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SAFETY

SAFETY NOTICE

SAFETY
SAFETY NOTICE

IMPORTANT SAFETY NOTICE

Proper service and repair is extremely important for safe machine operation. The service and
repair techniques recommended by Komatsu and described in this manual are both effective
and safe. Some of these techniques require the use of tools specially designed by Komatsu for

the specific purpose.

To prevent injury to workers, the symbol A is used to mark safety precautions in this manual.
The cautions accompanying these symbols should always be followed carefully. If any danger-
ous situation arises or may possibly arise, first consider safety, and take the necessary actions

to deal with the situation.

GENERAL PRECAUTIONS

Mistakes in operation are extremely dangerous.
Read the Operation and Maintenance Manual care-
fully BEFORE operating the machine.

1.

Before carrying out any greasing or repairs, read
all the precautions given on the decals which are
fixed to the machine.

When carrying out any operation, always

wear safety shoes and helmet. Do not wear

loose work clothes, or clothes with buttons

missing.

* Always wear safety glasses when hitting
parts with a hammer.

* Always wear safety glasses when grinding
parts with a grinder, etc.

If welding repairs are needed, always have a
trained, experienced welder carry out the work.
When carrying out welding work, always wear
welding gloves, apron, hand shield, cap and
other clothes suited for welding work.

. When carrying out any operation with two or

more workers, always agree on the operating
procedure before starting. Always inform your
fellow workers before starting any step of the
operation. Before starting work, hang UNDER
REPAIR signs on the controls in the operator's
compartment.

. Keep all tools in good condition and learn the

correct way to use them.

6. Decide a place in the repair workshop to keep
tools and removed parts. Always keep the tools
and parts in their correct places. Always keep
the work area clean and make sure that there is
no dirt or oil on the floor. Smoke only in the areas
provided for smoking. Never smoke while work-

ing.
PREPARATIONS FOR WORK

7. Before adding oil or making any repairs, park the
machine on hard, level ground, and block the
wheels or tracks to prevent the machine from
moving.

8. Before starting work, lower blade, ripper, bucket
or any other work equipment to the ground. If
this is not possible, insert the safety pin or use
blocks to prevent the work equipment from fall-
ing. In addition, be sure to lock all the control
levers and hang warning signs on them.

9. When disassembling or assembling, support the
machine with blocks, jacks or stands before
starting work.

10.Remove all mud and oil from the steps or other
places used to get on and off the machine.
Always use the handrails, ladders or steps when
getting on or off the machine. Never jump on or
off the machine. If it is impossible to use the
handrails, ladders or steps, use a stand to pro-
vide safe footing.
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SAFETY

SAFETY NOTICE

PRECAUTIONS DURING WORK

11.When removing the oil filler cap, drain plug or
hydraulic pressure measuring plugs, loosen
them slowly to prevent the oil from spurting out.
Before disconnecting or removing components
of the oil, water or air circuits, first remove the
pressure completely from the circuit.

12.The water and oil in the circuits are hot when the
engine is stopped, so be careful not to get
burned.
Wait for the oil and water to cool before carry-
ing out any work on the oil or water circuits.

13.Before starting work, remove the leads from the
battery. Always remove the lead from the nega-
tive (-) terminal first.

14.When raising heavy components, use a hoist or
crane.
Check that the wire rope, chains and hooks are
free from damage.
Always use lifting equipment which has ample
capacity.
Install the lifting equipment at the correct places.
Use a hoist or crane and operate slowly to pre-
vent the component from hitting any other part.
Do not work with any part still raised by the hoist
or crane.

15.When removing covers which are under internal
pressure or under pressure from a spring,
always leave two bolts in position on opposite
sides. Slowly release the pressure, then slowly
loosen the bolts to remove.

16.When removing components, be careful not to
break or damage the wiring. Damaged wiring
may cause electrical fires.

17.When removing piping, stop the fuel or oil from
spilling out. If any fuel or oil drips onto the floor,
wipe it up immediately. Fuel or oil on the floor
can cause you to slip, or can even start fires.

18.As a general rule, do not use gasoline to wash
parts. In particular, use only the minimum of
gasoline when washing electrical parts.

00-4

19.Be sure to assemble all parts again in their origi-
nal places.

Replace any damaged parts with new parts.

* When installing hoses and wires, be sure
that they will not be damaged by contact
with other parts when the machine is being
operated.

