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HOISTING INSTRUCTIONS

HOISTING

¤Heavy parts (25 kg or more) must be lifted
with a hoist, etc.  In the DISASSEMBLY
AND ASSEMBLY  section, every part
weighing 25 kg or more is indicated clearly
with the symbol 4

• If a part cannot be smoothly removed from the
machine by hoisting, the following checks
should be made:
1) Check for removal of all bolts fastening the

part to the relative parts.
2) Check for existence of another part causing

interference with the part to be removed.

WIRE ROPES
1) Use adequate ropes depending on the

weight of parts to be hoisted, referring to
the table below:

Wire ropes
(Standard "Z" or "S" twist ropes 

without galvanizing)

★ The allowable load value is estimated to be one-
sixth or one-seventh of the breaking strength of
the rope used.

2) Sling wire ropes from the middle portion of the
hook.

Slinging near the edge of the hook may cause
the rope to slip off the hook during hoisting, and
a serious accident can result.  Hooks have max-
imum strength at the middle portion.

3) Do not sling a heavy load with one rope alone,
but sling with two or more ropes symmetrically
wound onto the load.
¤ Slinging with one rope may cause turning

of the load during hoisting, untwisting of
the rope, or slipping of the rope from its
original winding position on the load, which
can result in a dangerous accident.

4) Do not sling a heavy load with ropes forming a
wide hanging angle from the hook.
When hoisting a load with two or more ropes,
the force subjected to each rope will increase
with the hanging angles.  The table below
shows the variation of allowable load kN {kg}
when hoisting is made with two ropes, each of
which is allowed to sling up to 9.8 kN {1000 kg}
vertically, at various hanging angles.
When two ropes sling a load vertically, up to
19.6 kN {2000 kg} of total weight can be sus-
pended.  This weight becomes 9.8 kN {1000 kg}
when two ropes make a 120° hanging angle.
On the other hand, two ropes are subjected to
an excessive force as large as 39.2 kN {4000
kg} if they sling a 19.6 kN {2000 kg} load at a
lifting angle of 150°.

Rope diameter Allowable load

mm kN tons

10
11.5
12.5
14
16
18
20

22.4
30
40
50
60

9.8
13.7
15.7
21.6
27.5
35.3
43.1
54.9
98.1
176.5
274.6
392.2

1.0
1.4
1.6
2.2
2.8
3.6
4.4
5.6

10.0
18.0
28.0
40.0

SAD00479

41%71%79%88%100%
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Millimeters to Inches
1 mm = 0.03937 in

Kilogram to Pound
1 kg = 2.2046 lb

0 1 2 3 4 5 6 7 8 9

  0

10

20

30

40

50

60

70

80

90

0

0.394

0.787

1.181

1.575

1.969

2.362

2.756

3.150

3.543

0.039

0.433

0.827

1.220

1.614

2.008

2.402

2.795

3.189

3.583

0.079

0.472

0.866

1.260

1.654

2.047

2.441

2.835

3.228

3.622

0.118

0.512

0.906

1.299

1.693

2.087

2.480

2.874

3.268

3.661

0.157

0.551

0.945

1.339

1.732

2.126

2.520

2.913

3.307

3.701

0.197

0.591

0.984

1.378

1.772

2.165

2.559

2.953

3.346

3.740

0.236

0.630

1.024

1.417

1.811

2.205

2.598

2.992

3.386

3.780

0.276

0.669

1.063

1.457

1.850

2.244

2.638

3.032

3.425

3.819

0.315

0.709

1.102

1.496

1.890

2.283

2.677

3.071

3.465

3.858

0.354

0.748

1.142

1.536

1.929

2.323

2.717

3.110

3.504

3.898

0 1 2 3 4 5 6 7 8 9

  0

10

20

30

40

50

60

70

80

90

  0

22.05

44.09

66.14

88.18

110.23

132.28

154.32

176.37

198.42

  2.20

24.25

46.30

68.34

90.39

112.44

134.48

156.53

178.57

200.62

  4.41

26.46

48.50

70.55

92.59

114.64

136.69

158.73

180.78

202.83

  6.61

28.66

50.71

72.75

94.80

116.85

138.89

160.94

182.98

205.03

  8.82

30.86

51.91

74.96

97.00

119.05

141.10

163.14

185.19

207.24

11.02

33.07

55.12

77.16

99.21

121.25

143.30

165.35

187.39

209.44

  13.23

  35.27

  57.32

  79.37

101.41

123.46

145.51

167.55

189.60

211.64

  15.43

  37.48

  59.53

  81.57

103.62

125.66

147.71

169.76

191.80

213.85

  17.64

  39.68

  61.73

  83.78

105.82

127.87

149.91

171.96

194.01

216.05

  19.84

  41.89

  63.93

  85.98

108.03

130.07

152.12

174.17

196.21

218.26
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ILLUSTRATIONS

The illustrations used in the "Repair Sections" of
this manual are intended to give an example of a
problem, and to show what to look for and where
the problem can be found.  Some of the illustra-
tions are 'generic" and will not look exactly like
the engine or parts used in your application.
Some illustrations contain symbols to indicate
and action required, and an acceptable or not ac-
ceptable condition.

