the engine wire to the engine assembly.Install the engine wire to the engine assembly.

4. INSTALL ENGINE HANGER 4. INSTALL ENGINE HANGER 

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE ASSEMBLY > REMOVAL > INSTALL ENGINEREMOVAL > INSTALL ENGINE

HANGERHANGER

5. REMOVE ENGINE ASSEMBLY TO E5. REMOVE ENGINE ASSEMBLY TO ENGINE STANDNGINE STAND

NOTICE:NOTICE:

•• Pay attention Pay attention to the angle to the angle of the sling deof the sling device as the vice as the engine assembly engine assembly or engine hangeor engine hangersrs
may be damaged or deformed if the angle is may be damaged or deformed if the angle is incorrect.incorrect.

•• With the excWith the exception of installing eption of installing the engine assethe engine assembly to an mbly to an engine stand or engine stand or removing theremoving the
engine assembly from an engine stand, do not engine assembly from an engine stand, do not perform any work on the engineperform any work on the engine
assembly while it is suspended, as doing assembly while it is suspended, as doing so is dangerous.so is dangerous.

a.a. Attach the engine sling device and hang the engine assembly with the chain block.Attach the engine sling device and hang the engine assembly with the chain block.

b.b. Remove the engine assembly from the engine stand.Remove the engine assembly from the engine stand.

6. INSTALL ENGINE ASSEMBLY6. INSTALL ENGINE ASSEMBLY

a.a. Slowly lower the engine assembly into the engine compartment.Slowly lower the engine assembly into the engine compartment.

b.b. Install the engine assembly to the body with the 4 bolt and 4 nuts.Install the engine assembly to the body with the 4 bolt and 4 nuts.

Torque:Torque:

42 N*m (428 kgf*cm, 31 ft.*lbf)42 N*m (428 kgf*cm, 31 ft.*lbf)

c.c. Remove the 3 bolts, No. 1 engine hanger upper and No. 2 engine hanger.Remove the 3 bolts, No. 1 engine hanger upper and No. 2 engine hanger.
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7. INSTALL REAR END PLATE7. INSTALL REAR END PLATE

a.a. Install the rear end plate to the cylinder block with the bolt.Install the rear end plate to the cylinder block with the bolt.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

8. INSTALL FLYWHEEL SUB-ASSEMBLY8. INSTALL FLYWHEEL SUB-ASSEMBLY

a.a. Clean the bolt holes.Clean the bolt holes.

b.b. Using SST, hold the crankshaft pulley.Using SST, hold the crankshaft pulley.
SST SST 

09213-58014 (91551-80840)09213-58014 (91551-80840)

09330-0002109330-00021

c.c. for Manual Transmission:for Manual Transmission:
Install the flywheel sub-assembly to the crankshaftInstall the flywheel sub-assembly to the crankshaft
with 8 new bolts.with 8 new bolts.

Torque:Torque:

178 N*m (1815 kgf*cm, 131 ft.*lbf)178 N*m (1815 kgf*cm, 131 ft.*lbf)

NOTICE:NOTICE:

Do not start the engine for at least 1 hour afterDo not start the engine for at least 1 hour after
installation.installation.

SSTSST
SSTSST

A349457N01A349457N01
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d.d. for Automatic Transmission:for Automatic Transmission:
Install the flywheel sub-assembly, the pumpInstall the flywheel sub-assembly, the pump
impeller drive plate and the rear drive plate spacerimpeller drive plate and the rear drive plate spacer
to the crankshaft with 8 new bolts.to the crankshaft with 8 new bolts.

NOTICE:NOTICE:

•• Align eAlign either ither hole in thole in the pumhe pump impep impellerller
drive plate and either hole in the drive plate and either hole in the rearrear
drive plate spacer with the knock pin of drive plate spacer with the knock pin of 
the flywheel sub-assembly, and thenthe flywheel sub-assembly, and then
install the flywheel sub-assembly, theinstall the flywheel sub-assembly, the
pump impeller drive plate and the rearpump impeller drive plate and the rear
drive plate spacer to the crankshaft.drive plate spacer to the crankshaft.

•• Do not Do not start start the ethe engine ngine for at for at least least 11
hour after installation.hour after installation.

HINT:HINT:

As the rear drive plate spacer and pump impellerAs the rear drive plate spacer and pump impeller
drive plate are not reversible, be sure to installdrive plate are not reversible, be sure to install
them in the direction shown in the illustration.them in the direction shown in the illustration.

e.e. for Automatic Transmission:for Automatic Transmission:
Install and uniformly tighten and tighten the 8 boltsInstall and uniformly tighten and tighten the 8 bolts
in several steps in the sequence shown in thein several steps in the sequence shown in the
illustration.illustration.

Torque:Torque:

178 N*m (1815 kgf*cm, 131 ft.*lbf)178 N*m (1815 kgf*cm, 131 ft.*lbf)

9. INSTALL CLUTCH DISC ASSEMBLY (for Manual T9. INSTALL CLUTCH DISC ASSEMBLY (for Manual Transmission)ransmission)

**11 **22

*3*3

*a*a *b*b

A346662C01A346662C01

**11 FFllyywwhheeeel Sl Suubb--aasssseemmbbllyy

**22 PPuummp p IImmppeelllleer r DDririvve e PPllaattee

**33 RReeaar Dr Drriivve Pe Pllaatte e SSppaacceerr

**aa EEnnggiinne  e  SSiiddee

**bb TTrraannssmmiissssiioon n SSiiddee
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•• fofor Rr R15151:1:
Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for R151) > INSTALLATION > UNIT (for R151) > INSTALLATION > INSTALL CLUTCH DISCINSTALL CLUTCH DISC

ASSEMBLYASSEMBLY

•• fofor Rr RC6C60:0:
Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for RC60, RC61) > INSTALLATION > UNIT (for RC60, RC61) > INSTALLATION > INSTALL CLUTCH DISCINSTALL CLUTCH DISC

ASSEMBLYASSEMBLY

10. INSTALL CLUTCH COVER ASSEMBLY (for 10. INSTALL CLUTCH COVER ASSEMBLY (for Manual Transmission)Manual Transmission)

•• fofor Rr R15151:1:
Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for R151) > INSTALLATION > UNIT (for R151) > INSTALLATION > INSTALL CLUTCH COVERINSTALL CLUTCH COVER

ASSEMBLYASSEMBLY

•• fofor Rr RC6C60:0:
Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for RC60, RC61) > INSTALLATION > UNIT (for RC60, RC61) > INSTALLATION > INSTALL CLUTCH COVERINSTALL CLUTCH COVER

ASSEMBLYASSEMBLY

11. INSPECT AND ADJUST CLUTCH COVER ASSEMBLY (for Manual11. INSPECT AND ADJUST CLUTCH COVER ASSEMBLY (for Manual
Transmission)Transmission)

•• fofor Rr R15151:1:
Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for R151) > INSTALLATION > UNIT (for R151) > INSTALLATION > INSPECT AND ADJUST CLUTCHINSPECT AND ADJUST CLUTCH

COVER ASSEMBLYCOVER ASSEMBLY

•• fofor Rr RC6C60:0:
Click here CLUTCH > CLUTCH Click here CLUTCH > CLUTCH UNIT (for RC60, RC61) > INSTALLATION > UNIT (for RC60, RC61) > INSTALLATION > INSPECT AND ADJUSTINSPECT AND ADJUST

CLUTCH COVER ASSEMBLYCLUTCH COVER ASSEMBLY

12. INSTALL AUTOMATIC TRANSMISSION ASSEMBLY (for 12. INSTALL AUTOMATIC TRANSMISSION ASSEMBLY (for AutomaticAutomatic
Transmission)Transmission)

•• fofor Ar AC6C60E0E::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSION

ASSEMBLY (for 1GD-FTV, 2GD-FTV) > INSTALLATIONASSEMBLY (for 1GD-FTV, 2GD-FTV) > INSTALLATION

•• fofor Ar AC6C60F0F::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSION

ASSEMBLY > INSTALLATIONASSEMBLY > INSTALLATION

13. INSTALL DRIVE PLATE AND TORQUE CONVERTER CLUTCH SETTING13. INSTALL DRIVE PLATE AND TORQUE CONVERTER CLUTCH SETTING
BOLT (for Automatic Transmission)BOLT (for Automatic Transmission)

•• fofor Ar AC6C60E0E::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSION
ASSEMBLY (for 1GD-FTV, 2GD-FTV) > INSTALLATION > INSTALL DRIVE PLATE AND ASSEMBLY (for 1GD-FTV, 2GD-FTV) > INSTALLATION > INSTALL DRIVE PLATE AND TORQUETORQUE

CONVERTER CLUTCH SETTING BOLTCONVERTER CLUTCH SETTING BOLT
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•• fofor Ar AC6C60F0F::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSIONClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSION
ASSEMBLY > INSTALLATION > INSTALL DRIVE PLATE ASSEMBLY > INSTALLATION > INSTALL DRIVE PLATE AND TORQUE CONVERTER CLUTCH SETTINGAND TORQUE CONVERTER CLUTCH SETTING

BOLTBOLT

14. INSTALL MANUAL TRANSMISSION UNIT ASSEMBLY (for Manual14. INSTALL MANUAL TRANSMISSION UNIT ASSEMBLY (for Manual
Transmission)Transmission)

•• fofor Rr R15151:1:
Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > MANUAL TRANSMISSION ASSEMBLY >MANUAL TRANSMISSION ASSEMBLY >

INSTALLATIONINSTALLATION

•• fofor Rr RC6C60:0:
Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / RC61) > MANUAL TRANSMISSIONRC61) > MANUAL TRANSMISSION

ASSEMBLY > INSTALLATIONASSEMBLY > INSTALLATION

15. INSTALL PROPELLER WITH CENTER BEARING SHAFT ASSEMBLY15. INSTALL PROPELLER WITH CENTER BEARING SHAFT ASSEMBLY

Click here DRIVE SHAFT / PROPELLER SHAFT > Click here DRIVE SHAFT / PROPELLER SHAFT > PROPELLER SHAFT ASSEMBLY > INSTALLATIONPROPELLER SHAFT ASSEMBLY > INSTALLATION

16. INSTALL FRONT PROPELLER SHAFT ASSEMBLY (for 4WD)16. INSTALL FRONT PROPELLER SHAFT ASSEMBLY (for 4WD)

Click here DRIVE SHAFT / PROPELLER SHAFT > Click here DRIVE SHAFT / PROPELLER SHAFT > FRONT PROPELLER SHAFT ASSEMBLY > INSTALLATIONFRONT PROPELLER SHAFT ASSEMBLY > INSTALLATION

17. INSTALL FRONT EXHAUST PIPE 17. INSTALL FRONT EXHAUST PIPE ASSEMBLYASSEMBLY

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST PIPE > Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST PIPE > INSTALLATIONINSTALLATION

18. CONNECT COOLER COMPRESSOR ASSEMBLY18. CONNECT COOLER COMPRESSOR ASSEMBLY

a.a. Temporarily install the cooler compressor assembly to the compressor mounting bracket with the 2Temporarily install the cooler compressor assembly to the compressor mounting bracket with the 2
stud bolts.stud bolts.

b.b. Using an E8 "TORX" socket wrench, tighten the 2 stud bolts.Using an E8 "TORX" socket wrench, tighten the 2 stud bolts.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

c.c. Install the 2 bolts and 2 nuts.Install the 2 bolts and 2 nuts.

Torque:Torque:

24.5 N*m (250 kgf*cm, 18 ft.*lbf)24.5 N*m (250 kgf*cm, 18 ft.*lbf)

d.d. Connect the connector to the cooler compressor assembly.Connect the connector to the cooler compressor assembly.

e.e. Connect the suction hose sub-assembly to the water inlet and timing chain cover with the 2 bolts.Connect the suction hose sub-assembly to the water inlet and timing chain cover with the 2 bolts.

Torque:Torque:

5.4 N*m (55 kgf*cm, 48 in.*lbf)5.4 N*m (55 kgf*cm, 48 in.*lbf)

19. INSTALL GENERATOR ASSEMBLY19. INSTALL GENERATOR ASSEMBLY

Click here BATTERY / CHARGING (2GD-FTV) > GENERATOR (for 80A Click here BATTERY / CHARGING (2GD-FTV) > GENERATOR (for 80A Type) > INSTALLATIONType) > INSTALLATION
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20. CONNECT UNION TO CONNECTOR TUBE HOSE20. CONNECT UNION TO CONNECTOR TUBE HOSE

a.a. Connect the union to connector tube hose to the No. 1 hose to hose tube, and slide the clamp toConnect the union to connector tube hose to the No. 1 hose to hose tube, and slide the clamp to
secure the hose.secure the hose.

21. CONNECT VANE PUMP ASSEMBLY21. CONNECT VANE PUMP ASSEMBLY

a.a. Connect the vane pump assembly to the generator bracket with the 2 bolts.Connect the vane pump assembly to the generator bracket with the 2 bolts.

Torque:Torque:
21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

b.b. Connect the connector to the power steering oil pressure switch.Connect the connector to the power steering oil pressure switch.

22. CONNECT WATER HOSE SUB-ASSEMBLY22. CONNECT WATER HOSE SUB-ASSEMBLY

a.a. Connect the water hose Connect the water hose sub-assembly to the air conditioning unit assembly, slide the sub-assembly to the air conditioning unit assembly, slide the 2 clamps2 clamps
secure the 2 hoses.secure the 2 hoses.

23. INSTALL BATTERY TRAY23. INSTALL BATTERY TRAY

24. INSTALL BATTERY24. INSTALL BATTERY

25. INSTALL BATTERY CLAMP SUB-ASSEMBLY25. INSTALL BATTERY CLAMP SUB-ASSEMBLY

a.a. Install the battery clamp sub-assembly to the battery with the 2 nuts.Install the battery clamp sub-assembly to the battery with the 2 nuts.

Torque:Torque:

5.4 N*m (55 kgf*cm, 48 in.*lbf)5.4 N*m (55 kgf*cm, 48 in.*lbf)

26. CONNECT WIRE HARNESS26. CONNECT WIRE HARNESS

a.a. Connect the engine room main wire to the battery positive cable with the nut.Connect the engine room main wire to the battery positive cable with the nut.

Torque:Torque:
7.1 N*m (72 kgf*cm, 63 in.*lbf)7.1 N*m (72 kgf*cm, 63 in.*lbf)

b.b. Attach the clamp and connect the No. 2 engine wire with the 2 bolts.Attach the clamp and connect the No. 2 engine wire with the 2 bolts.

Torque:Torque:

14 N*m (143 kgf*cm, 10 ft.*lbf)14 N*m (143 kgf*cm, 10 ft.*lbf)

c.c. Connect the 2 connectors to the engine room relay block sub-assembly.Connect the 2 connectors to the engine room relay block sub-assembly.

d.d. Connect the wire to wire to the engine room relay block sub-assembly with the nut.Connect the wire to wire to the engine room relay block sub-assembly with the nut.

Torque:Torque:

12.5 N*m (127 kgf*cm, 9 ft.*lbf)12.5 N*m (127 kgf*cm, 9 ft.*lbf)

e.e. Attach the 2 clips and install the No. 1 relay block cover side to the engine room relay block sub-Attach the 2 clips and install the No. 1 relay block cover side to the engine room relay block sub-
assembly.assembly.
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f.f. Attach the 3 clips and install the No. 1 relay block cover upper to the engine room relay block sub-Attach the 3 clips and install the No. 1 relay block cover upper to the engine room relay block sub-
assembly.assembly.

27. CONNECT NO. 2 FUEL HOSE27. CONNECT NO. 2 FUEL HOSE

a.a. Connect the No. 2 fuel hose to the No. 3 nozzle leakage pipe assembly, and slide the clamp toConnect the No. 2 fuel hose to the No. 3 nozzle leakage pipe assembly, and slide the clamp to
secure the hose.secure the hose.

b.b. Attach the clamp to the No. 2 fuel hose.Attach the clamp to the No. 2 fuel hose.

28. CONNECT NO. 1 FUEL HOSE28. CONNECT NO. 1 FUEL HOSE

a.a. Connect the No. 1 fuel hose to the No. 2 fuel pipe, and slide the clamp to secure the hose.Connect the No. 1 fuel hose to the No. 2 fuel pipe, and slide the clamp to secure the hose.

b.b. Attach the clamp to the No. 1 fuel hose.Attach the clamp to the No. 1 fuel hose.

29. INSTALL FUEL FILTER ASSEMBLY29. INSTALL FUEL FILTER ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL FILTER > Click here FUEL (2GD-FTV) > FUEL FILTER > REPLACEMENT > INSTALL FUEL FILTER ELEMENT ASSEMBLYREPLACEMENT > INSTALL FUEL FILTER ELEMENT ASSEMBLY

30. INSTALL INTERCOOLER AIR TUBE30. INSTALL INTERCOOLER AIR TUBE

a.a. Install the intercooler air tube to the diesel throttle body assembly, and slide the clamp to secure theInstall the intercooler air tube to the diesel throttle body assembly, and slide the clamp to secure the
hose.hose.

Torque:Torque:

6.5 N*m (66 kgf*cm, 58 in.*lbf)6.5 N*m (66 kgf*cm, 58 in.*lbf)

b.b. Connect the connector to the intake air temperature sensor.Connect the connector to the intake air temperature sensor.

31. INSTALL NO. 4 AIR TUBE31. INSTALL NO. 4 AIR TUBE

a.a. Install the No. 4 air hose to the No. 2 air tube and intercooler air tube, and slide the 2 clamps toInstall the No. 4 air hose to the No. 2 air tube and intercooler air tube, and slide the 2 clamps to
secure the hose.secure the hose.

Torque:Torque:

6.5 N*m (66 kgf*cm, 58 in.*lbf)6.5 N*m (66 kgf*cm, 58 in.*lbf)

b.b. Connect the oil return hose to the engine oil level dipstick guide assembly, and slide the clamp toConnect the oil return hose to the engine oil level dipstick guide assembly, and slide the clamp to
secure the hose.secure the hose.

32. INSTALL NO. 1 AIR HOSE32. INSTALL NO. 1 AIR HOSE

a.a. Install the No. 1 air hose to the compressor outlet elbow and No. 1 air tube, and slide the 2 clampsInstall the No. 1 air hose to the compressor outlet elbow and No. 1 air tube, and slide the 2 clamps
to secure the 2 hoses.to secure the 2 hoses.

Torque:Torque:

6.5 N*m (66 kgf*cm, 58 in.*lbf)6.5 N*m (66 kgf*cm, 58 in.*lbf)

33. INSTALL AIR CLEANER FILTER ELEMENT 33. INSTALL AIR CLEANER FILTER ELEMENT SUB-ASSEMBLYSUB-ASSEMBLY
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34. INSTALL AIR CLEANER CAP AND HOSE34. INSTALL AIR CLEANER CAP AND HOSE

a.a. Attach the 4 clips and install the air cleaner cap and hose.Attach the 4 clips and install the air cleaner cap and hose.

b.b. Tighten the hose clamp.Tighten the hose clamp.

Torque:Torque:

4.0 N*m (41 kgf*cm, 35 in.*lbf)4.0 N*m (41 kgf*cm, 35 in.*lbf)

c.c. Attach the 2 clamp and connect the connector to the mass air flow meter.Attach the 2 clamp and connect the connector to the mass air flow meter.

35. CONNECT ENGINE WIRE35. CONNECT ENGINE WIRE

a.a. Pass the engine wire into the cabin.Pass the engine wire into the cabin.

b.b. Attach the grommet to the body.Attach the grommet to the body.

HINT:HINT:

Make sure the direction of grommet is shown inMake sure the direction of grommet is shown in
the illustration.the illustration.

c.c. Attach the clamp to connect the engine wire to theAttach the clamp to connect the engine wire to the
bracket.bracket.

d.d. Attach the clamp and connect the 4 connectors toAttach the clamp and connect the 4 connectors to
the glow plug controller.the glow plug controller.

e.e. Connect the connector to the engine room mainConnect the connector to the engine room main
wire.wire.

f.f. Attach the 2 clamps and connect the 3 connectorsAttach the 2 clamps and connect the 3 connectors
to the instrument panel wire.to the instrument panel wire.

g.g. Install the ECM.Install the ECM.

Click here ENGINE CONTROL (2GD-FTV) > ECM > Click here ENGINE CONTROL (2GD-FTV) > ECM > INSTALLATIONINSTALLATION

36. INSTALL RADIATOR ASSEMBLY36. INSTALL RADIATOR ASSEMBLY

Click here COOLING (2GD-FTV) > RADIATOR > INSTALLATIONClick here COOLING (2GD-FTV) > RADIATOR > INSTALLATION

37. INSTALL HOOD SUB-ASSEMBLY37. INSTALL HOOD SUB-ASSEMBLY

a.a. Install the hood sub-assembly to the 2 hood hinge assemblies with the 4 bolts.Install the hood sub-assembly to the 2 hood hinge assemblies with the 4 bolts.

Torque:Torque:

13 N*m (133 kgf*cm, 10 ft.*lbf)13 N*m (133 kgf*cm, 10 ft.*lbf)

b.b. Connect the washer nozzle hose to the hood sub-assembly.Connect the washer nozzle hose to the hood sub-assembly.

38. ADD ENGINE OIL38. ADD ENGINE OIL

Click here LUBRICATION (2GD-FTV) > OIL AND OIL Click here LUBRICATION (2GD-FTV) > OIL AND OIL FILTER > REPLACEMENT > ADD ENGINE OILFILTER > REPLACEMENT > ADD ENGINE OIL

45°45°
45°45°

A340273N01A340273N01
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39. ADD MANUAL TRANSMISSION OIL 39. ADD MANUAL TRANSMISSION OIL (for Manual Transmission)(for Manual Transmission)

•• fofor Rr R15151:1:
Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > Click here MANUAL TRANSMISSION / TRANSAXLE (R151) > MANUAL TRANSMISSION OIL >MANUAL TRANSMISSION OIL >

REPLACEMENT > ADD MANUAL TRANSMISSION OILREPLACEMENT > ADD MANUAL TRANSMISSION OIL

•• fofor Rr RC6C60:0:
Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / Click here MANUAL TRANSMISSION / TRANSAXLE (RC60 / RC61) > MANUAL TRANSMISSION OIL >RC61) > MANUAL TRANSMISSION OIL >

REPLACEMENT > ADD MANUAL TRANSMISSION OILREPLACEMENT > ADD MANUAL TRANSMISSION OIL

40. ADD AUTOMATIC TRANSMISSION FLUID (for Automatic40. ADD AUTOMATIC TRANSMISSION FLUID (for Automatic
Transmission)Transmission)

•• fofor Ar AC6C60E0E::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSION FLUIDClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60E) > AUTOMATIC TRANSMISSION FLUID

> ADJUSTMENT> ADJUSTMENT

•• fofor Ar AC6C60F0F::
Click here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSION FLUIDClick here AUTOMATIC TRANSMISSION / TRANSAXLE (AC60F) > AUTOMATIC TRANSMISSION FLUID

> ADJUSTMENT> ADJUSTMENT

41. CONNECT CABLE TO NEGATIVE BATTERY TERMINAL41. CONNECT CABLE TO NEGATIVE BATTERY TERMINAL
NOTICE:NOTICE:

When disconnecting the cable, some systems need to be initialized after the cable is reconnected.When disconnecting the cable, some systems need to be initialized after the cable is reconnected.

Click here INTRODUCTION > REPAIR INSTRUCTION > INITIALIZATIONClick here INTRODUCTION > REPAIR INSTRUCTION > INITIALIZATION

42. BLEED AIR FROM FUEL SYSTEM42. BLEED AIR FROM FUEL SYSTEM

Click here FUEL (2GD-FTV) > FUEL SYSTEM > Click here FUEL (2GD-FTV) > FUEL SYSTEM > ON-VEHICLE INSPECTION > BLEED AIR FROM FUELON-VEHICLE INSPECTION > BLEED AIR FROM FUEL

SYSTEMSYSTEM

43. ADD ENGINE COOLANT43. ADD ENGINE COOLANT

Click here COOLING (2GD-FTV) > COOLANT > REPLACEMENT > Click here COOLING (2GD-FTV) > COOLANT > REPLACEMENT > ADD ENGINE COOLANTADD ENGINE COOLANT

44. INSPECT FOR COOLANT LEAK44. INSPECT FOR COOLANT LEAK

Click here COOLING (2GD-FTV) > COOLING SYSTEM > ON-VEHICLE INSPECTION > Click here COOLING (2GD-FTV) > COOLING SYSTEM > ON-VEHICLE INSPECTION > INSPECT FORINSPECT FOR

COOLANT LEAKCOOLANT LEAK

45. INSPECT ENGINE OIL LEVEL45. INSPECT ENGINE OIL LEVEL

Click here LUBRICATION (2GD-FTV) > LUBRICATION SYSTEM > ON-VEHICLE INSPECTION > INSPECTClick here LUBRICATION (2GD-FTV) > LUBRICATION SYSTEM > ON-VEHICLE INSPECTION > INSPECT

ENGINE OIL LEVELENGINE OIL LEVEL

46. INSPECT ENGINE IDLE SPEED AND MAXIMUM SPEED46. INSPECT ENGINE IDLE SPEED AND MAXIMUM SPEED

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE > ON-VEHICLE INSPECTION > INSPECT ENGINEON-VEHICLE INSPECTION > INSPECT ENGINE

IDLE SPEEDIDLE SPEED

47. PERFORM REGISTRATION (w/ Stop And 47. PERFORM REGISTRATION (w/ Stop And Start System)Start System)

Click here STOP AND START > Click here STOP AND START > STOP AND START SYSTEM > REGISTRATIONSTOP AND START SYSTEM > REGISTRATION
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48. INSTALL NO. 1 ENGINE COVER 48. INSTALL NO. 1 ENGINE COVER SUB-ASSEMBLYSUB-ASSEMBLY

49. INSTALL NO. 2 ENGINE UNDER COVER (for 4WD and Pre-Runner)49. INSTALL NO. 2 ENGINE UNDER COVER (for 4WD and Pre-Runner)

Torque:Torque:

28 N*m (286 kgf*cm, 21 ft.*lbf)28 N*m (286 kgf*cm, 21 ft.*lbf)

50. INSTALL NO. 1 ENGINE UNDER COVER ASSEMBLY (for 4WD and Pre-50. INSTALL NO. 1 ENGINE UNDER COVER ASSEMBLY (for 4WD and Pre-
Runner)Runner)

Torque:Torque:

for M6 boltfor M6 bolt

11.5 N*m (117 kgf*cm, 8 ft.*lbf)11.5 N*m (117 kgf*cm, 8 ft.*lbf)

for M8 boltfor M8 bolt

28 N*m (286 kgf*cm, 21 ft.*lbf)28 N*m (286 kgf*cm, 21 ft.*lbf)
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ENGINE UNIT > ENGINE UNIT > PRECAUTIONPRECAUTION

HINT:HINT:

•• Any digits beyond Any digits beyond the 0.01 mm the 0.01 mm (1/1000 in.) place for (1/1000 in.) place for standard, minimum standard, minimum and maximumand maximum
values should be used as values should be used as a reference only.a reference only.

•• When both standard When both standard and maximum and maximum or minimum valueor minimum values are listed s are listed for an inspection, for an inspection, useuse
the standard value as a reference only and the standard value as a reference only and base any judgments on the maximum andbase any judgments on the maximum and
minimum values.minimum values.
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2GD-FTV ENGINE MECHANICAL > ENGINE UNIT2GD-FTV ENGINE MECHANICAL > ENGINE UNIT

**AA **BB

*1*1

*4*4

*5*5

*8*8

*2*2

*3*3

*7*7

*9*9

*6*6

*10*10

● *11● *11

*9*9

10 (102, 7)10 (102, 7)

6.5 (66, 58 in.*lbf)6.5 (66, 58 in.*lbf)

x 2x 2
x 3x 3

x 2x 2

x 2x 2

x 2x 2

x 2x 2

x 2x 2

x 2x 2

10 (102, 7)10 (102, 7)
10 (102, 7)10 (102, 7)

21 (214, 15)21 (214, 15)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

A343486C01A343486C01

**AA ww//o  o  HHeeaatteerr **BB ww/  /  HHeeaatteerr

**11 DDIIEESSEEL  L  TTHHRROOTTTTLLE  E  BBOODDY  Y  AASSSSEEMMBBLLYY **22 DDIIEESSEEL  L  TTUURRBBO O  PPRREESSSSUURRE  E  SSEENNSSOORR
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**33 EENNGGIINNE  E  CCOOVVEER  R  BBRRAACCKKEETT **44 GGAAS  S  FFIILLTTEERR

**55 HHOOSSE  E  BBRRAACCKKEETT **66 IINNTTEERRCCOOOOLLEER  R  AAIIR  R  TTUUBBEE

**77 NNOO.  .  2  2  EENNGGIINNE  E  CCOOVVEER  R  BBRRAACCKKEETT **88 NNOO.  .  2  2  HHOOSSE  E  TTO  O  HHOOSSE  E  TTUUBBEE

**99 NNOO.  .  2  2  WWAATTEER  R  BBYY--PPAASSS  S  PPIIPPEE **1100 WWAATTEER  R  BBYY--PPAASSS  S  PPLLUUGG

**1111 GGAASSKKEETT -- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt
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*1*1

*2*2

*3*3

*4*4

*5*5

*6*6

*7*7

*8*8

*9*9
*10*10

● *11● *11

● *12● *12

● *11● *11

29 (296, 21)29 (296, 21)

21 (214, 15)21 (214, 15)

29 (296, 21)29 (296, 21)

29 (296, 21)29 (296, 21)

10 (102, 7)10 (102, 7)

●●

10 (102, 7)10 (102, 7)

21 (214, 15)21 (214, 15)
21 (214, 15)21 (214, 15)

21 (214, 15)21 (214, 15)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

x 4x 4

x 4x 4

x 2x 2

x 2x 2

x 2x 2

x 2x 2

● *11● *11

● *11● *11

21 (214, 15)21 (214, 15)

*13*13
x 2x 2

10 (102, 7)10 (102, 7)●●

A343487C01A343487C01

**11 CCOONNNNEECCTTIINNG  G  WWIIRREE **22 EEGGR  R  VVAALLVVE  E  BBRRAACCKKEETT

**33 EENNGGIINNE  E  OOIIL  L  LLEEVVEEL  L  DDIIPPSSTTIICCK  K  GGUUIIDDEE **44
NO. 1 EGR COOLER AND NO. 2 EGRNO. 1 EGR COOLER AND NO. 2 EGR
VALVE ASSEMBLY WITH ELECTRIC EGRVALVE ASSEMBLY WITH ELECTRIC EGR

CONTROL VALVE ASSEMBLYCONTROL VALVE ASSEMBLY
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**55 NNOO.  .  1  1  EEGGR  R  PPIIPPEE **66 NNOO.  .  2  2  EEGGR  R  PPIIPPEE

*7*7
NO. 3 WATER BY-PASS PIPE SUB-NO. 3 WATER BY-PASS PIPE SUB-
ASSEMBLYASSEMBLY

*8*8
NO. 4 WATER BY-PASS PIPE SUB-NO. 4 WATER BY-PASS PIPE SUB-
ASSEMBLYASSEMBLY

**99 VVAACCUUUUM  M  CCOONNTTRROOL  L  VVAALLVVE  E  SSEETT **1100 EENNGGIINNE  E  OOIIL  L  LLEEVVEEL  L  DDIIPPSSTTIICCKK

**1111 GGAASSKKEETT **1122 OO--RRIINNGG

**1133 SSTTUUD  D  BBOOLLTT -- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt

EEnnggiinne  e  ooiill -- --
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*10*10

*1*1

*2*2

*3*3

*4*4

*5*5
*6*6

*7*7

*8*8

*9*9

*11*11

● *12● *12

● *13● *13

● *14● *14

10 (102, 7)10 (102, 7)

40 (408, 30)40 (408, 30)

31 (316, 23) *31 (316, 23) *

48 (489, 35)48 (489, 35)

41 (418, 30) *41 (418, 30) *

23 (235, 17)23 (235, 17)

x 2x 2

x 2x 2

x 2x 2

x 7x 7

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

23 (235, 17)23 (235, 17)

21 (214, 15)21 (214, 15)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

A343488C01A343488C01

*1*1
FUEL INJECTION PUMP COVER SUB-FUEL INJECTION PUMP COVER SUB-
ASSEMBLYASSEMBLY

**22 FFUUEEL IL INNLLEET PT PIIPPE SE SUUBB--AASSSSEEMMBBLLYY

**33 FFUUEEL  L  PPUUMMP  P  MMOOTTOOR  R  WWIIRREE **44 IINNTTAAKKE  E  MMAANNIIFFOOLLDD

**55 MMAANNIIFFOOLLD  D  SSTTAAYY **66 NNOO.  .  1  1  FFUUEEL  L  HHOOSSEE
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**77 NNOO.  .  2  2  FFUUEEL  L  HHOOSSEE **88 NNOO.  .  2  2  FFUUEEL  L  PPIIPPEE

*9*9
NO. 2 NOZZLE LEAKAGE PIPENO. 2 NOZZLE LEAKAGE PIPE
ASSEMBLYASSEMBLY

*1*100 WIWIRIRING NG HAHARRNENESS SS CLCLAMAMP BP BRARACKCKETET

**1111 WWIIRRIINNG G  HHAARRNNEESSS  S  CCLLAAMMP  P  BBRRAACCKKEETT **1122 IINNJJEECCTTIIOON N  PPIIPPE  E  CCLLAAMMPP

**1133 NNOO.  .  2  2  IINNJJEECCTTIIOON  N  PPIIPPE  E  CCLLAAMMPP **1144 GGAASSKKEETT

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque

** FFoor  r  uusse  e  wwiitth  h  uunniioon  n  nnuut  t  wwrreenncchh ●● NNoonn--rreeuussaabblle  e  ppaarrtt



- 116 -- 116 -

    

*1*1

*6*6

*2*2

*3*3

*7*7

*4*4
*5*5

*10*10

*8*8

*9*9

*11*11

*12*12

*13*13

● *14● *14

*11*11

● *14● *14

● *14● *14

x 3x 3

x 2x 2

x 2x 2

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 4x 4

10 (102, 7)10 (102, 7) 12 (122, 9)12 (122, 9)

8.4 (86, 74 in.*lbf)8.4 (86, 74 in.*lbf)

17.5 (178, 13)17.5 (178, 13)

2.2 (22, 19 in.*lbf)2.2 (22, 19 in.*lbf)

40 (408, 30)40 (408, 30)

31 (316, 23) *31 (316, 23) *

21 (214, 15)21 (214, 15)

21 (214, 15)21 (214, 15)

25 (255, 18)25 (255, 18)

19.6 (200, 14)19.6 (200, 14)

39 (398, 29)39 (398, 29)

x 4x 4

12 (122, 9)12 (122, 9)

*4*4

*5*5

31 (316, 23) *31 (316, 23) *

40 (408, 30)40 (408, 30)

40 (408, 30)40 (408, 30)

31 (316, 23) *31 (316, 23) *

31 (316, 23) *31 (316, 23) *

40 (408, 30)40 (408, 30)

A343489C01A343489C01

**11 CCOOMMMMOON  N  RRAAIIL  L  AASSSSEEMMBBLLYY **22
ENGINE COOLANT TEMPERATUREENGINE COOLANT TEMPERATURE
SENSORSENSOR

**33 GGLLOOW  W  PPLLUUG  G  AASSSSEEMMBBLLYY **44 NNOO.  .  1  1  IINNJJEECCTTIIOON  N  PPIIPPE  E  SSUUBB--AASSSSEEMMBBLLYY
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**55 NNOO.  .  2  2  IINNJJEECCTTIIOON N  PPIIPPE  E  SSUUBB--AASSSSEEMMBBLLYY **66
NO. 1 COMPRESSOR MOUNTINGNO. 1 COMPRESSOR MOUNTING
BRACKETBRACKET

**77 NNOO.  .  1  1  GGLLOOW  W  PPLLUUG  G  CCOONNNNEECCTTOORR **88 NNOO.  .  3  3  NNOOZZZZLLE  E  LLEEAAKKAAGGE  E  PPIIPPEE

*9*9
NO. 5 WATER BY-PASS PIPE SUB-NO. 5 WATER BY-PASS PIPE SUB-
ASSEMBLYASSEMBLY

*1*100 NONOZZZZLE LE LELEAKAKAGAGE PE PIPIPE AE ASSSSEMEMBLBLYY

**1111 WWIIRRIINNG  G  HHAARRNNEESSS  S  CCLLAAMMP  P  BBRRAACCKKEETT **1122 SSCCRREEW  W  GGRROOMMMMEETT

**1133 UUNNIIOON  N  BBOOLLTT **1144 GGAASSKKEETT

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque

** FFoor  r  uusse  e  wwiitth  h  SSSST  T  oor  r  uunniioon  n  nnuut  t  wwrreenncchh ●● NNoonn--rreeuussaabblle  e  ppaarrtt
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*1*1

*3*3

*2*2

*5*5

*6*6

*4*4

● *7● *7

● *8● *8

●●

x 3x 3

●●

x 2x 2

x 3x 3

x 3x 3

12 (122, 9)12 (122, 9)

38 (387, 28)38 (387, 28)

38 (387, 28)38 (387, 28)

18 (184, 13)18 (184, 13)

38 (387, 28)38 (387, 28)

12 (122, 9)12 (122, 9)

A343490C01A343490C01

*1*1
EXHAUST MANIFOLD CONVERTER SUB-EXHAUST MANIFOLD CONVERTER SUB-
ASSEMBLYASSEMBLY

**22 EEXXHHAAUUSST T PPIIPPE E SSUUPPPPOORRT T SSTTAAYY

*3*3

NO. 1 EXHAUST MANIFOLD HEATNO. 1 EXHAUST MANIFOLD HEAT

INSULATORINSULATOR **44 NNOO. . 1 1 TTUURRBBO O IINNSSUULLAATTOORR
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**55 NNOO.  .  2  2  EEXXHHAAUUSST  T  PPIIPPE  E  SSUUPPPPOORRT  T  SSTTAAYY **66 PPCCV  V  HHOOSSEE

**77 EEXXHHAAUUSST  T  PPIIPPE  E  CCLLAAMMPP **88 GGAASSKKEETT

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt
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*1*1

*2*2

*3*3

*4*4

*5*5

*6*6

*7*7

*8*8

*9*9

*10*10

*11*11

*12*12

● *13● *13

●●

★★

● *13● *13

● *13● *13
●●

x 3x 3

x 8x 8
x 8x 8

x 8x 8

x 2x 2

x 2x 2

x 3x 3

73 (744, 54)73 (744, 54)

40 (408, 30)40 (408, 30)

12 (122, 9)12 (122, 9)

36 (367, 27)36 (367, 27)
13 (133, 10)13 (133, 10)

15 (153, 11)15 (153, 11)

24 (245, 18)24 (245, 18)

21 (214, 15)21 (214, 15)

● *13● *13

● *13● *13

A343491C01A343491C01

*1*1
ENGINE OIL PRESSURE SWITCHENGINE OIL PRESSURE SWITCH
ASSEMBLYASSEMBLY

**22 EEXXHHAAUUSST T MMAANNIIFFOOLLDD

**33 NNOO.  .  1  1  TTUURRBBO  O  WWAATTEER  R  HHOOSSEE **44 NNOO.  .  2  2  TTUURRBBO  O  WWAATTEER  R  HHOOSSEE

**55 NNOO.  .  3  3  WWAATTEER  R  BBYY--PPAASSS  S  PPIIPPEE **66 TTUURRBBO  O  OOIIL  L  IINNLLEET  T  PPIIPPE  E  SSUUBB--AASSSSEEMMBBLLYY
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**77 TTUURRBBO  O  OOIIL  L  OOUUTTLLEET  T  PPIIPPEE **88 TTUURRBBOOCCHHAARRGGEER  R  SSTTAAYY