20.When installing high pressure hoses, make sure
that they are not twisted. Damaged tubes are
dangerous, so be extremely careful when install-
ing tubes for high pressure circuits. Also, check
that connecting parts are correctly installed.

21.When assembling or installing parts, always use
the specified tightening torques. When installing
protective parts such as guards, or parts which
vibrate violently or rotate at high speed, be par-
ticularly careful to check that they are installed
correctly.

22.When aligning two holes, never insert your fin-
gers or hand. Be careful not to get your fingers
caught in a hole.

23.When measuring hydraulic pressure, check that
the measuring tool is correctly assembled before
taking any measurements.

24.Take care when removing or installing the tracks
of track-type machines.
When removing the track, the track separates
suddenly, so never let anyone stand at either
end of the track.



FOREWORD GENERAL

FOREWORD
GENERAL

This shop manual has been prepared as an aid to improve the quality of repairs by giving the serviceman an
accurate understanding of the product and by showing him the correct way to perform repairs and make judge-
ments. Make sure you understand the contents of this manual and use it to full effect at every opportunity.

This shop manual mainly contains the necessary technical information for operations performed in a service
workshop. For ease of understanding, the manual is divided into the following chapters; these chapters are fur-
ther divided into the each main group of components.

STRUCTURE AND FUNCTION
This section explains the structure and function of each component. It serves not only to give an under-
standing of the structure, but also serves as reference material for troubleshooting.
In addition, this section may contain hydraulic circuit diagrams, electric circuit diagrams, and mainte-
nance standards.

TESTING AND ADJUSTING
This section explains checks to be made before and after performing repairs, as well as adjustments to
be made at completion of the checks and repairs.
Troubleshooting charts correlating "Problems" with "Causes" are also included in this section.

DISASSEMBLY AND ASSEMBLY
This section explains the procedures for removing, installing, disassembling and assembling each com-
ponent, as well as precautions for them.

MAINTENANCE STANDARD
This section gives the judgment standards for inspection of disassembled parts.
The contents of this section may be described in STRUCTURE AND FUNCTION.

OTHERS
This section mainly gives hydraulic circuit diagrams and electric circuit diagrams.
In addition, this section may give the specifications of attachments and options together.

NOTICE

The specifications contained in this shop manual are subject to change at any time and without any
advance notice. Use the specifications given in the book with the latest date.
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HOW TO READ THE SHOP MANUAL

HOW TO READ THE SHOP MANUAL

VOLUMES
Shop manuals are issued as a guide to carrying out
repairs. They are divided as follows:

Chassis volume: Issued for every machine model
Engine volume: Issued for each engine series
Each issued as one
volume to cover all
models

Electrical volume:
Attachments volume:

These various volumes are designed to avoid dupli-
cating the same information. Therefore, to deal with
all repairs for any model , it is necessary that chas-
sis, engine, electrical and attachment volumes be
available.

DISTRIBUTION AND UPDATING

Any additions, amendments or other changes will be
sent to KOMATSU distributors. Get the most up-to-
date information before you start any work.

FILING METHOD

1. See the page number on the bottom of the page.
File the pages in correct order.

2. Following examples show how to read the page
number.
Example 1 (Chassis volume):

—

0-

w

[tem number (10. Structure and
Function)

Consecutive page number for each
item.

Example 2 (Engine volume):

-

N
[

jon

Unit number (1. Engine)

ltem number (2. Testing and Adjust-
ing)

Consecutive page number for each
item.

3. Additional pages: Additional pages are indicated
by a hyphen (-) and number after the page
number. File as in the example.

Example:

10-4 12-203
10-4-1 12-203-1
1042 —Addedpages — 45 5035
10-5 12-204
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REVISED EDITION MARK

When a manual is revised, an edition mark
(D@@....) is recorded on the bottom of the pages.
REVISIONS

Revised pages are shown in the LIST OF REVISED
PAGES next to the CONTENTS page.

SYMBOLS

So that the shop manual can be of ample practical

use, important safety and quality portions are
marked with the following symbols.

Symbol Item Remarks

& Safety

Special safety precautions
are necessary when per-
forming the work.

Special technical precau-
tions or other precautions
for preserving standards
are necessary when per-
forming the work.