The illustrations are intended to show repair or
replacement procedures with the engine "in-chas-
sis".  The illustration can differ from your applica-
tion, but the procedure given will be the same.

ILLUSTRATIONS

C



GENERAL

01-6 102 SERIES

SPECIFICATIONS

Engine S6D102E-1

Applicable model

D
im

en
si

o
n

s
P

er
fo

rm
an

ce

6–102 x 120

5.88 {5,883}

1 – 5 – 3 – 6 – 2 – 4

1,361 1,361

760 760

1,301 1,301

— —

99.3/2,000 95.6/2,000
{133/2,00} {128/2,000}

(Net) (Net)

563/1,350 545/1,350
{57.4/1,350} {55.6/1,350}

(Net) (Net)

2,140 – 2,260 2,140 – 2,260

1,000 – 1,050 1,000 – 1,050

228 228
{170} {170}

540 510

BOSCH PES-A type

BOSCH RSV centrifugal, all speed type

26.3 26.3

(24.0) (24.0)

9.0 (engine only) 9.0 (engine only)

24V, 35A 24V, 35A

24V, 4.5kW 24V, 4.5kW

12V110Ah x 2 12V110Ah x 2

HOLSET HX35 type HOLSET HX35 type

— —

— —

No. of cylinders - Bore x Stroke mm

Total piston displacement ¬ {cc}

Firing order

Overall length mm

Overall width mm

Overall height
mm(excluding exhaust pipe)

Overall height
mm(including exhaust pipe)

Flywheel horsepower kW{HP}/rpm

Max. torque Nm{kgm}/rpm

High idling speed rpm

Low idling speed rpm

Min. fuel consumption ratio g/kW•h
{g/HP•h}

Dry weight kg

Fuel injection pump

Governor

Lubricating oil amount
¬

(refil capacity)

Coolant amount ¬

Alternator

Starting motor

Battery

Turbocharger

Air compressor

Others

PC200, 200LC-6
PC200, 200LC-6 HYPER GX
PC210,210LC-6 MIGHTY, BR200S-1

PC200LC-6
PC200-6 CUSTOM
PC200-6 EXCEL, (BKC)

(23)



GENERAL

102 SERIES 01-7-10
(20)

SPECIFICATIONS

SAA6D102E-2

BR120T-1

6 – 102 x 120

5.88 {5,883}

1 –  5 – 3 – 6–  2 – 4

1,210 1,069 1,069 1,069 1,070

750 785 785 785 747

1,380 1,483 1,483 1,483 1,123

— — — — —

141{189}/2,050 95.2{127.7}/2,000 104.1{139.5}/2,000 127{170}/2,000 124.5{167}/2,000
(Gross) (Gross) (Gross) (Gross) (Gross)

740{75.7}/1,500 586{59.8}/1,400 627{64}/1,400 672{68.5}/1,500 743{75.7}/1,500
(Gross) (Gross) (Gross) (Gross) (Gross)

2,330 ± 50 2,250 ± 50 2,250 ± 50 2,250 ± 50 2,230 ± 50

1,050 ± 25    825 ± 50    825 ± 50    900 ± 25    900 ± 50

203 224 224 224 227
{151} {167} {167} {167}

550 580 580 600 550

BOSCH PES-A type

BOSCH RSV centrifugal, all speed type

26.3 21.8 21.8 21.8 26.3

(24.0) (19.5) (19.5) (19.5) (24.0)

9.0 (engine only) 9.0 (engine only) 9.0 (engine only) 9.0 (engine only) 9.0 (engine only)

24V, 35A 24V, 35A 24V, 35A 24V, 60A 24V, 35A

24V, 4.5kW 24V, 4.5kW 24V, 4.5kW 24V, 5.5kW 24V, 5.5kW

12V120Ah x 2 12V120Ah x 2 12V120Ah x 2 12V120Ah x 2 12V140Ah x 2

HOLSET HX35 type HOLSET HX35 type HOLSET HX35 type HOLSET HX35 type HOLSET HX35 type

— — — — —
With air cooled
aftercooler

GD555-3A
GD555-3C

With air cooled
aftercooler

With air cooled
aftercooler

With air cooled
aftercooler

With air cooled
aftercooler

WA200-5
WA200PT-5

WA250-5
WA250PT-5

WA320-5
WA320PT-5













GENERAL

01-34-35102 SERIES
(20)

ENGINE PERFORMANCE CURVE

SAA6D102E-2 (WA320-5, WA320PT-5)

Flywheel horsepower : 127 kW {170 HP} /2,000 rpm (Gross)
Maximum torque : 672 Nm {68.5 kgm} /1,500 rpm (Gross)
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STRUCTURE AND FUNCTION

102 SERIES

1. Main bearing cap
2. Main bearing cap bolt
3. Cylinder block
4. Cam bushing (journal No. 1)
5. Dowel ring (main bearing cap positioner)

CYLINDER BLOCK

(S)4D102E-1
SAA4D102E-2

a. Piston cooling nozzle
b. Thrust face (top face only, No. 4 journal)

CYLINDER BLOCK

fl Depending on the machine model, the actual
component may be different from the diagram.

