
CYLINDER BLOCK (I) ASSEMBLY 

B3E011002000208 

1. Assemble in the order indicated in the table.

1 Oil jet valve 
2 Upper main bearing, thrust bearing 
3 Crankshaft 
4 Lower main bearing, thrust bearing 

5 Main bearing cap 
(See Main Bearing Cap Assembly Note) 

6 Piston ring 
(See Piston Ring Assembly Note) 

7 Connecting rod, piston assembly 
(See Piston Assembly Note) 

8 Upper connecting rod bearing 
(See Connecting Rod Bearing Assembly Note) 
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Main Bearing Cap Assembly Note 

1. Install the main bearing caps in the order indicated in the figure. 

Tightening torque 
(1) 44-46 N·m 
{4.5-4.6 kgf·m, 32.5-33.9 ft·lbf} 
(2) 175°-185° 

Piston Ring Assembly Note 

1. Install the two oil control ring segments and spacer. 

2. Verify that the second ring is installed with scraper face side downward. 

3. Verify that the top ring is installed with scraper face side inner of upper.

Piston Assembly Note 

1. Position the end gap of each ring as indicated in the figure.

9 Lower connecting rod bearing 
(See Connecting Rod Bearing Assembly Note) 

10 Connecting rod cap 
(See Connecting Rod Cap Assembly Note) 

11 Engine balancer (L3 (with variable valve timing mechanism)) 
(See Balancer Unit Assembly Note) 

12 Adjustment shim 
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2. Insert the piston and connecting rod into the cylinder with the arrow mark to front of the engine.

Connecting Rod Bearing Assembly Note 

1. Install the connecting rod bearing to the connecting rod and connecting rod caps, as shown in the figure.

Connecting Rod Cap Assembly Note 

Caution 

• When assembling the connecting rod caps, align the broken, rough faces of the connecting rods and 
connecting rod caps. 

1. Tighten the connecting rod bolts in two steps using the SST (49 D032 316). 

Tightening torque 
(1) 26-32 N·m 
{2.7-3.2 kgf·m, 19.2-23.6 ft·lbf} 
(2) 80°-100° 

Balancer Unit Assembly Note 

1. Confirm by visual inspection that there is no damage to the balancer unit gear and verify that the shaft turns 
smoothly. 

• If there is any damage or malfunction, replace the balancer unit. 

Caution 

• Due to the precision interior construction of the balancer unit, it cannot be disassembled. 

2. Install the SST as shown in the figure.
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3. Turn the crankshaft clockwise the crankshaft is in the No.1 cylinder TDC position (until the balance weight 
is attached to the SST). 

4. Install the adjustment shim to the seat face of the balancer unit. 

5. With the balancer unit marks at the exact top center, assemble the unit to the cylinder block.

6. Set the SST as shown, then measure the gear backlash using a dial gauge.

Note

• For an accurate measurement of gear backlash, insert a screwdriver into the crankshaft No. 1 
balance weight area and set both the rotation and the thrust direction with the screwdriver, using a 
prying action, as shown in the figure.
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• If the backlash exceeds the specified range, remeasure the backlash and, using the adjustment shim 
selection table, select the proper shim, according to the following procedure. 

Caution 

• When measuring the backlash, rotate the crankshaft one full rotation and verify that it is within the 
specified range at all of the following six positions: 10°, 30°, 100°, 190°, 210°, 280° ATDC. 

Value range 
0.005-0.101 mm {0.00019-0.0039 in} 

(1) Using master adjustment shim (No.50), assemble the balancer unit to the cylinder block, then 
measure the backlash. 
(2) Select the proper adjustment shim according to the measured value. 
(3) Install the selected adjustment shim to the balancer unit, then assemble the balancer unit to the 
cylinder block. 

Adjustment shim selection table 
Backlash 

mm {in} 

Selection 
shim (No.) 

Shim 
thickness mm 

{in} 

Backlash 

mm {in} 

Selection 
shim (No.) 

Shim 
thickness mm 

{in} 
0.256-0.262 
{0.0100-0.01031} 15 1.15 {0.0452} 0.116-0.122 

{0.00456-0.00480} 35 1.35 {0.0531} 

0.249-0.255 
{0.0098-
0.010039} 

16 1.16 {0.0456} 0.109-0.115 
{0.00429-0.00452} 36 1.36 {0.0535} 

0.242-0.248 
{0.0096-0.00976} 17 1.17 {0.0460} 0.102-0.108 

{0.00401-0.00425} 37 1.37 {0.0539} 

0.235-0.241 
{0.0093-0.0948} 18 1.18 {0.0464} 0.095-0.101 

{0.00374-0.00397} 38 1.38{0.0543} 

0.228-0.234 
{0.00897-
0.00921} 

19 1.19 {0.0468} 0.088-0.094 
{0.00346-0.00370} 39 1.39 {0.0547} 

0.221-0.227 
{0.00870-
0.00893} 

20 1.20 {0.0472} 
0.081-0.087 
.087 {0.00318-
0.00342} 

40 1.40 {0.0551} 

0.214-0.220 
{0.00842-
0.00874} 

21 1.21 {0.0476} 0.074-0.080 
{0.00291-0.00314} 41 1.41 {0.0555} 

0.207-0.213 
{0.00814-
0.00838} 

22 1.22 {0.0480} 0.067-0.073 
{0.00263-0.00287} 

42 1.42 {0.0559} 

0.200-0.206 
{0.00787-
0.00811} 

23 1.23 {0.0484} 0.060-0.066 
{0.00236-0.00259} 43 1.43 {0.0562} 

0.193-0.199 
{0.00759-
0.00783} 

24 1.24 {0.0488} 0.053-0.059 
{0.00208-0.00232} 44 1.44 {0.0566} 

0.186-0.192 
{0.00732-
0.00755} 

25 1.25 {0.492} 0.046-0.052 
{0.00181-0.00204} 45 1.45 {0.0570} 

0.179-0.185 
{0.00704-
0.00728} 

26 1.26 {0.496} 0.039-0.045 
{0.00153-0.00177} 46 1.46 {0.0574} 

0.172-0.178 
{0.00677-
0.00700} 

27 1.27 {0.499} 0.032-0.038 
{0.00125-0.00149} 47 1.47 {0.0578} 
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0.165-0.171 
{0.00649-
0.00673} 

28 1.28 {0.503} 
0.025-0.031 
{0.000984-
0.00122} 

48 1.48 {0.0582} 

0.158-0.164 
{0.00622-
0.00645 

29 1.29 {0.507} 
0.018-0.024 
{0.000708-
0.000944} 

49 1.49 {0.0586} 

0.151-0.157 
{0.00594-
0.00618} 

30 1.30 {0.511} 
0.011-0.017 
{0.000433-
0.000669} 

50 (master) 1.50 {0.0590} 

0.144-0.150 
{0.0566-0.0590} 31 1.31 {0.515} 

0.004-0.010 
{0.00015-
0.000393} 

51 1.51 {0.0594} 

0.137-0.143 
{0.00539-
0.00562} 

32 1.32 {0.519} 0.000-0.004 
{0.000-0.000157} 52 1.52 {0.0598} 

0.130-0.136 
{0.00511-
0.00535} 

33 1.33 {0.523} 0.000-0.000 
{0.000-0.000} 53 1.53 {0.0602} 

0.123-0.129 
{0.00484-
0.00507} 

34 1.34 {0.527} 0.000-0.000 
{0.000-0.000} 54 1.54 {0.0606} 
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