* Caution

Weight of parts of sys-
tems. Caution necessary
Weight when selecting hoisting
wire, or when working pos-
ture is important, etc.

d

Places that require special

Sym— Tightening |- o ention for the tightening
torque )
torque during assembly.
Places to be coated with
70 N\g Coat adhesives and lubricants,
etc.
Places where oil, water or
Oil, water fuel must be added, and
the capacity.
: Places where oil or water
— Drain must be drained, and

quantity to be drained.
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HOISTING INSTRUCTIONS

HOISTING INSTRUCTIONS

HOISTING

A 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

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)

Rope diameter Allowable load
mm kN tons
10 9.8 1.0
11.5 13.7 1.4
12.5 15.7 1.6
14 21.6 22
16 27.5 2.8
18 35.3 3.6
20 43.1 4.4
22.4 54.9 5.6
30 98.1 10.0
40 176.5 18.0
50 274.6 28.0
60 392.2 40.0

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.

3)

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.

100% 88% 79% 71% 41%
SAD00479

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.

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°.

1, &

(2000) (1‘ 86 o5

g

=

=

2 198 900 (17000 137 [

S (2000)

g =

° g8 9

3 (1000 600)
30 60 90 120 150
Lifting angle (degree) SAD00480
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FOREWORD METHOD OF DISASSEMBLING, CONNECTING PUSH-PULL TYPE COUPLER

METHOD OF DISASSEMBLING, CONNECTING PUSH-PULL TYPE COUPLER

A Before carrying out the following work, release Type 1
the residual pressure from the hydraulic tank.
For details, see TESTING AND ADJUSTING, Fie. 1
Releasing residual pressure from hydraulic
tank.

-

A Even if the residual pressure is released from
the hydraulic tank, some hydraulic oil flows out
when the hose is disconnected. Accordingly, ]‘

prepare an oil receiving container.

Disconnection 3 9 |

1) Release the residual pressure from the hydrau-
lic tank. For details, see TESTING AND Fig. 9
ADJUSTING, Releasing residual pressure from 4
hydraulic tank.

2) Hold adapter (1) and push hose joint (2) into —
mating adapter (3). (See Fig. 1) u

* The adapter can be pushed in about 3.5 H
mm. —

* Do not hold rubber cap portion (4). «

3) After hose joint (2) is pushed into adapter (3),
press rubber cap portion (4) against (3) until it
clicks. (See Fig. 2)

Fig.3

4) Hold hose adapter (1) or hose (5) and pull it out.
(See Fig. 3) I

% Since some hydraulic oil flows out, prepare
an oil receiving container.

Connection

1) Hold hose adapter (1) or hose (5) and insert it in
mating adapter (3), aligning them with each Fio. 4
other. (See Fig. 4)
* Do not hold rubber cap portion (4).

2) After inserting the hose in the mating adapter
perfectly, pull it back to check its connecting
condition. (See Fig. 5)

* When the hose is pulled back, the rubber
cap portion moves toward the hose about
3.5 mm. This does not indicate abnormality,
however.

Fig. 5

CWP10701

00-8



FOREWORD

METHOD OF DISASSEMBLING, CONNECTING PUSH-PULL TYPE COUPLER

Type 2

Type 3

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.

-

CWP06392

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.

CWP06391

CWP06392

2) Hold in the condition in Step 1), and turn | 2) Hold in the condition in Step 1), and push
lever (4) to the right (clockwise). until cover (3) contacts contact surface a of
the hexagonal portion at the male end.
>
e a
|
(2]
3
2
<
4=
CWP06394
3 CWP06393
3) Hold in the condition in Steps 1) and 2), and | 3) Hold in the condition in Steps 1) and 2), and
pull out whole body (2) to disconnect it. pull out whole body (2) to disconnect it.
- =)
) 1
CWP06396 CWP06395
* Hold the mouthpiece of the tightening portion | ¢ Hold the mouthpiece of the tightening portion
and push body (2) in straight until sliding pre- and push body (2) in straight until sliding pre-
vention ring (1) contacts contact surface a of vention ring (1) contacts contact surface a of
the hexagonal portion at the male end to con- the hexagonal portion at the male end to con-
nect it. nect it.
C
i<l
i3]
e
c
o
o

1 CWPO6391
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COATING MATERIALS

COATING MATERIALS

* The recommended coating materials such as adhesives, gasket sealants and greases used for disassembly
and assembly are listed below.
% For coating materials not listed below, use the equivalent of products shown in this list.