(17)







STRUCTURE AND FUNCTION

11-35102 SERIES

LUBRICATION SYSTEM DIAGRAM

Oil cooler

On  this engine, a full-flow plate shape oil cooler
(3) is used.  The oil flows through the passage cast
in the cooler cover and goes to the element, where
it is cooled in the element by the engine cooling
water flowing through the plate.  On the  4-cycle
engine, element (A) with five plates is used, and
on the 6-cycle engine, element (B) with seven plates
is used.
There is a difference in the resistance and pump
volume of the plates, so there is no interchange-
ability in the oil cooler components between the
two engines.  If the correct component is not used,
it will cause high temperature, low temperature,
or the formation of varnish or sludge.
Caution: Up to 10/21/86, a 9-plate oil cooler element
was used for the 6-cylinder engine.

Oil filter

After the oil is cooled, it is sent to full-flow oil filter
(4).  The filter on the 6-cylinder engine is slightly
longer than the filter on the 4-cylinder engine.

Caution: Even if the 6-cylinder engine filter is
used on the 4-cylinder engine, there
will be no increase in the replace-
ment interval.  Do not use a 4-cylin-
der engine filter on the 6-cylinder
engine under any circumstances.
This will cause a drop in the filtering
capacity and will cause an increase
in clogging.

Oil cooler bypass valve

Bypass  valve (5) is installed in the oil cooler cover
to allow the oil to flow through the bypass when
the filter is clogged.  The valve is designed so that
when the filter is clogged and the drop in pressure
on both sides of the filter exceeds  1.4
kg/cm2  (138 kPa) (20 psi), the valve opens and al-
lows the oil to flow to the engine.  When the filter
is clogged, the oil pressure drops within 0.6 kg/cm2
(60 kPa) (10 psi) lower than the normal operating
oil pressure.  This can be observed  on  the oil pres-
sure gauge.
To avoid this condition, it is best to replace the fil-
ter at the drain interval given in the Operation and
Maintenance Manual, Bulletin No. 3810205-10.

C









102 SERIES

STRUCTURE AND FUNCTION

11-64-1

ALTERNATOR

(19)

Alternator with built-in regulator (25A)

1. Alternator
2. Alternator pulley
3. Terminal R
4. Terminal B
5. Terminal E

Pulley

Outside
diameter (mm)

80

Engine Machine model Type

Nikko Denki,
open type

Specification

24V, 25A

Weight
(kg)

6.5

No. of steps

Polyethylene V-
belt, 8 grooves

SAA4D102E-2

D31EX-21
D31PX-21
D37EX-21
D37PX-21
D39EX-21
D39PX-21
PC128US-2
PC138US-2

fl Depending on the machine model, the actual
component may be different from the diagram.

6. Internal electric circuit diagram
6A. Field coil
6B. Primary energized resistance
6C. Regulator



STRUCTURE AND FUNCTION

11-67102 SERIES

STARTING AID

Electrical heater (electrical intake air heater)

1. Heater coil
2. Housing
3. Internal connection diagram

Electrical heater (electrical intake air heater)

• Rated current: 100 A/22 V

Coolant heater

Specification

• 230 V, 1.0 kW

STARTING AID

fl Depending on the machine model, the actual
component may be different from the diagram.

(23)
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TESTING AND ADJUSTING

102 SERIES

FUEL INJECTION PUMP CALIBRATION DATA

(23)

fl 71 – 73

Injection volume

fl 64.5

fl 79

fl 70.5

fl 15

    (mm)

Service standard (cc/1,000 st)

( ): Injection Pump Manufacture's part No.

ZEXEL

Injection
Pump Type

Injection Pump
Manufactuer

PES-A

Model Serial No. Model Serial No.

S6D102E-1WA180-3
WA180PT-3
WA180-3 
(for CIS)

Applicable Machine Applicable Engine

Injection Pump Specification

Rotating direction Clockwise

Injection order 1 – 5 – 3 – 6 – 2 – 4 

Injection interval 59˚ 30' – 60˚ 30'

Plunger prestroke (mm) 2.45 – 2.55

Delivery valve
retraction volume 59(mm3/st)

Flywheel horsepower 
(kw{HP)/rpm} 83.4{111.8}/2,400 (Gross)

Maximum torque (Nm{kgm)/rpm} 422{43}/1,600 (Gross)

High idling  speed 2,600 – 2,700

Low idling  speed 750 – 800

Pump tester capacity
for Service standard Motor:  7.5 kW

(rpm)

(rpm)

Engine Specification 

Manufacturer standardService standardConditions

Nozzle part No.

Nozzle holder part No.

• Service standard 
indicates data
using calibration
test parts.

• Manufacture 
standard is data
for factory
test parts.