**99 TTUURRBBOOCCHHAARRGGEER  R  SSUUBB--AASSSSEEMMBBLLYY **1100 CCOOLLLLAARR

**1111 SSPPAACCEERR **1122 UUNNIIOON  N  BBOOLLTT

**1133 GGAASSKKEETT -- --

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque

●● NNoonn--rreeuussaabblle  e  ppaarrtt
Toyota Genuine Adhesive 1344, ThreeToyota Genuine Adhesive 1344, Three
Bond 1344 or equivalentBond 1344 or equivalent

★★ PPrreeccooaatteed  d  ppaarrtt -- --
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*2*2 *1*1

*3*3

*5*5

*6*6

*7*7

*8*8

*9*9

*10*10

● *11● *11

● *11● *11

● *11● *11

x 2x 2

x 4x 4

x 2x 2

x 3x 3

x 3x 3

x 4x 4

x 3x 3

10 (102, 7)10 (102, 7)

13 (133, 10)13 (133, 10)

43 (438, 32)43 (438, 32)

21 (214, 15)21 (214, 15)

365 (3722, 269)365 (3722, 269)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

*4*4

21 (214, 15)21 (214, 15)
●●

A343492C01A343492C01

**11 CCRRAANNKKSSHHAAFFT  T  PPUULLLLEEYY **22 CCRRAANNKKSSHHAAFFT  T  PPUULLLLEEY  Y  CCOOVVEERR

**33 NNOO.  .  1  1  IIDDLLEER  R  PPUULLLLEEY  Y  SSUUBB--AASSSSEEMMBBLLYY **44 NNOO.  .  1  1  WWAATTEER  R  BBYY--PPAASSS  S  PPIIPPEE

*5*5

NO. 2 WATER BY-PASS PIPE SUB-NO. 2 WATER BY-PASS PIPE SUB-

ASSEMBLYASSEMBLY **66 TTHHEERRMMOOSSTTAATT
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**77 VV--RRIIBBBBEED  D  BBEELLT  T  TTEENNSSIIOONNEER  R  AASSSSEEMMBBLLYY **88 WWAATTEER  R  IINNLLEETT

**99 WWAATTEER  R  OOUUTTLLEET  T  SSUUBB--AASSSSEEMMBBLLYY **1100 CCRRAANNKKSSHHAAFFT  T  PPUULLLLEEY  Y  SSEET  T  BBOOLLTT

**1111 GGAASSKKEETT -- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt

● *1● *1

*3*3

*2*2

● *4● *4

10 (102, 7)10 (102, 7)

21 (214, 15)21 (214, 15)

x 3x 3

x 3x 3

● *4● *4

A343493C01A343493C01

**11 CCAAMMSSHHAAFFT  T  OOIIL  L  SSEEAAL  L  RREETTAAIINNEERR **22
NO. 1 VACUUM TRANSMITTING PIPENO. 1 VACUUM TRANSMITTING PIPE
SUB-ASSEMBLYSUB-ASSEMBLY

**33 VVAACCUUUUM  M  PPUUMMP  P  AASSSSEEMMBBLLYY **44 OO--RRIINNGG

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :

N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque
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●● NNoonn--rreeuussaabblle  e  ppaarrtt EEnnggiinne  e  ooiill

*2*2

*1*1

*4*4

*5*5

*6*6

*7*7

*3*3

*8*8

*9*9

● *10● *10

● *11● *11

x 2x 2

x 3x 3

x 4x 4

x 3x 3

x 4x 4

26 (265, 19)26 (265, 19)

21 (214, 15)21 (214, 15)

10 (102, 7)10 (102, 7)

68 (693, 50)68 (693, 50)

21 (214, 15)21 (214, 15)

137 (1397, 101)137 (1397, 101)

A343574C01A343574C01
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*1*1
FRONT NO. 1 ENGINE MOUNTINGFRONT NO. 1 ENGINE MOUNTING
BRACKET LHBRACKET LH

*2*2 GEGENENERRATATOOR BR BRRACACKEKET ST SUUB-B-ASASSESEMBMBLYLY

**33 IINNJJEECCTTIIOON  N  PPUUMMP  P  IINNSSUULLAATTOORR **44 NNOO.  .  1  1  EENNGGIINNE  E  HHAANNGGEERR

**55 NNOO.  .  2  2  CCYYLLIINNDDEER R  BBLLOOCCK K  IINNSSUULLAATTOORR **66 NNOO.  .  3  3  CCYYLLIINNDDEER R  BBLLOOCCK K  IINNSSUULLAATTOORR

**77 SSUUPPPPLLY  Y  PPUUMMP  P  AASSSSEEMMBBLLYY **88 TTIIMMIINNG  G  CCHHAAIIN  N  CCOOVVEER  R  PPLLAATTEE

**99 SSUUPPPPLLY  Y  PPUUMMP  P  SSHHAAFFT  T  NNUUTT **1100 GGAASSKKEETT

**1111 OO--RRIINNGG -- --

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque

●● NNoonn--rreeuussaabblle  e  ppaarrtt -- --

*1*1

*2*2

*3*3

*4*4

*5*5

● *6● *6

● *7● *7

● *7● *7

x 5x 5

x 2x 2

x 2x 2

x 2x 2

x 4x 4

21 (214, 15)21 (214, 15)

12 (122, 9)12 (122, 9)

29.4 (300, 22)29.4 (300, 22)

68 (693, 50)68 (693, 50)

15 (153, 11)15 (153, 11)

15 (153, 11)15 (153, 11)

●●

A343575C01A343575C01

*1*1
FRONT NO. 1 ENGINE MOUNTINGFRONT NO. 1 ENGINE MOUNTING

BRACKET RHBRACKET RH
**22 OOIIL L CCOOOOLLEER R AASSSSEEMMBBLLYY
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**33 OOIIL  L  FFIILLTTEER  R  BBRRAACCKKEETT **44 OOIIL  L  FFIILLTTEER  R  SSUUBB--AASSSSEEMMBBLLYY

**55 OOIIL  L  FFIILLTTEER  R  UUNNIIOONN **66 WWAATTEER  R  OOUUTTLLEET  T  PPIIPPE  E  GGAASSKKEETT

**77 OO--RRIINNGG -- --

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque

●● NNoonn--rreeuussaabblle  e  ppaarrtt EEnnggiinne  e  ooiill
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*1*1

*2*2

*3*3

● *4● *4

*6*6

*5*5

● *7● *7

● *8● *8

● *9● *9

*10*10

● *11● *11

*12*12

*13*13

● *14● *14

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 4x 4

x 14x 14

x 4x 4

x 2x 2

21 (214, 15)21 (214, 15)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

● *9● *9

A343576C01A343576C01

**11 CCAAMMSSHHAAFFT  T  PPOOSSIITTIIOON  N  SSEENNSSOORR **22 CCYYLLIINNDDEER  R  HHEEAAD  D  CCOOVVEER  R  SSUUBB--AASSSSEEMMBBLLYY

**33 IINNJJEECCTTOOR  R  AASSSSEEMMBBLLYY **44 NNOOZZZZLLE  E  HHOOLLDDEER  R  GGAASSKKEETT

**55 OOIIL  L  FFIILLLLEER  R  CCAAP  P  GGAASSKKEETT **66 OOIIL  L  FFIILLLLEER  R  CCAAP  P  SSUUBB--AASSSSEEMMBBLLYY

**77 CCYYLLIINNDDEER  R  HHEEAAD  D  CCOOVVEER  R  GGAASSKKEETT **88 NNOO.  .  2  2  CCYYLLIINNDDEER  R  HHEEAAD  D  CCOOVVEER  R  GGAASSKKEETT

*9*9
CAMSHAFT BEARING CAP OIL HOLECAMSHAFT BEARING CAP OIL HOLE
GASKETGASKET

**1100 NNOOZZZZLLE HE HOOLLDDEER CR CLLAAMMPP

**1111 IINNJJEECCTTIIOON  N  NNOOZZZZLLE  E  SSEEAATT **1122 NNOOZZZZLLE  E  HHOOLLDDEER  R  CCLLAAMMP  P  SSEEAATT

**1133 WWAASSHHEERR **1144 OO--RRIINNGG
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Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque

●● NNoonn--rreeuussaabblle  e  ppaarrtt EEnnggiinne  e  ooiill
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*1*1

*2*2

*3*3

*4*4

*5*5

*6*6

*7*7

*8*8

● *9● *9

*10*10

*11*11

● *12● *12

x 5x 5

x 4x 4

x 2x 2

x 23x 23

x 4x 4

x 5x 5

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

10 (102, 7)10 (102, 7)

12 (122, 9)12 (122, 9)

10 (102, 7)10 (102, 7)

12 (122, 9)12 (122, 9)

40 (408, 30)40 (408, 30)

10 (102, 7)10 (102, 7)

● *12● *12

A343577C01A343577C01

**11 CCRRAANNKKSSHHAAFFT  T  PPOOSSIITTIIOON  N  SSEENNSSOORR **22
CRANKSHAFT POSITION SENSORCRANKSHAFT POSITION SENSOR
HARNESS BRACKETHARNESS BRACKET

**33 EENNGGIINNE  E  OOIIL  L  LLEEVVEEL  L  SSEENNSSOORR **44 NNOO.  .  1  1  CCYYLLIINNDDEER  R  BBLLOOCCK  K  IINNSSUULLAATTOORR

**55 NNOO.  .  5  5  CCYYLLIINNDDEER  R  BBLLOOCCK  K  IINNSSUULLAATTOORR **66 OOIIL  L  PPAAN  N  CCOOVVEER  R  SSIILLEENNCCEERR
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**77 OOIIL  L  PPAAN  N  SSUUBB--AASSSSEEMMBBLLYY **88 OOIIL  L  SSTTRRAAIINNEER  R  SSUUBB--AASSSSEEMMBBLLYY

**99 RREEAAR  R  EENNGGIINNE  E  OOIIL  L  SSEEAALL **1100 RREEAAR  R  EENNGGIINNE  E  OOIIL  L  SSEEAAL  L  RREETTAAIINNEERR

**1111 OOIIL  L  PPAAN  N  DDRRAAIIN  N  PPLLUUGG **1122 GGAASSKKEETT

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt

MMP  P  ggrreeaassee EEnnggiinne  e  ooiill
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*1*1

*2*2

● *3● *3

*4*4

*5*5

*6*6

*7*7

*8*8

*9*9

*10*10

● *11● *11

*12*12

● *13● *13

x 2x 2

x 2x 2

x 8x 8

x 12x 12

10 (102, 7)10 (102, 7)

21 (214, 15)21 (214, 15)

21 (214, 15)21 (214, 15)

21 (214, 15)21 (214, 15)

10 (102, 7)10 (102, 7)

81 (826, 60)81 (826, 60)

81 (826, 60)81 (826, 60)

*12*12

21 (214, 15)21 (214, 15)

46 (469, 34)46 (469, 34)

A343578C01A343578C01

*1*1
CAMSHAFT TIMING SPROCKET (forCAMSHAFT TIMING SPROCKET (for
Exhaust Side)Exhaust Side)

*2*2
CAMSHAFT TIMING SPROCKET (forCAMSHAFT TIMING SPROCKET (for
Intake Side)Intake Side)

**33 FFRROONNT  T  CCRRAANNKKSSHHAAFFT  T  OOIIL  L  SSEEAALL **44 NNOO.  .  2  2  CCHHAAIIN  N  SSUUBB--AASSSSEEMMBBLLYY

**55 NNOO.  .  2  2  CCHHAAIIN N TTEENNSSIIOONNEER R  AASSSSEEMMBBLLYY **66 NNOO.  .  2  2  CCHHAAIIN N TTEENNSSIIOONNEER R  SSLLIIPPPPEERR
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**77 NNOO.  .  2  2  CCHHAAIIN  N  VVIIBBRRAATTIIOON  N  DDAAMMPPEERR **88 OOIIL  L  PPUUMMP  P  RREELLIIEEF  F  VVAALLVVE  E  PPLLUUGG

**99 TTIIMMIINNG G CCHHAAIIN N CCOOVVEER R SSUUBB--AASSSSEEMMBBLLYY **1100 TTIIMMIINNG G CCHHAAIIN N GGUUIIDDEE

**1111 TTIIMMIINNG  G  CCHHAAIIN  N  CCAASSE  E  GGAASSKKEETT **1122 CCAAMMSSHHAAFFT  T  TTIIMMIINNG  G  SSPPRROOCCKKEET  T  BBOOLLTT

**1133 GGAASSKKEETT -- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt
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*8*8

*1*1

*3*3

*4*4

*5*5

*6*6

*7*7

*2*2

*9*9

*10*10
*11*11

*12*12

● *13● *13

● *14● *14x 2x 2

x 8x 8

x 3x 3

x 4x 4

x 2x 2

x 4x 4

x 4x 4

● *13● *13

10 (102, 7)10 (102, 7)

25 (255, 18)25 (255, 18)

43 (438, 32)43 (438, 32)

21 (214, 15)21 (214, 15)

25 (255, 18)25 (255, 18)

25 (255, 18)25 (255, 18)

● *14● *14

25 (255, 18)25 (255, 18)

A343579C01A343579C01

**11 CCRRAANNKKSSHHAAFFT  T  TTIIMMIINNG  G  SSPPRROOCCKKEETT **22 IINNJJEECCTTIIOON  N  PPUUMMP  P  DDRRIIVVE  E  GGEEAARR

**33 NNOO.  .  1  1  CCHHAAIIN  N  SSUUBB--AASSSSEEMMBBLLYY **44 EENNGGIINNE  E  WWAATTEER  R  PPUUMMP  P  AASSSSEEMMBBLLYY

**55 NNOO.  .  1  1  CCHHAAIIN N TTEENNSSIIOONNEER R  AASSSSEEMMBBLLYY **66 NNOO.  .  1  1  CCHHAAIIN N TTEENNSSIIOONNEER R  SSLLIIPPPPEERR

**77 NNOO.  .  1  1  CCHHAAIIN  N  VVIIBBRRAATTIIOON  N  DDAAMMPPEERR **88 OOIIL  L  PPUUMMP  P  DDRRIIVVE  E  GGEEAARR
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**99 TTIIMMIINNG  G  CCHHAAIIN  N  CCAASSE  E  AASSSSEEMMBBLLYY **1100
NO. 1 CHAIN TENSIONER ASSEMBLYNO. 1 CHAIN TENSIONER ASSEMBLY
BODYBODY

**1111 SSPPRRIINNGG **1122 PPLLUUNNGGEERR

**1133 GGAASSKKEETT **1144 OO--RRIINNGG

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt

EEnnggiinne  e  ooiill -- --
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*1*1

● *2● *2

*3*3

*4*4

*5*5
*6*6

*8*8

*9*9

*10*10

*7*7

*11*11

*13*13

*T1*T1

*T2*T2

x 2x 2

x 16x 16

x 4x 4

x 8x 8

x 4x 4

x 6x 6

x 6x 6

x 16x 16

x 16x 16

10 (102, 7)10 (102, 7)
21 (214, 15)21 (214, 15)

*12*12
*12*12

*12*12

21 (214, 15)21 (214, 15)

*11*11

10 (102, 7)10 (102, 7)

A343580C01A343580C01

**11 CCAAMMSSHHAAFFTT **22 CCYYLLIINNDDEER  R  HHEEAAD  D  GGAASSKKEETT

**33 CCYYLLIINNDDEER  R  HHEEAAD  D  SSUUBB--AASSSSEEMMBBLLYY **44 LLOOCCK  K  PPLLAATTEE

**55 NNOO.  .  1  1  CCAAMMSSHHAAFFT  T  BBEEAARRIINNG  G  CCAAPP **66 NNOO.  .  2  2  CCAAMMSSHHAAFFT  T  BBEEAARRIINNG  G  CCAAPP
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*7*7
NO. 1 VALVE ROCKER ARM SUB-NO. 1 VALVE ROCKER ARM SUB-
ASSEMBLYASSEMBLY

**88 NNOO.  .  2  2  CCAAMMSSHHAAFFTT

**99 NNOO.  .  3  3  CCAAMMSSHHAAFFT  T  BBEEAARRIINNG  G  CCAAPP **1100 VVAALLVVE  E  LLAASSH  H  AADDJJUUSSTTEER  R  AASSSSEEMMBBLLYY

**1111 CCYYLLIINNDDEER  R  HHEEAAD  D  SSEET  T  BBOOLLTT **1122 CCAAMMSSHHAAFFT  T  BBEEAARRIINNG  G  CCAAP  P  BBOOLLTT

**1133 CCYYLLIINNDDEER  R  HHEEAAD  D  SSEET  T  BBOOLLT  T  SSPPAACCEERR -- --

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque

●● NNoonn--rreeuussaabblle  e  ppaarrtt EEnnggiinne  e  ooiill

*T1*T1
1st: 150 (1530, 111)1st: 150 (1530, 111)
2nd: Turn 90°2nd: Turn 90°
3rd: Turn 90°3rd: Turn 90°

*T2*T2
1st: 85 (867, 63)1st: 85 (867, 63)
2nd: Turn 90°2nd: Turn 90°
3rd: Turn 90°3rd: Turn 90°
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● *1● *1

*2*2

*3*3

*4*4

● *1● *1

*2*2

x 2x 2

x 2x 2

x 3x 3

6.0 (61, 53 in.*lbf)6.0 (61, 53 in.*lbf)

10 (102, 7)10 (102, 7)

A343581C01A343581C01

**11 SSTTRRAAIIGGHHT  T  PPIINN **22 SSTTUUD  D  BBOOLLTT

**33 TTIIMMIINNG G CCHHAAIIN N CCOOVVEER R SSUUBB--AASSSSEEMMBBLLYY **44 TTIIMMIINNG G CCHHAAIIN N CCAASSE E AASSSSEEMMBBLLYY

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt



- 138 -- 138 -

    

ENGINE UNIT > REMOVALENGINE UNIT > REMOVAL

NOTICE:NOTICE:

•• When replacing tWhen replacing the parts in the parts in the following chart he following chart (A), replace the (A), replace the No. 1 injection pNo. 1 injection pipe sub-ipe sub-
assembly, No. 2 injection pipe sub-assembly and/or fuel assembly, No. 2 injection pipe sub-assembly and/or fuel inlet pipe sub-assembly withinlet pipe sub-assembly with
new ones.new ones.

RReeppllaacceed  d  PPaarrtts  s  ((AA)) PPiippees  s  RReeqquuiirriinng  g  NNeew  w  RReeppllaacceemmeenntt

Injector assembly (including shuffling the injectorInjector assembly (including shuffling the injector
assemblies between the cylinders)assemblies between the cylinders)

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly

•• SupSupply pply pump ump assassembemblyly

•• ComCommon rmon rail aail assessemblmblyy•• CylinCylinder der block block sub-asub-assembssemblyly
•• CylinCylinder der head head sub-asub-assembssemblyly
•• CylCylindinder her head ead gasgasketket
•• TiminTiming chg chain ain case case asseassemblymbly

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• Fuel Fuel inlet inlet pipe pipe sub-asub-assembssemblyly

•• After removing tAfter removing the No. 1 injecthe No. 1 injection pipe sub-assembly, ion pipe sub-assembly, No. 2 injection pipe No. 2 injection pipe sub-assemblysub-assembly
and/or fuel inlet pipe sub-assembly, clean them with a and/or fuel inlet pipe sub-assembly, clean them with a brush and compressed air.brush and compressed air.

•• The injector aThe injector assembly is a ssembly is a precision instrumeprecision instrument. Do not use tnt. Do not use the injector ahe injector assembly if it ssembly if it isis
struck or dropped.struck or dropped.

•• The supply pump The supply pump assembly is a assembly is a precision instrumentprecision instrument. Do not use th. Do not use the supply pumpe supply pump
assembly if it is struck or assembly if it is struck or dropped.dropped.

•• The common raThe common rail assembly is il assembly is a precision instra precision instrument. Do not use ument. Do not use the common the common railrail
assembly if it is struck or assembly if it is struck or dropped.dropped.

•• Hold the supply Hold the supply pump assembly pump assembly itself during remitself during removal and installation. oval and installation. Do not hold theDo not hold the
pre-stroke control valve or fuel pipe, pre-stroke control valve or fuel pipe, etc.etc.

•• Hold the commHold the common rail assembly on rail assembly itself during remitself during removal and installation. oval and installation. Do not hold theDo not hold the
pressure discharge valve or fuel pressure sensor, etc.pressure discharge valve or fuel pressure sensor, etc.

•• Make surMake sure foreige foreign matten matter does not enter does not enter the fuel patr the fuel path.h.

1. REMOVE NO. 2 HOSE TO HOSE TUBE1. REMOVE NO. 2 HOSE TO HOSE TUBE

a.a. Slide the clamp and disconnect the union to checkSlide the clamp and disconnect the union to check
valve hose from the vacuum pump assembly.valve hose from the vacuum pump assembly.

b.b. Remove the 2 bolts and No. 2 hose to hose tubeRemove the 2 bolts and No. 2 hose to hose tube
from the cylinder head cover sub-assembly andfrom the cylinder head cover sub-assembly and
hose bracket.hose bracket.

A343494A343494
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2. REMOVE NO. 2 ENGINE COVER BRACKET2. REMOVE NO. 2 ENGINE COVER BRACKET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE NO. 2 ENGINE COVERREMOVAL > REMOVE NO. 2 ENGINE COVER

BRACKETBRACKET

3. REMOVE ENGINE WIRE3. REMOVE ENGINE WIRE

4. REMOVE ENGINE COVER BRACKET4. REMOVE ENGINE COVER BRACKET

a.a. Remove the 2 bolts and engine cover bracket fromRemove the 2 bolts and engine cover bracket from
the cylinder head sub-assembly.the cylinder head sub-assembly.

5. REMOVE INTERCOOLER AIR TUBE5. REMOVE INTERCOOLER AIR TUBE

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > REMOVAL > REMOVEREMOVAL > REMOVE

INTERCOOLER AIR TUBEINTERCOOLER AIR TUBE

6. REMOVE DIESEL THROTTLE BODY ASSEMBLY6. REMOVE DIESEL THROTTLE BODY ASSEMBLY

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > REMOVAL > REMOVE DIESELREMOVAL > REMOVE DIESEL

THROTTLE BODY ASSEMBLYTHROTTLE BODY ASSEMBLY

7. REMOVE NO. 2 WATER BY-PASS PIPE7. REMOVE NO. 2 WATER BY-PASS PIPE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE NO. 2 WATER BY-PASSREMOVAL > REMOVE NO. 2 WATER BY-PASS

PIPEPIPE

8. REMOVE WATER BY-PASS 8. REMOVE WATER BY-PASS PLUG (w/o Heater)PLUG (w/o Heater)

a.a. Slide the clamp and remove the water by-passSlide the clamp and remove the water by-pass
plug from the water outlet sub-assembly.plug from the water outlet sub-assembly.

A343495A343495
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9. REMOVE GAS FILTER 9. REMOVE GAS FILTER 

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE GAS FILTERREMOVAL > REMOVE GAS FILTER

10. REMOVE DIESEL TURBO PRESSURE SENSOR 10. REMOVE DIESEL TURBO PRESSURE SENSOR 

Click here ENGINE CONTROL (2GD-FTV) > MANIFOLD ABSOLUTE PRESSURE SENSOR > REMOVAL >Click here ENGINE CONTROL (2GD-FTV) > MANIFOLD ABSOLUTE PRESSURE SENSOR > REMOVAL >

REMOVE DIESEL TURBO PRESSURE SENSORREMOVE DIESEL TURBO PRESSURE SENSOR

11. REMOVE EGR VALVE BRACKET11. REMOVE EGR VALVE BRACKET
Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE EGR VALVE BRACKETREMOVAL > REMOVE EGR VALVE BRACKET

12. REMOVE NO. 2 EGR PIPE12. REMOVE NO. 2 EGR PIPE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE NO. 2 EGR REMOVAL > REMOVE NO. 2 EGR PIPEPIPE

13. REMOVE NO. 3 WATER BY-PASS PIPE SUB-ASSEMBLY13. REMOVE NO. 3 WATER BY-PASS PIPE SUB-ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > REMOVAL > DISCONNECT NO. 3 WATER BY-REMOVAL > DISCONNECT NO. 3 WATER BY-

PASS PIPE SUB-ASSEMBLYPASS PIPE SUB-ASSEMBLY

14. REMOVE CONNECTING WIRE14. REMOVE CONNECTING WIRE

a.a. Disconnect the connector from the common Disconnect the connector from the common railrail
assembly.assembly.

b.b. Detach the 2 clamps and remove the connectingDetach the 2 clamps and remove the connecting
wire from the hose bracket.wire from the hose bracket.

15. REMOVE NO. 1 EGR PIPE15. REMOVE NO. 1 EGR PIPE

a.a. Remove the 4 nuts, bolt and No. 1 EGR pipe fromRemove the 4 nuts, bolt and No. 1 EGR pipe from
the exhaust manifold, electric EGR control valvethe exhaust manifold, electric EGR control valve
assembly and No. 1 vacuum transmitting pipe assembly and No. 1 vacuum transmitting pipe sub-sub-
assembly.assembly.

b.b. Remove the 2 gaskets from the exhaust manifoldRemove the 2 gaskets from the exhaust manifold
and electric EGR control valve assembly.and electric EGR control valve assembly.

A343587A343587

A343497A343497
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c.c. Using an E8 "TORX" socket wrench, remove the 2Using an E8 "TORX" socket wrench, remove the 2
stud bolts from the exhaust manifold.stud bolts from the exhaust manifold.

16. REMOVE VACUUM CONTROL VALVE SET16. REMOVE VACUUM CONTROL VALVE SET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > REMOVAL > REMOVE VACUUM CONTROLREMOVAL > REMOVE VACUUM CONTROL

VALVE SETVALVE SET

17. REMOVE NO. 4 WATER BY-PASS PIPE SUB-ASSEMBLY17. REMOVE NO. 4 WATER BY-PASS PIPE SUB-ASSEMBLY

a.a. Slide the clamp and disconnect the No. 6 water by-Slide the clamp and disconnect the No. 6 water by-
pass hose from the No. 4 water by-pass pipe sub-pass hose from the No. 4 water by-pass pipe sub-
assembly.assembly.

b.b. Slide the clamp and disconnect the No. 7 water by-Slide the clamp and disconnect the No. 7 water by-
pass hose from the No. 4 water by-pass pipe sub-pass hose from the No. 4 water by-pass pipe sub-
assembly.assembly.

c.c. Slide the clamp and disconnect the water hoseSlide the clamp and disconnect the water hose
from the No. 2 EGR valve assembly.from the No. 2 EGR valve assembly.

d.d. Remove the 2 bolts and No. 4 water by-pass pipeRemove the 2 bolts and No. 4 water by-pass pipe
sub-assembly from the intake manifold.sub-assembly from the intake manifold.

18. REMOVE NO. 1 EGR COOLER AND NO. 2 EGR VALVE ASSEMBLY WITH18. REMOVE NO. 1 EGR COOLER AND NO. 2 EGR VALVE ASSEMBLY WITH
ELECTRIC EGR CONTROL VALVE ASSEMBLYELECTRIC EGR CONTROL VALVE ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > REMOVAL > REMOVE NO. 1 EGR REMOVAL > REMOVE NO. 1 EGR COOLERCOOLER

AND NO. 2 EGR VALVE ASSEMBLY AND NO. 2 EGR VALVE ASSEMBLY WITH ELECTRIC EGR CONTROL VALVE ASSEMBLYWITH ELECTRIC EGR CONTROL VALVE ASSEMBLY

19. REMOVE ENGINE OIL LEVEL DIPSTICK GUIDE19. REMOVE ENGINE OIL LEVEL DIPSTICK GUIDE

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > REMOVAL > REMOVE ENGINE OILREMOVAL > REMOVE ENGINE OIL

LEVEL DIPSTICK GUIDELEVEL DIPSTICK GUIDE

20. REMOVE NO. 2 FUEL PIPE20. REMOVE NO. 2 FUEL PIPE

A352178A352178

*1*1

*2*2

*3*3

A343498C01A343498C01

**11 NNoo. . 6 W6 Waatteer Br Byy--ppaasss s HHoossee
**22 NNoo. . 7 W7 Waatteer Br Byy--ppaasss s HHoossee

**33 WWaatteer  r  HHoossee
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a.a. Slide the clamp and disconnect the No. 1 fuel hoseSlide the clamp and disconnect the No. 1 fuel hose
from the No. 2 fuel pipe.from the No. 2 fuel pipe.

b.b. Remove the bolt and No. 2 fuel pipe from theRemove the bolt and No. 2 fuel pipe from the
manifold stay.manifold stay.

21. REMOVE WIRING HARNESS CLAMP BRACKET21. REMOVE WIRING HARNESS CLAMP BRACKET

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > REMOVAL > REMOVE WIRING HARNESSREMOVAL > REMOVE WIRING HARNESS

CLAMP BRACKETCLAMP BRACKET

22. REMOVE MANIFOLD STAY22. REMOVE MANIFOLD STAY

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > REMOVAL > REMOVE MANIFOLD STAYREMOVAL > REMOVE MANIFOLD STAY

23. REMOVE FUEL INJECTION PUMP COVER SUB-ASSEMBLY23. REMOVE FUEL INJECTION PUMP COVER SUB-ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > REMOVAL > REMOVE FUEL INJECTION PUMP COVERREMOVAL > REMOVE FUEL INJECTION PUMP COVER

SUB-ASSEMBLYSUB-ASSEMBLY

24. REMOVE FUEL PUMP MOTOR WIRE24. REMOVE FUEL PUMP MOTOR WIRE

Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > REMOVAL > REMOVE FUEL PUMP MOTOR WIREREMOVAL > REMOVE FUEL PUMP MOTOR WIRE

25. REMOVE NO. 2 FUEL HOSE25. REMOVE NO. 2 FUEL HOSE

Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > REMOVAL > REMOVE NO. 2 FUEL HOSEREMOVAL > REMOVE NO. 2 FUEL HOSE

26. REMOVE NO. 1 FUEL HOSE26. REMOVE NO. 1 FUEL HOSE
Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > REMOVAL > REMOVE NO. 1 FUEL HOSEREMOVAL > REMOVE NO. 1 FUEL HOSE

27. REMOVE FUEL INLET PIPE SUB-ASSEMBLY27. REMOVE FUEL INLET PIPE SUB-ASSEMBLY

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > REMOVAL > REMOVE FUEL INLET PIPEREMOVAL > REMOVE FUEL INLET PIPE

SUB-ASSEMBLYSUB-ASSEMBLY

28. REMOVE NO. 2 NOZZLE LEAKAGE PIPE ASSEMBLY28. REMOVE NO. 2 NOZZLE LEAKAGE PIPE ASSEMBLY

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > REMOVAL > REMOVE NO. 2 NOZZLEREMOVAL > REMOVE NO. 2 NOZZLE

LEAKAGE PIPE ASSEMBLYLEAKAGE PIPE ASSEMBLY

29. REMOVE INTAKE MANIFOLD29. REMOVE INTAKE MANIFOLD

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > REMOVAL > REMOVE INTAKEREMOVAL > REMOVE INTAKE
MANIFOLDMANIFOLD

A343499A343499
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30. REMOVE WIRING HARNESS CLAMP BRACKET30. REMOVE WIRING HARNESS CLAMP BRACKET

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE WIRING HARNESS CLAMP BRACKET> REMOVE WIRING HARNESS CLAMP BRACKET

31. REMOVE NOZZLE LEAKAGE PIPE ASSEMBLY31. REMOVE NOZZLE LEAKAGE PIPE ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE NOZZLE LEAKAGE PIPE ASSEMBLY> REMOVE NOZZLE LEAKAGE PIPE ASSEMBLY

32. REMOVE WIRING HARNESS CLAMP BRACKET32. REMOVE WIRING HARNESS CLAMP BRACKET

a.a. Remove the 2 bolts and 2 wiring harness clampRemove the 2 bolts and 2 wiring harness clamp
brackets from the cylinder head cover sub-brackets from the cylinder head cover sub-
assembly.assembly.

33. REMOVE NO. 1 AND NO. 2 INJECTION PIPE SUB-ASSEMBLY33. REMOVE NO. 1 AND NO. 2 INJECTION PIPE SUB-ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE NO. 1 AND NO. > REMOVE NO. 1 AND NO. 2 INJECTION PIPE2 INJECTION PIPE

SUB-ASSEMBLYSUB-ASSEMBLY

34. REMOVE COMMON RAIL ASSEMBLY34. REMOVE COMMON RAIL ASSEMBLY

Click here FUEL (2GD-FTV) > COMMON RAIL > Click here FUEL (2GD-FTV) > COMMON RAIL > REMOVAL > REMOVE COMMON RAIL ASSEMBLYREMOVAL > REMOVE COMMON RAIL ASSEMBLY

35. REMOVE NO. 1 GLOW PLUG CONNECTOR 35. REMOVE NO. 1 GLOW PLUG CONNECTOR 

Click here STARTING (2GD-FTV) > GLOW PLUG > Click here STARTING (2GD-FTV) > GLOW PLUG > REMOVAL > REMOVE NO. 1 GLOW REMOVAL > REMOVE NO. 1 GLOW PLUG CONNECTORPLUG CONNECTOR

36. REMOVE GLOW PLUG ASSEMBLY36. REMOVE GLOW PLUG ASSEMBLY

Click here STARTING (2GD-FTV) > GLOW PLUG > Click here STARTING (2GD-FTV) > GLOW PLUG > REMOVAL > REMOVE GLOW PLUG ASSEMBLYREMOVAL > REMOVE GLOW PLUG ASSEMBLY

37. REMOVE HOSE BRACKET37. REMOVE HOSE BRACKET

A343500A343500
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a.a. Remove the 2 bolts and hose bracket from theRemove the 2 bolts and hose bracket from the
cylinder head sub-assembly.cylinder head sub-assembly.

38. REMOVE NO. 3 NOZZLE LEAKAGE PIPE38. REMOVE NO. 3 NOZZLE LEAKAGE PIPE

a.a. Remove the 2 nuts and No. 3 nozzle leakage pipeRemove the 2 nuts and No. 3 nozzle leakage pipe
from the cylinder block from the cylinder block sub-assembly.sub-assembly.

39. REMOVE NO. 5 WATER BY-PASS PIPE SUB-ASSEMBLY39. REMOVE NO. 5 WATER BY-PASS PIPE SUB-ASSEMBLY

a.a. Remove the 3 bolts, No. 5 water by-pass pipe sub-Remove the 3 bolts, No. 5 water by-pass pipe sub-

assembly and gasket from the cylinder block sub-assembly and gasket from the cylinder block sub-
assembly.assembly.

40. REMOVE NO. 1 COMPRESSOR MOUNTING BRACKET40. REMOVE NO. 1 COMPRESSOR MOUNTING BRACKET

A343501A343501

A343502A343502

A343503A343503
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a.a. Remove the 4 bolts and No. 1 compressorRemove the 4 bolts and No. 1 compressor
mounting bracket from the cylinder block sub-mounting bracket from the cylinder block sub-
assembly, timing chain case assembly and timingassembly, timing chain case assembly and timing
chain cover sub-assembly.chain cover sub-assembly.

41. REMOVE ENGINE COOLANT TEMPERATURE SENSOR 41. REMOVE ENGINE COOLANT TEMPERATURE SENSOR 

Click here ENGINE CONTROL (2GD-FTV) > ENGINE COOLANT TEMPERATURE SENSOR > REMOVAL >Click here ENGINE CONTROL (2GD-FTV) > ENGINE COOLANT TEMPERATURE SENSOR > REMOVAL >

REMOVE ENGINE COOLANT TEMPERATURE SENSORREMOVE ENGINE COOLANT TEMPERATURE SENSOR

42. REMOVE NO. 1 E42. REMOVE NO. 1 EXHAUST MANIFOLD HEAT INSULATOR XHAUST MANIFOLD HEAT INSULATOR 

Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > REMOVAL > Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > REMOVAL > REMOVE NO. 1REMOVE NO. 1

EXHAUST MANIFOLD HEAT INSULATOREXHAUST MANIFOLD HEAT INSULATOR

43. REMOVE NO. 1 TURBO INSULATOR 43. REMOVE NO. 1 TURBO INSULATOR 

Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > REMOVAL > Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > REMOVAL > REMOVE NO. 1REMOVE NO. 1

TURBO INSULATORTURBO INSULATOR

44. REMOVE NO. 2 EXHAUST PIPE SUPPORT STAY44. REMOVE NO. 2 EXHAUST PIPE SUPPORT STAY

Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > REMOVAL > Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > REMOVAL > REMOVE NO. 2REMOVE NO. 2

EXHAUST PIPE SUPPORT STAYEXHAUST PIPE SUPPORT STAY

45. REMOVE EXHAUST PIPE SUPPORT STAY45. REMOVE EXHAUST PIPE SUPPORT STAY

Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > REMOVAL > Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > REMOVAL > REMOVE EXHAUSTREMOVE EXHAUST

PIPE SUPPORT STAYPIPE SUPPORT STAY

46. REMOVE EXHAUST MANIFOLD CONVERTER SUB-46. REMOVE EXHAUST MANIFOLD CONVERTER SUB-ASSEMBLYASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > REMOVAL > Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > REMOVAL > REMOVE EXHAUSTREMOVE EXHAUST

MANIFOLD CONVERTER SUB-ASSEMBLYMANIFOLD CONVERTER SUB-ASSEMBLY

47. REMOVE PCV HOSE47. REMOVE PCV HOSE

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL >>

REMOVE PCV HOSEREMOVE PCV HOSE

48. REMOVE NO. 3 WATER BY-PASS PIPE48. REMOVE NO. 3 WATER BY-PASS PIPE

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL >>

REMOVE NO. 3 WATER BY-PASS PIPEREMOVE NO. 3 WATER BY-PASS PIPE

49. REMOVE NO. 1 WATER BY-PASS PIPE49. REMOVE NO. 1 WATER BY-PASS PIPE
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a.a. Remove the 3 bolts, No. 1 water by-pass pipe andRemove the 3 bolts, No. 1 water by-pass pipe and
gasket from the timing chain cover gasket from the timing chain cover sub-assembly.sub-assembly.

50. DISCONNECT NO. 1 AND NO. 2 TURBO WATER HOSE50. DISCONNECT NO. 1 AND NO. 2 TURBO WATER HOSE

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL >>

DISCONNECT TURBO WATER HOSEDISCONNECT TURBO WATER HOSE

51. REMOVE TURBOCHARGER STAY51. REMOVE TURBOCHARGER STAY

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL >>

REMOVE TURBOCHARGER STAYREMOVE TURBOCHARGER STAY

52. REMOVE TURBO OIL OUTLET PIPE52. REMOVE TURBO OIL OUTLET PIPE

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL >>

REMOVE TURBO OIL OUTLET PIPEREMOVE TURBO OIL OUTLET PIPE

53. REMOVE TURBO OIL INLET PIPE SUB-ASSEMBLY53. REMOVE TURBO OIL INLET PIPE SUB-ASSEMBLY

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL >>

REMOVE TURBO OIL INLET PIPE SUB-ASSEMBLYREMOVE TURBO OIL INLET PIPE SUB-ASSEMBLY

54. REMOVE TURBOCHARGER SUB-ASSEMBLY54. REMOVE TURBOCHARGER SUB-ASSEMBLY

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL >>

REMOVE TURBOCHARGER SUB-ASSEMBLYREMOVE TURBOCHARGER SUB-ASSEMBLY

55. REMOVE EXHAUST MANIFOLD55. REMOVE EXHAUST MANIFOLD

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > REMOVAL >>

REMOVE EXHAUST MANIFOLDREMOVE EXHAUST MANIFOLD

56. REMOVE ENGINE OIL PRESSURE SWITCH ASSEMBLY56. REMOVE ENGINE OIL PRESSURE SWITCH ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PRESSURE SWITCH > Click here LUBRICATION (2GD-FTV) > OIL PRESSURE SWITCH > REMOVAL > REMOVE ENGINE OILREMOVAL > REMOVE ENGINE OIL

PRESSURE SWITCH ASSEMBLYPRESSURE SWITCH ASSEMBLY

57. REMOVE NO. 2 WATER BY-PASS PIPE SUB-ASSEMBLY57. REMOVE NO. 2 WATER BY-PASS PIPE SUB-ASSEMBLY
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a.a. Slide the clamp and disconnect the No. 3 water by-Slide the clamp and disconnect the No. 3 water by-
pass hose from the water pass hose from the water outlet sub-assembly.outlet sub-assembly.

b.b. Remove the 2 bolts and No. 2 water by-pass pipeRemove the 2 bolts and No. 2 water by-pass pipe
sub-assembly from the engine water pumpsub-assembly from the engine water pump
assembly and water inlet.assembly and water inlet.