Category

Komatsu code

Part No.

Qty

Container

Main applications, featuresr

Adhesives

LT-1A

790-129-9030

150 g

Tube

Used to prevent rubber gaskets,
rubber cushions, and cock plug
from coming out.

LT-1B

790-129-9050

2049
(2 pcs.)

Polyethylene
container

Used in places requiring an imme-
diately effective, strong adhesive.
Used for plastics (except polyeth-
ylene, polyprophylene, tetrafluor-
oethlene and vinyl chloride),
rubber, metal and non-metal.

LT-2

09940-00030

50 g

Polyethylene
container

Features: Resistance to heat and
chemicals

Used for anti-loosening and seal-
ant purpose for bolts and plugs.

LT-3

790-129-9060
(Set of
adhesive and
hardening
agent)

Adhesive:

1 kg
Hardenin

9
agent:
500 g

Can

Used as adhesive or sealant for
metal, glass and plastic.

LT-4

790-129-9040

25049

Polyethylene
container

Used as sealant for machined
holes.

Holtz
MH 705

790-126-9120

759

Tube

Used as heat-resisting sealant for
repairing engine.

Three bond
1735

790-129-9140

509

Polyethylene
container

Quick hardening type adhesive

Cure time: within 5 sec. to 3 min.
Used mainly for adhesion of met-
als, rubbers, plastics and woods.

Aron-alpha
201

790-129-9130

29

Polyethylene
container

Quick hardening type adhesive
Quick cure type (max. strength af-
ter 30 minutes)

Used mainly for adhesion of rub-
bers, plastics and metals.

Loctite
648-50

79A-129-9110

50 cc

Polyethylene
container

Resistance to heat, chemicals
Used at joint portions subject to
high temperatures.

Gasket
sealant

LG-1

790-129-9010

20049

Tube

Used as adhesive or sealant for
gaskets and packing of power
train case, etc.

LG-5

790-129-9070

1 kg

Can

Used as sealant for various
threads, pipe joints, flanges.

Used as sealant for tapered
plugs, elbows, nipples of hydrau-

lic piping.

LG-6

790-129-9020

20049

Tube

Features: Silicon based, resist-
ance to heat, cold

Used as sealant for flange sur-
face, tread.

mab Used as sealant for oil pan,
final drive case, etc.
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COATING MATERIALS

Category Komatsu code Part No. Q'ty Container Main applications, featuresr
Ftures: Silicon based, quick hard-
ening type

LG-7 790-129-9070 19 Tube Used as sealant for flywheel
) housing, intake manifold, oil an,
Adhesives thermostat housing, etc.
Three bond Used as heat-resisting sealant for
1911 790-129-9090 100 g Tube repairing engine.
) } Used as lubricant for sliding por-
LM-G 09940-00051 609 Can tion (to prevent from squeaking).
Mc?ilsyutidﬁ%%m Used to prevent seizure or scuf-
Iubrirc’:ant fling of the thread when press fit-
LM-P 09940-00040 200 g Tube ting or shrink fitting.
Used as lubricant for linkage,
bearings, etc.
SYG2-400LI General purpose type
SYG2-350LI
G2-LI SYG2-400LI-A Various Various
SYG2-160LI
SYGA-160CNLI
SYG2-400CA Used for normal temperature,
Grease SYG2-350CA light load bearing at places in con-
G2-CA SYG2-400CA-A | Various Various tact with water or steam.
SYG2-160CA
SYGA-160CNCA
Molybdenum 400 g Used for places with heavy load
disulphide SYG2-400M (10 per | Belows type
lubricant case)
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STANDARD TIGHTENING TORQUE

STANDARD TIGHTENING TORQUE

STANDARD TIGHTENING TORQUE TABLE (WHEN USING TORQUE WRENCH)
% In the case of metric nuts and bolts for which there is no special instruction, tighten to the torque given in

the table below.