Test oil

Transfer pump pressure  (kPa{kg/cm2})

Oil temperature (˚C)

(105780 – 0000)
(105780 – 8140)

(105780 – 2080)

17.2 {175}

157 {1.6}

ASTM D975 No.2 diesel fuel or equivalent

40 – 50

6732 – 11 – 3120

6 ✕ 1.8 ✕ 800

21.6 {220}

157 {1.6}

Injection volume

• Rack positions
B to E are the ref-
ernce volume
when adjusting the
injection volume.

• Marks fl are
average volumes.

Rack
point

Rack
position

(mm)

Pump
speed
(rpm)

fl 54.5 – 58.5

fl 59.5 – 63.5

fl 8.5 – 10.5

70 – 80 fl 85

± 2.5

—

—

± 15

—

1,200

500

800

385

100

9.5

9.9

9.7

Approx. 8.2

—

A(Basic point)

B

C

D

Maximum
variance
between
cylinder

Manufacturer standard (cc/1,000 st)

Maximum
variance
between
cylinder

Calibration Standard

Injection volume

6 ✕ 2 ✕ 600

Nozzle opening pressure  (MPa{kg/cm2})

Injection Pump Assembly Number
6735-71-1160 (101609-3222)
6735-71-1161 (101609-3223) 

(    ) : Injenction pump manufacture's part number

Nozzle & Nozzle holder part No.

Injection pipe 
(Outside dia.x Inside dia.x Length )

E

Governor perfomance curve
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TESTING AND ADJUSTING

102 SERIES

FUEL INJECTION PUMP CALIBRATION DATA

(19)

Injection volume

(mm)

Service standard (cc/1,000 st)

( ): Injection Pump Manufacture's part No.

Injection
Pump Type

Injection Pump
Manufactuer

PES-A

Model Serial No. Model Serial No.

SAA4D102E-2D31EX-21

D31PX-21

Applicable Machine Applicable Engine

Injection Pump Specification

Rotating direction Clockwise

Injection order 1 – 3 – 4 – 2

Injection interval 89˚ 30' – 90˚ 30'

Plunger prestroke (mm) 2.45 – 2.55

Delivery valve
retraction volume 59(mm3/st)

Flywheel horsepower 
(kw{HP)/rpm} 59.6{79.9}/2,000 (Gross)

Maximum torque (Nm{kgm)/rpm} 394.7{40.3}/1,300 (Gross)

High idling  speed 2,200 ± 50

Low idling  speed 800     

Pump tester capacity
for Service standard Motor:  7.5 kW

(rpm)

(rpm)

Engine Specification 

Manufacturer standardService standardConditions

Nozzle part No.

Nozzle holder part No.

• Service standard 
indicates data
using calibration
test parts.

• Manufacture 
standard is data
for factory
test parts.

Test oil

Transfer pump pressure  (kPa{kg/cm2})

Oil temperature (˚C)

(105780 – 0000)
(105780 – 8140)

(105780 – 2080)

17.2 {175}

255 {2.6}

ASTM D975 No.2 diesel fuel or equivalent

40 – 50

(105158 – 5012)

(105088 – 2002)

6 ✕ 1.8 ✕ 600

22.0 {224.3}

255 {2.6}

Injection volume

• Rack positions
B to E are the ref-
ernce volume
when adjusting the
injection volume.

• Marks fl are
average volumes.

Rack
point

Rack
position

(mm)

Pump
speed
(rpm)

± 2.5 ± 2.5

— —

± 15 ± 15

— —

1,000

650

420

100

9.0

9.75

Apporox 6.4

18.0

A(Basic point)

B

C

E

Maximum
variance
between
cylinder

Manufacturer standard (cc/1,000 st)

Maximum
variance
between
cylinder

Calibration Standard

Injection volume

6 ✕ 2 ✕ 600

Nozzle opening pressure  (MPa{kg/cm2})

Injection Pump Assembly Number
6737-71-1120 (101405-3261)

 (    ) : Injenction pump manufacture's part number

Nozzle & Nozzle holder part No.

Injection pipe 
(Outside dia.x Inside dia.x Length )

BOSCH automotive
system

(105017 – 2910)

Governor perfomance curve Boost compensator performance curve

fl 79 ± 1

fl 92.5 ± 2

fl 10 ± 1

fl 70 ± 5

fl 81.5

fl 106

fl 10

fl 92

+50
0

+3
  0
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TESTING AND ADJUSTING

102 SERIES

Fuel Injection volume

    (mm)

Service standard (cc/1,000 st)

( ): Fuel Injection Pump Manufacture's part No.

Fuel Injection
Pump Type

Fuel Injection Pump
Manufactuer

PES-A

Model Serial No. Model Serial No.