58. REMOVE WATER OUTLET SUB-ASSEMBLY58. REMOVE WATER OUTLET SUB-ASSEMBLY

a.a. Remove the 4 bolts, 2 nuts and water outlet sub-Remove the 4 bolts, 2 nuts and water outlet sub-
assembly from the timing chain cover sub-assembly from the timing chain cover sub-
assembly.assembly.

b.b. Remove the gasket from the timing chain coverRemove the gasket from the timing chain cover

sub-assembly.sub-assembly.

59. REMOVE WATER INLET59. REMOVE WATER INLET

a.a. Remove the 3 bolts and water inlet from the timingRemove the 3 bolts and water inlet from the timing

chain cover sub-assembly.chain cover sub-assembly.

60. REMOVE THERMOSTAT60. REMOVE THERMOSTAT

A343506A343506
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61. REMOVE NO. 1 IDLER PULLEY SUB-ASSEMBLY61. REMOVE NO. 1 IDLER PULLEY SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > REMOVE NO. 1 IDLER PULLEY REMOVAL > REMOVE NO. 1 IDLER PULLEY SUB-SUB-

ASSEMBLYASSEMBLY

62. REMOVE V-RIBBED BELT TENSIONER ASSEMBLY62. REMOVE V-RIBBED BELT TENSIONER ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > REMOVE V-RIBBED BELT TENSIONERREMOVAL > REMOVE V-RIBBED BELT TENSIONER

ASSEMBLYASSEMBLY

63. REMOVE NO. 1 VACUUM TRANSMITTING PIPE SUB-ASSEMBLY63. REMOVE NO. 1 VACUUM TRANSMITTING PIPE SUB-ASSEMBLY

a.a. Disconnect the No. 1 vacuum transmitting hoseDisconnect the No. 1 vacuum transmitting hose
from the vacuum pump assembly.from the vacuum pump assembly.

b.b. Remove the 3 bolts and No. 1 vacuum transmittingRemove the 3 bolts and No. 1 vacuum transmitting
pipe sub-assembly from the cylinder head sub-pipe sub-assembly from the cylinder head sub-
assembly.assembly.

64. REMOVE VACUUM PUMP ASSEMBLY64. REMOVE VACUUM PUMP ASSEMBLY

a.a. Remove the 3 bolts and vacuum pump assemblyRemove the 3 bolts and vacuum pump assembly
from the cylinder head from the cylinder head sub-assembly.sub-assembly.

b.b. Remove the 2 O-rings from the vacuum pumpRemove the 2 O-rings from the vacuum pump
assembly.assembly.

65. REMOVE CAMSHAFT OIL SEAL RETAINER 65. REMOVE CAMSHAFT OIL SEAL RETAINER 
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a.a. Remove the camshaft oil seal retainer from the No.Remove the camshaft oil seal retainer from the No.
3 camshaft bearing cap and cylinder head sub-3 camshaft bearing cap and cylinder head sub-
assembly.assembly.

66. REMOVE CRANKSHAFT PULLEY COVER 66. REMOVE CRANKSHAFT PULLEY COVER 

Click here ENGINE MECHANICAL (2GD-FTV) > FRONT CRANKSHAFT OIL SEAL > Click here ENGINE MECHANICAL (2GD-FTV) > FRONT CRANKSHAFT OIL SEAL > REMOVAL > REMOVEREMOVAL > REMOVE

CRANKSHAFT PULLY COVERCRANKSHAFT PULLY COVER

67. REMOVE CRANKSHAFT PULLEY67. REMOVE CRANKSHAFT PULLEY

Click here ENGINE MECHANICAL (2GD-FTV) > FRONT CRANKSHAFT OIL SEAL > Click here ENGINE MECHANICAL (2GD-FTV) > FRONT CRANKSHAFT OIL SEAL > REMOVAL > REMOVEREMOVAL > REMOVE

CRANKSHAFT PULLEYCRANKSHAFT PULLEY
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ENGINE UNIT > ENGINE UNIT > DISASSEMBLYDISASSEMBLY

1. REMOVE NO. 1 ENGINE 1. REMOVE NO. 1 ENGINE HANGER HANGER 

a.a. Remove the 2 bolts and No. 1 engine hanger fromRemove the 2 bolts and No. 1 engine hanger from
the cylinder head sub-assembly.the cylinder head sub-assembly.

2. REMOVE NO. 2 C2. REMOVE NO. 2 CYLINDER BLOCK INSULATOR YLINDER BLOCK INSULATOR 

a.a. Remove the No. 2 cylinder block insulator from theRemove the No. 2 cylinder block insulator from the
front No. 1 engine mounting bracket LH.front No. 1 engine mounting bracket LH.

3. REMOVE FRONT NO. 1 ENGINE MOUNTING BRACKET LH3. REMOVE FRONT NO. 1 ENGINE MOUNTING BRACKET LH

a.a. Remove the 4 bolts and front No. 1 engineRemove the 4 bolts and front No. 1 engine
mounting bracket LH from the cylinder block sub-mounting bracket LH from the cylinder block sub-
assembly.assembly.
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4. REMOVE NO. 3 C4. REMOVE NO. 3 CYLINDER BLOCK INSULATOR YLINDER BLOCK INSULATOR 

a.a. Remove the No. 3 cylinder block insulator from theRemove the No. 3 cylinder block insulator from the
cylinder block sub-assembly.cylinder block sub-assembly.

5. REMOVE GENERATOR BRACKET SUB-ASSEMBLY5. REMOVE GENERATOR BRACKET SUB-ASSEMBLY

a.a. Remove the 4 bolts and generator bracket sub-Remove the 4 bolts and generator bracket sub-
assembly from the cylinder head assembly from the cylinder head sub-assembly andsub-assembly and
timing chain case assembly.timing chain case assembly.

6. REMOVE FRONT NO. 1 ENGINE MOUNTING BRACKET RH6. REMOVE FRONT NO. 1 ENGINE MOUNTING BRACKET RH

a.a. Remove the 4 bolts and front No. 1 engineRemove the 4 bolts and front No. 1 engine
mounting bracket RH from the cylinder block sub-mounting bracket RH from the cylinder block sub-
assembly.assembly.
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7. REMOVE OIL COOLER ASSEMBLY7. REMOVE OIL COOLER ASSEMBLY

Click here LUBRICATION (2GD-FTV) > ENGINE OIL COOLER > Click here LUBRICATION (2GD-FTV) > ENGINE OIL COOLER > REMOVAL > REMOVE OIL COOLERREMOVAL > REMOVE OIL COOLER

ASSEMBLYASSEMBLY

8. REMOVE OIL FILTER SUB-ASSEMBLY8. REMOVE OIL FILTER SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL AND OIL Click here LUBRICATION (2GD-FTV) > OIL AND OIL FILTER > REPLACEMENT > REMOVE OIL FILTER FILTER > REPLACEMENT > REMOVE OIL FILTER SUB-SUB-

ASSEMBLYASSEMBLY

9. REMOVE OIL FILTER UNION9. REMOVE OIL FILTER UNION

a.a. Using a 27 mm deep socket wrench, remove the oilUsing a 27 mm deep socket wrench, remove the oil
filter union from the oil filter bracket.filter union from the oil filter bracket.

10. REMOVE OIL FILTER BRACKET10. REMOVE OIL FILTER BRACKET

a.a. Remove the bolt, 2 nuts and oil filter bracket fromRemove the bolt, 2 nuts and oil filter bracket from
the cylinder block sub-assembly.the cylinder block sub-assembly.

b.b. Remove the 2 O-rings from the cylinder block sub-Remove the 2 O-rings from the cylinder block sub-
assembly.assembly.

11. REMOVE INJECTOR ASSEMBLY11. REMOVE INJECTOR ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE INJECTOR ASSEMBLY> REMOVE INJECTOR ASSEMBLY

12. REMOVE NOZZLE HOLDER GASKET12. REMOVE NOZZLE HOLDER GASKET

Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL Click here FUEL (2GD-FTV) > FUEL INJECTOR > REMOVAL > REMOVE NOZZLE HOLDER GASKET> REMOVE NOZZLE HOLDER GASKET

A343521A343521

A343522A343522



- 153 -- 153 -

    

13. REMOVE CAMSHAFT POSITION SENSOR 13. REMOVE CAMSHAFT POSITION SENSOR 

Click here ENGINE CONTROL (2GD-FTV) > CAMSHAFT POSITION SENSOR > REMOVAL > Click here ENGINE CONTROL (2GD-FTV) > CAMSHAFT POSITION SENSOR > REMOVAL > REMOVEREMOVE

CAMSHAFT POSITION SENSORCAMSHAFT POSITION SENSOR

14. REMOVE OIL FILLER CAP SUB-ASSEMBLY14. REMOVE OIL FILLER CAP SUB-ASSEMBLY

a.a. Remove the oil filler Remove the oil filler cap sub-assembly from the cylinder head cover cap sub-assembly from the cylinder head cover sub-assembly.sub-assembly.

15. REMOVE OIL FILLER CAP GASKET15. REMOVE OIL FILLER CAP GASKET

a.a. Remove the oil filler cap Remove the oil filler cap gasket from the oil filler gasket from the oil filler cap sub-assembly.cap sub-assembly.

16. REMOVE CYLINDER HEAD COVER SUB-ASSEMBLY16. REMOVE CYLINDER HEAD COVER SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > REMOVE CYLINDER HEAD COVER SUB-REMOVAL > REMOVE CYLINDER HEAD COVER SUB-

ASSEMBLYASSEMBLY

17. REMOVE NO. 5 C17. REMOVE NO. 5 CYLINDER BLOCK INSULATOR YLINDER BLOCK INSULATOR 

a.a. Remove the No. 5 cylinder block insulator from theRemove the No. 5 cylinder block insulator from the
cylinder block sub-assembly.cylinder block sub-assembly.

18. REMOVE NO. 1 C18. REMOVE NO. 1 CYLINDER BLOCK INSULATOR YLINDER BLOCK INSULATOR 

a.a. Remove the No. 1 cylinder block insulator from theRemove the No. 1 cylinder block insulator from the
cylinder block sub-assembly.cylinder block sub-assembly.
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19. REMOVE CRANKSHAFT POSITION SENSOR HARNESS BRACKET19. REMOVE CRANKSHAFT POSITION SENSOR HARNESS BRACKET

a.a. Disconnect the crankshaft position sensorDisconnect the crankshaft position sensor
connector.connector.

b.b. Remove the bolt and Remove the bolt and crankshaft position sensorcrankshaft position sensor
harness bracket from the cylinder block sub-harness bracket from the cylinder block sub-
assembly.assembly.

20. REMOVE CRANKSHAFT POSITION SENSOR 20. REMOVE CRANKSHAFT POSITION SENSOR 

Click here ENGINE CONTROL (2GD-FTV) > CRANKSHAFT POSITION SENSOR > REMOVAL > Click here ENGINE CONTROL (2GD-FTV) > CRANKSHAFT POSITION SENSOR > REMOVAL > REMOVEREMOVE

CRANKSHAFT POSITION SENSORCRANKSHAFT POSITION SENSOR

21. REMOVE OIL PAN COVER SILENCER 21. REMOVE OIL PAN COVER SILENCER 
Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > REMOVE OIL PAN COVER SILENCERREMOVAL > REMOVE OIL PAN COVER SILENCER

22. REMOVE ENGINE OIL LEVEL SENSOR 22. REMOVE ENGINE OIL LEVEL SENSOR 

Click here LUBRICATION (2GD-FTV) > OIL LEVEL SENSOR > Click here LUBRICATION (2GD-FTV) > OIL LEVEL SENSOR > REMOVAL > REMOVE ENGINE OIL LEVELREMOVAL > REMOVE ENGINE OIL LEVEL

SENSORSENSOR

23. REMOVE OIL PAN SUB-ASSEMBLY23. REMOVE OIL PAN SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > REMOVE OIL PAN SUB-ASSEMBLYREMOVAL > REMOVE OIL PAN SUB-ASSEMBLY

24. REMOVE OIL STRAINER SUB-ASSEMBLY24. REMOVE OIL STRAINER SUB-ASSEMBLY

a.a. Remove the 4 bolts, Remove the 4 bolts, oil strainer sub-assembly andoil strainer sub-assembly and
gasket from the cylinder bgasket from the cylinder block sub-assembly.lock sub-assembly.

25 REMOVE REAR ENGINE OIL SEAL RETAINER25 REMOVE REAR ENGINE OIL SEAL RETAINER
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a.a. Remove the 5 bolts.Remove the 5 bolts.

b.b. Remove the rear engine oil seal retainer by pryingRemove the rear engine oil seal retainer by prying
between the rear engine oil seal retainer andbetween the rear engine oil seal retainer and
cylinder block sub-assembly with a screwdriver.cylinder block sub-assembly with a screwdriver.

NOTICE:NOTICE:

Be careful not to damage the contact surfaces of Be careful not to damage the contact surfaces of 
the cylinder block sub-assembly.the cylinder block sub-assembly.

HINT:HINT:
Tape the screwdriver tip before use.Tape the screwdriver tip before use.

26. REMOVE REAR ENGINE OIL SEAL26. REMOVE REAR ENGINE OIL SEAL

a.a. Place the rear engine oil seal retainer on woodenPlace the rear engine oil seal retainer on wooden
blocks.blocks.

b.b. Using a screwdriver, tap out the rear engine oilUsing a screwdriver, tap out the rear engine oil
seal from the rear engine oil seal retainer.seal from the rear engine oil seal retainer.

NOTICE:NOTICE:

Do not damage the surface of the rear engine oilDo not damage the surface of the rear engine oil
seal press fit hole.seal press fit hole.

HINT:HINT:

Tape the screwdriver tip before use.Tape the screwdriver tip before use.

27. REMOVE ENGINE WATER PUMP ASSEMBLY27. REMOVE ENGINE WATER PUMP ASSEMBLY

Click here COOLING (2GD-FTV) > WATER PUMP > Click here COOLING (2GD-FTV) > WATER PUMP > REMOVAL > REMOVE ENGINE WATER PUMP ASSEMBLYREMOVAL > REMOVE ENGINE WATER PUMP ASSEMBLY
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28. SET NO. 1 CYLINDER TO TDC/COMPRESSION28. SET NO. 1 CYLINDER TO TDC/COMPRESSION

a.a. Temporarily install the crankshaft pulley and crankshaft pulley set Temporarily install the crankshaft pulley and crankshaft pulley set bolt to the crankshaft.bolt to the crankshaft.

b.b. Align the timing mark of the crankshaft pulley andAlign the timing mark of the crankshaft pulley and
timing chain cover sub-assembly by rotating thetiming chain cover sub-assembly by rotating the
crankshaft clockwise.crankshaft clockwise.

c.c. Make sure that the timing mark of the camshaftMake sure that the timing mark of the camshaft

timing sprocket is at the top.timing sprocket is at the top.

HINT:HINT:

If the timing mark is not at the top, turn theIf the timing mark is not at the top, turn the
crankshaft pulley 1 revolution so that crankshaft pulley 1 revolution so that the timingthe timing
mark is at the top (set the No. 1 piston to TDC/mark is at the top (set the No. 1 piston to TDC/
compression).compression).

29. REMOVE TIMING CHAIN COVER PLATE29. REMOVE TIMING CHAIN COVER PLATE

Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > REMOVAL > REMOVE TIMING CHAIN COVER PLATEREMOVAL > REMOVE TIMING CHAIN COVER PLATE

30. REMOVE SUPPLY PUMP ASSEMBLY30. REMOVE SUPPLY PUMP ASSEMBLY

NOTICE:NOTICE:

Do not hold the supply pump assembly by the partsDo not hold the supply pump assembly by the parts
indicated by the arrows in the illustration.indicated by the arrows in the illustration.
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a.a. Using SST, hold the crankshaft pulley and Using SST, hold the crankshaft pulley and loosenloosen
the supply pump shaft nut.the supply pump shaft nut.
SST SST 

09213-58014 (91551-80840)09213-58014 (91551-80840)

09330-0002109330-00021

NOTICE:NOTICE:

Do not excessively loosen the supply Do not excessively loosen the supply pump shaftpump shaft
nut, otherwise SST cannot be nut, otherwise SST cannot be installed.installed.

HINT:HINT:

Rotate the supply pump shaft nut once to loosenRotate the supply pump shaft nut once to loosen
it.it.

b.b. Install SST with the 3 bolts to the timing chainInstall SST with the 3 bolts to the timing chain
cover sub-assembly.cover sub-assembly.
SST SST 

09241-1101009241-11010

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

HINT:HINT:

*a*a
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•• Make surMake sure that the that the instale installation dlation directirectionion
of SST is as shown in the illustration.of SST is as shown in the illustration.

•• Align tAlign the hexhe hexagonaagonal portil portion of SST won of SST withith
the supply pump shaft nut to the supply pump shaft nut to installinstall
SST.SST.

c.c. Loosen the 3 nuts to the ends of the stud bolts.Loosen the 3 nuts to the ends of the stud bolts.

NOTICE:NOTICE:

Do not completely remove the nuts. Otherwise,Do not completely remove the nuts. Otherwise,
the supply pump assembly may fall off.the supply pump assembly may fall off.

*a*a
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d.d. Using SST, loosen the supply pump shaft nut andUsing SST, loosen the supply pump shaft nut and
detach the supply pump assembly and injectiondetach the supply pump assembly and injection
pump drive gear.pump drive gear.

e.e. Remove the 3 nuts from the stud bolts.Remove the 3 nuts from the stud bolts.

f.f. Remove the O-ring from the supply pumpRemove the O-ring from the supply pump
assembly.assembly.

g.g. Remove SST from the timing chain cover sub-Remove SST from the timing chain cover sub-
assembly.assembly.

h.h. Remove the supply pump shaft nut from the timingRemove the supply pump shaft nut from the timing
chain cover sub-assembly service hole.chain cover sub-assembly service hole.

i.i. Remove the crankshaft pulley set bolt andRemove the crankshaft pulley set bolt and
crankshaft pulley from the crankshaft.crankshaft pulley from the crankshaft.

31. REMOVE INJECTION PUMP INSULATOR 31. REMOVE INJECTION PUMP INSULATOR 

a.a. Remove the injection pump insulator from theRemove the injection pump insulator from the
cylinder block sub-assembly.cylinder block sub-assembly.

32. REMOVE TIMING CHAIN COVER SUB-ASSEMBLY32. REMOVE TIMING CHAIN COVER SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > REMOVE TIMING CHAIN COVER SUB-REMOVAL > REMOVE TIMING CHAIN COVER SUB-

ASSEMBLYASSEMBLY

SSTSST
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33. REMOVE FRONT CRANKSHAFT OIL SEAL33. REMOVE FRONT CRANKSHAFT OIL SEAL

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > REMOVE FRONT CRANKSHAFT OIL SEALREMOVAL > REMOVE FRONT CRANKSHAFT OIL SEAL

34. REMOVE OIL PUMP RELIEF VALVE PLUG34. REMOVE OIL PUMP RELIEF VALVE PLUG

a.a. Remove the oil pump relief valve plug and gasketRemove the oil pump relief valve plug and gasket
from the timing chain cover from the timing chain cover sub-assembly.sub-assembly.

35. INSPECT BACKLASH OF OIL PUMP GEAR TO OIL PUMP DRIVE GEAR 35. INSPECT BACKLASH OF OIL PUMP GEAR TO OIL PUMP DRIVE GEAR 
Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > INSPECT BACKLASH OF OIL PUMP GEARREMOVAL > INSPECT BACKLASH OF OIL PUMP GEAR

TO OIL PUMP DRIVE GEARTO OIL PUMP DRIVE GEAR

36. REMOVE OIL PUMP DRIVE GEAR 36. REMOVE OIL PUMP DRIVE GEAR 

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > REMOVE OIL PUMP DRIVE GEARREMOVAL > REMOVE OIL PUMP DRIVE GEAR

37. REMOVE TIMING CHAIN GUIDE37. REMOVE TIMING CHAIN GUIDE

Click here ENGINE MECHANICAL (2GD-FTV) > CAMSHAFT > REMOVAL Click here ENGINE MECHANICAL (2GD-FTV) > CAMSHAFT > REMOVAL > REMOVE TIMING CHAIN GUIDE> REMOVE TIMING CHAIN GUIDE

38. REMOVE NO. 2 C38. REMOVE NO. 2 CHAIN TENSIONER ASSEMBLYHAIN TENSIONER ASSEMBLY

a.a. Allow the plunger to extend slightly, and thenAllow the plunger to extend slightly, and then
rotate the stopper plate clockwise to release therotate the stopper plate clockwise to release the
lock. Once the lock is released, push the plungerlock. Once the lock is released, push the plunger
into the No. 2 chain tensioner assembly.into the No. 2 chain tensioner assembly.
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b.b. Move the stopper plate counterclockwise to set theMove the stopper plate counterclockwise to set the
lock, and then insert a pin into the stopper platelock, and then insert a pin into the stopper plate
hole.hole.

c.c. Remove the 2 bolts and No. 2 chain tensionerRemove the 2 bolts and No. 2 chain tensioner
assembly from the timing chain case assembly.assembly from the timing chain case assembly.

39. REMOVE NO. 2 CHAIN TENSIONER SLIPPER 39. REMOVE NO. 2 CHAIN TENSIONER SLIPPER 

a.a. Remove the bolt and No. 2 chain tensioner slipperRemove the bolt and No. 2 chain tensioner slipper
from the timing chain case assembly.from the timing chain case assembly.

40. REMOVE NO. 2 C40. REMOVE NO. 2 CHAIN VIBRATION DAMPER HAIN VIBRATION DAMPER 
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a.a. Remove the 2 bolts and No. 2 chain vibrationRemove the 2 bolts and No. 2 chain vibration
damper from the timing damper from the timing chain case assembly.chain case assembly.

41. REMOVE NO. 2 C41. REMOVE NO. 2 CHAIN SUB-ASSEMBLYHAIN SUB-ASSEMBLY

a.a. Remove the No. 2 Remove the No. 2 chain sub-assembly from the camshaft timing sprockets and injection pump chain sub-assembly from the camshaft timing sprockets and injection pump drivedrive
gear.gear.

42. REMOVE NO. 1 C42. REMOVE NO. 1 CHAIN TENSIONER ASSEMBLYHAIN TENSIONER ASSEMBLY

NOTICE:NOTICE:
•• When tWhen the pin he pin is remis removed froved from the om the No. 1No. 1

chain tensioner assembly, the plunger andchain tensioner assembly, the plunger and
spring may come off of the No. 1 chainspring may come off of the No. 1 chain
tensioner assembly body, but this is not tensioner assembly body, but this is not aa
malfunction.malfunction.

•• BeforBefore instae installing thlling the plungee plunger and sprinr and spring tog to
the No. 1 chain the No. 1 chain tensioner assembly body,tensioner assembly body,
check that they are free of foreign mattercheck that they are free of foreign matter
and not damaged.and not damaged.

A343540A343540
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a.a. Fully insert the plunger, align the No. 1 chainFully insert the plunger, align the No. 1 chain
tensioner assembly body hole with the plungertensioner assembly body hole with the plunger
groove and insert the pin as shown in thegroove and insert the pin as shown in the
illustration.illustration.

b.b. Remove the 2 bolts, No. 1 chain tensionerRemove the 2 bolts, No. 1 chain tensioner
assembly and gasket from the cylinder block sub-assembly and gasket from the cylinder block sub-
assembly.assembly.

43. REMOVE NO. 1 CHAIN TENSIONER SLIPPER 43. REMOVE NO. 1 CHAIN TENSIONER SLIPPER 
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a.a. Remove the No. 1 chain tensioner slipper from theRemove the No. 1 chain tensioner slipper from the
straight pin.straight pin.

44. REMOVE NO. 1 C44. REMOVE NO. 1 CHAIN VIBRATION DAMPER HAIN VIBRATION DAMPER 

a.a. Remove the bolt and No. 1 chain vibration damperRemove the bolt and No. 1 chain vibration damper
from the cylinder block from the cylinder block sub-assembly.sub-assembly.

45. REMOVE CRANKSHAFT TIMING SPROCKET, INJECTION PUMP 45. REMOVE CRANKSHAFT TIMING SPROCKET, INJECTION PUMP DRIVEDRIVE
GEAR WITH NO. 1 CHAIN SUB-ASSEMBLYGEAR WITH NO. 1 CHAIN SUB-ASSEMBLY

a.a. Remove the crankshaft timing sprocket, injectionRemove the crankshaft timing sprocket, injection
pump drive gear with No. 1 chain sub-assemblypump drive gear with No. 1 chain sub-assembly
from the crankshaft and supply pump from the crankshaft and supply pump shaft.shaft.
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a.a. for Exhaust Side:for Exhaust Side:

i.i. Hold hexagonal portion of the No. 2 camshaftHold hexagonal portion of the No. 2 camshaft
with a wrench and remove the camshaftwith a wrench and remove the camshaft
timing sprocket bolt and camshaft timingtiming sprocket bolt and camshaft timing
sprocket from the No. 2 sprocket from the No. 2 camshaft.camshaft.

NOTICE:NOTICE:

Be careful not to damage the No. 2 camshaftBe careful not to damage the No. 2 camshaft
or cylinder head sub-assembly with theor cylinder head sub-assembly with the

wrench.wrench.

b.b. for Intake Side:for Intake Side:

i.i. Hold hexagonal portion of the camshaft with aHold hexagonal portion of the camshaft with a
wrench and remove the camshaft timingwrench and remove the camshaft timing
sprocket bolt and camshaft timing sprocketsprocket bolt and camshaft timing sprocket
from the camshaft.from the camshaft.

NOTICE:NOTICE:

Be careful not to damage the camshaft orBe careful not to damage the camshaft or
cylinder head sub-assembly with the wrench.cylinder head sub-assembly with the wrench.

47. REMOVE TIMING CHAIN CASE ASSEMBLY47. REMOVE TIMING CHAIN CASE ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > REMOVAL > REMOVE TIMING CHAIN CASE ASSEMBLYREMOVAL > REMOVE TIMING CHAIN CASE ASSEMBLY

48. REMOVE NO. 3 C48. REMOVE NO. 3 CAMSHAFT BEARING CAPAMSHAFT BEARING CAP
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a.a. Remove the 2 camshaft bearing cap bolts and No.Remove the 2 camshaft bearing cap bolts and No.
3 camshaft bearing cap from the cylinder head3 camshaft bearing cap from the cylinder head
sub-assembly.sub-assembly.

49. REMOVE NO. 1 AND 49. REMOVE NO. 1 AND NO. 2 CAMSHAFT BEARING CAPNO. 2 CAMSHAFT BEARING CAP

a.a. Remove the 20 camshaft bearing cap bolts in theRemove the 20 camshaft bearing cap bolts in the
sequence shown in the illustration.sequence shown in the illustration.

b.b. Remove the No. 1 camshaft bearing cap and 8 No.Remove the No. 1 camshaft bearing cap and 8 No.
2 camshaft bearing caps from the cylinder head2 camshaft bearing caps from the cylinder head

sub-assembly.sub-assembly.
HINT:HINT:

Arrange the removed parts in the correct order.Arrange the removed parts in the correct order.

50. REMOVE CAMSHAFT50. REMOVE CAMSHAFT

a.a. Remove the camshaft from the cylinder Remove the camshaft from the cylinder head sub-assembly.head sub-assembly.

51. REMOVE NO. 2 C51. REMOVE NO. 2 CAMSHAFTAMSHAFT

a.a. Remove the No. 2 Remove the No. 2 camshaft from the cylinder head sub-assembly.camshaft from the cylinder head sub-assembly.

52. REMOVE NO. 1 VALVE ROCKER ARM SUB-ASSEMBLY52. REMOVE NO. 1 VALVE ROCKER ARM SUB-ASSEMBLY

a.a. Remove the 16 No. 1 valve rocker arm sub-assemblies from the 16 valve lash adjuster assemblies.Remove the 16 No. 1 valve rocker arm sub-assemblies from the 16 valve lash adjuster assemblies.

53. REMOVE VALVE LASH ADJUSTER ASSEMBLY53. REMOVE VALVE LASH ADJUSTER ASSEMBLY

a.a. Remove the 16 valve Remove the 16 valve lash adjuster assemblies from the cylinder head lash adjuster assemblies from the cylinder head sub-assembly.sub-assembly.

54. REMOVE CYLINDER HEAD SUB-ASSEMBLY54. REMOVE CYLINDER HEAD SUB-ASSEMBLY
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Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER HEAD GASKET > Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER HEAD GASKET > REMOVAL > REMOVEREMOVAL > REMOVE

CYLINDER HEAD SUB-ASSEMBLYCYLINDER HEAD SUB-ASSEMBLY
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55. REMOVE CYLINDER HEAD GASKET55. REMOVE CYLINDER HEAD GASKET

Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER HEAD GASKET > Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER HEAD GASKET > REMOVAL > REMOVEREMOVAL > REMOVE

CYLINDER HEAD GASKETCYLINDER HEAD GASKET

56. REMOVE LOCK PLATE56. REMOVE LOCK PLATE

a.a. Remove the bolt and lock plate from the cylinderRemove the bolt and lock plate from the cylinder
block sub-assembly.block sub-assembly.

57. REMOVE STUD BOLT57. REMOVE STUD BOLT
NOTICE:NOTICE:

If a stud bolt is deformed or its threads are damaged, replace it.If a stud bolt is deformed or its threads are damaged, replace it.

58. REMOVE STRAIGHT PIN58. REMOVE STRAIGHT PIN

NOTICE:NOTICE:

It is not necessary to remove the straight pin unless it is being replaced.It is not necessary to remove the straight pin unless it is being replaced.
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ENGINE UNIT > ENGINE UNIT > INSPECTIONINSPECTION

1. INSPECT NO. 1 C1. INSPECT NO. 1 CHAIN SUB-ASSEMBLYHAIN SUB-ASSEMBLY

a.a. Using a spring scale, pull the No. 1 chain sub-Using a spring scale, pull the No. 1 chain sub-
assembly with a force of 147 N (15 kgf, 33.0 lbf)assembly with a force of 147 N (15 kgf, 33.0 lbf)
as shown in the illustration.as shown in the illustration.

b.b. Using a vernier caliper, measure the length of 16Using a vernier caliper, measure the length of 16
pins.pins.

Maximum chain elongation:Maximum chain elongation:
144.7 mm (5.70 in.)144.7 mm (5.70 in.)

HINT:HINT:

Perform the measurement at 3 random places.Perform the measurement at 3 random places.

If the elongation is more than the maximum,If the elongation is more than the maximum,
replace the No. 1 replace the No. 1 chain sub-assembly.chain sub-assembly.

2. INSPECT NO. 2 C2. INSPECT NO. 2 CHAIN SUB-ASSEMBLYHAIN SUB-ASSEMBLY

a.a. Using a spring scale, pull the No. 2 chain sub-Using a spring scale, pull the No. 2 chain sub-
assembly with a force of 147 N (15 kgf, 33.0 lbf)assembly with a force of 147 N (15 kgf, 33.0 lbf)
as shown in the illustration.as shown in the illustration.

b.b. Using a vernier caliper, measure the length of 16Using a vernier caliper, measure the length of 16
pins.pins.

Maximum chain elongation:Maximum chain elongation:
121.6 mm (4.79 in.)121.6 mm (4.79 in.)

HINT:HINT:

Perform the measurement at 3 random places.Perform the measurement at 3 random places.

If the elongation is more than the maximum,If the elongation is more than the maximum,

replace the No. 2 replace the No. 2 chain sub-assembly.chain sub-assembly.

3. INSPECT NO. 1 C3. INSPECT NO. 1 CHAIN TENSIONER ASSEMBLYHAIN TENSIONER ASSEMBLY

NOTICE:NOTICE:
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•• When tWhen the pin he pin is remis removed froved from the om the No. 1No. 1
chain tensioner assembly, the plunger andchain tensioner assembly, the plunger and
spring may come off of the No. 1 chainspring may come off of the No. 1 chain
tensioner assembly body, but this is not tensioner assembly body, but this is not aa
malfunction.malfunction.

•• BeforBefore instae installing thlling the plungee plunger and sprinr and spring tog to
the No. 1 chain the No. 1 chain tensioner assembly body,tensioner assembly body,
check that they are free of foreign mattercheck that they are free of foreign matter

and not damaged.and not damaged.

a.a. Push the plunger and check that it movesPush the plunger and check that it moves
smoothly.smoothly.

If necessary, replace the No. 1 If necessary, replace the No. 1 chain tensionerchain tensioner
assembly.assembly.

4. INSPECT NO. 2 C4. INSPECT NO. 2 CHAIN TENSIONER ASSEMBLYHAIN TENSIONER ASSEMBLY

a.a. Move the stopper plate upward to release the lock.Move the stopper plate upward to release the lock.
Push the plunger and check that it movesPush the plunger and check that it moves
smoothly.smoothly.

If necessary, replace the No. 2 If necessary, replace the No. 2 chain tensionerchain tensioner
assembly.assembly.
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5. INSPECT CAMSHAFT TIMING SPROCKET5. INSPECT CAMSHAFT TIMING SPROCKET

a.a. Wrap the No. 2 Wrap the No. 2 chain sub-assembly around the camshaft timing sprocket.chain sub-assembly around the camshaft timing sprocket.

b.b. Using a vernier caliper, measure Using a vernier caliper, measure the camshaftthe camshaft
timing sprocket diameter with the No. 2 chain sub-timing sprocket diameter with the No. 2 chain sub-
assembly.assembly.

Minimum sprocket with chain diameter:Minimum sprocket with chain diameter:

97.79 mm (3.85 in.)97.79 mm (3.85 in.)

If the diameter is less than the minimum, replaceIf the diameter is less than the minimum, replace
the No. 2 chain sub-assembly and camshaft timingthe No. 2 chain sub-assembly and camshaft timing
sprocket.sprocket.

HINT:HINT:

The vernier caliper must contact the No. 2 chainThe vernier caliper must contact the No. 2 chain
sub-assembly rollers for the measurement.sub-assembly rollers for the measurement.

6. INSPECT CRANKSHAFT TIMING SPROCKET6. INSPECT CRANKSHAFT TIMING SPROCKET

a.a. Wrap the No. 1 Wrap the No. 1 chain sub-assembly around the crankshaft timing sprocket.chain sub-assembly around the crankshaft timing sprocket.

b.b. Using a vernier caliper, measure Using a vernier caliper, measure the crankshaftthe crankshaft
timing sprocket diameter with the No. 1 chain sub-timing sprocket diameter with the No. 1 chain sub-
assembly.assembly.

Minimum sprocket with chain diameter:Minimum sprocket with chain diameter:
71.26 mm (2.81 in.)71.26 mm (2.81 in.)

If the diameter is less than the minimum, replaceIf the diameter is less than the minimum, replace
the No. 1 chain sub-assembly and crankshaft timingthe No. 1 chain sub-assembly and crankshaft timing
sprocket.sprocket.

HINT:HINT:

The vernier caliper must contact the No. 1 chainThe vernier caliper must contact the No. 1 chain
sub-assembly rollers for the measurement.sub-assembly rollers for the measurement.

7. INSPECT INJECTION PUMP DRIVE GEAR 7. INSPECT INJECTION PUMP DRIVE GEAR 

a.a. for No. 1 Chain Sub-assembly Side:for No. 1 Chain Sub-assembly Side:

i.i. Wrap the No. 1 chain sub-assembly around the injection pump drive gear.Wrap the No. 1 chain sub-assembly around the injection pump drive gear.

A345793A345793
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ii.ii. Using a vernier caliper, measure the injectionUsing a vernier caliper, measure the injection
pump drive gear diameter with the No. 1 chainpump drive gear diameter with the No. 1 chain
sub-assembly.sub-assembly.

Minimum gear with chain diameter:Minimum gear with chain diameter:
71.26 mm (2.81 in.)71.26 mm (2.81 in.)

If the diameter is less than the minimum,If the diameter is less than the minimum,
replace the No. 1 replace the No. 1 chain sub-assembly andchain sub-assembly and

injection pump drive gear.injection pump drive gear.
HINT:HINT:

The vernier caliper must contact the No. 1The vernier caliper must contact the No. 1
chain sub-assembly rollers for thechain sub-assembly rollers for the
measurement.measurement.

b.b. for No. 2 Chain Sub-assembly Side:for No. 2 Chain Sub-assembly Side:

i.i. Wrap the No. 2 chain sub-assembly around the injection pump drive gear.Wrap the No. 2 chain sub-assembly around the injection pump drive gear.

ii.ii. Using a vernier caliper, measure the injectionUsing a vernier caliper, measure the injection
pump drive gear diameter with the No. 2 chainpump drive gear diameter with the No. 2 chain
sub-assembly.sub-assembly.

Minimum gear with chain diameter:Minimum gear with chain diameter:
52.32 mm (2.06 in.)52.32 mm (2.06 in.)

If the diameter is less than the minimum,If the diameter is less than the minimum,
replace the No. 2 replace the No. 2 chain sub-assembly andchain sub-assembly and
injection pump drive gear.injection pump drive gear.

HINT:HINT:

The vernier caliper must contact the No. 2The vernier caliper must contact the No. 2
chain sub-assembly rollers for thechain sub-assembly rollers for the
measurement.measurement.

8. INSPECT NO. 1 CHAIN TENSIONER SLIPPER 8. INSPECT NO. 1 CHAIN TENSIONER SLIPPER 

a.a. Measure the depth of wear of the No. 1 chainMeasure the depth of wear of the No. 1 chain
tensioner slipper.tensioner slipper.

Maximum depth:Maximum depth:
1.0 mm (0.0394 in.)1.0 mm (0.0394 in.)

If the depth is more than the maximum, replace theIf the depth is more than the maximum, replace the
No. 1 chain tensioner slipper.No. 1 chain tensioner slipper.
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9. INSPECT NO. 2 CHAIN TENSIONER SLIPPER 9. INSPECT NO. 2 CHAIN TENSIONER SLIPPER 

a.a. Measure the depth of wear of the No. 2 chainMeasure the depth of wear of the No. 2 chain
tensioner slipper.tensioner slipper.

Maximum depth:Maximum depth:
1.0 mm (0.0394 in.)1.0 mm (0.0394 in.)

If the depth is more than the maximum, replace theIf the depth is more than the maximum, replace the
No. 2 chain tensioner slipper.No. 2 chain tensioner slipper.

10. INSPECT NO. 1 C10. INSPECT NO. 1 CHAIN VIBRATION DAMPER HAIN VIBRATION DAMPER 

a.a. Measure the depth of wear of the No. 1 chainMeasure the depth of wear of the No. 1 chain

vibration damper.vibration damper.

