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FOREWORD METHOD OF DISASSEMBLING, CONNECTING PUSH-PULL TYPE COUPLER

00-9

Type 2 Type 3
D

is
as

se
m

bl
y

1) Hold the mouthpiece of the tightening portion
and push body (2) in straight until sliding pre-
vention ring (1) contacts contact surface a of
the hexagonal portion at the male end.

2) Hold in the condition in Step 1), and turn
lever (4) to the right (clockwise).

3) Hold in the condition in Steps 1) and 2), and
pull out whole body (2) to disconnect it.

1) Hold the mouthpiece of the tightening portion
and push body (2) in straight until sliding pre-
vention ring (1) contacts contact surface a of
the hexagonal portion at the male end.

2) Hold in the condition in Step 1), and push
until cover (3) contacts contact surface a of
the hexagonal portion at the male end.

3) Hold in the condition in Steps 1) and 2), and
pull out whole body (2) to disconnect it.

C
on

ne
ct

io
n

• Hold the mouthpiece of the tightening portion
and push body (2) in straight until sliding pre-
vention ring (1) contacts contact surface a of
the hexagonal portion at the male end to con-
nect it.

• Hold the mouthpiece of the tightening portion
and push body (2) in straight until sliding pre-
vention ring (1) contacts contact surface a of
the hexagonal portion at the male end to con-
nect it.



FOREWORD CONVERSION TABLE

00-19

kgm to ft. lb
1 kgm = 7.233 ft. lb
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170-3 SERIES 01-5-2

GENERAL

SAA6D170E-P910 SAA6D170E-P970

EGS950-6 EGS1050-7

6 - 170 x 170

23.2 {23,150}

1 � 5 � 3 � 6 � 2 � 4

2,667 2,667

1,061 1,061

1,790 1,790

� �

604{810}/1,500 (50Hz) (Net) 723{969}/1,500 (50Hz) (Net)

� �

Max. 1,575 Max. 1,575

800 ± 100 800 ± 100

(Rated output)

203 {151} (50Hz)

(Rated output)

203 {151} (50Hz)

2,565 2,565

Trochoid gear pump 

(KOMATSU HPI system)

Electronic control type

141 (135) 141 (135)

(Engine side: 47) (Engine side: 47)

24V, 35A 24V, 35A

24V, 7.5kW 24V, 7.5kW

12V, 200Ah x 2 12V, 200Ah x 2

HOLSET HX82 HOLSET HX82

� �

With air cooled aftercooler With air cooled aftercooler

(11)

SPECIFICATIONS



01-10 170-3 SERIES

GENERAL

SAA6D170E-3  VIEW FROM TOP (WA600-3)

a. Center of cylinder liner 

OVERALL DRAWING

a The actual engine may be different
because of modifications.

(10)



01-15-5 170-3 SERIES

GENERAL

SAA6D170E2-3  VIEW FROM TOP (DCA-800SSK2, DENYO GENERATOR)

a. Center of cylinder liner 

OVERALL DRAWING

a The actual engine may be different
because of modifications.

(10)





11-8 170-3 SERIES

STRUCTURE AND FUNCTION AFTERCOOLER

AIR-COOLED TYPE
SAA6D170E-3 (Generator)

a The specifications are subject to change
according to modification etc.

a The shape is subject to machine models.

1. Tank
2. Side support
3. Tube
4. Fin

a. Intake air port
(Turbocharger oi Intake manifold)

(9)









170-3 SERIES 11-51

STRUCTURE AND FUNCTION

ALTERNATOR MOUNTING (WA600-3, WA700-3, WD600-3, PC1250-7, HD465-7, HD605-7)

ALTERNATOR

1. Drive pulley (pulley outside diameter: 182 mm)
2. Alternator pulley (pulley outside diameter: 85 mm)
3. Alternator
4. Alternator mounting bolt
5. Adjustment bolt
6. Locknut
7. V-belt

(9)

a The actual engine may be different
because of modifications.

a The specifications may be different
from the following figure, depending
on the type of machine.



11-58 170-3 SERIES

STRUCTURE AND FUNCTION

ELECTRICAL HEATER (SAA6D170E-3)

(6)

a The actual engine may be different
because of modifications.