SAA6D102E-2DCA-150ESK
(DENYO generator)

Applicable Machine Applicable Engine

Fuel Injection Pump Specification

Rotating direction Clockwise

Fuel Injection order 1 – 5 – 3 – 6 – 2 – 4

Fuel Injection interval 60˚ ± 30'

Plunger prestroke (mm) 2.6 ± 0.05

Delivery valve
retraction volume 59(mm3/st)

Flywheel horsepower 
(kw{HP)/rpm} 

101.4{136.0}/1,500(50Hz)(Gross)
120.8{162.0}/1,800(60Hz)(Gross)

High idling  speed
Max. 1,580 (50Hz)
Max. 1,890 (60Hz)

Low idling  speed 800 ± 50

Pump tester capacity
for Service standard Motor:  7.5 kW

(rpm)

(rpm)

Engine Specification 

Manufacturer standardService standardConditions

Nozzle part No.

Nozzle holder part No.

• Service standard 
indicates data
using calibration
test parts.

• Manufacture 
standard is data
for factory
test parts.

Test oil

Transfer pump pressure  (kPa{kg/cm2})

Oil temperature (˚C)

(105780 – 0000)
(105780 – 8140)

(105780 – 2080)

17.2 {175}

255 {2.6}

ASTM D975 No.2 diesel fuel or equivalent

40 – 50

(105158 – 5002)

(105088 – 2002)

6 ✕ 1.8 ✕ 750

24.5 {250}

255 {2.6}

Injection volume

• Rack positions
B to E are the ref-
ernce volume
when adjusting the
injection volume.

• Marks fl are
average volumes.

Rack
point

Rack
position

(mm)

Pump
speed
(rpm)

900
900
400
750

10.8
11.3

—

Approx. 7.6
10.8

A(Basic point)
B
C
D

Maximum
variance
between
cylinder

Manufacturer standard (cc/1,000 st)

Maximum
variance
between
cylinder

Calibration Standard

Fuel Injection volume

6 ✕ 2 ✕ 600

Nozzle opening pressure  (MPa{kg/cm2})

Fuel Injection Pump Assembly Number
6738-71-1620 (101609-3830)

 (    ) : Fuel Injenction pump manufacture's part number

Nozzle & Nozzle holder part No.

Injection pipe 
(Outside dia.x Inside dia.x Length )

E

G

BOSCH automotive
system

(105017 – 2910)

100

—
13.2F 100
9.75

Governor perfomance curve Boost compensator performance curve

fl 124 ± 1

fl 10 ± 1
—

—
fl 55 ± 5
fl 145 ± 5

± 2.5
—

± 15
—
—

—
——

FUEL INJECTION PUMP CALIBRATION DATA

(21)



TESTING AND ADJUSTING

102 SERIES

PERFORMANCE TEST CRITERIA

fl For fuel, use ASTM D975 No. 1 or No. 2.
fl For lubricant, use SAE15W-40 or SAE30 oil.

 54.3–57.5 (Gross) — Min. 20.9 75 – 95 90 – 110 390 – 590 Max. 550
{73.8–78.2}(Gross) {3.5 – 6.0}

—   287–305  (Gross) — 75 – 95 90 – 110 — Max. 600
{29.3–31.1}(Gross)

— — — 75 – 95 90 – 110 — —
— — — 75 – 95 80 – 110 Min.147 {Min.1.5} —

 57.1–60.6 (Gross) — Min. 19.6 75 – 95 90 – 110 340 – 590 Max. 550
{76.5–81.2}(Gross) {3.5 – 6.0}

—   287–305  (Gross) — 75 – 95 90 – 110 — Max. 600
{29.3–31.1}(Gross)

— — — 75 – 95 90 – 110 — —
— — — 75 – 95 80 – 110 Min.147 {Min.1.5} —

 65.1–68.9 (Gross) — 75 – 95 90 – 110 340 – 590 Max. 600
{87.3–92.4}(Gross) {3.5 – 6.0}

—   333–373  (Gross) — 75 – 95 90 – 110 — Max. 650
{34.0–38.0}(Gross)

— — — 75 – 95 90 – 110 — —
— — — 75 – 95 80 – 110 Min.147 {Min.1.5} —

 65.1–68.9 (Gross) — 75 – 95 90 – 110 340 – 590 Max. 600
{87.3–92.4}(Gross) {3.5 – 6.0}

—   333–373  (Gross) — 75 – 95 90 – 110 — Max. 650
{34.0–38.0}(Gross)

— — — 75 – 95 90 – 110 — —
— — — 75 – 95 80 – 110 Min.147 {Min.1.5} —

   74.5–81.9   (Gross) — 75 – 95 90 – 110 340 – 590 Max. 650
{100.0–109.8}(Gross) {3.5 – 6.0}

—   376–415  (Gross) — 75 – 95 90 – 110 340 – 590 Max. 650
{38.3–42.3}(Gross) {3.5 – 6.0}

— — — 75 – 95 90 – 110 340 – 590 —
{3.5 – 6.0}

— — — 75 – 95 80 – 110 Min.147 {Min.1.5} —

 65.0–68.8 (Gross) — 75 – 95 90 – 110 390 – 590 Max. 600
{87.2–92.3}(Gross) {3.5 – 6.0}

—   338–358  (Gross) — 75 – 95 90 – 110 — Max. 650
{34.5–36.5}(Gross)

— — — 75 – 95 90 – 110 — —
— — — 75 – 95 80 – 110 Min.118 {Min.1.2} —

Fuel
consumption
(sec/100cc)

Lubricating oil
pressure

(kPa{kg/cm2})

Exhaust
temperature

(°C)

Lubricating oil
temperature

(°C)

Cooling water
temperature

(°C)

Flywheel
hosepower

(kW{HP})
Torque

 (Nm{kgm})

12-53-2
(17)



TESTING AND ADJUSTING

102 SERIES

PERFORMANCE TEST CRITERIA

(19)
12-53-22

fl For fuel, use ASTM D975 No. 1 or No. 2.
fl For lubricant, use SAE15W-40 or SAE30 oil.

