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5. HYDRAULIC SYSTEM

5-2-1 4690103

5-2 Hydraulic Circuit Schematic

5-2-1 Quick Coupler
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3. SERVICING STANDARDS

3-2-1 4690103

3-2 Engine

1) Nominal and Allowable Values

ViO20

Applicable model 3TNE74-ENBV

Item Unit Standard Wear limit

Cylinder head

Cylinder head distortion in. (mm) 0.0020 (0.05) or less 0.0059 (0.15)

Valve seat angle
Intake degrees

( ° )
120 −

Exhaust 90 −

Valve seat width
Intake

in. (mm)
−

Exhaust −

Intake valve

Stem outside dia.

in. (mm)

Ø0.274 to 0.275
(Ø6.960 to 6.975)

0.272 (6.9)

Guide inside dia.
Ø0.2757 to 0.2763
(Ø7.005 to 7.02)

0.279 (7.08)

Oil clearance
0.0012 to 0.0024
(0.030 to 0.060)

−

Exhaust valve

Stem outside dia.

in. (mm)

Ø0.2734 to 0.2740
(Ø6.945 to 6.96)

0.272 (6.9)

Guide inside dia.
Ø0.2757 to 0.2763
(Ø7.005 to 7.02)

0.279 (7.08)

Oil clearance
0.0018 to 0.0030
(0.045 to 0.075)

−

Valve guide projection in. (mm) 0.354 (9) −

Valve sinkage
Intake

in. (mm)

0.016 to 0.024
(0.4 to 0.6)

Exhaust
0.030 to 0.037
(0.75 to 0.95)

Valve head
thickness

Intake
in. (mm)

0.039 to 0.051
(0.99 to 1.29)

0.02 (0.50)
Exhaust

0.037 to 0.049
(0.95 to 1.25)

Intake valve
operating timing

Open b. TDC degrees
 ( ° )

7 to 17 −
Close a. BDC 35 to 45 −

Exhaust valve
operating timing

Open b. BDC degrees
 ( ° )

40 to 50 −
Close a. TDC 8 to 18 −

Valve spring

Free length in. (mm) 1.472 (37.4) −
Inclination in. (mm) − 0.039 (1.0)

Tension [0.0394 in. (1 mm) compressed] lbs. (kg) 5.23 (2.37) / 4.12 (1.87)

Intake / exhaust valve clearance in. (mm)
0.006 to 0.01
(0.15 to 0.25)

−

Cylinder block

Cylinder bore dia.

in. (mm)

2.9134 to 2.9146
(74.000 to 74.030)

2.921 (74.20)
Cylinder bore dia.

L mark
2.9142 to 2.9146

(74.020 to 74.030)

M mark
2.9138 to 2.9142

(74.010 to 74.020)

S mark
2.9134 to 2.9138

(74.000 to 74.010)

Roundness of cylinder sleeve bore 0 to 0.00039 (0 to 0.01) 0.00118 (0.03)

Cylindricity of cylinder sleeve bore 0 to 0.00039 (0 to 0.01) 0.00118 (0.03)
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3. SERVICING STANDARDS

3-7-4 4690103

3-7-2 Engine

Tightening torque for major bolts and nuts

3-7-3 Tightening Torque for General Bolts and Nuts

No. Item Thread size × Pitch
Tightening torque
Unit : ft�lbf (N�m)

Lubricating oil

1 Cylinder head bolt (class 1) M9 × 1.25 43.4 to 47.0 (58.8 to 63.7) Yes

2 Connecting rod bolt (class 1) M7 × 1.0 16.6 to 20.3 (22.5 to 27.4) Yes

3 Flywheel mounting bolt M8 × 1.25 57.9 to 65.1 (78.4 to 88.2) Yes

4 Metal cap bolt M8 × 1.25 57.9 to 65.1 (78.4 to 88.2) Yes

5 Crankshaft pulley fastening bolt M12 × 1.5 61.5 to 68.7 (83.4 to 93.1) Yes

6 Fuel injection nozzle retainer clamp nut M20 × 1.5 36.2 to 39.1 (49.0 to 52.9) No

7 Glow plug M10 × 1.25 10.9 to 14.5 (14.7 to 19.6) No

8 Governor weight support nut M12 × 1.25 50.6 to 54.3 (68.6 to 73.5) Yes

9 High pressure pipe nut M12 × 1.5 21.7 to 25.3 (29.4 to 34.3) No

Item Thread size × Pitch
Tightening torque
[Unit : ft�lbf (N�m)]

Remarks

Hexagon head bolt (7T)
Nut

Coarse 
thread

M6 × 1
7.23 to 8.68
(9.8 to 11.8)

1) Apply 80% of tightening torque 
when tightened to aluminum.

2) Apply 60% of tightening torque 
for 4T bolts and lock nuts.

3) Use fine screw threads for 
engine only.

M8 × 1.25
16.6 to 21.0

(22.6 to 28.4)

M10 × 1.5
32.6 to 43.4

(44.1 to 58.8)

M12 × 1.75
57.9 to 72.3

(78.5 to 98.1)

M14 × 2
86.8 to 108.5

(117.7 to 147.1)

M16 × 2
123.0 to 151.9

(166.7 to 205.9)

M18 × 2.5
173.6 to 209.8

(235.4 to 284.4)

M20 × 2.5
238.7 to 296.6

(323.6 to 402.1)

Fine 
thread

M14 × 1.5
94.0 to 108.5

(127.5 to 147.1)

M16 × 1.5
155.5 to 177.2

(210.9 to 240.3)

PT plug

1/8 7.23 (9.8)

1/4 14.5 (19.6)

3/8 21.7 (29.4)

1/2 43.4 (58.8)

Pipe joint bolt

M8 9.4 to 12.3 (12.7 to 16.7)

M12 18.1 to 25.3 (24.5 to 34.3)

M14 28.9 to 36.2 (39.2 to 49.0)

M16 36.2 to 43.4 (49.0 to 58.8)
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