Maximum depth:Maximum depth:
1.0 mm (0.0394 in.)1.0 mm (0.0394 in.)

If the depth is more than the maximum, replace theIf the depth is more than the maximum, replace the
No. 1 chain vibration damper.No. 1 chain vibration damper.

11. INSPECT NO. 2 C11. INSPECT NO. 2 CHAIN VIBRATION DAMPER HAIN VIBRATION DAMPER 

a.a. Measure the depth of wear of the No. 2 chainMeasure the depth of wear of the No. 2 chain
vibration damper.vibration damper.

Maximum depth:Maximum depth:
1.0 mm (0.0394 in.)1.0 mm (0.0394 in.)

If the depth is more than the maximum, replace theIf the depth is more than the maximum, replace the
No. 2 chain vibration damper.No. 2 chain vibration damper.
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12. INSPECT TIMING CHAIN GUIDE12. INSPECT TIMING CHAIN GUIDE

a.a. Measure the depth of wear of the timing chainMeasure the depth of wear of the timing chain
guide.guide.

Maximum depth:Maximum depth:
1.0 mm (0.0394 in.)1.0 mm (0.0394 in.)

If the depth is more than the maximum, replace theIf the depth is more than the maximum, replace the
timing chain guide.timing chain guide.

13. INSPECT INTAKE MANIFOLD13. INSPECT INTAKE MANIFOLD

a.a. Using a precision straightedge and feeler gauge,Using a precision straightedge and feeler gauge,

measure the warpage of the surface where themeasure the warpage of the surface where the
intake manifold contacts the cylinder head sub-intake manifold contacts the cylinder head sub-
assembly.assembly.

Maximum warpage:Maximum warpage:
0.10 mm (0.00394 in.)0.10 mm (0.00394 in.)

If the warpage is more than the maximum, replaceIf the warpage is more than the maximum, replace
the intake manifold.the intake manifold.

14. INSPECT EXHAUST MANIFOLD14. INSPECT EXHAUST MANIFOLD

a.a. Using a precision straightedge and feeler gauge,Using a precision straightedge and feeler gauge,
measure the warpage of the surface where themeasure the warpage of the surface where the
exhaust manifold contacts the cylinder head sub-exhaust manifold contacts the cylinder head sub-
assembly.assembly.

Maximum warpage:Maximum warpage:
0.10 mm (0.00394 in.)0.10 mm (0.00394 in.)

If the warpage is more than the maximum, replaceIf the warpage is more than the maximum, replace
the exhaust manifold.the exhaust manifold.
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15. INSPECT CAMSHAFT15. INSPECT CAMSHAFT

a.a. Inspect the camshaft runout.Inspect the camshaft runout.

i.i. Place the camshaft on V-blocks.Place the camshaft on V-blocks.

ii.ii. Using a dial indicator, measure the circle runout at the center journal.Using a dial indicator, measure the circle runout at the center journal.

Maximum circle runout:Maximum circle runout:
0.03 mm (0.00118 in.)0.03 mm (0.00118 in.)

If the circle runout is If the circle runout is more than the maximum, replace the more than the maximum, replace the camshaft.camshaft.

HINT:HINT:

Check the oil clearance after repCheck the oil clearance after replacing the camshaft.lacing the camshaft.

b.b. Inspect the cam lobes.Inspect the cam lobes.

i.i. Using a micrometer, measure the cam lobe height.Using a micrometer, measure the cam lobe height.

Standard cam lobe height:Standard cam lobe height:
41.425 to 41.525 mm (1.631 to 1.635 in.)41.425 to 41.525 mm (1.631 to 1.635 in.)

Minimum cam lobe height:Minimum cam lobe height:

41.375 mm (1.629 in.)41.375 mm (1.629 in.)

If the cam lobe height If the cam lobe height is less than the minimum, replace is less than the minimum, replace the camshaft.the camshaft.

c.c. Inspect the camshaft journals.Inspect the camshaft journals.

i.i. Using a micrometer, measure the journal diameter.Using a micrometer, measure the journal diameter.

Standard Journal Diameter:Standard Journal Diameter:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

No. 1 journalNo. 1 journal
34.449 to 34.465 mm34.449 to 34.465 mm
(1.356 to 1.357 in.)(1.356 to 1.357 in.)

Other journalsOther journals
22.990 to 23.007 mm22.990 to 23.007 mm
(0.905 to 0.906 in.)(0.905 to 0.906 in.)

If the journal diameter is If the journal diameter is not as specified, check the oil not as specified, check the oil clearance.clearance.

16. INSPECT NO. 2 C16. INSPECT NO. 2 CAMSHAFTAMSHAFT

a.a. Inspect the No. 2 camshaft runout.Inspect the No. 2 camshaft runout.

i.i. Place the No. 2 camshaft on V-blocks.Place the No. 2 camshaft on V-blocks.

ii.ii. Using a dial indicator, measure the circle runout at the center journal.Using a dial indicator, measure the circle runout at the center journal.

Maximum circle runout:Maximum circle runout:
0.03 mm (0.00118 in.)0.03 mm (0.00118 in.)

If the circle runout is more than the maximum, replace the No. 2 camshaft.If the circle runout is more than the maximum, replace the No. 2 camshaft.

HINT:HINT:



Check the oil clearance after repCheck the oil clearance after replacing the No. 2 camshaft.lacing the No. 2 camshaft.
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b.b. Inspect the cam lobes.Inspect the cam lobes.

i.i. Using a micrometer, measure the cam lobe height.Using a micrometer, measure the cam lobe height.

Standard cam lobe height:Standard cam lobe height:
41.694 to 41.794 mm (1.641 to 1.645 in.)41.694 to 41.794 mm (1.641 to 1.645 in.)

Minimum cam lobe height:Minimum cam lobe height:
41.644 mm (1.640 in.)41.644 mm (1.640 in.)

If the cam lobe height If the cam lobe height is less than the minimum, replace is less than the minimum, replace the No. 2 camshaft.the No. 2 camshaft.

c.c. Inspect the No. 2 camshaft journals.Inspect the No. 2 camshaft journals.

i.i. Using a micrometer, measure the journal diameter.Using a micrometer, measure the journal diameter.

Standard Journal Diameter:Standard Journal Diameter:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

No. 1 journalNo. 1 journal
34.449 to 34.465 mm34.449 to 34.465 mm
(1.356 to 1.357 in.)(1.356 to 1.357 in.)

Other journalsOther journals
22.990 to 23.007 mm22.990 to 23.007 mm
(0.905 to 0.906 in.)(0.905 to 0.906 in.)

If the journal diameter is If the journal diameter is not as specified, check the oil not as specified, check the oil clearance.clearance.

17. INSPECT CAMSHAFT OIL CLEARANCE17. INSPECT CAMSHAFT OIL CLEARANCE

a.a. Clean the No. 1 Clean the No. 1 camshaft bearing cap, No. 2 camshaft bearing caps, camshaft journals and No. camshaft bearing cap, No. 2 camshaft bearing caps, camshaft journals and No. 22
camshaft journals.camshaft journals.

b.b. Place the camshaft and No. 2 camshaft on Place the camshaft and No. 2 camshaft on the cylinder head sub-assembly.the cylinder head sub-assembly.

c.c. Lay a strip of Plastigage across each Lay a strip of Plastigage across each of theof the
camshaft journals.camshaft journals.

d.d. Install the No. 1 camshaft bearing cap and No. 2Install the No. 1 camshaft bearing cap and No. 2
camshaft bearing caps to the cylinder head sub-camshaft bearing caps to the cylinder head sub-
assembly.assembly.

Click here ENGINE MECHANICAL (2GD-FTV) >Click here ENGINE MECHANICAL (2GD-FTV) >
ENGINE UNIT > REASSEMBLY > INSTALL NO. ENGINE UNIT > REASSEMBLY > INSTALL NO. 11

AND NO. 2 CAMSHAFT BEARING CAPAND NO. 2 CAMSHAFT BEARING CAP

NOTICE:NOTICE:

Do not turn the Do not turn the camshaft and No. 2 camshaft.camshaft and No. 2 camshaft.

e.e. Remove the No. 1 camshaft bearing cap and No. 2Remove the No. 1 camshaft bearing cap and No. 2
camshaft bearing caps from the cylinder head sub-camshaft bearing caps from the cylinder head sub-
assembly.assembly.

Click here ENGINE MECHANICAL (2GD-FTV) >Click here ENGINE MECHANICAL (2GD-FTV) >

ENGINE UNIT > DISASSEMBLY > REMOVE NO. 1 ENGINE UNIT > DISASSEMBLY > REMOVE NO. 1 AND NO. 2 CAMSHAFT BEARING CAPAND NO. 2 CAMSHAFT BEARING CAP

*a*a
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f.f. Measure the Plastigage at its widest point.Measure the Plastigage at its widest point.

Standard Oil Clearance:Standard Oil Clearance:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

No. 1 journalNo. 1 journal
0.040 to 0.077 mm0.040 to 0.077 mm

(0.00157 to 0.00303 in.)(0.00157 to 0.00303 in.)

Other journalsOther journals
0.025 to 0.062 mm0.025 to 0.062 mm

(0.000984 to 0.00244 in.)(0.000984 to 0.00244 in.)

Maximum Oil Clearance:Maximum Oil Clearance:
IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

NNoo.  .  1  1  jjoouurrnnaall 00..11117  7  mmm m ((00..000044661  1  iinn..))

OOtthheer  r  jjoouurrnnaallss 00..11002 2  mmm m ((00..000044002 2  iinn..))

If the camshaft oil clearance is more If the camshaft oil clearance is more than thethan the
maximum, replace the camshaft. If necessary,maximum, replace the camshaft. If necessary,
replace the cylinder head replace the cylinder head sub-assembly.sub-assembly.

g.g. Completely remove the Plastigage from Completely remove the Plastigage from the camshaft journals.the camshaft journals.

18. INSPECT CYLINDER HEAD SET BOLT18. INSPECT CYLINDER HEAD SET BOLT

a.a. w/ Washer:w/ Washer:

i.i. Using a vernier caliper, measure the threadUsing a vernier caliper, measure the thread
outside diameter of the cylinder head set bolt.outside diameter of the cylinder head set bolt.

Minimum diameter:Minimum diameter:
11.4 mm (0.449 in.)11.4 mm (0.449 in.)

If the diameter is less than the minimum,If the diameter is less than the minimum,
replace the cylinder head set bolt.replace the cylinder head set bolt.

b.b. w/o Washer:w/o Washer:

A347310A347310

*a*a

*b*b
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i.i. Using a vernier caliper, measure the threadUsing a vernier caliper, measure the thread
outside diameter of the cylinder head set bolt.outside diameter of the cylinder head set bolt.

Minimum diameter:Minimum diameter:
12.8 mm (0.504 in.)12.8 mm (0.504 in.)

If the diameter is less than the minimum,If the diameter is less than the minimum,
replace the cylinder head set bolt and cylinderreplace the cylinder head set bolt and cylinder
head set bolt spacer.head set bolt spacer.

19. INSPECT NO. 1 VALVE ROCKER ARM SUB-ASSEMBLY19. INSPECT NO. 1 VALVE ROCKER ARM SUB-ASSEMBLY

a.a. Turn the roller by hand and check that it turns smoothly.Turn the roller by hand and check that it turns smoothly.
If the roller does not turn smoothly, replace the No. 1 valve rocker arm sub-assembly.If the roller does not turn smoothly, replace the No. 1 valve rocker arm sub-assembly.

20. INSPECT VALVE LASH ADJUSTER ASSEMBLY20. INSPECT VALVE LASH ADJUSTER ASSEMBLY

NOTICE:NOTICE:

•• Keep the aKeep the adjustdjuster free froer free from dirt and forem dirt and foreign mattign matter.er.

•• Use Use only only cleaclean engn engine ine oil.oil.

a.a. Place the valve lash adjuster assembly into a container full of new engine oil.Place the valve lash adjuster assembly into a container full of new engine oil.

**aa **bb
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b.b. Insert the tip of SST into the plunger and use the tip to press down on the check ball inside theInsert the tip of SST into the plunger and use the tip to press down on the check ball inside the
plunger.plunger.
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SST SST 

09276-7501009276-75010

c.c. Squeeze SST and the valve lash adjuster assembly together to move the plunger up and down 5 toSqueeze SST and the valve lash adjuster assembly together to move the plunger up and down 5 to
6 times.6 times.

d.d. Check the movement of the plunger and bleed air.Check the movement of the plunger and bleed air.

OK:OK:

Plunger moves up and down.Plunger moves up and down.

NOTICE:NOTICE:

When bleeding high-pressure air from the compression chamber, make sure that the tip of SST isWhen bleeding high-pressure air from the compression chamber, make sure that the tip of SST is
actually pressing the check ball as shown in actually pressing the check ball as shown in the illustration. If the check ball is the illustration. If the check ball is not pressed, air willnot pressed, air will
not bleed.not bleed.

e.e. After bleeding the air, remove SST. Then try to quickly and firmly press the plunger with yourAfter bleeding the air, remove SST. Then try to quickly and firmly press the plunger with your
fingers.fingers.

OK:OK:
Plunger is very difficult to move.Plunger is very difficult to move.

If the result is not If the result is not as specified, replace the valve lash adjuster as specified, replace the valve lash adjuster assembly.assembly.
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ENGINE UNIT > REASSEMBLYENGINE UNIT > REASSEMBLY

1. INSTALL STRAIGHT PIN1. INSTALL STRAIGHT PIN

NOTICE:NOTICE:

It is not necessary to remove the straight pin unless it is being replaced.It is not necessary to remove the straight pin unless it is being replaced.

a.a. for Timing Chain Cover Sub-assembly Side:for Timing Chain Cover Sub-assembly Side:

i.i. Using a plastic-faced hammer, tap in 2 newUsing a plastic-faced hammer, tap in 2 new
straight pins to the timing chain cover sub-straight pins to the timing chain cover sub-
assembly.assembly.

Standard protrusion height:Standard protrusion height:
5.0 to 7.0 mm (0.197 to 0.276 in.)5.0 to 7.0 mm (0.197 to 0.276 in.)

b.b. for Timing Chain Case Assembly Side:for Timing Chain Case Assembly Side:

i.i. Using a plastic-faced hammer, tap in a newUsing a plastic-faced hammer, tap in a new
straight pin to the straight pin to the timing chain case assembly.timing chain case assembly.

Standard protrusion height:Standard protrusion height:
18 to 20 mm (0.709 to 0.787 in.)18 to 20 mm (0.709 to 0.787 in.)

*a*a

A343571C01A343571C01

**aa PPrroottrruussiioon Hn Heeiigghhtt

*a*a



A343556C01A343556C01

- 180 -- 180 -

    

2. INSTALL STUD BOLT2. INSTALL STUD BOLT

NOTICE:NOTICE:

If a stud bolt is deformed or its threads are damaged, replace it.If a stud bolt is deformed or its threads are damaged, replace it.

a.a. for Timing Chain Cover Sub-assembly Side:for Timing Chain Cover Sub-assembly Side:

i.i. Using an E6 "TORX" socket wrench, install theUsing an E6 "TORX" socket wrench, install the
stud bolts to the timing chain cover sub-stud bolts to the timing chain cover sub-
assembly.assembly.

Torque:Torque:

6.0 N*m (61 kgf*cm, 53 in.*lbf)6.0 N*m (61 kgf*cm, 53 in.*lbf)

b.b. for Timing Chain Case Assembly Side:for Timing Chain Case Assembly Side:

**aa PPrroottrruussiioon Hn Heeiigghhtt
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i.i. Using an E8 "TORX" socket wrench, install theUsing an E8 "TORX" socket wrench, install the
stud bolts to the timing stud bolts to the timing chain case assembly.chain case assembly.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

3. INSTALL LOCK PLATE3. INSTALL LOCK PLATE

a.a. Install the lock plate with the bolt to the cylinderInstall the lock plate with the bolt to the cylinder
block sub-assembly.block sub-assembly.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

HINT:HINT:

•• Make suMake sure the lre the lock plaock plate is fate is facing thcing thee
direction shown in the illustration.direction shown in the illustration.

•• Make suMake sure the ere the end of the lnd of the lock plaock plate iste is
holding the oil jet as shown in theholding the oil jet as shown in the
illustration.illustration.

4. INSTALL CYLINDER HEAD GASKET4. INSTALL CYLINDER HEAD GASKET

Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER HEAD GASKET > Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER HEAD GASKET > INSTALLATION > INSTALLINSTALLATION > INSTALL

CYLINDER HEAD GASKETCYLINDER HEAD GASKET

5. INSTALL CYLINDER HEAD SUB-ASSEMBLY5. INSTALL CYLINDER HEAD SUB-ASSEMBLY

Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER HEAD GASKET >Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER HEAD GASKET > INSTALLATION > INSTALLINSTALLATION > INSTALL

*a*a

*b*b
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Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER HEAD GASKET > Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER HEAD GASKET > INSTALLATION > INSTALLINSTALLATION > INSTALL

CYLINDER HEAD SUB-ASSEMBLYCYLINDER HEAD SUB-ASSEMBLY
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6. INSTALL VALVE LASH ADJUSTER ASSEMBLY6. INSTALL VALVE LASH ADJUSTER ASSEMBLY

a.a. Install the 16 valve lash adjuster Install the 16 valve lash adjuster assemblies to the cylinder head assemblies to the cylinder head sub-assembly.sub-assembly.

7. INSTALL NO. 1 VALVE ROCKER ARM SUB-ASSEMBLY7. INSTALL NO. 1 VALVE ROCKER ARM SUB-ASSEMBLY

a.a. Check that the No. 1 valve rocker arm sub-Check that the No. 1 valve rocker arm sub-
assembly is firmly set to the assembly is firmly set to the valve lash adjustervalve lash adjuster

assembly.assembly.

b.b. Apply a light coat of engine oil to the camshaftApply a light coat of engine oil to the camshaft
 journals of the cylinder head sub-ass journals of the cylinder head sub-assembly and theembly and the
thrust portion of the thrust portion of the camshaft.camshaft.

c.c. Install the 16 No. 1 valve rocker arm sub-assemblyInstall the 16 No. 1 valve rocker arm sub-assembly
to the 16 valve lash adjuster assemblies.to the 16 valve lash adjuster assemblies.

8. INSTALL NO. 2 CAMSHAFT8. INSTALL NO. 2 CAMSHAFT

HINT:HINT:

Glove is at the rear end of the No. 2 camshaft.Glove is at the rear end of the No. 2 camshaft.

a.a. Clean the No. 2 Clean the No. 2 camshaft journals.camshaft journals.

b.b. Apply a light coat of engine oil to the No. 2Apply a light coat of engine oil to the No. 2
camshaft journals of the cylinder head camshaft journals of the cylinder head sub-sub-
assembly and the thrust portion of the No. 2assembly and the thrust portion of the No. 2
camshaft.camshaft.

9. INSTALL CAMSHAFT9. INSTALL CAMSHAFT

a.a. Clean the camshaft journals.Clean the camshaft journals.

*1*1
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a.a. Clean the camshaft journals.Clean the camshaft journals.

b.b. Apply a light coat of engine oil to the camshaft journals of the cylinder head sub-assembly and theApply a light coat of engine oil to the camshaft journals of the cylinder head sub-assembly and the
thrust portion of the thrust portion of the camshaft.camshaft.
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c.c. Make sure the knock pins of the camshaft and No.Make sure the knock pins of the camshaft and No.
2 camshaft are facing the direction shown in the2 camshaft are facing the direction shown in the
illustration.illustration.

10. INSTALL NO. 1 AND NO. 2 10. INSTALL NO. 1 AND NO. 2 CAMSHAFT BEARING CAPCAMSHAFT BEARING CAP

a.a. Set the No. 1 camshaft bearing cap and 8 No. 2Set the No. 1 camshaft bearing cap and 8 No. 2
camshaft bearing caps to the cylinder head sub-camshaft bearing caps to the cylinder head sub-
assembly as shown in the illustration.assembly as shown in the illustration.

b.b. Temporarily install the 20 camshaft bearing Temporarily install the 20 camshaft bearing capcap
bolts.bolts.

c.c. Uniformly tighten the 20 Uniformly tighten the 20 camshaft bearing capcamshaft bearing cap
bolts in several step in the order shown in thebolts in several step in the order shown in the

illustration.illustration.

Torque:Torque:

for camshaft bearing cap bolt A (No. 1for camshaft bearing cap bolt A (No. 1

camshaft bearing)camshaft bearing)

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

for camshaft bearing cap bolt B (No. 2for camshaft bearing cap bolt B (No. 2

camshaft bearing)camshaft bearing)

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

**aa **aa
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Camshaft Bearing Cap Bolt BCamshaft Bearing Cap Bolt B
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11. INSTALL NO. 3 CAMSHAFT BEARING CAP11. INSTALL NO. 3 CAMSHAFT BEARING CAP

a.a. Clean and degrease the contact surfaces of the No. 3 camshaft bearing cap and cylinder head sub-Clean and degrease the contact surfaces of the No. 3 camshaft bearing cap and cylinder head sub-
assembly.assembly.

b.b. Apply seal packing to the No. 3 camshaft bearingApply seal packing to the No. 3 camshaft bearing
cap in the areas indicated in the illustration.cap in the areas indicated in the illustration.

Seal packing:Seal packing:
Toyota Genuine Seal Packing Black, ThreeToyota Genuine Seal Packing Black, Three
Bond 1207B or equivalentBond 1207B or equivalent

Standard seal diameter:Standard seal diameter:
3.0 mm (0.118 in.)3.0 mm (0.118 in.)

NOTICE:NOTICE:

•• InstaInstall the Nll the No. 3 camso. 3 camshaft behaft bearing caring capap
within 3 minutes and tighten thewithin 3 minutes and tighten the
camshaft bearing cap bolts within 15camshaft bearing cap bolts within 15
minutes after applying seal packing.minutes after applying seal packing.

•• Do not Do not add enadd engine ogine oil witil within 2 hhin 2 hours of ours of 
installation.installation.

•• Do not stDo not start thart the engie engine for at ne for at least least 22
hours after the installation.hours after the installation.

c.c. Install the No. 3 camshaft bearing cap with the 2Install the No. 3 camshaft bearing cap with the 2
camshaft bearing cap bolts to the cylinder headcamshaft bearing cap bolts to the cylinder head
sub-assembly.sub-assembly.

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

d.d. Wipe off excess seal packing from between No. 3 camshaft bearing cap and cylinder head sub-Wipe off excess seal packing from between No. 3 camshaft bearing cap and cylinder head sub-
assembly.assembly.

12. INSTALL TIMING CHAIN CASE ASSEMBLY AND ENGINE WATER 12. INSTALL TIMING CHAIN CASE ASSEMBLY AND ENGINE WATER PUMPPUMP

ASSEMBLYASSEMBLY
Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > INSTALLATION > INSTALL TIMING CHAIN CASEINSTALLATION > INSTALL TIMING CHAIN CASE

ASSEMBLY AND ENGINE WATER PUMP ASSEMBLYASSEMBLY AND ENGINE WATER PUMP ASSEMBLY

13. INSTALL INJECTION PUMP INSULATOR 13. INSTALL INJECTION PUMP INSULATOR 

a.a. Install the injection pump insulator to Install the injection pump insulator to the cylinder block sub-assembly.the cylinder block sub-assembly.

14. INSTALL SUPPLY PUMP ASSEMBLY14. INSTALL SUPPLY PUMP ASSEMBLY

NOTICE:NOTICE:

*a*a
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Do not hold the supply pump assembly by the partsDo not hold the supply pump assembly by the parts
indicated by the arrows in the illustration.indicated by the arrows in the illustration.

a.a. Install a new O-ring to the supply pump assembly.Install a new O-ring to the supply pump assembly.

b.b. Install the supply pump assembly with the 3 nutsInstall the supply pump assembly with the 3 nuts
to the timing chain case assembly.to the timing chain case assembly.

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

15. INSTALL NO. 1 CHAIN TENSIONER SLIPPER 15. INSTALL NO. 1 CHAIN TENSIONER SLIPPER 

a.a. Install the No. 1 chain tensioner slipper to the straight pin.Install the No. 1 chain tensioner slipper to the straight pin.

16. TEMPORARILY INSTALL NO. 1 CHAIN VIBRATION DAMPER 16. TEMPORARILY INSTALL NO. 1 CHAIN VIBRATION DAMPER 

a.a. Temporarily install the No. 1 chain vibration damper with the bolt to the cylinder block sub-Temporarily install the No. 1 chain vibration damper with the bolt to the cylinder block sub-assembly.assembly.

17. INSTALL CRANKSHAFT TIMING SPROCKET, INJECTION PUMP DRIVE17. INSTALL CRANKSHAFT TIMING SPROCKET, INJECTION PUMP DRIVE
GEAR WITH NO. 1 CHAIN SUB-ASSEMBLYGEAR WITH NO. 1 CHAIN SUB-ASSEMBLY

A347307A347307
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a.a. Install the crankshaft timing sprocket to theInstall the crankshaft timing sprocket to the
crankshaft.crankshaft.

b.b. Align the crankshaft pulley set key as shown in theAlign the crankshaft pulley set key as shown in the
illustration.illustration.

*1*1
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c.c. Align the supply pump shaft key as shown in theAlign the supply pump shaft key as shown in the
illustration.illustration.

d.d. Remove the crankshaft timing sprocket from theRemove the crankshaft timing sprocket from the
crankshaft.crankshaft.

e.e. Align the 2 mark plates (pink) of the No. 1 chainAlign the 2 mark plates (pink) of the No. 1 chain
sub-assembly with the 2 timing marks of thesub-assembly with the 2 timing marks of the
crankshaft timing sprocket and install the No. 1crankshaft timing sprocket and install the No. 1
chain sub-assembly to the crankshaft timingchain sub-assembly to the crankshaft timing
sprocket as shown in the sprocket as shown in the illustration.illustration.

f.f. Align the mark plate (yellow) of the No. 1 chainAlign the mark plate (yellow) of the No. 1 chain
sub-assembly with the timing mark of the sub-assembly with the timing mark of the injectioninjection
pump drive gear and install the No. 1 chain sub-pump drive gear and install the No. 1 chain sub-
assembly to the injection pump drive gear asassembly to the injection pump drive gear as
shown in the illustration.shown in the illustration.

g.g. Install the crankshaft timing sprocket, injectionInstall the crankshaft timing sprocket, injection
pump drive gear and No. 1 chain sub-assembly topump drive gear and No. 1 chain sub-assembly to
the crankshaft and supply pump shaft together.the crankshaft and supply pump shaft together.

*a*a

*b*b

6°6°

*a*a

A343559C01A343559C01

**aa SSuupppplly Py Puummp Sp Shhaafft t KKeeyy

**bb UUppppeer  r  SSiiddee

*1*1

*2*2

*a*a

*b*b

*c*c

*c*c

A343560C01A343560C01

**11 CCrraannkksshhaafft Tt Tiimmiinng Sg Sprproocckkeett

**22 IInnjjeeccttiioon n PPuummp p DDrriivve e GGeeaarr

**aa MMaarrk k PPllaatte e ((PPiinnkk))

**bb MMaarrk k PPllaatte e ((YYeellllooww))

**cc TTiimmiinng  g  MMaarrkk



18. TIGHTEN NO. 1 CHAIN VIBRATION DAMPER 18. TIGHTEN NO. 1 CHAIN VIBRATION DAMPER 

a.a. Tighten the No. 1 chain vibration damper with the bolt to the cylinder block sub-assembly.Tighten the No. 1 chain vibration damper with the bolt to the cylinder block sub-assembly.
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Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

19. INSTALL NO. 1 CHAIN TENSIONER ASSEMBLY19. INSTALL NO. 1 CHAIN TENSIONER ASSEMBLY

NOTICE:NOTICE:

•• When tWhen the pin he pin is remis removed froved from the om the No. 1No. 1
chain tensioner assembly, the plunger andchain tensioner assembly, the plunger and
spring may come off of the No. 1 chainspring may come off of the No. 1 chain
tensioner assembly body, but this is not tensioner assembly body, but this is not aa
malfunction.malfunction.

•• BeforBefore instae installing thlling the plungee plunger and sprinr and spring tog to
the No. 1 chain the No. 1 chain tensioner assembly body,tensioner assembly body,
check that they are free of foreign mattercheck that they are free of foreign matter
and not damaged.and not damaged.

a.a. Install a new gasket and No. 1 chain tensioner assembly with the 2 bolts to the cylinder block sub-Install a new gasket and No. 1 chain tensioner assembly with the 2 bolts to the cylinder block sub-
assembly.assembly.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

HINT:HINT:

Align the claw (lower side) of the gasket with theAlign the claw (lower side) of the gasket with the
groove of the No. 1 chain tensioner assemblygroove of the No. 1 chain tensioner assembly
body to install the No. 1 chain tensioner assemblybody to install the No. 1 chain tensioner assembly
as shown in the illustration.as shown in the illustration.
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20. INSTALL SUPPLY PUMP SHAFT NUT20. INSTALL SUPPLY PUMP SHAFT NUT

a.a. Temporarily install the crankshaft pulley and crankshaft pulley set Temporarily install the crankshaft pulley and crankshaft pulley set bolt to the crankshaft.bolt to the crankshaft.

b.b. Using SST, hold the crankshaft pulley and Using SST, hold the crankshaft pulley and installinstall
the supply pump shaft nut to the supply pumpthe supply pump shaft nut to the supply pump
shaft.shaft.
SST SST 

09213-58014 (91551-80840)09213-58014 (91551-80840)

09330-0002109330-00021

Torque:Torque:

137 N*m (1397 kgf*cm, 101 ft.*lbf)137 N*m (1397 kgf*cm, 101 ft.*lbf)

NOTICE:NOTICE:

If the supply pump shaft nut is tightened withIf the supply pump shaft nut is tightened with
torque higher than the specified torque, the No. 1torque higher than the specified torque, the No. 1
chain sub-assembly may break.chain sub-assembly may break.

c.c. Remove the crankshaft pulley set bolt andRemove the crankshaft pulley set bolt and
crankshaft pulley from the crankshaft.crankshaft pulley from the crankshaft.

d.d. Make sure that the timing marks of the crankshaftMake sure that the timing marks of the crankshaft
timing sprocket and injection pump drive gear aretiming sprocket and injection pump drive gear are
aligned with the mark plates of the No. 1 chainaligned with the mark plates of the No. 1 chain
sub-assembly as shown in the illustration.sub-assembly as shown in the illustration.

e.e. Remove the pin from the No. 1 chain tensionerRemove the pin from the No. 1 chain tensioner
assembly.assembly.

*a*a

SSTSST
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21. INSTALL CAMSHAFT TIMING SPROCKET21. INSTALL CAMSHAFT TIMING SPROCKET

a.a. Temporarily install the 2 camshaft timing sprocketsTemporarily install the 2 camshaft timing sprockets
with the 2 camshaft timing sprocket bolts to thewith the 2 camshaft timing sprocket bolts to the
camshaft and No. 2 camshaft.camshaft and No. 2 camshaft.

NOTICE:NOTICE:

Make sure that the timing Make sure that the timing mark of the camshaftmark of the camshaft
timing sprocket faces the front side of the engine.timing sprocket faces the front side of the engine.

HINT:HINT:

Align the knock pins of the camshaft and No. 2Align the knock pins of the camshaft and No. 2
camshaft with the cutout of the camshaft timingcamshaft with the cutout of the camshaft timing
sprocket to install the camshaft timing sprocket.sprocket to install the camshaft timing sprocket.

b.b. for Intake Side:for Intake Side:

i.i. Use a wrench to hold the hexagonal portion of Use a wrench to hold the hexagonal portion of 
the camshaft, install the camshaft timingthe camshaft, install the camshaft timing
sprocket bolt to the sprocket bolt to the camshaft.camshaft.

Torque:Torque:
81 N*m (826 kgf*cm, 60 ft.*lbf)81 N*m (826 kgf*cm, 60 ft.*lbf)

NOTICE:NOTICE:

Be careful not to damage the camshaft orBe careful not to damage the camshaft or
cylinder head sub-assembly with the wrench.cylinder head sub-assembly with the wrench.

**cc TTiimmiinng  g  MMaarrkk
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c.c. for Exhaust Side:for Exhaust Side:
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i.i. Use a wrench to hold the hexagonal portion of Use a wrench to hold the hexagonal portion of 
the No. 2 camshaft, install the camshaftthe No. 2 camshaft, install the camshaft
timing sprocket bolt to the No. 2 camshaft.timing sprocket bolt to the No. 2 camshaft.

Torque:Torque:

81 N*m (826 kgf*cm, 60 ft.*lbf)81 N*m (826 kgf*cm, 60 ft.*lbf)

NOTICE:NOTICE:

Be careful not to damage the No. 2 camshaftBe careful not to damage the No. 2 camshaft
or cylinder head sub-assembly with theor cylinder head sub-assembly with the
wrench.wrench.

22. INSTALL NO. 2 CHAIN VIBRATION DAMPER 22. INSTALL NO. 2 CHAIN VIBRATION DAMPER 

a.a. Install the No. 2 chain vibration damper with the 2 bolts to the timing chain case assembly.Install the No. 2 chain vibration damper with the 2 bolts to the timing chain case assembly.

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

23. INSTALL NO. 2 CHAIN SUB-ASSEMBLY23. INSTALL NO. 2 CHAIN SUB-ASSEMBLY

a.a. Align the mark plate (orange) of the No. 2 chainAlign the mark plate (orange) of the No. 2 chain
sub-assembly with the timing mark of thesub-assembly with the timing mark of the
camshaft timing sprocket (intake side) and installcamshaft timing sprocket (intake side) and install
the No. 2 chain sub-assembly to the the No. 2 chain sub-assembly to the camshaftcamshaft
timing sprocket (intake side) as shown in timing sprocket (intake side) as shown in thethe
illustration.illustration.
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b.b. Align the mark plate (yellow) of the No. 2 chainAlign the mark plate (yellow) of the No. 2 chain
sub-assembly with the timing mark of the sub-assembly with the timing mark of the injectioninjection
pump drive gear and install the No. 2 chain sub-pump drive gear and install the No. 2 chain sub-
assembly to the injection pump drive gear asassembly to the injection pump drive gear as
shown in the illustration.shown in the illustration.

c.c. Using a wrench, turn the hexagonal portion of theUsing a wrench, turn the hexagonal portion of the
No. 2 camshaft clockwise and align the mark No. 2 camshaft clockwise and align the mark plateplate
(orange) of the No. 2 (orange) of the No. 2 chain sub-assembly with thechain sub-assembly with the
timing mark of the camshaft timing sprockettiming mark of the camshaft timing sprocket
(exhaust side) to install the No. 2 (exhaust side) to install the No. 2 chain sub-chain sub-
assembly to the camshaft timing sprocket (exhaustassembly to the camshaft timing sprocket (exhaust
side).side).

24. INSTALL NO. 2 CHAIN TENSIONER SLIPPER 24. INSTALL NO. 2 CHAIN TENSIONER SLIPPER 

a.a. Install the No. 2 chain tensioner slipper with the bolt to the timing chain case assembly.Install the No. 2 chain tensioner slipper with the bolt to the timing chain case assembly.

Torque:Torque:

21 N*m (214 kgf*cm 15 ft *lbf)21 N*m (214 kgf*cm 15 ft *lbf)
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21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)
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25. INSTALL NO. 2 CHAIN TENSIONER ASSEMBLY25. INSTALL NO. 2 CHAIN TENSIONER ASSEMBLY

a.a. Install the No. 2 chain tensioner Install the No. 2 chain tensioner assembly with the 2 bolts assembly with the 2 bolts to the timing chain case assembly.to the timing chain case assembly.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

b.b. Remove the pin from the No. 2 chain tensioner assembly.Remove the pin from the No. 2 chain tensioner assembly.

26. INSTALL TIMING CHAIN GUIDE26. INSTALL TIMING CHAIN GUIDE

Click here ENGINE MECHANICAL (2GD-FTV) > CAMSHAFT > INSTALLATION > Click here ENGINE MECHANICAL (2GD-FTV) > CAMSHAFT > INSTALLATION > INSTALL TIMING CHAININSTALL TIMING CHAIN

GUIDEGUIDE

27. CHECK NO. 1 CYLINDER TO TDC/COMPRESSION27. CHECK NO. 1 CYLINDER TO TDC/COMPRESSION

a.a. Make sure that the Make sure that the timing marks of the camshaft timing sprocket (exhaust side), camshaft timingtiming marks of the camshaft timing sprocket (exhaust side), camshaft timing
sprocket (intake side), injection pump drive gear and crankshaft timing sprocket are at the positionssprocket (intake side), injection pump drive gear and crankshaft timing sprocket are at the positions
shown in the illustration.shown in the illustration.



- 194 -- 194 -

    

**aa **bb

*c*c

*d*d

*e*e

*f *f 

*g*g

*h*h

12.5°12.5°

100°100°

*e*e

*h*h

*h*h

*h*h

*f *f 

*h*h

A343570C01A343570C01

*a*a
Camshaft Timing Sprocket (ExhaustCamshaft Timing Sprocket (Exhaust
Side)Side)

*b*b CaCamsmshahaft ft TiTimiming ng SpSprorockcket et (I(Intntakake Se Sidide)e)

**cc IInnjjeeccttiioon  n  PPuummp  p  DDrriivve  e  GGeeaarr **dd CCrraannkksshhaafft  t  TTiimmiinng  g  SSpprroocckkeett

**ee MMaarrk  k  PPllaatte  e  ((OOrraannggee)) **ff MMaarrk  k  PPllaatte  e  ((YYeellllooww))

**gg MMaarrk  k  PPllaatte  e  ((PPiinnkk)) **hh TTiimmiinng  g  MMaarrkk



28. INSTALL OIL PUMP DRIVE GEAR 28. INSTALL OIL PUMP DRIVE GEAR 

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > INSTALLATION > INSTALL OIL PUMP DRIVE GEARINSTALLATION > INSTALL OIL PUMP DRIVE GEAR
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29. INSTALL OIL PUMP RELIEF VALVE PLUG29. INSTALL OIL PUMP RELIEF VALVE PLUG

a.a. Install a new gasket and oil pump relief valve plug to the timing chain cover sub-assembly.Install a new gasket and oil pump relief valve plug to the timing chain cover sub-assembly.

Torque:Torque:

46 N*m (469 kgf*cm, 34 ft.*lbf)46 N*m (469 kgf*cm, 34 ft.*lbf)

30. INSTALL TIMING CHAIN COVER PLATE30. INSTALL TIMING CHAIN COVER PLATE
Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > INSTALLATION > INSTALL TIMING CHAIN COVERINSTALLATION > INSTALL TIMING CHAIN COVER

PLATEPLATE

31. INSTALL TIMING CHAIN COVER SUB-ASSEMBLY31. INSTALL TIMING CHAIN COVER SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > INSTALLATION > INSTALL TIMING CHAIN COVERINSTALLATION > INSTALL TIMING CHAIN COVER

SUB-ASSEMBLYSUB-ASSEMBLY

32. INSTALL FRONT CRANKSHAFT OIL SEAL32. INSTALL FRONT CRANKSHAFT OIL SEAL

Click here ENGINE MECHANICAL (2GD-FTV) > FRONT CRANKSHAFT OIL SEAL > Click here ENGINE MECHANICAL (2GD-FTV) > FRONT CRANKSHAFT OIL SEAL > INSTALLATION >INSTALLATION >

INSTALL FRONT CRANKSHAFT OIL SEALINSTALL FRONT CRANKSHAFT OIL SEAL

33. INSTALL REAR ENGINE OIL SEAL 33. INSTALL REAR ENGINE OIL SEAL RETAINER RETAINER 

a.a. Clean and degrease the contact surfaces of the rear engine oil seal retainer and cylinder block sub-Clean and degrease the contact surfaces of the rear engine oil seal retainer and cylinder block sub-
assembly.assembly.

b.b. Apply seal packing to the rear engine oil sealApply seal packing to the rear engine oil seal
retainer in the areas indicated in the illustration.retainer in the areas indicated in the illustration.