STARTING AID

1. Terminal
2. Body
3. Heater coil
4. Connection diagram 

SPECIFICATIONS
Heater type: Electrical intake air heater
Rated voltage: 22V (DC)
Rated current: 111 A 



12-6 170-3 SERIES

TESTING AND ADJUSTING

TOOLS FOR TESTING, ADJUSTING, AND TROUBLESHOOTING

Check, measurement 
item

Sym-
bol

Troubleshooting tool Part Number Remarks

Intake resistance

A Pressure test kit 799-203-2002

- 9.8 – 0 kPa{- 1,000 – 0 mmH2O}

Intake pressure 0 – 200 kPa{0 – 1,500 mmH2O}

Exhaust pressure 0 – 200 kPa{0 – 1,500 mmH2O}

Blow-by pressure 0 – 9.8 kPa{0 – 1,000 mmH2O}

Lubricant pressure 0 – 1.0 MPa{0 – 10 kg/cm2}

Fuel pressure B

1 Adapter 795-799-5550 For measuring fuel pressure

2 Hose 799-101-5150

3 Oil pressure gauge 795-799-5560 -0.1 – 0 MPa{-1.0 – 0 kg/cm2}

4 Oil pressure gauge 799-101-5140 2.5 MPa{25 kg/cm2}

Intake temperature, 
exhaust temperature 

C Digital temperature gauge 799-101-1502 -99.9 – 1,299°C
Oil temperature, water 
temperature 

Troubleshooting for 
injector D Heat gun

(surface temperature gauge) 795-799-5510 For carry out troubleshooting of 
injector

Exhaust color E
Handy smoke tester 799-201-9000

Smoke meter Commercially 
available 

Compression pressure F

1 Gauge assembly 795-502-1590 6.9 MPa{70kg/cm2}

2

Adapter 795-611-1210 For 170-3 engine

O-ring 6560-11-8410

O-ring 6560-11-8310

O-ring 6560-11-8210

O-ring 6560-11-8510

Gasket 6560-11-7310

Valve clearance G
Barring device 6162-23-4500

Feeler gauge Commercially 
available

Intake: 0.32 mm,
Exhaust: 0.62 mm

Specific gravity of 
battery electrolyte

H Battery, coolant tester
795-501-1001 Temperature: –5 to – 50°C

Coolant freezing 
temperature 799-202-9001 Specific gravity: 1,100 – 1,300

Pressure valve function
J Radiator cap tester 799-202-9001 0 – 0.2 MPa{0 – 2 kg/cm2}

Leakage from cooling 
system

Quality of coolant K Water tester 799-202-7002 PH, nitrous acid ion density

TOOLS FOR TESTING, ADJUSTING,
AND TROUBLESHOOTING

➄



170-3 SERIES 12-15

TESTING AND ADJUSTING

3. Measuring fuel pump outlet pressure 
(with sensor)
1) Insert cable N7 in the connector of fuel pump

pressure sensor (3).

2) Start the engine and measure the power
source voltage of the fuel pump pressure
sensor.
★ Check that the power source voltage is

within the following range.
★ Sensor power source voltage (between

(A) and (B)): 4.75 – 5.25 V

3) Run the engine at each speed and measure
the signal voltage of the fuel pump pressure
sensor.
★ Check that the power source voltage is

within the following range.
★ Sensor power source voltage (between

(C) and (B)): 

Engine 
speed
(rpm)

Signal
voltage

(V)

Fuel pump outlet port 
pressure (reference)

(MPa{kg/cm2})

600 1.78±0.21 0.83±0.14
{8.45±1.41}

700 1.94±0.21 0.93±0.1
{9.50±1.41}

800 2.10±0.21 1.03±0.14
{10.53±1.41}

900 2.26±0.21 1.14±0.14
{11.60±1.41}

1,000 2.42±0.21 1.25±0.14
{12.70±1.41}

1,100 2.59±0.21 1.34±0.14
{13.70±1.41}

1,200 2.76±0.21 1.46±0.14
{14.90±1.41}

VISUAL INSPECTION OF 
RETURN FUEL
★ The fuel used for control of the timing rail in the

fuel circuit and the excessive fuel that is not used
injected in the fuel rail are returned from the
injector through the fuel cooler to the fuel tank.

★ If the engine does not revolve normally or fuel
consumption is abnormally high, inspect the
return fuel according to the following procedure.

1. Disconnect the fuel return hose before the fuel
tank.
★ Plug the hole of the fuel tank.
★ Keep the return hose open and receive the

fuel with an oil pan, etc.