Thread diameter

Width across

V\ 7 \\
~ ~ = CDL00372

of bolt flats \ / \ /
mm mm Nm kgm
6 10 132+14 1.35+£0.15
8 13 31+3 32+0.3
10 17 66 +7 6.7 £ 0.7
12 19 113+£10 11.5 1
14 22 177 £19 182
16 24 279 + 30 2853
18 27 382 + 39 39zx4
20 30 549 + 59 566
22 32 745 + 83 76 £ 8.5
24 36 927 £ 103 94.5 +10.5
27 41 1320 = 140 135+ 15
30 46 1720 = 190 175 £ 20
33 50 2210 £ 240 225+ 25
36 55 2750 = 290 280 + 30
39 60 3290 = 340 335+ 35
Thread diameter Width across B\
of bolt flats _
CDL00373
mm mm Nm kgm
6 10 7.85 £1.95 0.8 0.2
8 13 18.6 £+ 4.9 1.9+0.5
10 14 40.2+£5.9 41 0.6
12 27 82.35 +7.85 8.4 +0.8

TABLE OF TIGHTENING TORQUES FOR FLARED NUTS
% In the case of flared nuts for which there is no
special instruction, tighten to the torque given in

the table below.

Sealing surface

§2.0.0/0000722204227)

SADO00483

Thread diameter

Width across flat

Tightening torque

mm mm Nm kgm
14 19 245+49 25+05
18 24 49 £ 19.6 5x2
22 27 78.5 +19.6 8x2
24 32 137.3+29.4 14 +£3
30 36 176.5 +£29.4 183
33 41 196.1 £ 49 205
36 46 2452 £ 49 25+5
42 55 294.2 £ 49 305
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STANDARD TIGHTENING TORQUE

TABLE OF TIGHTENING TORQUES FOR SPLIT FLANGE BOLTS
% In the case of split flange bolts for which there is no special instruction, tighten to the torque given in the

table below.

Thread diameter

Width across flat

Tightening torque

mm mm Nm kgm

10 14 65.7 +6.8 6.7+0.7
12 17 112 £9.8 11.5 1
16 22 279 + 29 285+3

TABLE OF TIGHTENING TORQUES FOR O-RING BOSS PIPING JOINTS
% Unless there are special instructions, tighten the O-ring boss piping joints to the torque below.

Thread diameter Width across flat Tightening torque
Norminal No.
mm mm Nm kgm
02 14 34.3x49 35+05
03, 04 20 Varies depending 93.1 +9.8 9.5 £1
05, 06 24 on type of 142.1 £ 19.6 145+2
10,12 33 connector. 421.4 = 58.8 43 +6
14 42 877.1 +132.3 89.5+13.5
TABLE OF TIGHTENING TORQUES FOR O-RING BOSS PLUGS
% Unless there are special instructions, tighten the O-ring boss plugs to the torque below.
Thread diameter Width across flat Tightening torque
Norminal No.
mm mm Nm kgm
08 08 14 7.35 £1.47 0.75+0.15
10 10 17 11.27 £1.47 1.15+£0.15
12 12 19 17.64 + 1.96 1.8+0.2
14 14 22 22.54 +1.96 23x0.2
16 16 24 294 +49 3+05
18 18 27 39.2+4.9 4+05
20 20 30 49 +4.9 5+05
24 24 32 68.6 +9.8 7 +1
30 30 32 107.8 + 14.7 11+£15
33 33 n 127.4 + 19.6 13+2
36 36 36 151.9 +24.5 15.5+25
42 42 n 210.7 £ 29.4 215+3
52 52 n 323.4 + 441 3345
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STANDARD TIGHTENING TORQUE

TIGHTENING TORQUE FOR 102 ENGINE SERIES
1) BOLT AND NUTS
Use these torques for bolts and nuts (unit: mm) of Cummins Engine.

Thread diameter

Tightening torque

mm Nm kgm
6 102 1.02 £0.20
8 24+ 4 2.45 £ 0.41
10 43 +6 4.38 +0.61
12 77 £12 7.85 +£1.22

2) EYE JOINTS
Use these torques for eye joints (unit: mm) of Cummins Engine.
Thread diameter Tightening torque

mm Nm kgm
6 82 0.81 £0.20
8 102 1.02 £0.20
10 12 + 1.22 £0.20
12 24 x4 2.45 +0.41
14 365 3.67 £ 0.51

3) TAPERED SCREWS
Use these torques for tapered screws (unit: inch) of Cummins Engine.
Thread diameter Tightening torque

inch Nm kgm

1/16 31 0.31 £0.10

1/8 82 0.81 £0.20

1/4 12+£2 1.22 £0.20

3/8 152 1.583 £0.41

1/2 24+ 4 2.45 £ 0.41

3/4 365 3.67 £ 0.51
1 609 6.12 £ 0.92

TIGHTENING TORQUE TABLE FOR HOSES (TAPER SEAL TYPE AND FACE SEAL TYPE)
% Tighten the hoses (taper seal type and face seal type) to the following torque, unless otherwise specified.
* Apply the following torque when the threads are coated (wet) with engine oil.