57.8–61.3 (Gross) — — 75 – 95 90 – 110 340 – 590 Max. 650
{77.5–82.2}(Gross) {3.5 – 6.0}

—   380–404  (Gross) — 75 – 95 90 – 110 340 – 590 Max. 650
{38.8–41.2}(Gross) {3.5 – 6.0}

— — — 75 – 95 90 – 110 340 – 590 —
{3.5 – 6.0}

— — — 75 – 95 80 – 110 Min.147{1.5} —

65.6–69.7 (Gross) — — 75 – 95 90 – 110 340 – 590 Max. 650
{87.9–93.4}(Gross) {3.5 – 6.0}

— 392–431 (Gross) — 75 – 95 90 – 110 340 – 590 Max. 650
{40–44}  (Gross) {3.5 – 6.0}

— — — 75 – 95 90 – 110 340 – 590 —
{3.5 – 6.0}

— — — 75 – 95 80 – 110 Min.147{1.5} —

72.0–76.3 (Gross) — Min. 16.7 75 – 95 90 – 110 340 – 590 Max. 650
{91.5–102.2}(Gross) {3.5 – 6.0}

—   419–464  (Gross) — 75 – 95 90 – 110 340 – 590 Max. 650
{42.7–47.3}(Gross) {3.5 – 6.0}

— — — 75 – 95 90 – 110 340 – 590 —
{3.5 – 6.0}

— — — 75 – 95 80 – 110 Min.147{1.5} —

 81.4–90.0 (Gross) — — 75 – 95 90 – 110 340 – 590 Max. 650
{109.1–120.6}(Gross) {3.5 – 6.0}

—   413–459  (Gross) — 75 – 95 90 – 110 340 – 590 Max. 650
{42.2–46.8}(Gross) {3.5 – 6.0}

— — — 75 – 95 90 – 110 340 – 590 —
{3.5 – 6.0}

— — — 75 – 95 80 – 110 —

70.5–77.9 (Gross) — — 75 – 95 90 – 110 340 – 590 Max. 650
{94.5–104.4}(Gross) {3.5 – 6.0}

—   388–428  (Gross) — 75 – 95 90 – 110 340 – 590 Max. 650
{39.5–43.7}(Gross) {3.5 – 6.0}

— — — 75 – 95 90 – 110 340 – 590 —
{3.5 – 6.0}

— — — 75 – 95 80 – 110 Min.147{1.5} —

Fuel
consumption
(sec/100cc)

Lubricating oil
pressure

(kPa{kg/cm2})

Exhaust
temperature

(°C)

Lubricating oil
temperature

(°C)

Cooling water
temperature

(°C)

Flywheel
hosepower

(kW{HP})

Torque
 (Nm{kgm})
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TESTING AND ADJUSTING

102 SERIES

Engine model

Applicable machine model

 item

SAA6D102E-2

Measurement
 conditions UnitCat-

egory
Standard

value
Permissible

value
Standard

value
Permissible

vaalue

P
er

fo
rm

an
ce

In
ta

ke
, e

xh
au

st
 s

ys
te

m
C

o
o

lin
g

 s
ys

te
m

Fu
el

sy
st

em
Lu

b
ri

ca
ti

o
n

 s
ys

te
m

rpm

rpm

rpm

rpm

kPa
{mmH2O}

kPa
{mmHg}

kPa
{mmHg}

ºC

Bosch
index

mm

mm

MPa
{kg/cm2}

(rpm)

kPa
{mmH2O}

kPa
{kg/cm2}

kPa
{kg/cm2}

kPa
{kg/cm2}

kPa
{kg`/cm2}

ºC

%

MPa
{kg/cm2}

degree

kPa
{kg/cm2}

rpm

mm

High idling speed

Low idling speed

0ºC (without starting aid)

-20º (with starting aid)

At all speed

At rated flywheel horsepower

At rated flywheel horsepower

All speed (20ºC)

Quick acceleration
(low idle → high idle)

At rated flywheel horsepower

High idling speed

Intake valve

Exhaust valve

Oil temperature: 40 – 60ºC

(engine speed)

At rated flywheel horsepower
(water temp. : Min. 70ºC)

At rated flywheel horsepower
SAE 30 or SAE15 W–40 oil

SAE10W oil

At low idling
SAE 30 or SAE15 W–40 oil

SAE 10W oil

All speed
(Oil in oil pan)

At continuous rated horsepower
(Ratio for fuel consumption)

Nozzle tester

B. T. D. C

Opening pressure
(Differential pressure)

At rated engine speed

Deflection when pushed
with a force of 60N {6 kg}

Engine speed

Nessary stating

speed

Intake resistance

Boost pressure
Exhaust pressure
(turbine inlet pressure)
Exhaust temperature
(turbine inlet temp.)