2. Start the engine and check that the fuel flows out
of the fuel return hose smoothly.
★ Fuel spillage (Reference)

At low idling: 4 – 6 /min 
At high idling: 10 – 12 /min

★ If the fuel spillage is extremely low, check the
return piping and fuel cooler for clogging.

➄

MEASURING FUEL CIRCUIT PRESSURE,
VISUAL INSPECTION OF RETURN FUEL



170-3 SERIES 12-25

TESTING AND ADJUSTING

RUN-IN STANDARD

Engine Machine 
model Item

Item
1 2 3 4 5 6

SA6D170E-3 D375A-5

Operating time

Engine speed 

Dynamometer 
load 

Output 

min

rpm

N
{kg}

kW
{HP}

3

750

0
{0}

0
{0}

6

1,000

310
{32}

24
{32}

3

1,200

690
{70}

62
{83}

3

1,200

1,470
{150}

132
{177}

10

1,500

2,190
{223}

246
{330}

5

1,800

2,890
{295}

391
{525}

SAA6D170E-3

WA600-3

Operating time

Engine speed 

Dynamometer 
load 

Output 

min

rpm

N
{kg}

kW
{HP}

3

700

0
{0}

0
{0}

6

1,000

295
{30}

22
{30}

3

1,200

590
{60}

53
{71}

3

1,200

1,180
{120}

106
{142}

10

1,500

1,765
{180}

199
{266}

5

2,000

2,355
{240}

353
{473}

WA700-3

Operating time

Engine speed 

Dynamometer 
load 

Output 

min

rpm

N
{kg}

kW
{HP}

2

725

0
{0}

0
{0}

4

1,260

795
{81}

75
{10}

9

1,580

1,599
{163}

190
{254}

12

1,820

2,394
{244}

327
{438}

3

2,000

3,188
{325}

478
{641}

WD600-3

Operating time

Engine speed 

Dynamometer 
load 

Output 

min

rpm

N
{kg}

kW
{HP}

3

700

0
{0}

0
{0}

6

1,000

305
{31}

23
{31}

3

1,200

620
{63}

55
{74}

3

1,200

1,275
{130}

115
{154}

10

1,500

1,885
{192}

212
{284}

5

2,000

2,470
{252}

370
{497}

PC1250-7

Operating time

Engine speed 

Dynamometer 
load 

Output 

min

rpm

N
{kg}

kW
{HP}

2

900

0
{0}

0
{0}

8

1,000

680
{69}

51
{68}

2

1,200

1,750
{178}

164
{211}

3

1,500

2,810
{287}

316
{424}

5

1,800

3,600
{367}

485
{651}

HD465-7

HD605-7

Operating time

Engine speed 

Dynamometer 
load 

Output 

min

rpm

N
{kg}

kW
{HP}

2

750

0
{0}

0
{0}

8

1,000

710
{72}

53
{71}

2

1,200

1,800
{184}

163
{218}

3

1,500

2,870
{293}

324
{434}

5

2,000

3,560
{363}

533
{715}

Generator

Operating time

Engine speed 

Dynamometer 
load 

Output 

min

rpm

N
{kg}

kW
{HP}

3

800

0
{0}

0
{0}

6

1,000

540
{55}

40
{54}

3

1,200

1,080
{110}

97
{130}

3

1,200

2,160
{220}

194
{260}

10

1,500

3,240
{330}

364
{488}

5

1,800

4,310
{440}

583
{781}

SAA6D170E2-3
DCA-800SSK2  
(DENYO 
GENERATOR)

Operating time

Engine speed 

Dynamometer 
load 

Output 

min

rpm

N
{kg}

kW
{HP}

3

800

0
{0}

0
{0}

6

1,000

698
{713}

94
{126}

3

1,200

1,396
{142}

189
{253}

3

1,200

2,791
{285}

377
{505}

10

1,500

4,187
{427}

566
{758}

5

1,800

5,570
{568}

752
{1,009}

RUN-IN STANDARD

(10)



170-3 SERIES 12-105

TROUBLESHOOTING

Five causes

Step 1

Clarify the relationship between the three symptoms in 

the [Questions] and [Check items] section and the five 

Cause items in the vertical column.

Step 2

Add up the total of      and      marks where the horizontal 
limes for the three symptoms and the vertical columns for 
the causes intersect.