Tightening torque (Nm {kgm}) Ta;:;er seal Face seal type
ype
Nominal size |Widthacross Nominal thread
of hose flats : ominal threa .
Range Target Thread size size - Threads per Root diameter
(mm) inch, Thread series (mm) (Reference)
02 19 35-63{3.5- 6.5} 44 {4.5} 14 196 - 18UNF 14.3
11

22 54 -93{5.5-9.5 74 {4.5 - — . 17.5
03 { } {4.5} 5 - 16UN

24 59 -98{6.0 - 10.0} 78 {8.0} 18 - -
04 27 84 - 132 {8.5 - 13.5) 103 {10.5) 22 1_2 - 16UN 20.7
05 32 128 - 186 {13.0 - 19.0} 157 {16.0} 24 1 - 14UNS 25.4
06 36 177 - 245 {18.0 - 25.0} 216 {22.0} 30 1 1% - 12UNF 30.3
Qo) 41 177 - 245 {18.0 - 25.0} 216 {22.0} 33 - -
a2 46 197 - 294 {20.0 - 30.0} 245 {25.0} 36 - -
ad 55 246 - 343 {25.0 - 35.0} 294 {30.0} 42 - -
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ELECTRIC WIRE CODE
In the wiring diagrams, various colors and symbols are employed to indicate the thickness of wires.
This wire code table will help you understand WIRING DIAGRAMS.
Example: 5WB indicates a cable having a nominal number 5 and white coating with black stripe.

CLASSIFICATION BY THICKNESS

Copper wire
. Current
%%rrrnngé?l Dia. of Cross Ca?rlﬁmo)'D' rating Applicable circuit
Number of strands section
strands 2 2
(mm®) (mm?®)
0.85 11 0.32 0.88 2.4 12 Starting, lighting, signal
2 26 0.32 2.09 3.1 20 Lighting, signal etc.
5 65 0.32 5.23 4.6 37 Charging and signal
15 84 0.45 13.36 7.0 59 Starting (Glow plug)
40 85 0.80 42.73 11.4 135 Starting
60 127 0.80 63.84 13.6 178 Starting
100 217 0.80 109.1 17.6 230 Starting
CLASSIFICATION BY COLOR AND CODE
o Circuits
Pl’tlgl’l- Classi- Charging | Ground Starting Lighting Instrument Signal Other
fication
.| Code W B B R Y G L
Pri-
1 mary
Color White Black Black Red Yellow Green Blue
Code WR — BW RW YR GW LW
2
Color | White & Red — White & Black| Red & White | Rellow & Red [Green & White Blue & White
Code WB — BY RB YB GR LR
3
Color |White & Black| — |Black & Yellow| Red & Black |Yellow & Black| Green & Red |Blue & Yellow
Code WL — BR RY YG GY LY
Auxi-
4 liary . o Yellow & Green &
Color | White & Blue Black & Red | Red & Yellow Green Yellow Blue & Yellow
Code WG — — RG YL GB LB
5
Color White & Green| — — Red & Green | Yellow & Blue |Green & Black| Blue & Black
Code — — — RL YW GL —
6
Color — — — Red & Blue |Yellow & White Green & Blue —
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CONVERSION TABLE

METHOD OF USING THE CONVERSION TABLE
The Conversion Table in this section is provided to enable simple conversion of figures. For details of the
method of using the Conversion Table, see the example given below.

EXAMPLE
* Method of using the Conversion Table to convert from millimeters to inches
1. Convert 55 mm into inches.
(1) Locate the number 50 in the vertical column at the left side, take this as ), then draw a horizontal line
from @.
(2) Locate the number 5 in the row across the top, take this as (B), then draw a perpendicular line down
from ®.
(3) Take the point where the two lines cross as ©). This point € gives the value when converting from mil-
limeters to inches. Therefore, 55 mm = 2.165 inches.
2. Convert 550 mm into inches.
(1) The number 550 does not appear in the table, so divide by 10 (move the decimal point one place to the
left) to convert it to 55 mm.
(2) Carry out the same procedure as above to convert 55 mm to 2.165 inches.
(3) The original value (550 mm) was divided by 10, so multiply 2.165 inches by 10 (move the decimal point
one place to the right) to return to the original value. This gives 550 mm = 21.65 inches.