Seal packing:Seal packing:
Toyota Genuine Seal Packing Black, ThreeToyota Genuine Seal Packing Black, Three
Bond 1207B or equivalentBond 1207B or equivalent

Standard seal diameter:Standard seal diameter:
3.0 to 4.0 mm (0.118 to 0.157 in.)3.0 to 4.0 mm (0.118 to 0.157 in.)

NOTICE:NOTICE:
•• RemovRemove any ee any engine ongine oil from til from the conhe contacttact

surface.surface.

•• InstaInstall the rell the rear engiar engine oil seane oil seal retail retainerner
within 3 minutes and tighten the boltswithin 3 minutes and tighten the bolts
within 10 minutes after applying sealwithin 10 minutes after applying seal
packing.packing.

•• Do not add enDo not add engine oil wgine oil within 2 houithin 2 hours of instars of installatillation.on.

•• Do not start tDo not start the engine for he engine for at least 2 at least 2 hours after the hours after the installation.installation.

c.c. Install the rear engine oil seal retainer to the cylinder block sub-assembly, and then install the 5Install the rear engine oil seal retainer to the cylinder block sub-assembly, and then install the 5
bolts.bolts.
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Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)
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34. INSTALL REAR ENGINE OIL SEAL34. INSTALL REAR ENGINE OIL SEAL

Click here ENGINE MECHANICAL (2GD-FTV) > REAR CRANKSHAFT OIL SEAL Click here ENGINE MECHANICAL (2GD-FTV) > REAR CRANKSHAFT OIL SEAL > INSTALLATION > INSTALL> INSTALLATION > INSTALL

REAR ENGINE OIL SEALREAR ENGINE OIL SEAL

35. INSTALL OIL STRAINER SUB-ASSEMBLY35. INSTALL OIL STRAINER SUB-ASSEMBLY

a.a. Install a new gasket and oil Install a new gasket and oil strainer sub-assemblystrainer sub-assembly

with the 4 bolts to the cylinder block sub-assemblywith the 4 bolts to the cylinder block sub-assemblyin several steps in the sequence shown in thein several steps in the sequence shown in the
illustration.illustration.

Torque:Torque:

12 N*m (122 kgf*cm, 9 ft.*lbf)12 N*m (122 kgf*cm, 9 ft.*lbf)

HINT:HINT:

Make sure that the claw of the gasket faces theMake sure that the claw of the gasket faces the
oil strainer sub-assembly.oil strainer sub-assembly.

36. INSTALL OIL PAN SUB-ASSEMBLY36. INSTALL OIL PAN SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > INSTALLATION > INSTALL OIL PAN SUB-ASSEMBLYINSTALLATION > INSTALL OIL PAN SUB-ASSEMBLY

37. INSTALL ENGINE OIL LEVEL SENSOR 37. INSTALL ENGINE OIL LEVEL SENSOR 

Click here LUBRICATION (2GD-FTV) > OIL LEVEL SENSOR > Click here LUBRICATION (2GD-FTV) > OIL LEVEL SENSOR > INSTALLATION > INSTALL ENGINE OILINSTALLATION > INSTALL ENGINE OIL

LEVEL SENSORLEVEL SENSOR

38. INSTALL OIL PAN COVER SILENCER 38. INSTALL OIL PAN COVER SILENCER 

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > INSTALLATION > INSTALL OIL PAN COVER SILENCERINSTALLATION > INSTALL OIL PAN COVER SILENCER

39. INSTALL CRANKSHAFT POSITION SENSOR 39. INSTALL CRANKSHAFT POSITION SENSOR 

Click here ENGINE CONTROL (2GD-FTV) > CRANKSHAFT POSITION SENSOR > INSTALLATION > INSTALLClick here ENGINE CONTROL (2GD-FTV) > CRANKSHAFT POSITION SENSOR > INSTALLATION > INSTALL

CRANKSHAFT POSITION SENSORCRANKSHAFT POSITION SENSOR

40. INSTALL CRANKSHAFT POSITION SENSOR HARNESS BRACKET40. INSTALL CRANKSHAFT POSITION SENSOR HARNESS BRACKET

a.a. Install the crankshaft position sensor harness bracket with the bolt to the cylinder block sub-Install the crankshaft position sensor harness bracket with the bolt to the cylinder block sub-
assembly.assembly.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

b.b. Connect the crankshaft position sensor connector.Connect the crankshaft position sensor connector.

S O C OCS O C OC S OS O
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41. INSTALL NO. 1 CYLINDER BLOCK 41. INSTALL NO. 1 CYLINDER BLOCK INSULATOR INSULATOR 

a.a. Install the No. 1 cylinder Install the No. 1 cylinder block insulator to the cylinder bblock insulator to the cylinder block sub-assembly.lock sub-assembly.
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42. INSTALL NO. 5 CYLINDER BLOCK 42. INSTALL NO. 5 CYLINDER BLOCK INSULATOR INSULATOR 

a.a. Install the No. 5 cylinder Install the No. 5 cylinder block insulator to the cylinder bblock insulator to the cylinder block sub-assembly.lock sub-assembly.

43. INSTALL CYLINDER HEAD COVER SUB-ASSEMBLY43. INSTALL CYLINDER HEAD COVER SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > INSTALLATION > INSTALL CYLINDER HEAD COVERINSTALLATION > INSTALL CYLINDER HEAD COVER

SUB-ASSEMBLYSUB-ASSEMBLY

44. INSTALL OIL FILLER CAP GASKET44. INSTALL OIL FILLER CAP GASKET

a.a. Install the oil filler cap gasket Install the oil filler cap gasket to the oil filler cap to the oil filler cap sub-assembly.sub-assembly.

45. INSTALL OIL FILLER CAP SUB-45. INSTALL OIL FILLER CAP SUB-ASSEMBLYASSEMBLY

a.a. Install the oil filler cap sub-assembly to the Install the oil filler cap sub-assembly to the cylinder head cover sub-assembly.cylinder head cover sub-assembly.

46. INSTALL NOZZLE HOLDER GASKET46. INSTALL NOZZLE HOLDER GASKET

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > INSTALL NOZZLE HOLDER GASKETINSTALL NOZZLE HOLDER GASKET

47. TEMPORARILY INSTALL INJECTOR ASSEMBLY47. TEMPORARILY INSTALL INJECTOR ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > TEMPORARILY INSTALL INJECTORTEMPORARILY INSTALL INJECTOR

ASSEMBLYASSEMBLY

48. INSTALL OIL FILTER BRACKET48. INSTALL OIL FILTER BRACKET

a.a. Install 2 new O-rings to Install 2 new O-rings to the cylinder block sub-assembly.the cylinder block sub-assembly.

b.b. Install the oil filter bracket with the 2 nuts and bolt to the cylinder block sub-assembly.Install the oil filter bracket with the 2 nuts and bolt to the cylinder block sub-assembly.

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

49. INSTALL OIL FILTER UNION49. INSTALL OIL FILTER UNION

a.a. Using a 27 mm deep socket wrench, install the oil filter union to the oil filter bracket.Using a 27 mm deep socket wrench, install the oil filter union to the oil filter bracket.

Torque:Torque:

29.4 N*m (300 kgf*cm, 22 ft.*lbf)29.4 N*m (300 kgf*cm, 22 ft.*lbf)

50. INSTALL OIL FILTER SUB-ASSEMBLY50. INSTALL OIL FILTER SUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL AND OIL Click here LUBRICATION (2GD-FTV) > OIL AND OIL FILTER > REPLACEMENT > INSTALL OIL FILTER > REPLACEMENT > INSTALL OIL FILTER SUB-FILTER SUB-

ASSEMBLYASSEMBLY

51. INSTALL OIL COOLER ASSEMBLY51. INSTALL OIL COOLER ASSEMBLY



Click here LUBRICATION (2GD-FTV) > ENGINE OIL COOLER > Click here LUBRICATION (2GD-FTV) > ENGINE OIL COOLER > INSTALLATION > INSTALL OIL COOLERINSTALLATION > INSTALL OIL COOLER
ASSEMBLYASSEMBLY
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52. INSTALL FRONT NO. 1 ENGINE MOUNTING BRACKET 52. INSTALL FRONT NO. 1 ENGINE MOUNTING BRACKET RHRH

a.a. Install the front No. 1 engine mounting bracket RH with the 4 bolts to the cylinder block sub-Install the front No. 1 engine mounting bracket RH with the 4 bolts to the cylinder block sub-
assembly.assembly.

Torque:Torque:

68 N*m (693 kgf*cm, 50 ft.*lbf)68 N*m (693 kgf*cm, 50 ft.*lbf)

53. INSTALL GENERATOR BRACKET SUB-ASSEMBLY53. INSTALL GENERATOR BRACKET SUB-ASSEMBLY

a.a. Install the generator bracket sub-assembly with the 4 bolts to the cylinder head sub-assembly andInstall the generator bracket sub-assembly with the 4 bolts to the cylinder head sub-assembly and
timing chain case assembly.timing chain case assembly.

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

54. INSTALL NO. 3 CYLINDER BLOCK INSULATOR 54. INSTALL NO. 3 CYLINDER BLOCK INSULATOR 

a.a. Install the No. 3 cylinder Install the No. 3 cylinder block insulator to the cylinder bblock insulator to the cylinder block sub-assembly.lock sub-assembly.

55. INSTALL FRONT NO. 1 ENGINE MOUNTING BRACKET 55. INSTALL FRONT NO. 1 ENGINE MOUNTING BRACKET LHLH

a.a. Install the front No. 1 engine mounting bracket LH with the 4 bolts to the cylinder block sub-Install the front No. 1 engine mounting bracket LH with the 4 bolts to the cylinder block sub-
assembly.assembly.

Torque:Torque:

68 N*m (693 kgf*cm, 50 ft.*lbf)68 N*m (693 kgf*cm, 50 ft.*lbf)

56. INSTALL NO. 2 CYLINDER BLOCK 56. INSTALL NO. 2 CYLINDER BLOCK INSULATOR INSULATOR 

a.a. Install the No. 2 cylinder block insulator to the front No. 1 engine mounting bracket LH.Install the No. 2 cylinder block insulator to the front No. 1 engine mounting bracket LH.

57. INSTALL NO. 1 ENGINE HANGER 57. INSTALL NO. 1 ENGINE HANGER 

a.a. Install the No. 1 engine hanger with the 2 bolts to the cylinder head sub-assembly.Install the No. 1 engine hanger with the 2 bolts to the cylinder head sub-assembly.

Torque:Torque:

26 N*m (265 kgf*cm, 19 ft.*lbf)26 N*m (265 kgf*cm, 19 ft.*lbf)
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ENGINE UNIT > ENGINE UNIT > INSTALLATIONINSTALLATION

NOTICE:NOTICE:

•• When replacing tWhen replacing the parts in the parts in the following chart he following chart (A), replace the (A), replace the No. 1 injection pNo. 1 injection pipe sub-ipe sub-
assembly, No. 2 injection pipe sub-assembly and/or fuel assembly, No. 2 injection pipe sub-assembly and/or fuel inlet pipe sub-assembly withinlet pipe sub-assembly with
new ones.new ones.

RReeppllaacceed  d  PPaarrtts  s  ((AA)) PPiippees  s  RReeqquuiirriinng  g  NNeew  w  RReeppllaacceemmeenntt

Injector assembly (including shuffling the injectorInjector assembly (including shuffling the injector
assemblies between the cylinders)assemblies between the cylinders)

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly

•• SupSupply pply pump ump assassembemblyly

•• ComCommon rmon rail aail assessemblmblyy
•• CylinCylinder der block block sub-asub-assembssemblyly
•• CylinCylinder der head head sub-asub-assembssemblyly
•• CylCylindinder her head ead gasgasketket
•• TiminTiming chg chain ain case case asseassemblymbly

•• No. 1 iNo. 1 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• No. 2 iNo. 2 injectnjection pipion pipe sub-e sub-asseassemblymbly
•• Fuel Fuel inlet inlet pipe pipe sub-asub-assembssemblyly

•• After removing tAfter removing the No. 1 injecthe No. 1 injection pipe sub-assembly, ion pipe sub-assembly, No. 2 injection pipe No. 2 injection pipe sub-assemblysub-assembly
and/or fuel inlet pipe sub-assembly, clean them with a and/or fuel inlet pipe sub-assembly, clean them with a brush and compressed air.brush and compressed air.

•• The injector aThe injector assembly is a ssembly is a precision instrumeprecision instrument. Do not use tnt. Do not use the injector ahe injector assembly if it ssembly if it isis
struck or dropped.struck or dropped.

•• The supply pump The supply pump assembly is a assembly is a precision instrumentprecision instrument. Do not use th. Do not use the supply pumpe supply pump
assembly if it is struck or assembly if it is struck or dropped.dropped.

•• The common raThe common rail assembly is il assembly is a precision instra precision instrument. Do not use ument. Do not use the common the common railrail
assembly if it is struck or assembly if it is struck or dropped.dropped.

•• Hold the supply Hold the supply pump assembly pump assembly itself during remitself during removal and installation. oval and installation. Do not hold theDo not hold the
pre-stroke control valve or fuel pipe, pre-stroke control valve or fuel pipe, etc.etc.

•• Hold the commHold the common rail assembly on rail assembly itself during remitself during removal and installation. oval and installation. Do not hold theDo not hold the
pressure discharge valve or fuel pressure sensor, etc.pressure discharge valve or fuel pressure sensor, etc.

•• Make surMake sure foreige foreign matten matter does not enter does not enter the fuel patr the fuel path.h.

1. INSTALL CRANKSHAFT PULLEY1. INSTALL CRANKSHAFT PULLEY

Click here ENGINE MECHANICAL (2GD-FTV) > FRONT CRANKSHAFT OIL SEAL > Click here ENGINE MECHANICAL (2GD-FTV) > FRONT CRANKSHAFT OIL SEAL > INSTALLATION >INSTALLATION >
INSTALL CRANKSHAFT PULLEYINSTALL CRANKSHAFT PULLEY

2. INSTALL CRANKSHAFT PULLEY COVER 2. INSTALL CRANKSHAFT PULLEY COVER 

Click here ENGINE MECHANICAL (2GD-FTV) > FRONT CRANKSHAFT OIL SEAL > Click here ENGINE MECHANICAL (2GD-FTV) > FRONT CRANKSHAFT OIL SEAL > INSTALLATION >INSTALLATION >

INSTALL CRANKSHAFT PULLY COVERINSTALL CRANKSHAFT PULLY COVER

3. INSTALL CAMSHAFT OIL SEAL RETAINER 3. INSTALL CAMSHAFT OIL SEAL RETAINER 

NOTICE:NOTICE:

If the camshaft oil seal retainer is dropped, replace it with a new one.If the camshaft oil seal retainer is dropped, replace it with a new one.

a.a. Before installing a new camshaft oil seal Before installing a new camshaft oil seal retainer, clean the installation surface of the No. retainer, clean the installation surface of the No. 3 camshaft3 camshaft
bearing cap and cylinder head sub-assembly and remove any foreign matter.bearing cap and cylinder head sub-assembly and remove any foreign matter.
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b.b. Using SST and a hammer, tap Using SST and a hammer, tap in a new camshaftin a new camshaft
oil seal retainer to the No. 3 camshaft bearing capoil seal retainer to the No. 3 camshaft bearing cap
and cylinder head sub-assembly as shown in and cylinder head sub-assembly as shown in thethe
illustration.illustration.
SST SST 

09223-4601109223-46011

Standard depth:Standard depth:
0 to 0.8 mm (0 to 0.0315 in.)0 to 0.8 mm (0 to 0.0315 in.)

4. INSTALL VACUUM PUMP ASSEMBLY4. INSTALL VACUUM PUMP ASSEMBLY

a.a. Coat 2 new O-rings with engine oil, and installCoat 2 new O-rings with engine oil, and install
them to the vacuum pump assembly.them to the vacuum pump assembly.

*1*1

*a*a

SSTSST

SSTSST

A343512C01A343512C01

**11 CCaammsshhaafft Ot Oiil Sl Seeaal Rl Reettaaiinneerr

**aa DDeepptthh

A343513A343513
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b.b. Install the vacuum pump assembly so that Install the vacuum pump assembly so that thethe
coupling teeth of the vacuum pump assemblycoupling teeth of the vacuum pump assembly
labeled A and the groove of the No. 2 camshaftlabeled A and the groove of the No. 2 camshaft
labeled B can engage.labeled B can engage.

c.c. Install the vacuum pump assembly with the 3 boltsInstall the vacuum pump assembly with the 3 bolts
to the cylinder head to the cylinder head sub-assembly.sub-assembly.

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

5. INSTALL NO. 1 VACUUM TRANSMITTING PIPE 5. INSTALL NO. 1 VACUUM TRANSMITTING PIPE SUB-ASSEMBLYSUB-ASSEMBLY

a.a. Install the No. 1 vacuum transmitting pipe sub-assembly with the 3 bolts to the cylinder head sub-Install the No. 1 vacuum transmitting pipe sub-assembly with the 3 bolts to the cylinder head sub-
assembly.assembly.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

b.b. Connect the No. 1 Connect the No. 1 vacuum transmitting hose to the vacuum pump vacuum transmitting hose to the vacuum pump assembly.assembly.

6. INSTALL V-RIBBED BELT TENSIONER ASSEMBLY6. INSTALL V-RIBBED BELT TENSIONER ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > INSTALLATION > INSTALL V-RIBBED BELTINSTALLATION > INSTALL V-RIBBED BELT

TENSIONER ASSEMBLYTENSIONER ASSEMBLY

7. INSTALL NO. 1 IDLER PULLEY 7. INSTALL NO. 1 IDLER PULLEY SUB-ASSEMBLYSUB-ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PUMP > Click here LUBRICATION (2GD-FTV) > OIL PUMP > INSTALLATION > INSTALL NO. 1 IDLER PULLEY INSTALLATION > INSTALL NO. 1 IDLER PULLEY SUB-SUB-

ASSEMBLYASSEMBLY

8. INSTALL THERMOSTAT8. INSTALL THERMOSTAT

Click here COOLING (2GD-FTV) > THERMOSTAT > INSTALLATION > INSTALL Click here COOLING (2GD-FTV) > THERMOSTAT > INSTALLATION > INSTALL THERMOSTATTHERMOSTAT

9. INSTALL WATER INLET9. INSTALL WATER INLET

a.a. Install the water inlet with the 3 bolts to the timing chain cover sub-assembly.Install the water inlet with the 3 bolts to the timing chain cover sub-assembly.

Torque:Torque:

13 N*m (133 kgf*cm, 10 ft.*lbf)13 N*m (133 kgf*cm, 10 ft.*lbf)

10. INSTALL WATER OUTLET SUB-ASSEMBLY10. INSTALL WATER OUTLET SUB-ASSEMBLY

a.a. Install a new gasket and the water outlet sub-assembly with the 4 bolts and 2 nuts to the timingInstall a new gasket and the water outlet sub-assembly with the 4 bolts and 2 nuts to the timing
chain cover sub-assembly.chain cover sub-assembly.

 A A
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Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)
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11. INSTALL NO. 2 WATER BY-PASS PIPE SUB-ASSEMBLY11. INSTALL NO. 2 WATER BY-PASS PIPE SUB-ASSEMBLY

a.a. Install the No. 2 water by-pass pipe sub-assembly with the 2 bolts to the engine water pumpInstall the No. 2 water by-pass pipe sub-assembly with the 2 bolts to the engine water pump
assembly and water inlet.assembly and water inlet.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

b.b. Connect the No. 3 water by-pass hose to the water outlet sub-assembly, and slide the clamp toConnect the No. 3 water by-pass hose to the water outlet sub-assembly, and slide the clamp to
secure the hose.secure the hose.

12. INSTALL ENGINE OIL PRESSURE SWITCH ASSEMBLY12. INSTALL ENGINE OIL PRESSURE SWITCH ASSEMBLY

Click here LUBRICATION (2GD-FTV) > OIL PRESSURE SWITCH > Click here LUBRICATION (2GD-FTV) > OIL PRESSURE SWITCH > INSTALLATION > INSTALL ENGINE OILINSTALLATION > INSTALL ENGINE OIL

PRESSURE SWITCH ASSEMBLYPRESSURE SWITCH ASSEMBLY

13. TEMPORARILY INSTALL TURBO OIL INLET PIPE 13. TEMPORARILY INSTALL TURBO OIL INLET PIPE SUB-ASSEMBLYSUB-ASSEMBLY

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >

TEMPORARILY INSTALL TURBO OIL INLET PIPE SUB-ASSEMBLYTEMPORARILY INSTALL TURBO OIL INLET PIPE SUB-ASSEMBLY

14. TEMPORARILY INSTALL EXHAUST MANIFOLD WITH TURBOCHARGER 14. TEMPORARILY INSTALL EXHAUST MANIFOLD WITH TURBOCHARGER 
SUB-ASSEMBLYSUB-ASSEMBLY

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >

TEMPORARILY INSTALL EXHAUST MANIFOLD WITH TEMPORARILY INSTALL EXHAUST MANIFOLD WITH TURBOCHARGER SUB-ASSEMBLYTURBOCHARGER SUB-ASSEMBLY

15. INSTALL TURBO OIL OUTLET PIPE15. INSTALL TURBO OIL OUTLET PIPE

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >

INSTALL TURBO OIL OUTLET PIPEINSTALL TURBO OIL OUTLET PIPE

16. TEMPORARILY INSTALL TURBOCHARGER STAY16. TEMPORARILY INSTALL TURBOCHARGER STAY

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >

TEMPORARILY INSTALL TURBOCHARGER STAYTEMPORARILY INSTALL TURBOCHARGER STAY

17. TIGHTEN EXHAUST MANIFOLD WITH TURBOCHARGER SUB-17. TIGHTEN EXHAUST MANIFOLD WITH TURBOCHARGER SUB-

ASSEMBLYASSEMBLY
Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >

TIGHTEN EXHAUST MANIFOLD WITH TURBOCHARGER SUB-ASSEMBLYTIGHTEN EXHAUST MANIFOLD WITH TURBOCHARGER SUB-ASSEMBLY

18. TIGHTEN TURBOCHARGER STAY18. TIGHTEN TURBOCHARGER STAY

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >

TIGHTEN TURBOCHARGER STAYTIGHTEN TURBOCHARGER STAY

19. CONNECT NO. 1 AND NO. 2 TURBO WATER HOSE19. CONNECT NO. 1 AND NO. 2 TURBO WATER HOSE

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >

CONNECT TURBO WATER HOSECONNECT TURBO WATER HOSE



20. INSTALL NO. 1 WATER BY-PASS PIPE20. INSTALL NO. 1 WATER BY-PASS PIPE

a.a. Install a new gasket and the No. 1 water by-pass pipe with the 3 bolts to the timing chain coverInstall a new gasket and the No. 1 water by-pass pipe with the 3 bolts to the timing chain cover
sub-assembly.sub-assembly.
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Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

HINT:HINT:

Make sure that the claw of the gasket faces the No. 1 water by-pass pipe.Make sure that the claw of the gasket faces the No. 1 water by-pass pipe.

21. INSTALL NO. 3 WATER BY-PASS PIPE21. INSTALL NO. 3 WATER BY-PASS PIPE

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >

INSTALL NO. 3 WATER BY-PASS PIPEINSTALL NO. 3 WATER BY-PASS PIPE

22. INSTALL PCV HOSE22. INSTALL PCV HOSE

Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >Click here INTAKE / EXHAUST (2GD-FTV) > EXHAUST MANIFOLD W/ TURBOCHARGER > INSTALLATION >

INSTALL PCV HOSEINSTALL PCV HOSE

23. INSTALL EXHAUST MANIFOLD CONVERTER SUB-ASSEMBLY23. INSTALL EXHAUST MANIFOLD CONVERTER SUB-ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > INSTALLATION > INSTALLClick here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > INSTALLATION > INSTALL

EXHAUST MANIFOLD CONVERTER SUB-ASSEMBLYEXHAUST MANIFOLD CONVERTER SUB-ASSEMBLY

24. INSTALL NO. 2 EXHAUST PIPE SUPPORT STAY24. INSTALL NO. 2 EXHAUST PIPE SUPPORT STAY

Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > INSTALLATION > INSTALL Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > INSTALLATION > INSTALL NO.NO.
2 EXHAUST PIPE SUPPORT STAY2 EXHAUST PIPE SUPPORT STAY

25. INSTALL NO. 1 TURBO INSULATOR 25. INSTALL NO. 1 TURBO INSULATOR 

Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > INSTALLATION > INSTALL Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > INSTALLATION > INSTALL NO.NO.

1 TURBO INSULATOR1 TURBO INSULATOR

26. INSTALL NO. 1 EXHAUST MANIFOLD HEAT INSULATOR 26. INSTALL NO. 1 EXHAUST MANIFOLD HEAT INSULATOR 

Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > INSTALLATION > INSTALL Click here EMISSION CONTROL (2GD-FTV) > MONOLITHIC CONVERTER > INSTALLATION > INSTALL NO.NO.

1 EXHAUST MANIFOLD HEAT INSULATOR1 EXHAUST MANIFOLD HEAT INSULATOR

27. INSTALL ENGINE COOLANT TEMPERATURE SENSOR 27. INSTALL ENGINE COOLANT TEMPERATURE SENSOR 

Click here ENGINE CONTROL (2GD-FTV) > ENGINE COOLANT TEMPERATURE SENSOR > INSTALLATION >Click here ENGINE CONTROL (2GD-FTV) > ENGINE COOLANT TEMPERATURE SENSOR > INSTALLATION >
INSTALL ENGINE COOLANT TEMPERATURE SENSORINSTALL ENGINE COOLANT TEMPERATURE SENSOR

28. INSTALL NO. 1 COMPRESSOR MOUNTING BRACKET28. INSTALL NO. 1 COMPRESSOR MOUNTING BRACKET

NOTICE:NOTICE:

Install the No. 1 compressor mounting bracket exactly as described in the procedures below to properlyInstall the No. 1 compressor mounting bracket exactly as described in the procedures below to properly
secure and prevent damage to the fan and generator V belt.secure and prevent damage to the fan and generator V belt.
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a.a. Temporarily install the No. 1 compressor mountingTemporarily install the No. 1 compressor mounting
bracket with the 2 bolts to the cylinder block sub-bracket with the 2 bolts to the cylinder block sub-
assembly.assembly.

HINT:HINT:

Temporarily install the No. 1 compressorTemporarily install the No. 1 compressor
mounting bracket with the 2 bolts so that the No.mounting bracket with the 2 bolts so that the No.
1 compressor mounting bracket can be moved by1 compressor mounting bracket can be moved by
hand.hand.

b.b. Push the No. 1 compressor mounting bracketPush the No. 1 compressor mounting bracket
toward the cylinder block toward the cylinder block sub-assembly as shownsub-assembly as shown
in the illustration and tighten bolt A.in the illustration and tighten bolt A.

Torque:Torque:

39 N*m (398 kgf*cm, 29 ft.*lbf)39 N*m (398 kgf*cm, 29 ft.*lbf)

HINT:HINT:
Make sure there is no clearance between theMake sure there is no clearance between the
cylinder block sub-assembly and No. 1cylinder block sub-assembly and No. 1
compressor mounting bracket as shown in thecompressor mounting bracket as shown in the
illustration.illustration.

A354055A354055
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*b*b

*c*c
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c.c. Uniformly tighten the 3 bolts in the order shown inUniformly tighten the 3 bolts in the order shown in
the illustration.the illustration.

Torque:Torque:

39 N*m (398 kgf*cm, 29 ft.*lbf)39 N*m (398 kgf*cm, 29 ft.*lbf)

29. INSTALL NO. 5 WATER BY-PASS PIPE SUB-ASSEMBLY29. INSTALL NO. 5 WATER BY-PASS PIPE SUB-ASSEMBLY

a.a. Install a new gasket and the No. 5 water by-pass pipe sub-assembly with the 3 bolts to the cylinderInstall a new gasket and the No. 5 water by-pass pipe sub-assembly with the 3 bolts to the cylinder
block sub-assembly.block sub-assembly.

Torque:Torque:

25 N*m (255 kgf*cm, 18 ft.*lbf)25 N*m (255 kgf*cm, 18 ft.*lbf)

HINT:HINT:

Make sure that the claw Make sure that the claw of the gasket faces the No. of the gasket faces the No. 5 water by-pass pipe sub-assembly.5 water by-pass pipe sub-assembly.

30. INSTALL NO. 3 NOZZLE LEAKAGE PIPE30. INSTALL NO. 3 NOZZLE LEAKAGE PIPE

a.a. Install the No. 3 nozzle leakage pipe with the 2 nuts to the cylinder block sub-assembly.Install the No. 3 nozzle leakage pipe with the 2 nuts to the cylinder block sub-assembly.

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

31. INSTALL HOSE BRACKET31. INSTALL HOSE BRACKET

a.a. Install the hose bracket with the 2 bolts to the cylinder head sub-assembly.Install the hose bracket with the 2 bolts to the cylinder head sub-assembly.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

32. INSTALL GLOW PLUG ASSEMBLY32. INSTALL GLOW PLUG ASSEMBLY

Click here STARTING (2GD-FTV) > GLOW PLUG > Click here STARTING (2GD-FTV) > GLOW PLUG > INSTALLATION > INSTALL GLOW PLUG ASSEMBLYINSTALLATION > INSTALL GLOW PLUG ASSEMBLY

33. INSTALL NO. 1 GLOW PLUG 33. INSTALL NO. 1 GLOW PLUG CONNECTOR CONNECTOR 

Click here STARTING (2GD-FTV) > GLOW PLUG > Click here STARTING (2GD-FTV) > GLOW PLUG > INSTALLATION > INSTALL NO. 1 GLOW INSTALLATION > INSTALL NO. 1 GLOW PLUGPLUG

33

22
11
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34. INSTALL COMMON RAIL ASSEMBLY34. INSTALL COMMON RAIL ASSEMBLY

Click here FUEL (2GD-FTV) > COMMON RAIL > Click here FUEL (2GD-FTV) > COMMON RAIL > INSTALLATION > INSTALL COMMON RAIL ASSEMBLYINSTALLATION > INSTALL COMMON RAIL ASSEMBLY

35. TEMPORARILY INSTALL NO. 1 AND NO. 2 35. TEMPORARILY INSTALL NO. 1 AND NO. 2 INJECTION PIPE SUB-INJECTION PIPE SUB-
ASSEMBLYASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > TEMPORARILY INSTALL NO. 1 AND NO.TEMPORARILY INSTALL NO. 1 AND NO.

2 INJECTION PIPE SUB-ASSEMBLY2 INJECTION PIPE SUB-ASSEMBLY

36. TIGHTEN INJECTOR ASSEMBLY36. TIGHTEN INJECTOR ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > TIGHTEN INJECTOR ASSEMBLYTIGHTEN INJECTOR ASSEMBLY

37. TIGHTEN NO. 1 AND NO. 2 37. TIGHTEN NO. 1 AND NO. 2 INJECTION PIPE SUB-ASSEMBLYINJECTION PIPE SUB-ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > TIGHTEN NO. 1 AND NO. 2 INJECTIONTIGHTEN NO. 1 AND NO. 2 INJECTION

PIPE SUB-ASSEMBLYPIPE SUB-ASSEMBLY

38. INSTALL WIRING HARNESS CLAMP BRACKET38. INSTALL WIRING HARNESS CLAMP BRACKET

a.a. Install the 2 wiring harness clamp brackets withInstall the 2 wiring harness clamp brackets with
the 2 bolts to the cylinder head cover sub-the 2 bolts to the cylinder head cover sub-

assembly.assembly.

Torque:Torque:

for bolt Afor bolt A

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

for bolt Bfor bolt B

8.4 N*m (86 kgf*cm, 74 in.*lbf)8.4 N*m (86 kgf*cm, 74 in.*lbf)

39. INSTALL NOZZLE LEAKAGE PIPE ASSEMBLY39. INSTALL NOZZLE LEAKAGE PIPE ASSEMBLYClick here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > INSTALL NOZZLE LEAKAGE PIPEINSTALL NOZZLE LEAKAGE PIPE

ASSEMBLYASSEMBLY

40. INSTALL WIRING HARNESS CLAMP BRACKET40. INSTALL WIRING HARNESS CLAMP BRACKET

Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > Click here FUEL (2GD-FTV) > FUEL INJECTOR > INSTALLATION > INSTALL WIRING HARNESS CLAMPINSTALL WIRING HARNESS CLAMP

BRACKETBRACKET

41. INSTALL INTAKE MANIFOLD41. INSTALL INTAKE MANIFOLD

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > INSTALLATION > INSTALL INTAKEINSTALLATION > INSTALL INTAKE

MANIFOLDMANIFOLD

42. INSTALL NO. 2 NOZZLE LEAKAGE P42. INSTALL NO. 2 NOZZLE LEAKAGE PIPE ASSEMBLYIPE ASSEMBLY
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Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > INSTALLATION > INSTALL NO. 2INSTALLATION > INSTALL NO. 2

NOZZLE LEAKAGE PIPE ASSEMBLYNOZZLE LEAKAGE PIPE ASSEMBLY
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43. INSTALL FUEL INLET PIPE SUB-ASSEMBLY43. INSTALL FUEL INLET PIPE SUB-ASSEMBLY

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > INSTALLATION > INSTALL FUEL INLETINSTALLATION > INSTALL FUEL INLET

PIPE SUB-ASSEMBLYPIPE SUB-ASSEMBLY

44. INSTALL NO. 1 FUEL HOSE44. INSTALL NO. 1 FUEL HOSE

Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > INSTALLATION > INSTALL NO. 1 FUEL INSTALLATION > INSTALL NO. 1 FUEL HOSEHOSE

45. INSTALL NO. 2 FUEL HOSE45. INSTALL NO. 2 FUEL HOSE

Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > INSTALLATION > INSTALL NO. 2 FUEL INSTALLATION > INSTALL NO. 2 FUEL HOSEHOSE

46. INSTALL FUEL PUMP MOTOR WIRE46. INSTALL FUEL PUMP MOTOR WIRE

Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > INSTALLATION > INSTALL FUEL PUMP MOTOR WIREINSTALLATION > INSTALL FUEL PUMP MOTOR WIRE

47. INSTALL FUEL INJECTION PUMP COVER SUB-ASSEMBLY47. INSTALL FUEL INJECTION PUMP COVER SUB-ASSEMBLY

Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > Click here FUEL (2GD-FTV) > FUEL SUPPLY PUMP > INSTALLATION > INSTALL FUEL INJECTION PUMPINSTALLATION > INSTALL FUEL INJECTION PUMP

COVER SUB-ASSEMBLYCOVER SUB-ASSEMBLY

48. INSTALL MANIFOLD STAY48. INSTALL MANIFOLD STAY

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > INSTALLATION > INSTALL MANIFOLDINSTALLATION > INSTALL MANIFOLD
STAYSTAY

49. INSTALL WIRING HARNESS CLAMP BRACKET49. INSTALL WIRING HARNESS CLAMP BRACKET

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > INSTALLATION > INSTALL WIRINGINSTALLATION > INSTALL WIRING

HARNESS CLAMP BRACKETHARNESS CLAMP BRACKET

50. INSTALL NO. 2 FUEL PIPE50. INSTALL NO. 2 FUEL PIPE

a.a. Install the No. 2 fuel pipe with the bolt to the manifold stay.Install the No. 2 fuel pipe with the bolt to the manifold stay.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

b.b. Connect the No. 1 fuel hose to the No. 2 fuel pipe, and slide the clamp to secure the hose.Connect the No. 1 fuel hose to the No. 2 fuel pipe, and slide the clamp to secure the hose.

51. INSTALL ENGINE OIL LEVEL DIPSTICK GUIDE51. INSTALL ENGINE OIL LEVEL DIPSTICK GUIDE

Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > Click here INTAKE / EXHAUST (2GD-FTV) > INTAKE MANIFOLD > INSTALLATION > INSTALL ENGINE OILINSTALLATION > INSTALL ENGINE OIL

LEVEL DIPSTICK GUIDELEVEL DIPSTICK GUIDE

52. INSTALL NO. 1 EGR COOLER AND NO. 2 EGR VALVE ASSEMBLY WITH52. INSTALL NO. 1 EGR COOLER AND NO. 2 EGR VALVE ASSEMBLY WITH
ELECTRIC EGR CONTROL VALVE ASSEMBLYELECTRIC EGR CONTROL VALVE ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > INSTALLATION > INSTALL NO. 1 EGRINSTALLATION > INSTALL NO. 1 EGR

COOLER AND NO. 2 EGR VALVE COOLER AND NO. 2 EGR VALVE ASSEMBLY WITH ELECTRIC EGR CONTROL VALVE ASSEMBLYASSEMBLY WITH ELECTRIC EGR CONTROL VALVE ASSEMBLY



53. INSTALL NO. 4 WATER BY-PASS PIPE SUB-ASSEMBLY53. INSTALL NO. 4 WATER BY-PASS PIPE SUB-ASSEMBLY
a.a. Install the No. 4 water by-pass pipe sub-assembly with the 2 bolts to the intake manifold.Install the No. 4 water by-pass pipe sub-assembly with the 2 bolts to the intake manifold.
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Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

b.b. Connect the water hose to the No. 2 EGR valve assembly, and slide the clamp to secure the hose.Connect the water hose to the No. 2 EGR valve assembly, and slide the clamp to secure the hose.

c.c. Connect the No. 7 water by-pass hose to the No. 4 water by-pass pipe sub-assembly, and slide theConnect the No. 7 water by-pass hose to the No. 4 water by-pass pipe sub-assembly, and slide the
clamp to secure the hose.clamp to secure the hose.

d.d. Connect the No. 6 water by-pass hose to the No. 4 water by-pass pipe sub-assembly, and slide theConnect the No. 6 water by-pass hose to the No. 4 water by-pass pipe sub-assembly, and slide theclamp to secure the hose.clamp to secure the hose.

54. INSTALL VACUUM CONTROL VALVE SET54. INSTALL VACUUM CONTROL VALVE SET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL VACUUM CONTROLINSTALLATION > INSTALL VACUUM CONTROL

VALVE SETVALVE SET

55. INSTALL NO. 1 EGR PIPE55. INSTALL NO. 1 EGR PIPE

a.a. Using an E8 "TORX" socket wrench, install 2 Using an E8 "TORX" socket wrench, install 2 new stud bolts to the new stud bolts to the exhaust manifold.exhaust manifold.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

b.b. Install 2 new gaskets and the No. 1 EGR pipe with the bolt and 4 new nut to the exhaust manifold,Install 2 new gaskets and the No. 1 EGR pipe with the bolt and 4 new nut to the exhaust manifold,
electric EGR control valve assembly and No. electric EGR control valve assembly and No. 1 vacuum transmitting pipe sub-assembly.1 vacuum transmitting pipe sub-assembly.

Torque:Torque:

for boltfor bolt

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

for nutfor nut

29 N*m (296 kgf*cm, 21 ft.*lbf)29 N*m (296 kgf*cm, 21 ft.*lbf)

56. INSTALL CONNECTING WIRE56. INSTALL CONNECTING WIRE

a.a. Attach the 2 clamps and install the connecting wire to the hose bracket.Attach the 2 clamps and install the connecting wire to the hose bracket.

b.b. Connect the connector to the common rail assembly.Connect the connector to the common rail assembly.