Exhaust gas color

Valve clearance
(When engine is hot
or cold)

Compression pressure
(SAE30 or SAE15W-40)

Blow-by pressure
(SAE30 or SAE15W-40)

Oil pressure

(oil temperature :

Min. 80ºC)

Oil temperature

Oil consumption ratio

Fuel injection pressure

Fuel injection timing

Radiator pressure valve

Fan speed

Fan belt tension

2,250 ± 50 2,250 ± 50

   825 ± 50    825 ± 50

Min. 170 Min. 170

Min. 120 Min. 120

Max. 5.5 7.5

Max. 2.0 3.0

Max. 0.5 1.5

0.25 —

0.51 —

Min. 2.41 1.69
{Min. 24.6} {17.2}

Max. 0.49 0.98
{Max. 50} {100}

340 – 590 245
{3.5 – 6.0} {2.5}

290 – 540 210
{3.0 – 5.5} {2.1}

Min. 150 80
{Min. 1.5} {0.80}

Min. 100 70
{Min. 1.0} {0.70}

90 – 110 120

Max. 0.2 0.6

        22 18.0
{224     } {184}

11 ± 1 —

— —

— —

(Auto-tension) —

+1.4
 0

+15
0

Max. 3.72 7.47
{Max. 380} {762}

Min. 93 80
{Min. 700} {600}

Min. 93 80
{Min. 700} {600}

Max. 650 700

STANDARD VALUE TABLE FOR TESTING,
ADJUSTING, AND TROUBLESHOOTING

(21)

E
n

g
in

e 
p

ro
p

er

2,250 ± 50 2,250 ± 50

   825 ± 50    825 ± 50

Min. 170 Min. 170

Min. 120 Min. 120

Max. 5.5 7.5

Max. 1.5 3.0

Max. 0.5 1.5

0.25 —

0.51 —

Min. 2.41 1.69
{Min. 24.6} {17.2}

Max. 0.49 0.98
{Max. 50} {100}

340 – 590 245
{3.5 – 6.0} {2.5}

290 – 540 210
{3.0 – 5.5} {2.1}

Min. 150 80
{Min. 1.5} {0.80}

Min. 70 70
{Min. 0.70} {0.70}

90 – 110 120

Max. 0.2 0.6

        22 18.0
{224     } {184}

10 ± 1 —

— —

— —

(Auto-tension) —

+1.4
 0

+15
0

Max. 3.72 7.47
{Max. 380} {762}
Min. 120 106

{Min. 900} {800}
Min. 120 106

{Min. 900} {800}

Max. 650 700

WA200-5,
WA200PT-5

WA250-5,
WA250PT-5







DISASSEMBLY AND ASSEMBLY

13-4 102 SERIES

Installation of themostat ....................... 13-279
Installation of fan hub ............................ 13-279
Installation of belt tensioner ................. 13-280
Installation of alternator ........................ 13-280
Installation of drive belt ......................... 13-281
Inspection before disassembly ............. 13-281
Disassembly of cylinder head ............... 13-282
Cleaning of cylinder head ..................... 13-283
Inspection of valve ................................. 13-285
Inspection of valve guide ...................... 13-286
Inspection of cylinder head
  combustion deck .................................. 13-286
Inspection valve seat ............................. 13-287
Standards for cracks
  in cylinder head when reusing ........... 13-287
Replacement of valve spring ................ 13-288
Replacement of cap ............................... 13-288
Polishing valve ....................................... 13-290
Polishing valve seat ............................... 13-291
Calculating grinding depth and
  measuring depth of valve ................... 13-292
Assembly of cylinder head .................... 13-296

Rocker lever ................................................ 13-298
Disassembly and assembly drawing .... 13-298
Outline .................................................... 13-300
Replacement of rocker lever
  and push rod ........................................ 13-301
Removal .................................................. 13-301
Disassembly of rocker lever .................. 13-302
Cleaning of rocker lever ........................ 13-303
Inspection of rocker lever ...................... 13-303
Assembly of rocker lever ....................... 13-304
Installation of rocker lever ..................... 13-305
Disassembly of rocker lever .................. 13-307
Cleaning of rocker lever,
  rocker lever shaft ................................. 13-308
Inspection of rocker lever ...................... 13-308
Inspection of rocker lever shaft ............ 13-309
Assembly of rocker lever ....................... 13-309

Tappets and push rods............................... 13-311
Disassembly and assembly drawing .... 13-311
Outline .................................................... 13-312

  Cleaning of push rod................................ 13-313
Inspection of push rod ........................... 13-313
Installation of push rod ......................... 13-313
Inspection of tappet ............................... 13-314

Engine mount group .................................. 13-316
Outline of flywheel housing .................. 13-316
Outline of flywheel, ring gear ............... 13-316
Outline of front support ......................... 13-316