(1) Clogged air cleaner element:

(2) Defective contact of valve, valve seat:

(3) Leakage of air between turbocharger

 and head:

(4) Worn piston ring, cylinder liner:

(5) Defective timing rail pressure sensor:

Step 3

The calculation in Step 2 show that the closest 

relationship is with [Worn piston ring, cylinder liner]. 

Follow this column down to the troubleshooting area and 

carry out the troubleshooting item marked    .   

The Remedy is given as [Clean], so carry out cleaning, 

and the exhaust gas color should return to normal.

Three symptoms

METHOD OF USING TROUBLESHOOTING CHART

➅



12-110-2 170-3 SERIES

TROUBLESHOOTING

Confirm recent repair history 

Degree of use of machine Operated for long period 

Condition when engine stopped

 Abnormal noise was heard and engine stopped suddenly 

 Engine overheated and stopped 

 Engine stopped slowly 

 There was hunting and engine stopped 

Non-specified fuel is being used 

Replacement of filters has not been carried out according to Operation Manual 

Fuel level caution lamp lights up 

When fuel tank is inspected, it is found to be empty 

Air breather hole in fuel tank cap is clogged 

Rust and water are found when fuel tank is drained 

Metal particles are found when oil is drained 

 Does not turn at all 

 Turns in opposite direction 

 Moves amount of gear backlash 

 Fuel pump shaft does not turn 

 Fuel pump outlet port coupler is pushed, almost no fuel comes out

 Fuel pump outlet port coupler is pushed, air comes out together with fuel 

Engine turns, but stops when load is applied to machine 

Q
u

e
s
ti
o

n
s

C
h

e
c
k
 i
te

m
s When it is attempted 

to turn by hand using 
barring tool

Inspect dynamic valve system directly

Inspect piston, connecting rod directly

Inspect main bearing, connecting rod directly

Inspect gear train directly

When pressure at outlet port of fuel pump is measured, it is found to vary

Inspect fuel filter, strainer directly 

When negative pressure at inlet port of fuel pump is measured, it is found to be high

When pressure at outlet port of fuel pump is measured, it is found to be low

When temperature of injector of each cylinder is measured, there are some cylinders that are low

Engine rotates when pump auxiliary equipment (pump, compressor, etc.) is removed 

Inspect sensor directly (Output voltage and resistance)

Inspect actuator directly (Resistance and filter for clogging)
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When engine is 
cranked with starting 
motor, and
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S-4 Engine stops during operations 

General causes why engine stops during operations 
 • Seized parts inside engine 
 • There is overheating 

★ See Troubleshooting S-14. 
 • Problem in power train (troubleshooting for machine) 

★ See the manual for the machine.
 • Defective HPI sensor
 • Defective HPI actuator

➅
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170-3 SERIES 12-117

TROUBLESHOOTING

Confirm recent repair history 

Degree of use of machine Operated for long period 

 More than for other machines of same model 

Condition of fuel consumption Gradually increased 

 Suddenly increased

There is external leakage of fuel from engine 

Engine oil level rises and smells of diesel fuel 

 Fuel pump outlet port coupler is pushed, almost no fuel comes out

 Fuel pump outlet port coupler is pushed, air comes out together with fuel 

When exhaust manifold is touched immediately after starting engine, temperature of some cylinders is low 

Exhaust smoke color
 Black 

 White 

Q
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Inspect inside of head cover directly 

When negative pressure at inlet port of fuel pump is measured, it is found to be high

Inspect fuel pump directly 

When temperature of injector of each cylinder is measured, there are some cylinders that are low

When pressure at outlet port of fuel pump is measured, it is found to be low

Abnormality in fuel rail pressure sensor system is indicated (   1)

Abnormality in timing rail pressure sensor system is indicated (   1)

When flow of return fuel is checked visually, it is found to be low

Inspect sensor directly (Output voltage)
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Causes 

When engine is cranked with 
starting motor, and

   1. If an error code of the fuel rail pressure sensor system or timing rail pressure sensor 

system is displayed, carry out the troubleshooting in "EA mode" or "EB mode".

S-10 Fuel consumption is excessive 

General causes why fuel consumption is excessive 
 • Leakage of fuel 
 • Defective condition of fuel injection 
 • Excessive injection of fuel 
 • Defective HPI sensor

S-10

➅
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170-3 SERIES 15-5

REPAIR AND REPLACEMENT OF PARTS

Unit: mm

Inspection item Judgement standards Remedy

H. Abnormality in valve

• Check if head has become flat, check for cracks or dent of seat surface
• Airtightness test
• Check for play in cotter when new cotter is inserted in cotter groove.
• Check for eccentric wear or curvature of stem.
• Check for dent in stem end.