57. INSTALL NO. 3 WATER BY-PASS PIPE SUB-ASSEMBLY57. INSTALL NO. 3 WATER BY-PASS PIPE SUB-ASSEMBLY

Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > Click here EMISSION CONTROL (2GD-FTV) > EGR COOLER > INSTALLATION > INSTALL NO. 3 WATER BY-INSTALLATION > INSTALL NO. 3 WATER BY-

PASS PIPE SUB-ASSEMBLYPASS PIPE SUB-ASSEMBLY

58. INSTALL NO. 2 EGR PIPE58. INSTALL NO. 2 EGR PIPE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL NO. 2 EGR PIPEINSTALLATION > INSTALL NO. 2 EGR PIPE

59. INSTALL EGR VALVE BRACKET59. INSTALL EGR VALVE BRACKET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL EGR VALVEINSTALLATION > INSTALL EGR VALVE



BRACKETBRACKET
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60. INSTALL DIESEL TURBO PRESSURE SENSOR 60. INSTALL DIESEL TURBO PRESSURE SENSOR 

Click here ENGINE CONTROL (2GD-FTV) > MANIFOLD ABSOLUTE PRESSURE SENSOR > INSTALLATION >Click here ENGINE CONTROL (2GD-FTV) > MANIFOLD ABSOLUTE PRESSURE SENSOR > INSTALLATION >

INSTALL DIESEL TURBO PRESSURE SENSORINSTALL DIESEL TURBO PRESSURE SENSOR

61. INSTALL GAS FILTER 61. INSTALL GAS FILTER 

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL GAS FILTERINSTALLATION > INSTALL GAS FILTER

62. INSTALL WATER BY-PASS PLUG 62. INSTALL WATER BY-PASS PLUG (w/o Heater)(w/o Heater)

a.a. Install the water by-pass plug to the water outlet sub-assembly, and slide the clamp to secure theInstall the water by-pass plug to the water outlet sub-assembly, and slide the clamp to secure the
plug.plug.

63. INSTALL NO. 2 WATER BY-PASS PIPE63. INSTALL NO. 2 WATER BY-PASS PIPE

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL NO. 2 WATER BY-INSTALLATION > INSTALL NO. 2 WATER BY-

PASS PIPEPASS PIPE

64. INSTALL DIESEL THROTTLE BODY ASSEMBLY64. INSTALL DIESEL THROTTLE BODY ASSEMBLY

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > INSTALLATION > INSTALL DIESELINSTALLATION > INSTALL DIESEL

THROTTLE BODY ASSEMBLYTHROTTLE BODY ASSEMBLY

65. INSTALL INTERCOOLER AIR TUBE65. INSTALL INTERCOOLER AIR TUBE

Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > Click here ENGINE CONTROL (2GD-FTV) > DIESEL THROTTLE BODY > INSTALLATION > INSTALLINSTALLATION > INSTALL

INTERCOOLER AIR TUBEINTERCOOLER AIR TUBE

66. INSTALL ENGINE COVER BRACKET66. INSTALL ENGINE COVER BRACKET

a.a. Install the engine cover bracket with the 2 bolts to the cylinder head cover sub-assembly and hoseInstall the engine cover bracket with the 2 bolts to the cylinder head cover sub-assembly and hose
bracket.bracket.

Torque:Torque:

21 N*m (214 kgf*cm, 15 ft.*lbf)21 N*m (214 kgf*cm, 15 ft.*lbf)

67. INSTALL ENGINE WIRE67. INSTALL ENGINE WIRE

68. INSTALL NO. 2 ENGINE COVER BRACKET68. INSTALL NO. 2 ENGINE COVER BRACKET

Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > Click here EMISSION CONTROL (2GD-FTV) > EGR VALVE > INSTALLATION > INSTALL NO. 2 ENGINEINSTALLATION > INSTALL NO. 2 ENGINE

COVER BRACKETCOVER BRACKET

69. INSTALL NO. 2 HOSE TO HOSE TUBE69. INSTALL NO. 2 HOSE TO HOSE TUBE

a.a. Install the No. 2 hose to hose tube to the cylinder head cover sub-assembly and hose bracket withInstall the No. 2 hose to hose tube to the cylinder head cover sub-assembly and hose bracket with
the 2 bolts.the 2 bolts.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)



10 N m (102 kgf cm, 7 ft. lbf)10 N m (102 kgf cm, 7 ft. lbf)

b.b. Connect the union to check valve hose to the vacuum pump assembly, and slide the clamp to secureConnect the union to check valve hose to the vacuum pump assembly, and slide the clamp to secure
the hose.the hose.
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CYLINDER HEAD > PRECAUTIONCYLINDER HEAD > PRECAUTION

HINT:HINT:

•• Any digits beyond Any digits beyond the 0.01 mm the 0.01 mm (1/1000 in.) place for (1/1000 in.) place for standard, minimum standard, minimum and maximumand maximum
values should be used as values should be used as a reference only.a reference only.

•• When both standard When both standard and maximum and maximum or minimum valueor minimum values are listed s are listed for an inspection, for an inspection, useuse
the standard value as a reference only and base the standard value as a reference only and base any judgments on the maximum andany judgments on the maximum and
minimum values.minimum values.
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2GD-FTV ENGINE MECHANICAL > CYLINDER HEAD2GD-FTV ENGINE MECHANICAL > CYLINDER HEAD

*1*1

● *2● *2

*3*3

● *4● *4

*5*5

*6*6

*7*7

● *8● *8

*9*9

*10*10

*11*11

● ★● ★

*10*10

*11*11

*9*9

*7*7

● *8● *8

*6*6

x 4x 4

25 (255, 18)25 (255, 18)

A337431C01A337431C01

**11 EEXXHHAAUUSST  T  VVAALLVVEE **22 EEXXHHAAUUSST  T  VVAALLVVE  E  GGUUIIDDE  E  BBUUSSHH

**33 IINNTTAAKKE  E  VVAALLVVEE **44 IINNTTAAKKE  E  VVAALLVVE  E  GGUUIIDDE  E  BBUUSSHH

*5*5
NO. 1 STRAIGHT SCREW PLUG WITHNO. 1 STRAIGHT SCREW PLUG WITH
HEADHEAD

**66 VVAALLVVE E SSPPRRIINNG G SSEEAATT

**77 VVAALLVVE  E  SSTTEEM  M  CCAAPP **88 VVAALLVVE  E  SSTTEEM  M  OOIIL  L  SSEEAALL

**99 VVAALLVVEE SSPPRRIINNGG RREETTAAIINNEERR LLOOCCKK **1100 VVAALLVVEE SSPPRRIINNGG RREETTAAIINNEERR



99 VVAALLVVE  E  SSPPRRIINNG  G  RREETTAAIINNEER  R  LLOOCCKK 1100 VVAALLVVE  E  SSPPRRIINNG  G  RREETTAAIINNEERR

**1111 VVAALLVVE  E  CCOOMMPPRREESSSSIIOON  N  SSPPRRIINNGG -- --
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NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt

★★ PPrreeccooaatteed  d  ppaarrtt -- --

● *1● *1

● *2● *2

*3*3

*3*3 *3*3

*3*3

x 8x 8

x 4x 4

x 2x 2

x 4x 4

x 2x 2

20 (204, 15)20 (204, 15)

19 (194, 14)19 (194, 14) 6.0 (61, 53 in.*lbf)6.0 (61, 53 in.*lbf)

10 (102, 7)10 (102, 7)

A337432C01A337432C01

**11 RRIINNG  G  PPIINN **22 SSTTRRAAIIGGHHT  T  PPIINN

**33 SSTTUUD  D  BBOOLLTT -- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt
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CYLINDER HEAD > DISASSEMBLYCYLINDER HEAD > DISASSEMBLY

1. REMOVE VALVE STEM CAP1. REMOVE VALVE STEM CAP

a.a. Remove the 16 valve stem caps from the cylinder head sub-assembly.Remove the 16 valve stem caps from the cylinder head sub-assembly.

HINT:HINT:

Arrange the removed parts in the correct order.Arrange the removed parts in the correct order.

2. REMOVE INTAKE VALVE2. REMOVE INTAKE VALVE

a.a. Using SST and wooden blocks, compress Using SST and wooden blocks, compress the valvethe valve
compression spring and remove the valve springcompression spring and remove the valve spring
retainer locks from the valve spring retainer.retainer locks from the valve spring retainer.
SST SST 

09202-7002009202-70020

09202-0002109202-00021

b.b. Remove the valve spring retainer, valveRemove the valve spring retainer, valve
compression spring and intake valve from thecompression spring and intake valve from the
cylinder head sub-assembly.cylinder head sub-assembly.

HINT:HINT:

Arrange the removed parts in the correct order.Arrange the removed parts in the correct order.

3. REMOVE EXHAUST VALVE3. REMOVE EXHAUST VALVE

a.a. Using SST and wooden blocks, compress Using SST and wooden blocks, compress the valvethe valve
compression spring and remove the valve springcompression spring and remove the valve spring
retainer locks from the valve spring retainer.retainer locks from the valve spring retainer.
SST SST 

09202-7002009202-70020

09202-0002109202-00021

b.b. Remove the valve spring retainer, valveRemove the valve spring retainer, valve
compression spring and exhaust valve from thecompression spring and exhaust valve from the
cylinder head sub-assembly.cylinder head sub-assembly.

HINT:HINT:

Arrange the removed parts in the correct order.Arrange the removed parts in the correct order.

4. REMOVE VALVE STEM OIL SEAL4. REMOVE VALVE STEM OIL SEAL

SSTSST

SSTSST

A337433N01A337433N01

SSTSST
SSTSST

A337434N01A337434N01
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a.a. Using needle-nose pliers, remove the valve stemUsing needle-nose pliers, remove the valve stem
oil seals from the valve guide bush.oil seals from the valve guide bush.

5. REMOVE VALVE SPRING SEAT5. REMOVE VALVE SPRING SEAT

a.a. Using compressed air and a magnet hand, removeUsing compressed air and a magnet hand, remove
the valve spring seat from the cylinder head sub-the valve spring seat from the cylinder head sub-
assembly by blowing air onto it.assembly by blowing air onto it.

6. REMOVE NO. 1 STRAIGHT SCREW PLUG WITH HEAD6. REMOVE NO. 1 STRAIGHT SCREW PLUG WITH HEAD

a.a. Using a 6 mm hexagon wrench, remove the 4 No.Using a 6 mm hexagon wrench, remove the 4 No.1 straight screw plug with heads from the cylinder1 straight screw plug with heads from the cylinder
head sub-assembly.head sub-assembly.

A337435A337435

A337436A337436

A337437A337437
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7. REMOVE STUD BOLT7. REMOVE STUD BOLT

NOTICE:NOTICE:

If a stud bolt is deformed or its threads are damaged, replace it.If a stud bolt is deformed or its threads are damaged, replace it.
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CYLINDER HEAD > INSPECTIONCYLINDER HEAD > INSPECTION

1. INSPECT CYLINDER HEAD SUB-ASSEMBLY1. INSPECT CYLINDER HEAD SUB-ASSEMBLY

a.a. Using a precision straightedge and feeler gauge,Using a precision straightedge and feeler gauge,
measure the warpage of the surface where themeasure the warpage of the surface where the
cylinder head sub-assembly contacts the cylindercylinder head sub-assembly contacts the cylinder
block sub-assembly, and the surfaces where theblock sub-assembly, and the surfaces where the

cylinder head sub-assembly contacts eachcylinder head sub-assembly contacts eachmanifold.manifold.

Maximum Warpage:Maximum Warpage:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Cylinder Block Sub-Cylinder Block Sub-
assembly Sideassembly Side

0.05 mm (0.00197 in.)0.05 mm (0.00197 in.)

IInnttaakke Me Maanniiffoolld Sd Siiddee 00..110 m0 mm (m (00..000033994 i4 inn..))

EExxhhaauusst Mt Maanniiffoolld Sd Siidede 00..110 m0 mm (m (00..000033994 i4 inn..))

If the warpage is more than the maximum, replaceIf the warpage is more than the maximum, replace
the cylinder head sub-assembly.the cylinder head sub-assembly.

b.b. Using a dye penetrant, check the intake ports,Using a dye penetrant, check the intake ports,
exhaust ports and cylinder surface for exhaust ports and cylinder surface for cracks.cracks.

If there are cracks, replace the cylinder head sub-If there are cracks, replace the cylinder head sub-
assembly.assembly.

2. INSPECT VALVE COMPRESSION SPRING2. INSPECT VALVE COMPRESSION SPRING

a.a. Using a vernier caliper, measure the free length of Using a vernier caliper, measure the free length of 
the valve compression spring.the valve compression spring.

Standard free length:Standard free length:
52.4 mm (2.06 in.)52.4 mm (2.06 in.)

If the free length is not as specified, replace theIf the free length is not as specified, replace the
valve compression spring.valve compression spring.

*a*a

*b*b

*c*c

A337442C01A337442C01

*a*a CyCylilindnder er BlBlocock Sk Subub-a-assssememblbly Sy Sididee

**bb IInnttaakke Me Maanniiffoolld Sd Siiddee

**cc EExxhhaauusst t MMaanniiffoolld d SSiiddee



A101392A101392
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b.b. Using a steel square, measure the deviation of theUsing a steel square, measure the deviation of the
valve compression spring.valve compression spring.

Maximum deviation:Maximum deviation:
1.8 mm (0.0709 in.)1.8 mm (0.0709 in.)

Maximum angle (reference):Maximum angle (reference):
2°2°

If the deviation is more than the maximum, replaceIf the deviation is more than the maximum, replace
the valve compression spring.the valve compression spring.

3. INSPECT INTAKE VALVE3. INSPECT INTAKE VALVE

a.a. Using a gasket scraper, chip off any carbon from the intake valve head.Using a gasket scraper, chip off any carbon from the intake valve head.

NOTICE:NOTICE:

Be careful not to damage the intake valve face.Be careful not to damage the intake valve face.

b.b. Using a wire brush, thoroughly clean the intake valve.Using a wire brush, thoroughly clean the intake valve.

c.c. Using a vernier caliper, measure the overall length of the intake valve.Using a vernier caliper, measure the overall length of the intake valve.

Standard overall length:Standard overall length:
99.98 mm (3.94 in.)99.98 mm (3.94 in.)

Minimum overall length:Minimum overall length:
99.48 mm (3.92 in.)99.48 mm (3.92 in.)

If the length is less than the minimum, replace the intake valve.If the length is less than the minimum, replace the intake valve.

d.d. Using a micrometer, measure the diameter of the intake valve stem.Using a micrometer, measure the diameter of the intake valve stem.

Standard valve stem diameter:Standard valve stem diameter:
5.970 to 5.985 mm (0.2350 to 0.2356 in.)5.970 to 5.985 mm (0.2350 to 0.2356 in.)

If the intake valve stem dIf the intake valve stem diameter is not as specified, check the iameter is not as specified, check the oil clearance.oil clearance.

e.e. Using a vernier caliper, measure the intake valveUsing a vernier caliper, measure the intake valve
head margin thickness.head margin thickness.

Standard margin thickness:Standard margin thickness:
1.0 to 1.4 mm (0.0394 to 0.0551 in.)1.0 to 1.4 mm (0.0394 to 0.0551 in.)

Minimum margin thickness:Minimum margin thickness:
0.5 mm (0.0197 in.)0.5 mm (0.0197 in.)

If the margin thickness is less thanIf the margin thickness is less than the minimumthe minimum

*a*a

A101393C16A101393C16

**aa DDeevviiaattiioonn



If the margin thickness is less than If the margin thickness is less than the minimum,the minimum,

replace the intake valve.replace the intake valve. *a*a

A337443C01A337443C01
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4. INSPECT EXHAUST VALVE4. INSPECT EXHAUST VALVE

a.a. Using a gasket scraper, chip off any carbon from the exhaust valve head.Using a gasket scraper, chip off any carbon from the exhaust valve head.

NOTICE:NOTICE:

Be careful not to damage the exhaust valve face.Be careful not to damage the exhaust valve face.

b.b. Using a wire brush, thoroughly clean the exhaust valve.Using a wire brush, thoroughly clean the exhaust valve.

c.c. Using a vernier caliper, measure the overall length of the exhaust valve.Using a vernier caliper, measure the overall length of the exhaust valve.

Standard overall length:Standard overall length:
99.39 mm (3.91 in.)99.39 mm (3.91 in.)

Minimum overall length:Minimum overall length:
98.89 mm (3.89 in.)98.89 mm (3.89 in.)

If the length is less than the minimum, replace the exhaust valve.If the length is less than the minimum, replace the exhaust valve.

d.d. Using a micrometer, measure the diameter of the exhaust valve stem.Using a micrometer, measure the diameter of the exhaust valve stem.

Standard valve stem diameter:Standard valve stem diameter:5.960 to 5.975 mm (0.2346 to 0.2352 in.)5.960 to 5.975 mm (0.2346 to 0.2352 in.)

If the exhaust valve stem diameter If the exhaust valve stem diameter is not as specified, check the is not as specified, check the oil clearance.oil clearance.

e.e. Using a vernier caliper, measure the exhaust valveUsing a vernier caliper, measure the exhaust valve
head margin thickness.head margin thickness.

Standard margin thickness:Standard margin thickness:
1.0 to 1.4 mm (0.0394 to 0.0551 in.)1.0 to 1.4 mm (0.0394 to 0.0551 in.)

Minimum margin thickness:Minimum margin thickness:
0.5 mm (0.0197 in.)0.5 mm (0.0197 in.)

If the margin thickness is less than If the margin thickness is less than the minimum,the minimum,
replace the exhaust valve.replace the exhaust valve.

5. INSPECT VALVE GUIDE BUSH OIL CLEARANCE5. INSPECT VALVE GUIDE BUSH OIL CLEARANCE

**aa MMaarrggiin n TThhiicckknneessss

*a*a

A337444C01A337444C01

**aa MMaarrggiin n TThhiicckknneessss
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a.a. Using a caliper gauge, measure the inside diameterUsing a caliper gauge, measure the inside diameter
of the valve guide bush.of the valve guide bush.

Standard valve guide bush inside diameter:Standard valve guide bush inside diameter:
6.010 to 6.030 mm (0.2366 to 0.2374 in.)6.010 to 6.030 mm (0.2366 to 0.2374 in.)

b.b. Subtract the valve stem diameter measurementSubtract the valve stem diameter measurement
from the valve guide bush inside diameterfrom the valve guide bush inside diameter
measurement.measurement.

Standard Oil Clearance:Standard Oil Clearance:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Intake SideIntake Side
0.025 to 0.060 mm0.025 to 0.060 mm

(0.000984 to 0.00236 in.)(0.000984 to 0.00236 in.)

Exhaust SideExhaust Side
0.035 to 0.070 mm0.035 to 0.070 mm

(0.00138 to 0.00276 in.)(0.00138 to 0.00276 in.)

Maximum Oil Clearance:Maximum Oil Clearance:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

IInnttaakke  e  SSiiddee 00..111  1  mmm  m  ((00..000044333  3  iinn..))

EExxhhaauusst  t  SSiiddee 00..112  2  mmm m ((00..000044772  2  iinn..))

If the clearance is more than the maximum, replace the valve and valve guide bush.If the clearance is more than the maximum, replace the valve and valve guide bush.

6. INSPECT INTAKE VALVE SEAT6. INSPECT INTAKE VALVE SEAT

a.a. Apply a light coat of Prussian blue to the intake valve face.Apply a light coat of Prussian blue to the intake valve face.

b.b. Lightly press the intake valve Lightly press the intake valve face against theface against the
intake valve seat.intake valve seat.

HINT:HINT:

Do not rotate the intake valve while pressing theDo not rotate the intake valve while pressing the
intake valve.intake valve.

c.c. Check the intake valve face and Check the intake valve face and intake valve seat.intake valve seat.

i.i. Check that Prussian blue appears around theCheck that Prussian blue appears around the

entire intake valve face and that the intakeentire intake valve face and that the intake
valve face is concentric. If not, replace valve face is concentric. If not, replace thethe
intake valve.intake valve.

ii.ii. Check that Prussian blue appears around theCheck that Prussian blue appears around the
entire intake valve seat and that the guide andentire intake valve seat and that the guide and
intake valve face are concentric. If not,intake valve face are concentric. If not,
resurface the intake valve seat.resurface the intake valve seat.

iii.iii. Check that the intake valve seat contacts the middle of the intake valve face with the widthCheck that the intake valve seat contacts the middle of the intake valve face with the width
between 1.2 to 1.6 mm (0.0472 to 0.0630 in.).between 1.2 to 1.6 mm (0.0472 to 0.0630 in.).

7. INSPECT EXHAUST VALVE SEAT7. INSPECT EXHAUST VALVE SEAT

A l li ht t f P i bl t th h t l fA l li ht t f P i bl t th h t l f

A337445A337445

*a*a

A337446C01A337446C01

**aa WWiiddtthh



a.a. Apply a light coat of Prussian blue to the exhaust valve face.Apply a light coat of Prussian blue to the exhaust valve face.
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b.b. Lightly press the exhaust valve Lightly press the exhaust valve face against theface against the
exhaust valve seat.exhaust valve seat.

HINT:HINT:

Do not rotate the exhaust valve while pressingDo not rotate the exhaust valve while pressing
the exhaust valve.the exhaust valve.

c.c. Check the exhaust valve face and Check the exhaust valve face and exhaust valveexhaust valve
seat.seat.

i.i. Check that Prussian blue appears around theCheck that Prussian blue appears around the
entire exhaust valve face and that the exhaustentire exhaust valve face and that the exhaust
valve face is concentric. If not, replace valve face is concentric. If not, replace thethe
exhaust valve.exhaust valve.

ii.ii. Check that Prussian blue appears around theCheck that Prussian blue appears around the
entire exhaust valve seat and that the guideentire exhaust valve seat and that the guide
and exhaust valve face are concentric. If and exhaust valve face are concentric. If not, resurface the exhaust valve seat.not, resurface the exhaust valve seat.

iii.iii. Check that the exhaust valve seat Check that the exhaust valve seat contacts the middle of the exhaust valve contacts the middle of the exhaust valve face with the widthface with the width
between 1.6 to 2.0 mm (0.0630 to 0.0787 in.).between 1.6 to 2.0 mm (0.0630 to 0.0787 in.).

8. INSPECT CAMSHAFT THRUST CLEARANCE8. INSPECT CAMSHAFT THRUST CLEARANCE

a.a. Install the No. 2 camshaft and camshaft to the Install the No. 2 camshaft and camshaft to the cylinder head sub-assembly.cylinder head sub-assembly.
Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > REASSEMBLY > INSTALL NO. 2REASSEMBLY > INSTALL NO. 2

CAMSHAFTCAMSHAFT

b.b. Using a dial indicator, measure the Using a dial indicator, measure the camshaft thrustcamshaft thrust
clearance and No. 2 camshaft thrust clearanceclearance and No. 2 camshaft thrust clearance
while moving the camshaft back and forth.while moving the camshaft back and forth.

Standard thrust clearance:Standard thrust clearance:
0.060 to 0.200 mm (0.00236 to 0.00787 in.)0.060 to 0.200 mm (0.00236 to 0.00787 in.)

Maximum thrust clearance:Maximum thrust clearance:
0.25 mm (0.00984 in.)0.25 mm (0.00984 in.)

If the thrust clearance is more than the maximum,If the thrust clearance is more than the maximum,replace the cylinder head replace the cylinder head sub-assembly. If thesub-assembly. If the
thrust surface is damaged, replace the thrust surface is damaged, replace the camshaft orcamshaft or
No. 2 camshaft.No. 2 camshaft.

c.c. Remove the No. 2 Remove the No. 2 camshaft and camshaft from thecamshaft and camshaft from the
cylinder head sub-assembly.cylinder head sub-assembly.

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > DISASSEMBLY > REMOVE CAMSHAFTDISASSEMBLY > REMOVE CAMSHAFT

9. INSPECT CAMSHAFT OIL CLEARANCE9. INSPECT CAMSHAFT OIL CLEARANCE

Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > Click here ENGINE MECHANICAL (2GD-FTV) > ENGINE UNIT > INSPECTION > INSPECT CAMSHAFT OILINSPECTION > INSPECT CAMSHAFT OIL

CLEARANCECLEARANCE

*a*a

A337447C01A337447C01

**aa WWiiddtthh

A337448A337448



- 221 -- 221 -

    

CYLINDER HEAD > REPLACEMENTCYLINDER HEAD > REPLACEMENT

1. REPLACE INTAKE VALVE GUIDE BUSH1. REPLACE INTAKE VALVE GUIDE BUSH

a.a. Heat the cylinder head sub-assembly to approximately 80 to 100°C (176 to 212°F).Heat the cylinder head sub-assembly to approximately 80 to 100°C (176 to 212°F).

CAUTION:CAUTION:

Be sure to wear protective gloves.Be sure to wear protective gloves.

b.b. Place the cylinder head sub-assembly on woodPlace the cylinder head sub-assembly on wooden blocks.en blocks.

c.c. Using SST and a hammer, tap out the intake valveUsing SST and a hammer, tap out the intake valve
guide bush from the cylinder head sub-assembly.guide bush from the cylinder head sub-assembly.
SST SST 

09201-10000 (09201-01060)09201-10000 (09201-01060)

09950-70010 (09951-07100)09950-70010 (09951-07100)

d.d. Using a caliper gauge, measure the intake valveUsing a caliper gauge, measure the intake valve
guide bush bore diameter of the cylinder head sub-guide bush bore diameter of the cylinder head sub-
assembly.assembly.

If the intake valve guide bush bore diameter of theIf the intake valve guide bush bore diameter of the
cylinder head sub-assembly is more than 11.006cylinder head sub-assembly is more than 11.006
mm (0.433 in.), machine the intake valve mm (0.433 in.), machine the intake valve guideguide

bush bore diameter to between 11.035 and 11.056bush bore diameter to between 11.035 and 11.056
mm (0.434 and 0.435 in.).mm (0.434 and 0.435 in.).
If the intake valve guide bush bore diameter of theIf the intake valve guide bush bore diameter of the
cylinder head sub-assembly is more than 11.056 mm (0.435 in.), replace the cylinder head sub-cylinder head sub-assembly is more than 11.056 mm (0.435 in.), replace the cylinder head sub-
assembly.assembly.

e.e. Select a new intake valve guide bush (STD or O/S 0.05).Select a new intake valve guide bush (STD or O/S 0.05).

Intake Valve Guide Bush:Intake Valve Guide Bush:

BBuussh  h  SSiizzee SSppeecciiffiieed  d  CCoonnddiittiioonn

Use STDUse STD
11.033 to 11.044 mm11.033 to 11.044 mm
(0.4344 to 0.4348 in.)(0.4344 to 0.4348 in.)

Use O/S 0.05Use O/S 0.05
11.083 to 11.094 mm11.083 to 11.094 mm
(0.4363 to 0.4368 in.)(0.4363 to 0.4368 in.)

f.f. Heat the cylinder head sub-assembly to approximately 80 to 100°C (176 to 212°F).Heat the cylinder head sub-assembly to approximately 80 to 100°C (176 to 212°F).

CAUTION:CAUTION:

Be sure to wear protective gloves.Be sure to wear protective gloves.

g.g. Place the cylinder head sub-assembly on woodPlace the cylinder head sub-assembly on wooden blocks.en blocks.

SSTSST

SSTSST
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h.h. Using SST and a hammer, tap in a new intakeUsing SST and a hammer, tap in a new intake
valve guide bush to the specified protrusion height.valve guide bush to the specified protrusion height.
SST SST 

09201-10000 (09201-01060)09201-10000 (09201-01060)

09950-70010 (09951-07100)09950-70010 (09951-07100)

Standard protrusion height (H):Standard protrusion height (H):
15.5 to 15.9 mm (0.610 to 0.626 in.)15.5 to 15.9 mm (0.610 to 0.626 in.)

i.i. Using a sharp 6.0 mm reamer, ream the intakeUsing a sharp 6.0 mm reamer, ream the intake
valve guide bush to obtain the standard specifiedvalve guide bush to obtain the standard specified
clearance between the intake valve guide bush andclearance between the intake valve guide bush and
intake valve stem.intake valve stem.

Standard oil clearance:Standard oil clearance:
0.025 to 0.060 mm (0.000984 to 0.00236 in.)0.025 to 0.060 mm (0.000984 to 0.00236 in.)

2. REPLACE EXHAUST VALVE GUIDE BUSH2. REPLACE EXHAUST VALVE GUIDE BUSH

a.a. Heat the cylinder head sub-assembly to approximately 80 to 100°C (176 to 212°F).Heat the cylinder head sub-assembly to approximately 80 to 100°C (176 to 212°F).

CAUTION:CAUTION:

Be sure to wear protective gloves.Be sure to wear protective gloves.

b.b. Place the cylinder head sub-assembly on woodPlace the cylinder head sub-assembly on wooden blocks.en blocks.

c.c. Using SST and a hammer, tap out the exhaustUsing SST and a hammer, tap out the exhaust
valve guide bush from the cylinder head sub-valve guide bush from the cylinder head sub-
assembly.assembly.
SST SST 

09201-10000 (09201-01060)09201-10000 (09201-01060)

09950-70010 (09951-07100)09950-70010 (09951-07100)

d.d. Using a caliper gauge, measure the Using a caliper gauge, measure the exhaust valveexhaust valve
guide bush bore diameter of the cylinder head sub-guide bush bore diameter of the cylinder head sub-

blbl

SSTSST

SSTSST
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assembly.assembly.
If the exhaust valve guide bush bore diameter of If the exhaust valve guide bush bore diameter of 
the cylinder head sub-assembly is more the cylinder head sub-assembly is more thanthan
11.006 mm (0.433 in.), machine the 11.006 mm (0.433 in.), machine the exhaust valveexhaust valve

SSTSST
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guide bush bore diameter to between 11.035 and 11.056 mm (0.434 and 0.435 in.).guide bush bore diameter to between 11.035 and 11.056 mm (0.434 and 0.435 in.).
If the exhaust valve guide bush bore diameter of the cylinder head sub-assembly is more thanIf the exhaust valve guide bush bore diameter of the cylinder head sub-assembly is more than
11.056 mm (0.435 in.), replace the cylinder head sub-assembly.11.056 mm (0.435 in.), replace the cylinder head sub-assembly.

e.e. Select a new exhaust valve guide bush (STD or O/S 0.05).Select a new exhaust valve guide bush (STD or O/S 0.05).

Exhaust Valve Guide Bush:Exhaust Valve Guide Bush:

BBuussh  h  SSiizzee SSppeecciiffiieed  d  CCoonnddiittiioonn

Use STDUse STD 11.033 to 11.044 mm11.033 to 11.044 mm(0.4344 to 0.4348 in.)(0.4344 to 0.4348 in.)

Use O/S 0.05Use O/S 0.05
11.083 to 11.094 mm11.083 to 11.094 mm
(0.4363 to 0.4368 in.)(0.4363 to 0.4368 in.)

f.f. Heat the cylinder head sub-assembly to approximately 80 to 100°C (176 to 212°F).Heat the cylinder head sub-assembly to approximately 80 to 100°C (176 to 212°F).

CAUTION:CAUTION:

Be sure to wear protective gloves.Be sure to wear protective gloves.

g.g. Place the cylinder head sub-assembly on woodPlace the cylinder head sub-assembly on wooden blocks.en blocks.

h.h. Using SST and a hammer, tap in a new exhaustUsing SST and a hammer, tap in a new exhaust
valve guide bush to the specified protrusion height.valve guide bush to the specified protrusion height.
SST SST 

09201-10000 (09201-01060)09201-10000 (09201-01060)

09950-70010 (09951-07100)09950-70010 (09951-07100)

Standard protrusion height (H):Standard protrusion height (H):
15.5 to 15.9 mm (0.610 to 0.626 in.)15.5 to 15.9 mm (0.610 to 0.626 in.)

i.i. Using a sharp 6.0 mm reamer, ream the exhaustUsing a sharp 6.0 mm reamer, ream the exhaust
valve guide bush to obtain the standard specifiedvalve guide bush to obtain the standard specified

clearance between the exhaust valve guide bushclearance between the exhaust valve guide bushand exhaust valve stem.and exhaust valve stem.

Standard oil clearance:Standard oil clearance:
0.035 to 0.070 mm (0.00138 to 0.00276 in.)0.035 to 0.070 mm (0.00138 to 0.00276 in.)

SSTSST
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3. REPLACE RING PIN3. REPLACE RING PIN
NOTICE:NOTICE:

It is not necessary to remove the ring pin unless it is being replaced.It is not necessary to remove the ring pin unless it is being replaced.
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a.a. Remove the ring pin from the cylinder head sub-assembly.Remove the ring pin from the cylinder head sub-assembly.

b.b. Using a plastic-faced hammer, tap in new rUsing a plastic-faced hammer, tap in new ring pinsing pins
to the cylinder head to the cylinder head sub-assembly.sub-assembly.

Standard protrusion height:Standard protrusion height:
3.5 to 4.5 mm (0.138 to 0.177 in.)3.5 to 4.5 mm (0.138 to 0.177 in.)

4. REPLACE STRAIGHT PIN4. REPLACE STRAIGHT PIN

NOTICE:NOTICE:

It is not necessary to remove the straight pin unless it is being replaced.It is not necessary to remove the straight pin unless it is being replaced.

a.a. Remove the straight pin from the cylinder head sub-assembly.Remove the straight pin from the cylinder head sub-assembly.

b.b. Using a plastic-faced hammer, tap in new straightUsing a plastic-faced hammer, tap in new straight
pins to the cylinder pins to the cylinder head sub-assembly.head sub-assembly.

Standard protrusion height:Standard protrusion height:
2.0 to 4.0 mm (0.0787 to 0.157 in.)2.0 to 4.0 mm (0.0787 to 0.157 in.)

*a*a

A337455C01A337455C01

**aa PPrroottrruussiioon Hn Heeiigghhtt

*a*a



A337456C01A337456C01

**aa PPrroottrruussiioon Hn Heeiigghhtt

- 225 -- 225 -

    

CYLINDER HEAD > REASSEMBLYCYLINDER HEAD > REASSEMBLY

1. INSTALL STUD BOLT1. INSTALL STUD BOLT

NOTICE:NOTICE:

If a stud bolt is deformed or the threads are damaged, replace it.If a stud bolt is deformed or the threads are damaged, replace it.

a.a. Using an E6 "TORX" socket wrench, install the stud bolts labeled A to the cylinder head sub-Using an E6 "TORX" socket wrench, install the stud bolts labeled A to the cylinder head sub-
assembly.assembly.

Torque:Torque:

for stud bolt Afor stud bolt A

6.0 N*m (61 kgf*cm, 53 in.*lbf)6.0 N*m (61 kgf*cm, 53 in.*lbf)

b.b. Install the stud bolts labeled B to the cylinder head sub-assembly.Install the stud bolts labeled B to the cylinder head sub-assembly.

Torque:Torque:

for stud bolt Bfor stud bolt B

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

c.c. Using an E10 "TORX" socket wrench, install the stud bolts labeled C and D to the cylinder head sub-Using an E10 "TORX" socket wrench, install the stud bolts labeled C and D to the cylinder head sub-
assembly.assembly.

Torque:Torque:

for stud bolt Cfor stud bolt C

19 N*m (194 kgf*cm, 14 ft.*lbf)19 N*m (194 kgf*cm, 14 ft.*lbf)

for stud bolt Dfor stud bolt D

20 N*m (204 kgf*cm, 15 ft.*lbf)20 N*m (204 kgf*cm, 15 ft.*lbf)
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2. INSTALL NO. 1 STRAIGHT SCREW PLUG WITH HEAD2. INSTALL NO. 1 STRAIGHT SCREW PLUG WITH HEAD

a.a. Using a 6 mm hexagon wrench, install 4 new No. 1 straight screw plug with heads to the cylinderUsing a 6 mm hexagon wrench, install 4 new No. 1 straight screw plug with heads to the cylinder
head sub-assembly.head sub-assembly.

Torque:Torque:

25 N*m (255 kgf*cm, 18 ft.*lbf)25 N*m (255 kgf*cm, 18 ft.*lbf)

3. INSTALL VALVE SPRING SEAT3. INSTALL VALVE SPRING SEAT

a.a. Install the valve spring seats to Install the valve spring seats to the cylinder head sub-assembly.the cylinder head sub-assembly.

4. INSTALL VALVE STEM OIL SEAL4. INSTALL VALVE STEM OIL SEAL

a.a. Apply a light coat of engine oil to a new valve stem oil seals.Apply a light coat of engine oil to a new valve stem oil seals.

b.b. Using SST, push in the Using SST, push in the intake valve stem oil sealsintake valve stem oil seals
and exhaust valve stem oil seals to the valve guideand exhaust valve stem oil seals to the valve guide
bush.bush.
SST SST 

09201-4102009201-41020

NOTICE:NOTICE:

Failure to use SST will cause the valve stem oilFailure to use SST will cause the valve stem oil
seal to be damaged or improperly seated.seal to be damaged or improperly seated.

5. INSTALL INTAKE VALVE5. INSTALL INTAKE VALVE
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a.a. Apply plenty of engine oil to the tip area of theApply plenty of engine oil to the tip area of the
intake valve shown in the intake valve shown in the illustration.illustration.

b.b. Install the intake valve, valve compression springInstall the intake valve, valve compression spring
and valve spring retainer to the cylinder head sub-and valve spring retainer to the cylinder head sub-
assembly.assembly.

NOTICE:NOTICE:

Install the same parts in the Install the same parts in the same combination tosame combination to

their original locations.their original locations.

c.c. Using SST and wooden blocks, compress Using SST and wooden blocks, compress the valvethe valve
compression spring and install the valve springcompression spring and install the valve spring
retainer locks to the valve spring retainer.retainer locks to the valve spring retainer.
SST SST 

09202-7002009202-70020

09202-0002109202-00021

d.d. Using a plastic-faced hammer, lightly tap theUsing a plastic-faced hammer, lightly tap the
intake valve stem tip to ensure a proper fit.intake valve stem tip to ensure a proper fit.

NOTICE:NOTICE:

Be careful not to damage the valve springBe careful not to damage the valve spring
retainer.retainer.

6. INSTALL EXHAUST VALVE6. INSTALL EXHAUST VALVE

a.a. Apply plenty of engine oil to the tip area of theApply plenty of engine oil to the tip area of the
exhaust valve shown in the exhaust valve shown in the illustration.illustration.

b.b. Install the exhaust valve, valve compression springInstall the exhaust valve, valve compression spring
and valve spring retainer to the cylinder head sub-and valve spring retainer to the cylinder head sub-
assembly.assembly.

NOTICE:NOTICE:

Install the same parts in the Install the same parts in the same combination tosame combination to
their original locations.their original locations.
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c.c. Using SST and wooden blocks, compress Using SST and wooden blocks, compress the valvethe valve
compression spring and install the valve springcompression spring and install the valve spring
retainer locks to the valve spring retainer.retainer locks to the valve spring retainer.
SST SST 

09202-7002009202-70020

09202-0002109202-00021

d.d. Using a plastic-faced hammer, lightly tap theUsing a plastic-faced hammer, lightly tap the
exhaust valve stem tip to ensure a proper fit.exhaust valve stem tip to ensure a proper fit.

NOTICE:NOTICE:

Be careful not to damage the valve springBe careful not to damage the valve spring
retainer.retainer.

7. INSTALL VALVE STEM CAP7. INSTALL VALVE STEM CAP

a.a. Apply a light coat of engine oil to the valve stem caps.Apply a light coat of engine oil to the valve stem caps.

b.b. Install the 16 valve stem Install the 16 valve stem caps to the cylinder head caps to the cylinder head sub-assembly.sub-assembly.

NOTICE:NOTICE:

•• Install the valve Install the valve stem cap at stem cap at the same plathe same place it was ce it was removed from.removed from.