Flywheel, ring gear..................................... 13-317
Inspection of flywheel, ring gear .......... 13-317
Replacement of flywheel, ring gear ..... 13-317

Flywheel housing ....................................... 13-319
  Replacement of rear oil seal .................... 13-319

Removal .................................................. 13-319
Cleaning and inspection ........................ 13-321

Installation ............................................ 13-321
  Replacement of flywheel housing ........ 13-324

Removal ................................................ 13-324
Cleaning and inspection ...................... 13-325
Installation
  (dry clutch specification) ................... 13-326
Inspection of radial runout
  of flywheel housing ........................... 13-327
Inspection of face runout
  of flywheel housing ........................... 13-329
Installation (wet clutch specification) . 13-330
Inspection ............................................. 13-332
Installation ............................................ 13-333

Front support ............................................ 13-334
Cleaning and inspection ...................... 13-334

Removal of engine ................................... 13-335
Inspection of engine mount .................... 13-337
Installation of engine ............................... 13-338
Oil pan and suction tube.......................... 13-342

Disassembly and assembly drawing ... 13-342
Replacement of oil pan,
  suction tube, gasket ............................... 13-343

Cleaning and inspection ...................... 13-345
Regulator valve......................................... 13-346

Replacement of regulator valve,
       spring ................................................. 13-346

Cleaning and inspection ...................... 13-346
Oil filter bypass valve............................... 13-349

Replacement ......................................... 13-349
Oil cooler ................................................... 13-350

Disassembly and assembly drawing ... 13-350
Replacement of oil cooler core,
  gasket .................................................. 13-351
Cleaning ................................................ 13-353
Inspection ............................................. 13-354

Oil pump ................................................... 13-355
Disassembly and assembly drawing ... 13-355
Replacement of oil pump .................... 13-356
Cleaning and inspection ...................... 13-357
Installation of oil pump ....................... 13-360
Inspection ............................................. 13-361

Fuel injection pump group ...................... 13-365
Disassembly and assembly drawing... 13-365

Fuel injection nozzle group...................... 13-366
Disassembly ......................................... 13-367
Cleaning and inspection ...................... 13-368
Assembly .............................................. 13-370

Feed pump
  (cylinder block mount type) ................... 13-373

Replacement of feed pump
  (diaphragm type) ............................... 13-373

  Replacement, assembly of feed pump
    (piston type) .......................................... 13-375

Removal ................................................ 13-375
Cleaning ................................................ 13-376
Assembly .............................................. 13-376
Installation ............................................ 13-377
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DISASSEMBLY AND ASSEMBLY

13-14 102 SERIES

DISASSEMBLY OF ENGINE

DRAINING OIL

22 mm

Remove the drain plug.

A drain pan with a 30 liter capacity is sufficient.

REMOVAL OF REAR LIFTING
BRACKET

18 mm

Remove the rear lifting bracket from the cylinder
head.

REMOVAL OF BELT

If excessive force is applied to the tensioner in the
opposite direction from winding in or when the
tensioner has been wound in to the normal stop
position, there is danger that the tensioner arm may
break.

Warning : Make sure that the wrench is secured

at the portion square hole before rotat-

ing it. (The spring of the tensioner is
strong. If the wrench is loosely inserted,

the wrench may accidentally come off

while being rotated and it is extremely

dangerous.)

: After removing the drive belt, return the

tensioner slowly with care.
: Be careful not to get your fingers caught

between the pulley and drive belt dur-

ing work.

Caution: Do not put your hand near the path of

the tensioner when it is under the force

of the spring.

Loosen the tension with a 1/2 inch or 3/8 inch square
headed wrench, then remove the drive belt.

Operating hint: Remove the drive belt after loos-
ening the vibration damper crankshaft and hub
pulley mounting bolt.

(21)
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DISASSEMBLY AND ASSEMBLY

13-399102 SERIES

BELT TENSIONER

REPLACEMENT OF BELT
3/8-inch square head

Raise the tensioner and remove the belt.
Warning : Make sure that the wrench is secured

at the portion square hole before rotat-

ing it. (The spring of the tensioner is
strong. If the wrench is loosely inserted,

the wrench may accidentally come off

while being rotated and it is extremely

dangerous.)

: After removing the drive belt, return the

tensioner slowly with care.
: Be careful not to get your fingers caught

between the pulley and drive belt dur-

ing work.

Caution: The belt tensioner is a spring type, so
separate it from the drive belt and rotate
it.  If the direction of rotation is mistaken,
the belt tensioner may be damaged.

REPLACEMENT OF BELT

TENSIONER

Preparatory work:

• Remove the belt.

15 mm

Remove the mounting bolts, then replace the
tensioner.

3: 43 Nm {4.4 kgm}

INSPECTION

Check that there is no excessive wear and enlarge-
ment of the hole at the tensioner pivot tube por-
tion.  If the tensioner is excessively worn, replace
it.

Rotate the bearing and check that there is no rough
portion and that it rotates freely.

(21)
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