Replace

I. Outside diameter of 
valve

• Outside diameter

Replace

J. Inside diameter of 
valve guide
(after press fitted to 
head)

Replace

K. Protrution of valve 
guide
(after press fitted to 
head)

L. Outside diameter of 
crosshead guide

M. Protrution of crosshed 
guide Replace

Standard size Standard value Repair limit

Exhaust 12 11.893 – 11.908 11.80

Intake 12 11.920 – 11.940 11.90

Standard size Standard value Repair limit

12 11.981 – 11.999 12.10

Permissible range: 42.5 – 43.5

Standard size Standard value Repair limit

13 13.028 – 13.039 13.00

a: Cylinder head
Permissible range: 85.75 – 86.25

(7)

TESTING AND INSPECTING CYLINDER HEAD



170-3 SERIES 15-15

REPAIR AND REPLACEMENT OF PARTS

GRINDING VALVE

1. Grinding the seat surface
• Grind the seat sutface with valve refacer I.

a Angle of valve seat: intake valve: 30°
EXhaust valve: 45°

2. Checking after grinding
• Confirm that the thickness of the valve head,

protrusion of the valve, and the contact surface
of the valve seat are within specification.

a Thickness of valve head
Repair limit

Intake valve: 2.7 mm
(Standard size 3.2 mm)

Exhaust valve: 2.9 mm
(Standard size 3.3 mm)

a Sinking of valve Standard: 
(sinking) 0.39 – (protrusion) 0.21 mm

Repair limit: (sinking) 0.8mm

a Check the contact of the valve with the seat
surface using one of the following methods.
• Coat the seat surface of the ground valve

thinly with red lead (minium), insert it in
the valve guide, push lightly against the
valve seat insert surface, and confirm
that the contact is uniform without any
breaks.

• Make marks a with a pencil on the seat
surface of the ground valve as shown  in
the diagram, insert it in the valve guide,
push lightly against the valve seat insert
surface, and rotate 10°. Check that the
pencil marks have been erased uniformly
around the whole circumference.

(7)

GRINDING VALVE



170-3 SERIES 15-25

REPAIR AND REPLACEMENT OF PARTS

REPLACING MAIN BEARING CAP

a When replacing the main bearing cap, machine
the semi-finished part according to the following
procedure.
• No. 1,2,3,4,5,7 Main cap 6240-29-1210
• No. 6 Main cap 6240-29-1250

1. Machining the bore of main bearing cap
1) Remove the cylinder liner
2) Install the replacement bearing cap to the

cylinder block and tighten it to specification.
a Align the notches on the cylinder block

and cap.
a Coat the thread and seat with engine oil

SAE30
a Tighten the bolts at the 3rd time by angle

tightening method.

3 Main bearing cap mounting bolt:

3) Set the jig for mounting the cylinder block to
the table of a horizontal boring machine.
Install the cylinder block by mounting its hole
for the liner to the datum plug of the jig.

4) Center the arbor of the boring machine by
applying a dial gauge to the inside wall of the
two bearing caps which have the largest
pitch in the caps to be used again.

5) Cut the inside of bearing cap (1) little by little
while checking its inside diameter.  
a Cut until the cutting tool contacts the

inside wall of cylinder block (2).  
a Inside diameter of main cap: 

Tolerance: 148 mm
a Surface roughness: Max. 12.5S
a Never cut the inside wall of the cylinder

block.

Step Target Range

1st 284Nm {29kgm} 269 – 299Nm 
{27.5 – 30.5kgm}

2nd 578Nm {58kgm} 568 – 588Nm {57 – 59kgm}

3rd 105° 120° – 90°

+0.025
0

(7)

REPLACING MAIN BEARING CAP



170-3 SERIES 15-35

REPAIR AND REPLACEMENT OF PARTS
CORRECTING SURFACE ROUGHNESS OF CRANKSHAFT

JOURNAL PORTION

Clamp jig parts drawing (for main journal)

1) Plate (2 are used for each jig) (a : Width of slit) Unit: mm

2) Handle (2 are used for each jig) Unit: mm

(7)
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