•• Do not drop Do not drop the valve the valve stem caps stem caps into the into the cylinder hecylinder head sub-assembly.ad sub-assembly.

SSTSST
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CYLINDER HEAD > REPAIR CYLINDER HEAD > REPAIR 

1. REPAIR INTAKE VALVE SEAT1. REPAIR INTAKE VALVE SEAT

NOTICE:NOTICE:

•• RepaiRepair the seat whir the seat while checle checking the seaking the seating positing position.tion.

•• Keep tKeep the lip frhe lip free froee from forem foreign matign matter.ter.

•• Take off the Take off the cutter gradually cutter gradually to make the to make the intake valve seintake valve seat smooth.at smooth.

a.a. If the seating is too high on the intake valve face,If the seating is too high on the intake valve face,
use 25° and 45° cutters to correct the intake valveuse 25° and 45° cutters to correct the intake valve
seat.seat.

b.b. If the seating is too low on the intake valve face,If the seating is too low on the intake valve face,
use 70° and 45° cutters to correct the intake valveuse 70° and 45° cutters to correct the intake valve
seat.seat.

c.c. Check that the intake valve seat Check that the intake valve seat contact is in thecontact is in the
middle of the intake valve face and has themiddle of the intake valve face and has the
following width.following width.

Standard width:Standard width:

1.2 to 1.6 mm (0.0472 to 0.0630 in.)1.2 to 1.6 mm (0.0472 to 0.0630 in.)

2. REPAIR EXHAUST VALVE SEAT2. REPAIR EXHAUST VALVE SEAT

NOTICE:NOTICE:

•• RepaiRepair the seat whir the seat while checle checking the seaking the seating positing position.tion.

•• Keep tKeep the lip frhe lip free froee from forem foreign matign matter.ter.

*a*a
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•• Take off the Take off the cutter gradually cutter gradually to make tto make the exhaust valve he exhaust valve seat smooth.seat smooth.
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a.a. If the seating is too high on the exhaust valveIf the seating is too high on the exhaust valve
face, use 25° and 45° cutters to correct theface, use 25° and 45° cutters to correct the
exhaust valve seat.exhaust valve seat.

b.b. If the seating is too low on the exhaust valve face,If the seating is too low on the exhaust valve face,
use 75° and 45° cutters to correct the exhaustuse 75° and 45° cutters to correct the exhaust
valve seat.valve seat.

c.c. Check that the seat contact is in the middle of theCheck that the seat contact is in the middle of the
exhaust valve face and has the exhaust valve face and has the following width.following width.

Standard width:Standard width:
1.6 to 2.0 mm (0.0630 to 0.0787 in.)1.6 to 2.0 mm (0.0630 to 0.0787 in.)
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CYLINDER BLOCK > PRECAUTIONCYLINDER BLOCK > PRECAUTION

HINT:HINT:

•• Any digits beyond Any digits beyond the 0.01 mm the 0.01 mm (1/1000 in.) place for (1/1000 in.) place for standard, minimum standard, minimum and maximumand maximum
values should be used as values should be used as a reference only.a reference only.

•• When both standard When both standard and maximum and maximum or minimum valueor minimum values are listed s are listed for an inspection, for an inspection, useuse
the standard value as a reference only and base the standard value as a reference only and base any judgments on the maximum andany judgments on the maximum and
minimum values.minimum values.
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2GD-FTV ENGINE MECHANICAL > CYLINDER BLOCK2GD-FTV ENGINE MECHANICAL > CYLINDER BLOCK
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**33 CCRRAANNKKSSHHAAFFTT **44
CYLINDER BLOCK WATER DRAIN COCKCYLINDER BLOCK WATER DRAIN COCK
SUB-ASSEMBLYSUB-ASSEMBLY

**55 NNOO.  .  1  1  OOIIL  L  NNOOZZZZLLE  E  SSUUBB--AASSSSEEMMBBLLYY **66 CCOONNNNEECCTTIINNG  G  RROOD  D  SSUUBB--AASSSSEEMMBBLLYY

**77 PPIISSTTOON  N  RRIINNG  G  SSEETT **88 PPIISSTTOONN

**99 PPIISSTTOON  N  PPIINN **1100 NNOO.  .  1  1  CCOOMMPPRREESSSSIIOON  N  RRIINNGG

**1111 NNOO.  .  2  2  CCOOMMPPRREESSSSIIOON  N  RRIINNGG **1122 OOIIL  L  RRIINNG  G  RRAAIILL

**1133 OOIIL  L  RRIINNG  G  EEXXPPAANNDDEERR **1144 PPIISSTTOON  N  PPIIN  N  HHOOLLE  E  SSNNAAP  P  RRIINNGG

**1155 CCOONNNNEECCTTIINNG  G  RROOD  D  CCAAPP **1166 CCOONNNNEECCTTIINNG  G  RROOD  D  BBOOLLTT

*17*17
CYLINDER BLOCK WATER DRAIN COCKCYLINDER BLOCK WATER DRAIN COCK

PLUGPLUG

*1*188 UPUPPEPER CR CRARANKNKSHSHAFAFT T THTHRURUST ST WAWASHSHERER

**1199 LLOOWWEER R CCRRAANNKKSSHHAAFFT T TTHHRRUUSST T WWAASSHHEERR **2200 NNOO. . 1 1 CCRRAANNKKSSHHAAFFT T BBEEAARRIINNGG

**2211 NNOO.  .  2  2  CCRRAANNKKSSHHAAFFT  T  BBEEAARRIINNGG **2222 CCRRAANNKKSSHHAAFFT  T  BBEEAARRIINNG  G  CCAAPP

**2233 CCRRAANNKKSSHHAAFFT  T  BBEEAARRIINNG  G  CCAAP  P  SSEET  T  BBOOLLTT -- --

Tightening torque for "Major areasTightening torque for "Major areas
involving basic vehicle performanceinvolving basic vehicle performance
such as moving/turning/stopping" :such as moving/turning/stopping" :
N*m (kgf*cm, ft.*lbf)N*m (kgf*cm, ft.*lbf)

N*m (kgf*cm, ft.*lbf): Specified torqueN*m (kgf*cm, ft.*lbf): Specified torque

●● NNoonn--rreeuussaabblle  e  ppaarrtt ★★ Precoated partPrecoated part

*T1*T1
1st: 40 (408, 30)1st: 40 (408, 30)
2nd: Turn 90°2nd: Turn 90°

*T2*T2
1st: 95 (969, 70)1st: 95 (969, 70)
2nd: Turn 90°2nd: Turn 90°
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● *1● *1

● *2● *2

*3*3

x 7x 7

x 2x 2

x 2x 2

x 2x 2

x 2x 2

x 2x 2

19 (194, 14)19 (194, 14)

10 (102, 7)10 (102, 7)

6.0 (61, 53 in.*lbf)6.0 (61, 53 in.*lbf)

● *2● *2

● *2● *2

● *2● *2

*3*3

*3*3

10 (102, 7)10 (102, 7)

*3*3

10 (102, 7)10 (102, 7)

*3*3

A337463C01A337463C01

**11 RRIINNG  G  PPIINN **22 SSTTRRAAIIGGHHT  T  PPIINN

**33 SSTTUUD  D  BBOOLLTT -- --

NN**m (m (kkggff**ccmm, f, ftt..**llbbff)): S: Sppeecciiffiieed td toorrqquuee ●● NNoonn--rreeuussaabblle pe paarrtt
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CYLINDER BLOCK > DISASSEMBLYCYLINDER BLOCK > DISASSEMBLY

1. INSPECT CONNECTING ROD SUB-ASSEMBLY THRUST 1. INSPECT CONNECTING ROD SUB-ASSEMBLY THRUST CLEARANCECLEARANCE

a.a. Using a dial indicator, measure the Using a dial indicator, measure the thrustthrust
clearance while moving the connecting rod sub-clearance while moving the connecting rod sub-
assembly back and forth.assembly back and forth.

Standard thrust clearance:Standard thrust clearance:
0.10 to 0.45 mm (0.00394 to 0.0177 in.)0.10 to 0.45 mm (0.00394 to 0.0177 in.)

Maximum thrust clearance:Maximum thrust clearance:
0.45 mm (0.0177 in.)0.45 mm (0.0177 in.)

If the thrust clearance is more than the maximum,If the thrust clearance is more than the maximum,
replace the connecting rod replace the connecting rod sub-assembly. If sub-assembly. If 
necessary, replace the crankshaft.necessary, replace the crankshaft.

2. INSPECT CONNECTING ROD SUB-ASSEMBLY OIL 2. INSPECT CONNECTING ROD SUB-ASSEMBLY OIL CLEARANCECLEARANCE

a.a. Remove the 2 connecting rod bolts.Remove the 2 connecting rod bolts.

b.b. Using the 2 removed connecting rod bolts, moveUsing the 2 removed connecting rod bolts, move
the connecting rod cap back and forth to removethe connecting rod cap back and forth to remove
the connecting rod cap from the connecting rodthe connecting rod cap from the connecting rod
sub-assembly.sub-assembly.

HINT:HINT:

Keep the connecting rod bearing and connectingKeep the connecting rod bearing and connecting
rod cap together.rod cap together.

c.c. Clean the crank pin and connecting rod bearing.Clean the crank pin and connecting rod bearing.

d.d. Check the crank pin and connecting rod bearing forCheck the crank pin and connecting rod bearing for
pitting and scratches.pitting and scratches.

If the crank pin or connecting rod bearing isIf the crank pin or connecting rod bearing is
damaged, replace the connecting rod damaged, replace the connecting rod bearings. If necessary, replace the crankshaft.bearings. If necessary, replace the crankshaft.

e.e. Lay a strip of Plastigage on the crank pin.Lay a strip of Plastigage on the crank pin.

f.f. Install the connecting rod cap to the connectingInstall the connecting rod cap to the connecting
rod sub-assembly.rod sub-assembly.

Click here ENGINE MECHANICAL (2GD-FTV) >Click here ENGINE MECHANICAL (2GD-FTV) >
CYLINDER BLOCK > REASSEMBLY > INSTALLCYLINDER BLOCK > REASSEMBLY > INSTALL
PISTON AND CONNECTING ROD SUB-ASSEMBLYPISTON AND CONNECTING ROD SUB-ASSEMBLY

(for 2GD-FTV)(for 2GD-FTV)

NOTICE:NOTICE:

Do not turn the crankshaft.Do not turn the crankshaft.

A337464A337464

A337465A337465

*a*a



g.g. Remove the 2 connecting rod bolts and connectingRemove the 2 connecting rod bolts and connecting
rod cap from the connecting rod sub-assembly.rod cap from the connecting rod sub-assembly.

HINT:HINT:
A337466C01A337466C01

**aa PPllaassttiiggaaggee
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Keep the connecting rod bearing and connecting rod cap together.Keep the connecting rod bearing and connecting rod cap together.

h.h. Measure the Plastigage at its widest point.Measure the Plastigage at its widest point.

Standard oil clearance:Standard oil clearance:
0.036 to 0.042 mm (0.00142 to 0.00165 in.)0.036 to 0.042 mm (0.00142 to 0.00165 in.)

Maximum oil clearance:Maximum oil clearance:
0.048 mm (0.00189 in.)0.048 mm (0.00189 in.)

NOTICE:NOTICE:

Remove the Plastigage completely after the Remove the Plastigage completely after the measurement.measurement.

If the oil clearance is more than the maximum, replace the connecting rod bearing. If necessary,If the oil clearance is more than the maximum, replace the connecting rod bearing. If necessary,
grind or replace the crankshaft.grind or replace the crankshaft.

HINT:HINT:

If using a standard connecting rod bearing, replace it with one that has the same number. If theIf using a standard connecting rod bearing, replace it with one that has the same number. If the
number of the connecting rod bearing cannot be determined, select the correct connecting rodnumber of the connecting rod bearing cannot be determined, select the correct connecting rod
bearing by adding together the numbers imprinted on the crankshaft and connecting rod cap, andbearing by adding together the numbers imprinted on the crankshaft and connecting rod cap, and
then selecting the connecting rod bearing with the same number as the total. There are 5 sizes of then selecting the connecting rod bearing with the same number as the total. There are 5 sizes of 
standard connecting rod bearings, marked 2, 3, 4, 5 and 6.standard connecting rod bearings, marked 2, 3, 4, 5 and 6.
EXAMPLE:EXAMPLE:

Connecting rod cap (A) "3" + Crankshaft (B) "1" = Total number 4 (Use connecting rod bearing (C)Connecting rod cap (A) "3" + Crankshaft (B) "1" = Total number 4 (Use connecting rod bearing (C)
"4")"4")

Connecting RodConnecting Rod
Cap (A)Cap (A)

Crankshaft (B)Crankshaft (B)
Use ConnectingUse Connecting
Rod Bearing (C)Rod Bearing (C)

11

11 22

22 33

33 44

22

11 33

22 44

33 55

33

11 44

22 55

33 66

Standard Connecting Rod Sub-assembly Big End Inside Diameter (A):Standard Connecting Rod Sub-assembly Big End Inside Diameter (A):

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark 1Mark 1
53.014 to 53.020 mm53.014 to 53.020 mm
(2.0872 to 2.0874 in.)(2.0872 to 2.0874 in.)

Mark 2Mark 2
53.020 to 53.026 mm53.020 to 53.026 mm
(2.0874 to 2.0876 in.)(2.0874 to 2.0876 in.)

Mark 3Mark 3
53.026 to 53.032 mm53.026 to 53.032 mm
(2.0876 to 2.0879 in.)(2.0876 to 2.0879 in.)

Standard Crank Pin Diameter (B):Standard Crank Pin Diameter (B):

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark 1Mark 1
49.994 to 50.000 mm49.994 to 50.000 mm
(1.9683 to 1.9685 in.)(1.9683 to 1.9685 in.)



Mark 2Mark 2
49.988 to 49.994 mm49.988 to 49.994 mm

(1.9680 to 1.9683 in.)(1.9680 to 1.9683 in.)

Mark 3Mark 3
49.982 to 49.988 mm49.982 to 49.988 mm
(1.9678 to 1.9680 in.)(1.9678 to 1.9680 in.)

Standard Sized Connecting Rod Bearing Center Wall Thickness (C):Standard Sized Connecting Rod Bearing Center Wall Thickness (C):
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IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark 2Mark 2
1.486 to 1.489 mm1.486 to 1.489 mm

(0.0585 to 0.0586 in.)(0.0585 to 0.0586 in.)

Mark 3Mark 3
1.489 to 1.492 mm1.489 to 1.492 mm

(0.0586 to 0.0587 in.)(0.0586 to 0.0587 in.)

Mark 4Mark 4
1.492 to 1.495 mm1.492 to 1.495 mm

(0.0587 to 0.0589 in.)(0.0587 to 0.0589 in.)

Mark 5Mark 5
1.495 to 1.498 mm1.495 to 1.498 mm

(0.0589 to 0.0590 in.)(0.0589 to 0.0590 in.)
Mark 6Mark 6

1.498 to 1.501 mm1.498 to 1.501 mm
(0.0590 to 0.0591 in.)(0.0590 to 0.0591 in.)

*a*a

*b*b

*c*c

*d*d

*e*e

*f *f  *g*g **hh **ii

*1*1

*2*2

A337470C01A337470C01

**11 NNoo.  .  1  1  CCoonnnneeccttiinng  g  RRood  d  BBeeaarriinngg **22 NNoo.  .  2  2  CCoonnnneeccttiinng  g  RRood  d  BBeeaarriinngg

**aa PPllaassttiiggaaggee **bb FFrroonnt  t  SSiiddee

*c*c
Connecting Rod Sub-assembly Big EndConnecting Rod Sub-assembly Big End
Inside Diameter:Inside Diameter:
Mark 1, 2 or 3Mark 1, 2 or 3

*d*d Connecting Rod Bearing:Connecting Rod Bearing:
Mark 2, 3, 4, 5 or 6Mark 2, 3, 4, 5 or 6

*e*e
Crank Pin Diameter:Crank Pin Diameter:
Mark 1, 2 or 3Mark 1, 2 or 3

**ff NNoo.  .  11

**gg NNoo.  .  22 **hh NNoo.  .  33

**ii NNoo.  .  44 -- --

i.i. Completely remove the Plastigage from the crank pin.Completely remove the Plastigage from the crank pin.

3. REMOVE PISTON AND CONNECTING ROD 3. REMOVE PISTON AND CONNECTING ROD SUB-ASSEMBLYSUB-ASSEMBLY
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a.a. Using a ridge reamer, remove all the carbon fromUsing a ridge reamer, remove all the carbon from
the top of the cylinder.the top of the cylinder.

b.b. Push out the piston and connecting rod sub-Push out the piston and connecting rod sub-
assembly with connecting rod bearing through theassembly with connecting rod bearing through the
top of the cylinder block sub-assembly to removetop of the cylinder block sub-assembly to remove
them.them.

HINT:HINT:

•• Keep tKeep the conhe connectinecting rod sung rod sub-asseb-assemblymbly
and connecting rod cap together.and connecting rod cap together.

•• ArranArrange the pge the piston aiston and connnd connectiecting rodng rod
sub-assemblies in the correct order.sub-assemblies in the correct order.

•• Be sure Be sure to arrto arrange thange the remoe removed pisved pistonton
and connecting rod sub-assemblies in such a and connecting rod sub-assemblies in such a way that they can be reinstalledway that they can be reinstalled
exactly as before.exactly as before.

4. REMOVE CONNECTING ROD BEARING4. REMOVE CONNECTING ROD BEARING

a.a. Remove the No. 1 connecting rod bearings and No. 2 connecting rod bearings from the connectingRemove the No. 1 connecting rod bearings and No. 2 connecting rod bearings from the connecting

rod sub-assemblies and connecting rod caps.rod sub-assemblies and connecting rod caps.
HINT:HINT:

Arrange the removed parts in the correct order.Arrange the removed parts in the correct order.

5. REMOVE PISTON RING SET5. REMOVE PISTON RING SET

HINT:HINT:

Arrange the piston rings in the correct order.Arrange the piston rings in the correct order.

a.a. Using a piston ring expander, remove the No. 1Using a piston ring expander, remove the No. 1
compression ring and No. 2 compression ring fromcompression ring and No. 2 compression ring from
the piston.the piston.

b.b. Using a piston ring expander, remove the oil ringUsing a piston ring expander, remove the oil ring
rail from the piston.rail from the piston.

c.c. Remove the oil ring expander from the piston byRemove the oil ring expander from the piston by
hand.hand.

6. REMOVE PISTON WITH PIN SUB-ASSEMBLY6. REMOVE PISTON WITH PIN SUB-ASSEMBLY

A337471A337471

A337472A337472
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a.a. Using a small screwdriver, pry out the front sideUsing a small screwdriver, pry out the front side
piston pin hole snap ring from the piston.piston pin hole snap ring from the piston.

b.b. Gradually heat the piston to approximately 80°CGradually heat the piston to approximately 80°C
(176°F).(176°F).

CAUTION:CAUTION:

Be sure to wear protective gloves.Be sure to wear protective gloves.

c.c. Using a plastic-faced hammer and brass bar,Using a plastic-faced hammer and brass bar,
lightly tap out the piston pin from the piston. Thenlightly tap out the piston pin from the piston. Then
remove the connecting rod sub-assembly.remove the connecting rod sub-assembly.

HINT:HINT:

•• The pThe piston iston and piand piston ston pin apin are are a
matched set.matched set.

•• Be surBe sure to oe to organirganize the ze the remoremovedved
pistons, piston pins, piston pistons, piston pins, piston rings, connecting rod sub-assemblies and connecting rodrings, connecting rod sub-assemblies and connecting rod
bearings in such a way that the bearings in such a way that the parts can be reinstalled exactly as before.parts can be reinstalled exactly as before.

•• Arrange the Arrange the pistons, piston pistons, piston pins, connecting pins, connecting rod sub-assemblies rod sub-assemblies and connecting and connecting rodrod
bearings in the correct order.bearings in the correct order.

7. INSPECT CRANKSHAFT THRUST CLEARANCE7. INSPECT CRANKSHAFT THRUST CLEARANCE

a.a. Using a dial indicator, measure the Using a dial indicator, measure the crankshaftcrankshaft
thrust clearance while prying the thrust clearance while prying the crankshaft backcrankshaft back
and forth with a screwdriver.and forth with a screwdriver.

Standard thrust clearance:Standard thrust clearance:
0.04 to 0.24 mm (0.00157 to 0.00945 in.)0.04 to 0.24 mm (0.00157 to 0.00945 in.)

Maximum thrust clearance:Maximum thrust clearance:
0.24 mm (0.00945 in.)0.24 mm (0.00945 in.)

If the thrust clearance is more than the maximum,If the thrust clearance is more than the maximum,
replace the upper crankshaft thrust washers andreplace the upper crankshaft thrust washers and

lower crankshaft thrust washers. If necessary,lower crankshaft thrust washers. If necessary,
replace the crankshaft.replace the crankshaft.

Standard crankshaft thrust washer thickness:Standard crankshaft thrust washer thickness:
2.2 to 2.8 mm (0.0866 to 0.110 in.)2.2 to 2.8 mm (0.0866 to 0.110 in.)

8. REMOVE CRANKSHAFT8. REMOVE CRANKSHAFT

*1*1

A337474C01A337474C01

**11 PPiissttoon n PPiin n HHoolle e SSnnaap p RRiinngg

A337475A337475
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a.a. Using several steps, uniformly loosen and rUsing several steps, uniformly loosen and removeemove
the 10 crankshaft bearing cap set bolts in thethe 10 crankshaft bearing cap set bolts in the
sequence shown in the illustration.sequence shown in the illustration.

b.b. Using the removed crankshaft bearing cap setUsing the removed crankshaft bearing cap set
bolts, pry the crankshaft bearing cap back andbolts, pry the crankshaft bearing cap back and
forth and remove the crankshaft bearing caps, No.forth and remove the crankshaft bearing caps, No.
2 crankshaft bearings and lower 2 crankshaft bearings and lower crankshaft thrustcrankshaft thrust
washers (No. 5 crankshaft journal only).washers (No. 5 crankshaft journal only).

HINT:HINT:

•• Keep tKeep the No. 2 crhe No. 2 crankshankshaft beaaft bearing anring andd

crankshaft bearing cap together.crankshaft bearing cap together.

•• Be surBe sure to oe to organirganize the ze the crancrankshaftkshaft
bearing caps and lower crankshaftbearing caps and lower crankshaft
thrust washers (No. 5 crankshaftthrust washers (No. 5 crankshaft
 journal only) in such a way t journal only) in such a way that theyhat they
can be reinstalled exactly as before.can be reinstalled exactly as before.

c.c. Remove the crankshaft from the cylinder blockRemove the crankshaft from the cylinder block
sub-assembly.sub-assembly.

d.d. Remove the 2 upper crankshaft thrust washersRemove the 2 upper crankshaft thrust washers
(No. 5 cylinder block sub-assembly journal only)(No. 5 cylinder block sub-assembly journal only)
from the cylinder block from the cylinder block sub-assembly.sub-assembly.

HINT:HINT:

Arrange the upper crankshaft thrust washers inArrange the upper crankshaft thrust washers in
the correct order.the correct order.

33

11

22

44

55

66

77

88
1010

99

A337476N01A337476N01

A337477A337477

A337478A337478
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e.e. Remove the 5 No. 1 crankshaft bearings from theRemove the 5 No. 1 crankshaft bearings from the
cylinder block sub-assembly.cylinder block sub-assembly.

HINT:HINT:

Arrange the No. 1 crankshaft bearings in theArrange the No. 1 crankshaft bearings in the
correct order.correct order.

f.f. Check each crankshaft journal, No. 1 crankshaftCheck each crankshaft journal, No. 1 crankshaft
bearings and No. 2 crankshaft bearings for pittingbearings and No. 2 crankshaft bearings for pitting

and scratches.and scratches.
If the journal or crankshaft bearing is damaged,If the journal or crankshaft bearing is damaged,
replace the crankshaft bearings. If necessary,replace the crankshaft bearings. If necessary,
replace the crankshaft.replace the crankshaft.

9. REMOVE NO. 1 OIL NOZZLE SUB-ASSEMBLY9. REMOVE NO. 1 OIL NOZZLE SUB-ASSEMBLY

a.a. Using a 5 mm hexagon wrench, remove the 4 boltsUsing a 5 mm hexagon wrench, remove the 4 bolts
and 4 No. 1 oil nozzle sub-assemblies from theand 4 No. 1 oil nozzle sub-assemblies from the
cylinder block sub-assembly.cylinder block sub-assembly.

10. REMOVE CYLINDER BLOCK WATER DRAIN COCK SUB-ASSEMBLY10. REMOVE CYLINDER BLOCK WATER DRAIN COCK SUB-ASSEMBLY

a.a. Remove the cylinder block water drain cock plugRemove the cylinder block water drain cock plug
from the cylinder block water drain cock sub-from the cylinder block water drain cock sub-
assembly.assembly.

b.b. Remove the cylinder block water drain cock sub-Remove the cylinder block water drain cock sub-
assembly from the cylinder block sub-assembly.assembly from the cylinder block sub-assembly.

A337479A337479

A337480A337480

A343484A343484
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11. REMOVE STUD BOLT11. REMOVE STUD BOLT

NOTICE:NOTICE:

If a stud bolt is deformed or its threads are damaged, replace it.If a stud bolt is deformed or its threads are damaged, replace it.
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CYLINDER BLOCK > INSPECTIONCYLINDER BLOCK > INSPECTION

1. INSPECT NO. 1 OIL NOZZLE SUB-ASSEMBLY1. INSPECT NO. 1 OIL NOZZLE SUB-ASSEMBLY

a.a. Push the ball of the No. 1 oil nozzle sub-assemblyPush the ball of the No. 1 oil nozzle sub-assembly
to check if it is to check if it is stuck.stuck.

If the ball is stuck, replace the No. 1 oil nozzle sub-If the ball is stuck, replace the No. 1 oil nozzle sub-
assembly.assembly.

2. CLEAN CYLINDER BLOCK SUB-ASSEMBLY2. CLEAN CYLINDER BLOCK SUB-ASSEMBLY

a.a. Using a gasket scraper, remove all the gasket material from the top surface of the cylinder blockUsing a gasket scraper, remove all the gasket material from the top surface of the cylinder block
sub-assembly.sub-assembly.

b.b. Using a soft brush and Using a soft brush and solvent, thoroughly clean the cylinder block solvent, thoroughly clean the cylinder block sub-assembly.sub-assembly.

3. INSPECT CYLINDER BLOCK SUB-ASSEMBLY FOR WARPAGE3. INSPECT CYLINDER BLOCK SUB-ASSEMBLY FOR WARPAGE

*a*a

A343464C01A343464C01

**aa BBaallll

PushPush
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a.a. Using a precision straightedge and feeler gauge,Using a precision straightedge and feeler gauge,
measure the warpage of the surface where themeasure the warpage of the surface where the
cylinder head gasket contacts the cylinder headcylinder head gasket contacts the cylinder head
sub-assembly.sub-assembly.

Maximum warpage:Maximum warpage:
0.05 mm (0.00197 in.)0.05 mm (0.00197 in.)

If the warpage is more than the maximum, replaceIf the warpage is more than the maximum, replacethe cylinder block sub-assembly.the cylinder block sub-assembly.

b.b. Visually check the cylinders for vertical scratches.Visually check the cylinders for vertical scratches.
If deep scratches are present, replace the cylinderIf deep scratches are present, replace the cylinder
block sub-assembly.block sub-assembly.

4. INSPECT CYLINDER BORE4. INSPECT CYLINDER BORE

a.a. Inspect the cylinder bore diameter.Inspect the cylinder bore diameter.

HINT:HINT:

A343465A343465
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There are 2 standard cylinder bore diameterThere are 2 standard cylinder bore diameter
sizes, marked 1 and 2 accordingly. The mark issizes, marked 1 and 2 accordingly. The mark is
stamped on the cylinder block stamped on the cylinder block sub-assembly.sub-assembly.

*a*a

*b*b

*c*c *d*d

*e*e

A343583C01A343583C01

**aa MMaarrk  k  1  1  oor  r  22

**bb NNoo.  .  11

**cc NNoo.  .  22

**dd NNoo.  .  33

**ee NNoo.  .  44

Engine Front SideEngine Front Side
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i.i. Using a cylinder gauge, measure the cylinderUsing a cylinder gauge, measure the cylinder
bore diameter at positions A, B and C in thebore diameter at positions A, B and C in the
thrust and axial directions.thrust and axial directions.

Reference Value (New parts):Reference Value (New parts):

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark 1Mark 1
92.005 to 92.015 mm92.005 to 92.015 mm
(3.6222 to 3.6226 in.)(3.6222 to 3.6226 in.)

Mark 2Mark 2 92.015 to 92.025 mm92.015 to 92.025 mm(3.6226 to 3.6230 in.)(3.6226 to 3.6230 in.)

Maximum diameter:Maximum diameter:
92.025 mm (3.6230 in.)92.025 mm (3.6230 in.)

If the diameter is more than the maximum,If the diameter is more than the maximum,
replace the cylinder block sub-assembly.replace the cylinder block sub-assembly.

b.b. Inspect the cylinder ridge.Inspect the cylinder ridge.
If the wear is less than 0.2 mm (0.00787 in.), usingIf the wear is less than 0.2 mm (0.00787 in.), using
a ridge reamer, grind the top of the cylinder.a ridge reamer, grind the top of the cylinder.

*a*a

*b*b

*c*c

*d*d

*d*d

 A A

BB

CC

A343466C01A343466C01

**aa TThhrruusst t  DDiirreeccttiioonn

**bb AAxxiiaal  l  DDiirreeccttiioonn

**cc CCeenntteerr

**dd 110 0 mmm m ((00..33994 4 iinn..))

Engine Front SideEngine Front Side
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5. CLEAN PISTON5. CLEAN PISTON

a.a. Using a gasket scraper, remove the carbon from the piston top.Using a gasket scraper, remove the carbon from the piston top.

b.b. Using a groove cleaning tool or broken piston ring, clean the piston ring grooves.Using a groove cleaning tool or broken piston ring, clean the piston ring grooves.

c.c. Using solvent and a brush, thoroughly clean the piston.Using solvent and a brush, thoroughly clean the piston.

NOTICE:NOTICE:

Do not use a wire brush.Do not use a wire brush.

6. INSPECT PISTON DIAMETER 6. INSPECT PISTON DIAMETER 

a.a. Using a micrometer, measure the piston diameterUsing a micrometer, measure the piston diameter
at right angles to the piston center line where theat right angles to the piston center line where the
position is 14 mm (0.551 in.) from the bottomposition is 14 mm (0.551 in.) from the bottom
edge of the piston.edge of the piston.

Reference Value (New parts):Reference Value (New parts):

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark 1Mark 1
91.931 to 91.955 mm91.931 to 91.955 mm

(3.6193 to 3.6203 in.)(3.6193 to 3.6203 in.)
Mark 2Mark 2

91.955 to 91.965 mm91.955 to 91.965 mm
(3.6203 to 3.6207 in.)(3.6203 to 3.6207 in.)

7. INSPECT PISTON OIL CLEARANCE7. INSPECT PISTON OIL CLEARANCE

aa Measure the cylinder bore diameter in the thrust directionMeasure the cylinder bore diameter in the thrust direction

*a*a

*b*b

*c*c

A343468C01A343468C01

**aa FFrroonnt Mt Maarrk (k (AArrrrooww))

**bb PPiissttoon n SSiizze e MMaarrkk

**cc 114 4 mmm m ((00..55551 1 iinn..))



a.a. Measure the cylinder bore diameter in the thrust direction.Measure the cylinder bore diameter in the thrust direction.

b.b. Subtract the piston diameter measurement from the cylinder bore diameter measurement.Subtract the piston diameter measurement from the cylinder bore diameter measurement.

Reference value (new parts):Reference value (new parts):
0.040 to 0.094 mm (0.00157 to 0.00370 in.)0.040 to 0.094 mm (0.00157 to 0.00370 in.)
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Maximum oil clearance:Maximum oil clearance:
0.16 mm (0.00630 in.)0.16 mm (0.00630 in.)

If the oil clearance is more If the oil clearance is more than the maximum, replace all the than the maximum, replace all the piston with pin sub-assemblies. If piston with pin sub-assemblies. If 
necessary, replace the cylinder block sub-assembly.necessary, replace the cylinder block sub-assembly.

8. INSPECT PISTON RING GROOVE CLEARANCE8. INSPECT PISTON RING GROOVE CLEARANCE

a.a. Using a feeler gauge, measure the clearance between a new piston ring and the wall of the pistonUsing a feeler gauge, measure the clearance between a new piston ring and the wall of the piston
ring groove.ring groove.

Standard Piston Ring Groove Clearance:Standard Piston Ring Groove Clearance:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

No. 1 Compression RingNo. 1 Compression Ring
0.121 to 0.165 mm0.121 to 0.165 mm

(0.00476 to 0.00650 in.)(0.00476 to 0.00650 in.)

No. 2 Compression RingNo. 2 Compression Ring
0.050 to 0.105 mm0.050 to 0.105 mm

(0.00197 to 0.00413 in.)(0.00197 to 0.00413 in.)

Oil RingOil Ring
0.030 to 0.075 mm0.030 to 0.075 mm

(0.00118 to 0.00295 in.)(0.00118 to 0.00295 in.)

If the result is not If the result is not as specified, replace the piston with pas specified, replace the piston with pin sub-assembly.in sub-assembly.

9. INSPECT PISTON RING END GAP9. INSPECT PISTON RING END GAP

a.a. Insert the piston ring into the cylinder bore.Insert the piston ring into the cylinder bore.

b.b. Using a piston, push the piston ring a little beyond the bottom of the ring travel, 120 mm (4.72 in.)Using a piston, push the piston ring a little beyond the bottom of the ring travel, 120 mm (4.72 in.)
from the top of the cylinder block sub-assembly.from the top of the cylinder block sub-assembly.

c.c. Using a feeler gauge, measure the piston ring end gap.Using a feeler gauge, measure the piston ring end gap.

Standard Piston Ring End Gap:Standard Piston Ring End Gap:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

No. 1 Compression RingNo. 1 Compression Ring
0.24 to 0.34 mm (0.009450.24 to 0.34 mm (0.00945

to 0.0134 in.)to 0.0134 in.)

No. 2 Compression RingNo. 2 Compression Ring
0.47 to 0.62 mm (0.01850.47 to 0.62 mm (0.0185

to 0.0244 in.)to 0.0244 in.)

Oil RingOil Ring 0.20 to 0.40 mm (0.007870.20 to 0.40 mm (0.00787
to 0.0157 in.)to 0.0157 in.)

Maximum Piston Ring End Gap:Maximum Piston Ring End Gap:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

NoNo. . 1 1 CoCompmpreressssioion n RRiningg 0.0.34 34 mm mm (0(0.0.013134 4 inin..))

NoNo. . 2 2 CoCompmpreressssioion n RRiningg 0.0.62 62 mm mm (0(0.0.024244 4 inin..))

OOiil  l  RRiinngg 00..440  0  mmm  m  ((00..0011557  7  iinn..))

If the end gap is more than the maximum, replace the piston ring set.If the end gap is more than the maximum, replace the piston ring set.
If the piston ring end gap is more than the maximum even with a new piston ring set, replace theIf the piston ring end gap is more than the maximum even with a new piston ring set, replace the
cylinder block sub-assembly.cylinder block sub-assembly.



10. INSPECT PISTON PIN OIL CLEARANCE10. INSPECT PISTON PIN OIL CLEARANCE
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a.a. Check each mark on the piston, piston pin andCheck each mark on the piston, piston pin and
connecting rod sub-assembly.connecting rod sub-assembly.

b.b. Using a caliper gauge, measure the inside diameterUsing a caliper gauge, measure the inside diameter
of the piston pin hole.of the piston pin hole.

Standard Piston Pin Hole Standard Piston Pin Hole Inside Diameter:Inside Diameter:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark AMark A
31.009 to 31.013 mm31.009 to 31.013 mm
(1.2208 to 1.2210 in.)(1.2208 to 1.2210 in.)

Mark BMark B
31.013 to 31.017 mm31.013 to 31.017 mm
(1.2210 to 1.2211 in.)(1.2210 to 1.2211 in.)

Mark CMark C
31.017 to 31.021 mm31.017 to 31.021 mm
(1.2211 to 1.2213 in.)(1.2211 to 1.2213 in.)

*a*a

*b*b

*c*c

*d*d

*e*e

A343470C01A343470C01

**aa FFrroonnt Mt Maarrk (k (AArrrrooww))

*b*b
Piston Pin Hole Inside Diameter Mark:Piston Pin Hole Inside Diameter Mark:
Mark A, B or CMark A, B or C

*c*c
Piston Pin Diameter Mark:Piston Pin Diameter Mark:
Mark A, B or CMark A, B or C

**dd FFrroonnt Mt Maarrk (k (PPrroottrruussiioonn))

*e*e
Connecting Rod Sub-assembly SmallConnecting Rod Sub-assembly Small
End Bush Inside Diameter Mark:End Bush Inside Diameter Mark:
Mark A, B or CMark A, B or C



A343472A343472
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c.c. Using a micrometer, measure the piston pinUsing a micrometer, measure the piston pin
diameter.diameter.

Standard Piston Pin Diameter:Standard Piston Pin Diameter:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark AMark A
31.000 to 31.004 mm31.000 to 31.004 mm
(1.2205 to 1.2206 in.)(1.2205 to 1.2206 in.)

Mark BMark B
31.004 to 31.008 mm31.004 to 31.008 mm

(1.2206 to 1.2208 in.)(1.2206 to 1.2208 in.)

Mark CMark C
31.008 to 31.012 mm31.008 to 31.012 mm
(1.2208 to 1.2209 in.)(1.2208 to 1.2209 in.)

d.d. Using a caliper gauge, measure the connecting rodUsing a caliper gauge, measure the connecting rod
sub-assembly small end bush inside diameter.sub-assembly small end bush inside diameter.

Standard Connecting Rod Sub-assembly SmallStandard Connecting Rod Sub-assembly Small
End Bush Inside Diameter:End Bush Inside Diameter:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark AMark A
31.019 to 31.023 mm31.019 to 31.023 mm
(1.2212 to 1.2214 in.)(1.2212 to 1.2214 in.)

Mark BMark B
31.023 to 31.027 mm31.023 to 31.027 mm
(1.2214 to 1.2215 in.)(1.2214 to 1.2215 in.)

Mark CMark C
31.027 to 31.031 mm31.027 to 31.031 mm

(1.2215 to 1.2217 in.)(1.2215 to 1.2217 in.)

e.e. Subtract the piston pin diameter measurementSubtract the piston pin diameter measurement
from the piston pin hole diameter measurement.from the piston pin hole diameter measurement.

Standard piston pin oil clearance:Standard piston pin oil clearance:
0.005 to 0.013 mm (0.000197 to 0.0005120.005 to 0.013 mm (0.000197 to 0.000512
in.)in.)

Maximum piston pin oil clearance:Maximum piston pin oil clearance:
0.013 mm (0.000512 in.)0.013 mm (0.000512 in.)

If the piston pin oil If the piston pin oil clearance is more than the maximum, replace clearance is more than the maximum, replace the piston with pin sub-assembly.the piston with pin sub-assembly.

f.f. Subtract the piston pin diameter measurement from the connecting rod sub-assembly small endSubtract the piston pin diameter measurement from the connecting rod sub-assembly small end

bush inside diameter measurement.bush inside diameter measurement.

Standard piston pin oil clearance:Standard piston pin oil clearance:
0.015 to 0.023 mm (0.000591 to 0.000906 in.)0.015 to 0.023 mm (0.000591 to 0.000906 in.)