Millimeters to inches I
1 mm = 0.03937 in
0 1 2 3 4 5 | 6 7 8 9
0 0 0.039 | 0.079 | 0.118 | 0.157 0.1975 0.236 | 0.276 | 0.315 | 0.354

10 0.394 | 0.433 | 0.472 | 0.512 | 0.551 | 0.591,| 0.630 | 0.669 | 0.709 | 0.748
20 0.787 | 0.827 | 0.866 | 0.906 | 0.945 | 0.984,| 1.024 | 1.063 | 1.102 | 1.142
30 1.181 1.220 | 1.260 | 1.299 | 1.339 | 1.378.| 1.417 | 1.457 | 1.496 | 1.536
40 1.575 1.614 | 1.654 | 1.693 | 1.732 | 1.772.| 1.811 1.850 | 1.890 | 1.929

2.165|| 2.205 | 2.244 | 2.283 | 2.323

60 | 2362 | 2.402 | 2.441 | 2480 | 2520 | 2.559 | 2.598 | 2.638 | 2.677 | 2.717
70 | 2.756 | 2.795 | 2.835 | 2.874 | 2.913 | 2.953 | 2.992 | 3.032 | 3.071 | 3.110
80 |3.150 | 3.189 | 3.228 | 3.268 | 3.307 | 3.346 | 3.386 | 3.425 | 3.465 | 3.504
90 | 3.543 | 3.583 | 3.622 | 3.661 | 3.701 | 3.740 | 3.780 | 3.819 | 3.858 | 3.898

0
o
—
[{e]
[e)]
©
N
o
o
]
N
o
S
N
N
o
o]
\‘
N
—
N
[o)]
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Millimeters to Inches
1 mm =0.03937 in

0 1 2 3 4 5 6 7 8 9

0 0 0.039 | 0.079 | 0.118 | 0.157 | 0.197 | 0.236 | 0.276 | 0.315 | 0.354
10 0.394 0.433 | 0472 | 0.512 | 0.551 0.591 0.630 | 0.669 | 0.709 | 0.748
20 0.787 0.827 | 0866 | 0.906 | 0.945 | 0.984 | 1.024 | 1.063 | 1.102 | 1.142
30 1.181 1.220 | 1.260 | 1.299 1.339 | 1.378 | 1.417 | 1.457 | 1.496 | 1.536
40 1.575 1.614 | 1.654 | 1.693 1.732 | 1.772 1.811 1.850 | 1.890 | 1.929
50 1.969 2.008 | 2.047 | 2.087 | 2126 | 2.165 | 2.205 | 2.244 | 2.283 | 2.323
60 2.362 2402 | 2.441 2480 | 2.520 | 2.559 | 2.598 | 2.638 | 2.677 | 2.717
70 2.756 2795 | 2835 | 2.874 | 2913 | 2.953 | 2.992 | 3.032 | 3.071 3.110
80 3.150 3.189 | 3.228 | 3.268 | 3.307 | 3.346 | 3.386 | 3.425 | 3.465 | 3.504
90 3.543 3.583 | 3.622 | 3.661 3.701 3.740 | 3.780 | 3.819 | 3.858 | 3.898