Maximum piston pin oil clearance:Maximum piston pin oil clearance:
0.023 mm (0.000906 in.)0.023 mm (0.000906 in.)

If the oil clearance is more If the oil clearance is more than the maximum, replace the connecting rthan the maximum, replace the connecting rod sub-assembly. If od sub-assembly. If 
necessary, replace the piston with pin necessary, replace the piston with pin sub-assembly.sub-assembly.

11. INSPECT CONNECTING ROD SUB-ASSEMBLY11. INSPECT CONNECTING ROD SUB-ASSEMBLY

*a*a

*b*b

*a*a

A101493C04A101493C04

**aa 66..0 0 mmm m ((00..22336 6 iinn..))

**bb 3333..5 5 mmm m ((11..332 2 iinn..))



a.a. Using a rod aligner and feeler gauge, check the connecting rod sub-assembly alignment.Using a rod aligner and feeler gauge, check the connecting rod sub-assembly alignment.
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i.i. Check for bend.Check for bend.

Maximum bend:Maximum bend:
0.05 mm (0.00197 in.) per 100 mm (3.940.05 mm (0.00197 in.) per 100 mm (3.94
in.)in.)

If the bend is more than the maximum, replaceIf the bend is more than the maximum, replace
the connecting rod sub-assembly.the connecting rod sub-assembly.

ii.ii. Check for twist.Check for twist.

Maximum twist:Maximum twist:
0.15 mm (0.00591 in.) per 100 mm (3.940.15 mm (0.00591 in.) per 100 mm (3.94
in.)in.)

If the twist is more than the maximum, replaceIf the twist is more than the maximum, replace

the connecting rod sub-assembly.the connecting rod sub-assembly.

12. INSPECT CONNECTING ROD BOLT12. INSPECT CONNECTING ROD BOLT

a.a. Using a vernier caliper, measure the diameter of Using a vernier caliper, measure the diameter of 
the tension portion of the connecting rod bolt.the tension portion of the connecting rod bolt.

Standard diameter:Standard diameter:
8.7 to 8.8 mm (0.343 to 0.346 in.)8.7 to 8.8 mm (0.343 to 0.346 in.)

Minimum diameter:Minimum diameter:
8.5 mm (0.335 in.)8.5 mm (0.335 in.)

If the diameter is less than the minimum, replaceIf the diameter is less than the minimum, replace
the connecting rod bolt.the connecting rod bolt.

A343473A343473

A343474A343474

*a*a

A343475C01A343475C01

**aa TTeennssiioon Pn Poorrttiioonn



13. INSPECT CRANKSHAFT13. INSPECT CRANKSHAFT

a.a. Inspect for circle runout.Inspect for circle runout.
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i.i. Place the crankshaft on V-blocks.Place the crankshaft on V-blocks.

ii.ii. Using a dial indicator, measure the circle runout at the center journal.Using a dial indicator, measure the circle runout at the center journal.

Maximum circle runout:Maximum circle runout:
0.03 mm (0.00118 in.)0.03 mm (0.00118 in.)

If the circle runout is more than the maximum, replace the crankshaft.If the circle runout is more than the maximum, replace the crankshaft.

b.b. Inspect the main journals.Inspect the main journals.

i.i. Using a micrometer, measure the diameter of Using a micrometer, measure the diameter of 
each main journal.each main journal.

Standard Main Journal Diameter:Standard Main Journal Diameter:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark 1Mark 1
69.994 to 70.000 mm69.994 to 70.000 mm
(2.7557 to 2.7559 in.)(2.7557 to 2.7559 in.)

Mark 2Mark 2
69.988 to 69.994 mm69.988 to 69.994 mm
(2.7554 to 2.7557 in.)(2.7554 to 2.7557 in.)

Mark 3Mark 3
69.982 to 69.988 mm69.982 to 69.988 mm
(2.7552 to 2.7554 in.)(2.7552 to 2.7554 in.)

If the diameter is not as specified, check theIf the diameter is not as specified, check the
crankshaft oil clearance. If necessary, replacecrankshaft oil clearance. If necessary, replace
the crankshaft.the crankshaft.

ii.ii. Check each main journal for taper and out-of Check each main journal for taper and out-of 
round.round.

Maximum taper and out-of-round:Maximum taper and out-of-round:
0.003 mm (0.000118 in.)0.003 mm (0.000118 in.)

If the taper and out-of-round is more than theIf the taper and out-of-round is more than the
maximum, replace the crankshaft.maximum, replace the crankshaft.

c.c. Inspect the crank pin.Inspect the crank pin.

A343477A343477
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i.i. Using a micrometer, measure the diameter of Using a micrometer, measure the diameter of 
each crank pin.each crank pin.

Standard Crank Pin Diameter:Standard Crank Pin Diameter:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark 1Mark 1
49.994 to 50.000 mm49.994 to 50.000 mm
(1.9683 to 1.9685 in.)(1.9683 to 1.9685 in.)

Mark 2Mark 2
49.988 to 49.994 mm49.988 to 49.994 mm

(1.9680 to 1.9683 in.)(1.9680 to 1.9683 in.)

Mark 3Mark 3
49.982 to 49.988 mm49.982 to 49.988 mm
(1.9678 to 1.9680 in.)(1.9678 to 1.9680 in.)

If the diameter is not as specified, check theIf the diameter is not as specified, check the
connecting rod sub-assembly oil clearance. If connecting rod sub-assembly oil clearance. If 
necessary, replace the crankshaft.necessary, replace the crankshaft.

ii.ii. Check each crank pin for taper and out-of Check each crank pin for taper and out-of 
round.round.

Maximum taper and out-of-round:Maximum taper and out-of-round:
0.003 mm (0.000118 in.)0.003 mm (0.000118 in.)

If the taper and out-of-round is more than theIf the taper and out-of-round is more than the

maximum, replace the crankshaft.maximum, replace the crankshaft.

14. INSPECT CRANKSHAFT OIL CLEARANCE14. INSPECT CRANKSHAFT OIL CLEARANCE

a.a. Install the crankshaft bearings to the Install the crankshaft bearings to the cylinder block sub-assembly.cylinder block sub-assembly.
Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER BLOCK > Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER BLOCK > REASSEMBLY > INSTALLREASSEMBLY > INSTALL

CRANKSHAFT BEARINGCRANKSHAFT BEARING

b.b. Clean each main journal and crankshaft bearings.Clean each main journal and crankshaft bearings.

c.c. Apply engine oil to the crankshaft bearing, and then install the crankshaft to the cylinder block sub-Apply engine oil to the crankshaft bearing, and then install the crankshaft to the cylinder block sub-
assembly.assembly.

d.d. Install the crankshaft thrust washers to the Install the crankshaft thrust washers to the cylinder block sub-assembly.cylinder block sub-assembly.

Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER BLOCK > Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER BLOCK > REASSEMBLY > INSTALLREASSEMBLY > INSTALL
CRANKSHAFTCRANKSHAFT

e.e. Lay a strip of Plastigage across each Lay a strip of Plastigage across each journal.journal.

f.f. Install the crankshaft bearing caps to the Install the crankshaft bearing caps to the cylindercylinder
block sub-assembly.block sub-assembly.

Click here ENGINE MECHANICAL (2GD-FTV) >Click here ENGINE MECHANICAL (2GD-FTV) >
CYLINDER BLOCK > REASSEMBLY > INSTALLCYLINDER BLOCK > REASSEMBLY > INSTALL

CRANKSHAFTCRANKSHAFT

NOTICE:NOTICE:

Do not turn the crankshaft.Do not turn the crankshaft.

A343479A343479

*a*a



g.g. Remove the crankshaft bearing caps from theRemove the crankshaft bearing caps from the
cylinder block sub-assembly.cylinder block sub-assembly.

Click here ENGINE MECHANICAL (2GD-FTV) >Click here ENGINE MECHANICAL (2GD-FTV) >
CYLINDER BLOCK > DISASSEMBLY > REMOVECYLINDER BLOCK > DISASSEMBLY > REMOVE

CRANKSHAFTCRANKSHAFT

A343480C01A343480C01

**aa PPllaassttiiggaaggee
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h.h. Measure the Plastigage at its widest point.Measure the Plastigage at its widest point.

Standard oil clearance:Standard oil clearance:
0.036 to 0.042 mm (0.00142 to 0.00165 in.)0.036 to 0.042 mm (0.00142 to 0.00165 in.)

Maximum oil clearance:Maximum oil clearance:
0.048 mm (0.00189 in.)0.048 mm (0.00189 in.)

If the oil clearance is more If the oil clearance is more than the maximum, replace the crankshaft bearing. than the maximum, replace the crankshaft bearing. If necessary, replaceIf necessary, replace
the crankshaft.the crankshaft.

HINT:HINT:

If using a standard crankshaft bearing, replace it with one having the same number. If the numberIf using a standard crankshaft bearing, replace it with one having the same number. If the number
of the crankshaft bearing cannot be determined, select the correct crankshaft bearing by addingof the crankshaft bearing cannot be determined, select the correct crankshaft bearing by adding
together the numbers imprinted on the cylinder block sub-assembly and crankshaft, and thentogether the numbers imprinted on the cylinder block sub-assembly and crankshaft, and then
selecting the crankshaft bearing with the same number as the total. There are 5 sizes of standardselecting the crankshaft bearing with the same number as the total. There are 5 sizes of standard
crankshaft bearings, marked 2, 3, 4, 5 and 6.crankshaft bearings, marked 2, 3, 4, 5 and 6.
EXAMPLE:EXAMPLE:
Cylinder block sub-assembly (A) "3" + Crankshaft (B) "1" Cylinder block sub-assembly (A) "3" + Crankshaft (B) "1" = Total number 4 = Total number 4 (Use crankshaft(Use crankshaft
bearing (C) "4")bearing (C) "4")

Crankshaft Bearing Chart:Crankshaft Bearing Chart:

Cylinder BlockCylinder Block
Sub-assembly (A)Sub-assembly (A)

Crankshaft (B)Crankshaft (B)
Use CrankshaftUse Crankshaft

Bearing (C)Bearing (C)

11
11 22
22 33

33 44

22

11 33

22 44

33 55

33

11 44

22 55

33 66

Standard Cylinder Block Sub-assembly Main Journal Bore Diameter (A):Standard Cylinder Block Sub-assembly Main Journal Bore Diameter (A):

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark 1Mark 1
75.000 to 75.006 mm75.000 to 75.006 mm
(2.9528 to 2.9530 in.)(2.9528 to 2.9530 in.)

Mark 2Mark 2
75.006 to 75.012 mm75.006 to 75.012 mm
(2.9530 to 2.9532 in.)(2.9530 to 2.9532 in.)

Mark 3Mark 3
75.012 to 75.018 mm75.012 to 75.018 mm
(2.9532 to 2.9535 in.)(2.9532 to 2.9535 in.)

Standard Crankshaft Journal Diameter (B):Standard Crankshaft Journal Diameter (B):

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Mark 1Mark 1
69.994 to 70.000 mm69.994 to 70.000 mm
(2.7557 to 2.7559 in.)(2.7557 to 2.7559 in.)

Mark 2Mark 2
69.988 to 69.994 mm69.988 to 69.994 mm
(2.7554 to 2.7557 in.)(2.7554 to 2.7557 in.)

Mark 3Mark 3
69.982 to 69.988 mm69.982 to 69.988 mm
(2.7552 to 2.7554 in.)(2.7552 to 2.7554 in.)



Standard Sized Crankshaft Bearing Center Wall Thickness (C):Standard Sized Crankshaft Bearing Center Wall Thickness (C):

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn
Mark 2Mark 2

2.482 to 2.485 mm2.482 to 2.485 mm
(0.0977 to 0.0978 in.)(0.0977 to 0.0978 in.)
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Mark 3Mark 3
2.485 to 2.488 mm2.485 to 2.488 mm

(0.0978 to 0.0980 in.)(0.0978 to 0.0980 in.)

Mark 4Mark 4
2.488 to 2.491 mm2.488 to 2.491 mm

(0.0980 to 0.0981 in.)(0.0980 to 0.0981 in.)

Mark 5Mark 5
2.491 to 2.494 mm2.491 to 2.494 mm

(0.0981 to 0.0982 in.)(0.0981 to 0.0982 in.)

Mark 6Mark 6
2.494 to 2.497 mm2.494 to 2.497 mm

(0.0982 to 0.0983 in.)(0.0982 to 0.0983 in.)

*1*1

*2*2*a*a

*b*b
*c*c

*d*d

*e*e

*f *f 

*g*g

*h*h

*i*i

*i*i

*h*h

*g*g*f *f 

*e*e

A343482C01A343482C01

**11 NNoo.  .  1  1  CCrraannkksshhaafft  t  BBeeaarriinngg **22 NNoo.  .  2  2  CCrraannkksshhaafft  t  BBeeaarriinngg

**aa PPllaassttiiggaaggee **bb
Cylinder Block Sub-assembly MainCylinder Block Sub-assembly Main
Journal Bore Diameter:Journal Bore Diameter:
Mark 1, 2 or 3Mark 1, 2 or 3

*c*c
Crankshaft Journal Diameter:Crankshaft Journal Diameter:
Mark 1, 2 or 3Mark 1, 2 or 3

*d*d
Crankshaft Bearing:Crankshaft Bearing:
Mark 2, 3, 4, 5 or 6Mark 2, 3, 4, 5 or 6

**ee NNoo.  .  11 **f Nf Noo.  .  22

**gg NNoo.  .  33 **hh NNoo.  .  44

**ii NNoo.  .  55 -- --

i.i. Completely remove the Plastigage from Completely remove the Plastigage from the crankshaft main journal.the crankshaft main journal.

15. INSPECT CRANKSHAFT BEARING CAP SET BOLT15. INSPECT CRANKSHAFT BEARING CAP SET BOLT
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a.a. Using a vernier caliper, measure the thread outsideUsing a vernier caliper, measure the thread outside
diameter of the crankshaft bearing cap set bolt.diameter of the crankshaft bearing cap set bolt.

Minimum diameter:Minimum diameter:
13.7 mm (0.539 in.)13.7 mm (0.539 in.)

If the diameter is less than the minimum, replaceIf the diameter is less than the minimum, replace
the crankshaft bearing cap set bolt.the crankshaft bearing cap set bolt.

*a*a

A343483C01A343483C01

**aa MMeeaassuurriinng g AArreeaa
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CYLINDER BLOCK > REPLACEMENTCYLINDER BLOCK > REPLACEMENT

1. REPLACE STRAIGHT PIN1. REPLACE STRAIGHT PIN

NOTICE:NOTICE:

It is not necessary to remove the straight pin unless it is being replaced.It is not necessary to remove the straight pin unless it is being replaced.

a.a. Remove the straight pin from the cylinder block sub-assembly.Remove the straight pin from the cylinder block sub-assembly.

b.b. Using a plastic-faced hammer, tap in a new Using a plastic-faced hammer, tap in a new straight pin to the cylinder straight pin to the cylinder block sub-assembly.block sub-assembly.

**aa **bb

*c*c

*d*d

*e*e

*i*i

*g*g *h*h

*j*j

*f *f 
*d*d

 A A

 A A

BB

BB

BB

CC

CC CC

DD

DD DD

A337482C01A337482C01

**aa EEnnggiinne  e  FFrroonnt  t  SSiiddee **bb EEnnggiinne  e  RReeaar  r  SSiiddee

**cc 336  6  mmm  m  ((11..442  2  iinn..)) **dd 110  0  mmm  m  ((00..33994  4  iinn..))

**ee 118  8  mmm  m  ((00..77009  9  iinn..)) **ff 66..0  0  mmm  m  ((00..22336  6  iinn..))

**gg 111  1  mmm  m  ((00..44333  3  iinn..)) **hh 222  2  mmm  m  ((00..88666  6  iinn..))

**ii 88..0  0  mmm  m  ((00..33115  5  iinn..)) **jj PPrroottrruussiioon  n  HHeeiigghhtt

Standard Protrusion Height:Standard Protrusion Height:

IItteemm SSppeecciiffiieed  d  CCoonnddiittiioonn

Straight Pin AStraight Pin A
18 to 20 mm (0.709 to18 to 20 mm (0.709 to

0.787 in.)0.787 in.)

Straight Pin BStraight Pin B
8.0 to 10 mm (0.315 to8.0 to 10 mm (0.315 to

0.394 in.)0.394 in.)

Straight Pin CStraight Pin C
4.0 to 6.0 mm (0.157 to4.0 to 6.0 mm (0.157 to

0.236 in.)0.236 in.)

Straight Pin DStraight Pin D
10 to 12 mm (0.394 to10 to 12 mm (0.394 to

0.472 in.)0.472 in.)



2. REPLACE RING PIN2. REPLACE RING PIN

NOTICE:NOTICE:

It is not necessary to remove the ring pin unless it is being replaced.It is not necessary to remove the ring pin unless it is being replaced.

a.a. Remove the ring pin from the cylinder block sub-assembly.Remove the ring pin from the cylinder block sub-assembly.
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b.b. Using a plastic-faced hammer, tap in a new Using a plastic-faced hammer, tap in a new ring pin to the ring pin to the cylinder block sub-assembly.cylinder block sub-assembly.

Standard protrusion height:Standard protrusion height:
5.5 to 7.5 mm (0.217 to 0.295 in.)5.5 to 7.5 mm (0.217 to 0.295 in.)

*a*a

A337483C01A337483C01

**aa PPrroottrruussiioon  n  HHeeiigghhtt -- --
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CYLINDER BLOCK > REASSEMBLYCYLINDER BLOCK > REASSEMBLY

1. INSTALL STUD BOLT1. INSTALL STUD BOLT

NOTICE:NOTICE:

If a stud bolt is deformed or its threads are damaged, replace it.If a stud bolt is deformed or its threads are damaged, replace it.

a.a. Using an E6 "TORX" socket wrench, install the stud bolt labeled A to the cylinder block sub-Using an E6 "TORX" socket wrench, install the stud bolt labeled A to the cylinder block sub-
assembly.assembly.

Torque:Torque:

for stud bolt Afor stud bolt A

6.0 N*m (61 kgf*cm, 53 in.*lbf)6.0 N*m (61 kgf*cm, 53 in.*lbf)

b.b. Using an E8 "TORX" socket wrench, install the stud bolts labeled B, D and E to the cylinder blockUsing an E8 "TORX" socket wrench, install the stud bolts labeled B, D and E to the cylinder block
sub-assembly.sub-assembly.

Torque:Torque:

for stud bolt B, D and Efor stud bolt B, D and E

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

c.c. Using an E10 "TORX" socket wrench, install the stud bolt labeled C to the cylinder block sub-Using an E10 "TORX" socket wrench, install the stud bolt labeled C to the cylinder block sub-

assembly.assembly.

Torque:Torque:

for stud bolt Cfor stud bolt C

19 N*m (194 kgf*cm, 14 ft.*lbf)19 N*m (194 kgf*cm, 14 ft.*lbf)
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**aa EEnnggiinne  e  LLoowweer  r  SSiiddee **bb EEnnggiinne  e  LLH  H  SSiiddee

**cc EEnnggiinne  e  RRH  H  SSiiddee **dd 99..0  0  mmm  m  ((00..33554  4  iinn..))

**ee 119  9  mmm  m  ((00..77448  8  iinn..)) **ff 116  6  mmm  m  ((00..66330  0  iinn..))

**gg 444  4  mmm  m  ((11..773  3  iinn..)) **hh 223  3  mmm  m  ((00..99006  6  iinn..))



**ii 115  5  mmm  m  ((00..55991  1  iinn..)) **jj 440  0  mmm  m  ((11..557  7  iinn..))

**kk 220  0  mmm  m  ((00..77887  7  iinn..)) **ll 110  0  mmm  m  ((00..33994  4  iinn..))

**mm 332  2  mmm  m  ((11..226  6  iinn..)) **nn 113  3  mmm  m  ((00..55111  1  iinn..))

**oo 773  3  mmm  m  ((22..887  7  iinn..)) -- --
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2. INSTALL CYLINDER BLOCK WATER DRAIN COC2. INSTALL CYLINDER BLOCK WATER DRAIN COCK SUB-ASSEMBLYK SUB-ASSEMBLY

a.a. Install a new cylinder block water drain cock sub-Install a new cylinder block water drain cock sub-
assembly to the cylinder block sub-assembly.assembly to the cylinder block sub-assembly.

Torque:Torque:

25 N*m (255 kgf*cm, 18 ft.*lbf)25 N*m (255 kgf*cm, 18 ft.*lbf)

HINT:HINT:

Install the cylinder block water drain cock sub-Install the cylinder block water drain cock sub-
assembly so that the installation angle is withinassembly so that the installation angle is within
the range indicated by the illustration.the range indicated by the illustration.

b.b. Install a new cylinder block water drain cock plugInstall a new cylinder block water drain cock plug
to the cylinder block water drain cock sub-to the cylinder block water drain cock sub-
assembly.assembly.

Torque:Torque:

12.7 N*m (130 kgf*cm, 9 ft.*lbf)12.7 N*m (130 kgf*cm, 9 ft.*lbf)

3. INSTALL NO. 1 OIL NOZZLE 3. INSTALL NO. 1 OIL NOZZLE SUB-ASSEMBLYSUB-ASSEMBLY

a.a. Using a 5 mm hexagon wrench, install the 4 No. 1 oil nozzle sub-assemblies with the 4 bolts to theUsing a 5 mm hexagon wrench, install the 4 No. 1 oil nozzle sub-assemblies with the 4 bolts to the
cylinder block sub-assembly.cylinder block sub-assembly.

Torque:Torque:

10 N*m (102 kgf*cm, 7 ft.*lbf)10 N*m (102 kgf*cm, 7 ft.*lbf)

4. INSTALL PISTON WITH PIN SUB-ASSEMBLY4. INSTALL PISTON WITH PIN SUB-ASSEMBLY

a.a. Using a small screwdriver, install a new Using a small screwdriver, install a new piston pinpiston pin
hole snap ring on one side of the piston pin hole.hole snap ring on one side of the piston pin hole.

HINT:HINT:

•• Be surBe sure thae that the t the end gaend gap of thp of the piste pistonon
pin hole snap ring is not aligned withpin hole snap ring is not aligned with
the service hole cutout portion of thethe service hole cutout portion of the
piston.piston.

•• If the If the new pnew piston piston pin is din is difficifficult toult to
insert, heat the piston to approximatelyinsert, heat the piston to approximately
80°C (176°F).80°C (176°F).

CAUTION:CAUTION:

30°30°

A343485N01A343485N01

*1*1

*a*a



Be sure to wear protective gloves.Be sure to wear protective gloves.

b.b. Coat the piston pin with engine oil.Coat the piston pin with engine oil.

A343440C01A343440C01

**11 PPiissttoon n PPiin n HHoolle e SSnnaap p RRiinngg
*a*a SSeerrvviicce He Hoolle Ce Cuuttoouut Pt Poorrttiioonn
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c.c. Align the front marks of the piston and connectingAlign the front marks of the piston and connecting
rod sub-assembly, install the connecting rod sub-rod sub-assembly, install the connecting rod sub-
assembly to the piston and push in the piston pinassembly to the piston and push in the piston pin
with your thumb.with your thumb.

d.d. Check the fitting condition between the piston andCheck the fitting condition between the piston and
piston pin by trying to move the piston back andpiston pin by trying to move the piston back and
forth on the piston pin.forth on the piston pin.

e.e. Using a small screwdriver, install a new Using a small screwdriver, install a new piston pinpiston pin
hole snap ring on one side of the piston pin hole.hole snap ring on one side of the piston pin hole.

HINT:HINT:

Be sure that the end gap of the piston pin holeBe sure that the end gap of the piston pin hole
snap ring is not aligned with the service holesnap ring is not aligned with the service hole
cutout portion of the piston.cutout portion of the piston.

5. INSTALL PISTON RING SET5. INSTALL PISTON RING SET

a.a. Install the oil ring expander to the piston by hand.Install the oil ring expander to the piston by hand.

*a*a

*b*b

A343442C01A343442C01

**aa FFrroonnt Mt Maarrk (k (AArrrrooww))

**bb FFrroonnt Mt Maarrk (k (PPrroottrruussiioonn))
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b.b. Using a piston ring expander, install the oil ring railUsing a piston ring expander, install the oil ring rail
to the piston.to the piston.

HINT:HINT:

Make sure the end gap of the oil ring rail and theMake sure the end gap of the oil ring rail and the
coil joint are on opposite sides.coil joint are on opposite sides.

c.c. Using a piston ring expander, install the No. 1Using a piston ring expander, install the No. 1
compression ring and No. 2 compression ring tocompression ring and No. 2 compression ring to
the piston so that the code marks are positioned asthe piston so that the code marks are positioned as
shown in the illustration.shown in the illustration.

Code Mark:Code Mark:IItteemm CCoodde  e  MMaarrkk

NNoo.  .  1  1  CCoommpprreessssiioon  n  RRiinngg GG11

NNoo.  .  2  2  CCoommpprreessssiioon  n  RRiinngg NN22

HINT:HINT:

Install the No. 1 compression ring and No. 2Install the No. 1 compression ring and No. 2
compression ring with the code mark facingcompression ring with the code mark facing
upward.upward.

*a*a

**bb **bb

A343447C01A343447C01

**aa CCooiil  l  JJooiinntt

**bb OOiil  l  RRiinng g RRaaiil  l  EEnnd d GGaapp

*a*a

*b*b
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*a*a NoNo. . 1 C1 Comomprpresesssioion Rn Rining Cg Codode Me Maarkrk

*b*b NoNo. . 2 C2 Comomprpresesssioion Rn Rining Cg Codode Me Maarkrk
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d.d. Position the piston rings so that the ring ends arePosition the piston rings so that the ring ends are
as shown in the illustration.as shown in the illustration.

NOTICE:NOTICE:

Do not align the ring ends.Do not align the ring ends.

6. INSTALL CRANKSHAFT BEARING6. INSTALL CRANKSHAFT BEARING

HINT:HINT:

•• No. 1 crankshaft beNo. 1 crankshaft bearings have an oil arings have an oil groove and oil hole. groove and oil hole. No. 2 crankshaft beNo. 2 crankshaft bearings doarings do
not.not.

•• Check that the Check that the No. 1 and No. 2 cNo. 1 and No. 2 crankshaft bearing crankshaft bearing colors are correolors are correct, as the cct, as the colors differolors differ
depending on the vehicle specification.depending on the vehicle specification.

w/o Stop And Start System:w/o Stop And Start System:

Journal PositionJournal Position
No. 1 CrankshaftNo. 1 Crankshaft

Bearing ColorBearing Color
No. 2 CrankshaftNo. 2 Crankshaft

Bearing ColorBearing Color

NNoo.  .  11 SSiillvveerr SSiillvveerr

NNoo.  .  22 SSiillvveerr SSiillvveerr

NNoo.  .  33 SSiillvveerr SSiillvveerr

NNoo.  .  44 SSiillvveerr SSiillvveerr

NNoo.  .  55 SSiillvveerr SSiillvveerr

w/ Stop And Start System:w/ Stop And Start System:

Journal PositionJournal Position
No. 1 CrankshaftNo. 1 Crankshaft

Bearing ColorBearing Color
No. 2 CrankshaftNo. 2 Crankshaft

Bearing ColorBearing Color

NNoo.  .  11 BBrroowwnn BBrroowwnn

NNoo.  .  22 SSiillvveerr SSiillvveerr

NNoo.  .  33 SSiillvveerr SSiillvveerr

NNoo.  .  44 SSiillvveerr SSiillvveerr

NNoo.  .  55 BBrroowwnn BBrroowwnn

*1*1

*2*2 *3*3

*4*4

*a*a

A343449C01A343449C01

**11 NNoo. . 1 1 CCoommpprreessssiioon n RRiinngg

**22 NNoo. . 2 2 CCoommpprreessssiioon n RRiinngg

**33 OOiil  l  RRiinng g EExxppaannddeerr

**44 OOiil  l  RRiinng  g  RRaaiill

**aa FFrroonnt Mt Maarrk (k (AArrrrooww))
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a.a. Install the No. 1 crankshaft bearing to the cylinderInstall the No. 1 crankshaft bearing to the cylinder
block sub-assembly as shown in the illustration.block sub-assembly as shown in the illustration.

Standard width:Standard width:
4.25 mm (0.167 in.)4.25 mm (0.167 in.)

NOTICE:NOTICE:

•• Clean tClean the conthe contact suract surface oface of the No. 1f the No. 1

crankshaft bearing and cylinder blockcrankshaft bearing and cylinder block
sub-assembly.sub-assembly.

•• Apply oApply oil to the il to the inner sinner surfacurface of eace of eachh
No. 1 crankshaft bearing (the surfaceNo. 1 crankshaft bearing (the surface
which contacts the crankshaft), but notwhich contacts the crankshaft), but not
to the outer surface (the surface whichto the outer surface (the surface which
contacts the cylinder block sub-contacts the cylinder block sub-
assembly).assembly).

b.b. Install the No. 2 crankshaft bearing to theInstall the No. 2 crankshaft bearing to the
crankshaft bearing cap.crankshaft bearing cap.

NOTICE:NOTICE:

•• Clean tClean the conthe contact suract surface oface of the No. 2f the No. 2
crankshaft bearing and crankshaftcrankshaft bearing and crankshaft
bearing cap.bearing cap.

•• Apply oApply oil to the il to the inner sinner surfacurface of eace of eachh
No. 2 crankshaft bearing (the surfaceNo. 2 crankshaft bearing (the surface
which contacts the crankshaft), but notwhich contacts the crankshaft), but not
to the outer surface (the surface whichto the outer surface (the surface which
contacts the crankshaft bearing cap).contacts the crankshaft bearing cap).

c.c. Using a vernier caliper, measure the distanceUsing a vernier caliper, measure the distance
between the crankshaft bearing cap edge andbetween the crankshaft bearing cap edge and
crankshaft bearing edge.crankshaft bearing edge.

Dimension A - B or B - A:Dimension A - B or B - A:
0 to 0.7 mm (0 to 0.0276 in.)0 to 0.7 mm (0 to 0.0276 in.)

7. INSTALL CRANKSHAFT7. INSTALL CRANKSHAFT

l i il h k h f b i d h i ll h k h f h li d bl k bl i il h k h f b i d h i ll h k h f h li d bl k b

*a*a

A343452C01A343452C01

**aa WWiiddtthh

 A A BB

A343582N01A343582N01



a.a. Apply engine oil to the crankshaft bearing, and then install the crankshaft to the cylinder block sub-Apply engine oil to the crankshaft bearing, and then install the crankshaft to the cylinder block sub-
assembly.assembly.
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b.b. Apply engine oil to the 2 upper crankshaft thrustApply engine oil to the 2 upper crankshaft thrust
washers and 2 lower washers and 2 lower crankshaft thrust washers.crankshaft thrust washers.

HINT:HINT:

Check the crankshaft thrust washers, as there Check the crankshaft thrust washers, as there areare
different types as shown in different types as shown in the illustration.the illustration.

c.c. Push the crankshaft in one dirPush the crankshaft in one direction and install oneection and install one
upper crankshaft thrust washer to the No. 5upper crankshaft thrust washer to the No. 5
cylinder block sub-assembly journal position withcylinder block sub-assembly journal position with
the oil groove facing outward.the oil groove facing outward.

d.d. Push the crankshaft in the opposite direction andPush the crankshaft in the opposite direction and
install the other upper crankshaft thrust washer toinstall the other upper crankshaft thrust washer to
the No. 5 cylinder block sub-assembly journalthe No. 5 cylinder block sub-assembly journal
position with the oil groove facing outward.position with the oil groove facing outward.

e.e. Install the 2 lower crankshaft thrust washers to theInstall the 2 lower crankshaft thrust washers to the
crankshaft bearing cap (No. 5 crankshaft journal)crankshaft bearing cap (No. 5 crankshaft journal)

with the grooves facing outward.with the grooves facing outward.

**11 **22

A343453C01A343453C01

*1*1 LoLowewer Cr Craranknkshshafaft t ThThrurust st WaWassheherr

*2*2 UpUppeper Cr Craranknksshahafft Tt Thrhrusust Wt Waashsherer
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f.f. Install the 5 crankshaft bearing caps to theInstall the 5 crankshaft bearing caps to the
cylinder block sub-assembly, making sure that thecylinder block sub-assembly, making sure that the
front marks (protrusions) and crankshaft bearingfront marks (protrusions) and crankshaft bearing
cap number of the crankshaft bearing caps are ascap number of the crankshaft bearing caps are as
shown in the illustration.shown in the illustration.

g.g. Apply a light coat of engine oil to the threads andApply a light coat of engine oil to the threads and
under the heads of the crankshaft bearing cap setunder the heads of the crankshaft bearing cap set

bolts.bolts.

h.h. Install the crankshaft bearing cap set bolts.Install the crankshaft bearing cap set bolts.

HINT:HINT:

•• The crThe crankshankshaft beaaft bearing caring cap set bop set boltslts
are tightened in 2 progressive steps.are tightened in 2 progressive steps.

•• If a craIf a crankshankshaft beaft bearing caring cap set bop set bolt islt is
broken or deformed, replace it.broken or deformed, replace it.

i.i. Step 1:Step 1:
Using several steps, install and uniformly tightenUsing several steps, install and uniformly tighten
the 10 crankshaft bearing cap set bolts in thethe 10 crankshaft bearing cap set bolts in the
sequence shown in the illustration.sequence shown in the illustration.

Torque:Torque:

95 N*m (969 kgf*cm, 70 ft.*lbf)95 N*m (969 kgf*cm, 70 ft.*lbf)

HINT:HINT:

If any of the crankshaft bearing cap set boltsIf any of the crankshaft bearing cap set bolts
does not meet the torque specification, replacedoes not meet the torque specification, replace
the crankshaft bearing cap set bolt.the crankshaft bearing cap set bolt.

 j. j. Step 2:Step 2:

i.i. Mark the front of the crankshaft bearing cap set bolts with paint.Mark the front of the crankshaft bearing cap set bolts with paint.

ii.ii. Tighten the crankshaft bearing cap set bolts by 90°.Tighten the crankshaft bearing cap set bolts by 90°.

iii.iii. Check that the painted marks are now at a 90° angle to the front.Check that the painted marks are now at a 90° angle to the front.

k.k. Check that the crankshaft turns smoothly.Check that the crankshaft turns smoothly.

8. INSPECT CRANKSHAFT THRUST CLEARANCE8. INSPECT CRANKSHAFT THRUST CLEARANCE

Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER BLOCK > Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER BLOCK > DISASSEMBLY > INSPECTDISASSEMBLY > INSPECT

*a*a
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CRANKSHAFT THRUST CLEARANCECRANKSHAFT THRUST CLEARANCE

9. INSTALL CONNECTING ROD BEARING9. INSTALL CONNECTING ROD BEARING

HINT:HINT:

Check that the No. 1 and No. 2 connecting rod bearing colors are correct, as the colors differ.Check that the No. 1 and No. 2 connecting rod bearing colors are correct, as the colors differ.
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Bearing Color:Bearing Color:

ItemItem
Connecting Rod BearingConnecting Rod Bearing

ColorColor

No. 1 Connecting RodNo. 1 Connecting Rod
BearingBearing

BrownBrown

No. 2 Connecting RodNo. 2 Connecting Rod
BearingBearing

SilverSilver

a.a. Clean the backside of the connecting rod bearing and the connecting rod bearing surface of theClean the backside of the connecting rod bearing and the connecting rod bearing surface of the
connecting rod sub-assembly and connecting rod connecting rod sub-assembly and connecting rod cap.cap.

b.b. Install the No. 1 connecting rod bearings to theInstall the No. 1 connecting rod bearings to the
connecting rod sub-assembly.connecting rod sub-assembly.

c.c. Install the No. 2 connecting rod bearings to theInstall the No. 2 connecting rod bearings to the
connecting rod cap.connecting rod cap.

d.d. Using a vernier caliper, measure the distanceUsing a vernier caliper, measure the distance
between the connecting rod cap edge andbetween the connecting rod cap edge and
connecting rod bearing edge.connecting rod bearing edge.

Dimension A - B or B - A:Dimension A - B or B - A:
0 to 0.7 mm (0 to 0.0276 in.)0 to 0.7 mm (0 to 0.0276 in.)

10. INSTALL PISTON AND CONNECTING ROD SUB-ASSEMBLY10. INSTALL PISTON AND CONNECTING ROD SUB-ASSEMBLY

a.a. Apply engine oil to the cylinder walls, pistons, and surfaces of the connecting rod bearings.Apply engine oil to the cylinder walls, pistons, and surfaces of the connecting rod bearings.

b.b. Position the piston rings so that the piston ringPosition the piston rings so that the piston ring
ends are as shown in the illustration.ends are as shown in the illustration.

NOTICE:NOTICE:

Do not align the piston ring ends.Do not align the piston ring ends.

 A A BB
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c.c. Using a piston ring compressor and hammerUsing a piston ring compressor and hammer
handle, press a piston with connecting rod sub-handle, press a piston with connecting rod sub-
assembly into each cylinder with the front markassembly into each cylinder with the front mark
(arrow) of the piston facing forward.(arrow) of the piston facing forward.

d.d. Place the connecting rod cap on the connecting rod sub-assembly.Place the connecting rod cap on the connecting rod sub-assembly.

i.i. Align the pin holes of the connecting rod capAlign the pin holes of the connecting rod cap
with the pins of the connecting rod sub-with the pins of the connecting rod sub-
assembly, and then install the connecting rodassembly, and then install the connecting rod
cap.cap.

**33 OOiil  l  RRiinng g EExxppaannddeerr

**44 OOiil  l  RRiinng  g  RRaaiill

**aa FFrroonnt Mt Maarrk (k (AArrrrooww))
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ii.ii. Check that the front mark (protrusion) of theCheck that the front mark (protrusion) of the
connecting rod cap is facing forward.connecting rod cap is facing forward.

iii.iii. Check that the matchmarks of the Check that the matchmarks of the connectingconnecting
rod sub-assembly and connecting rod cap arerod sub-assembly and connecting rod cap are

aligned.aligned.

e.e. Apply a light coat of engine oil to the threads andApply a light coat of engine oil to the threads and
under the heads of the connecting rod bolts.under the heads of the connecting rod bolts.

f.f. Install the connecting rod bolts.Install the connecting rod bolts.

HINT:HINT:

The connecting rod bolts are tightened in 2 progressive steps.The connecting rod bolts are tightened in 2 progressive steps.

*a*a
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i.i. Step 1:Step 1:
Install and alternately tighten the connectingInstall and alternately tighten the connecting
rod bolts of each connecting rod cap in severalrod bolts of each connecting rod cap in several
steps.steps.

Torque:Torque:

40 N*m (408 kgf*cm, 30 ft.*lbf)40 N*m (408 kgf*cm, 30 ft.*lbf)

ii.ii. Mark the front side of each connecting rod boltMark the front side of each connecting rod bolt
with paint.with paint.

iii.iii. Step 2:Step 2:
Tighten the connecting rod bolts 90°.Tighten the connecting rod bolts 90°.

iv.iv. Check that the paint marks are now at a 90°Check that the paint marks are now at a 90°
angle to the front.angle to the front.

g.g. Check that the crankshaft turns smoothly.Check that the crankshaft turns smoothly.

11. INSPECT CONNECTING ROD SUB-ASSEMBLY THRUST 11. INSPECT CONNECTING ROD SUB-ASSEMBLY THRUST CLEARANCECLEARANCE

Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER BLOCK > Click here ENGINE MECHANICAL (2GD-FTV) > CYLINDER BLOCK > DISASSEMBLY > INSPECTDISASSEMBLY > INSPECT

CONNECTING ROD SUB-ASSEMBLY THRUST CLEARANCECONNECTING ROD SUB-ASSEMBLY THRUST CLEARANCE
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