Kilogram to Pound

1 kg = 2.2046 Ib
0 1 2 3 4 5 6 7 8 9

0 0 2.20 4.41 6.61 8.82 | 11.02 | 1323 | 1543 | 17.64 | 19.84
10 22.05 2425 | 26.46 | 28.66 | 30.86 | 33.07 | 3527 | 37.48 | 39.68 | 41.89
20 44.09 46.30 | 48,50 | 50.71 | 51.91 | 5512 | 57.32 | 59.53 | 61.73 | 63.93
30 66.14 68.34 | 70.55 | 72.75 | 74.96 | 77.16 | 79.37 | 8157 | 83.78 | 85.98
40 88.18 90.39 92.59 94.80 97.00 99.21 101.41 | 103.62 | 105.82 | 108.03
50 110.23 | 112.44 | 114.64 | 116.85 | 119.05 | 121.25 | 123.46 | 125.66 | 127.87 | 130.07
60 132.28 | 134.48 | 136.69 | 138.89 | 141.10 | 143.30 | 145.51 | 147.71 | 149.91 | 152.12
70 154.32 | 156.53 | 158.73 | 160.94 | 163.14 | 165.35 | 167.55 | 169.76 | 171.96 | 174.17
80 176.37 | 178.57 | 180.78 | 182.98 | 185.19 | 187.39 | 189.60 | 191.80 | 194.01 | 196.21
90 198.42 | 200.62 | 202.83 | 205.03 | 207.24 | 209.44 | 211.64 | 213.85 | 216.05 | 218.26
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Liter to U.S. Gallon
1£ =0.2642 U.S. Gal

0 1 2 3 4 5 6 7 8 9

0 0 0.264 | 0528 | 0.793 | 1.057 1.321 1585 | 1.849 | 2113 | 2.378
10 2642 | 2906 | 3.170 | 3.434 | 3.698 | 3.963 | 4.227 | 4.491 4.755 | 5.019
20 5283 | 5548 | 5812 | 6.076 | 6.340 | 6.604 | 6.869 | 7.133 | 7.397 | 7.661
30 7925 | 8189 | 8454 | 8.718 | 8982 | 9.246 | 9.510 | 9.774 | 10.039 | 10.303
40 10.567 | 10.831 | 11.095 | 11.359 | 11.624 | 11.888 | 12.152 | 12.416 | 12.680 | 12.944
50 13.209 | 13.473 | 13.737 | 14.001 | 14.265 | 14.529 | 14.795 | 15.058 | 15.322 | 15.586
60 15.850 | 16.115 | 16.379 | 16.643 | 16.907 | 17.171 | 17.435 | 17.700 | 17.964 | 18.228
70 18.492 | 18.756 | 19.020 | 19.285 | 19.549 | 19.813 | 20.077 | 20.341 | 20.605 | 20.870
80 21.134 | 21.398 | 21.662 | 21.926 | 22.190 | 22.455 | 22.719 | 22.983 | 23.247 | 23.511
90 23.775 | 24.040 | 24.304 | 24.568 | 24.832 | 25.096 | 25.361 | 25.625 | 25.889 | 26.153

Liter to U.K. Gallon
12 =0.21997 U.K. Gal

0 1 2 3 4 5 6 7 8 9

0 0 0.220 | 0.440 | 0.660 | 0.880 1.100 | 1.320 | 1.540 | 1.760 | 1.980
10 2200 | 2420 | 2640 | 2.860 | 3.080 | 3.300 | 3.520 | 3.740 | 3.950 | 4.179
20 4399 | 4619 | 4839 | 5.059 | 5279 | 5499 | 5719 | 50939 | 6.159 | 6.379
30 6.599 | 6819 | 7.039 | 7259 | 7479 | 7969 | 7919 | 8.139 | 8.359 | 8.579
40 8.799 | 9.019 | 9.239 | 9.459 | 9.679 | 9.899 | 10.119 | 10.339 | 10.559 | 10.778
50 10.998 | 11.281 | 11.438 | 11.658 | 11.878 | 12.098 | 12.318 | 12.528 | 12.758 | 12.978
60 13.198 | 13.418 | 13.638 | 13.858 | 14.078 | 14.298 | 14.518 | 14.738 | 14.958 | 15.178
70 15.398 | 15.618 | 15.838 | 16.058 | 16.278 | 16.498 | 16.718 | 16.938 | 17.158 | 17.378
80 17.598 | 17.818 | 18.037 | 18.257 | 18.477 | 18.697 | 18.917 | 19.137 | 19.357 | 19.577
90 19.797 | 20.017 | 20.237 | 20.457 | 20.677 | 20.897 | 21.117 | 21.337 | 21.557 | 21.777
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kgm to ft. Ib
1 kgm =7.233 ft. Ib
0 1 2 3 4 5 6 7 8 9

0 0 7.2 14.5 21.7 28.9 36.2 43.4 50.6 57.9 65.1
10 72.3 79.6 86.8 94.0 101.3 | 108.5 115.7 123.0 | 130.2 | 137.4
20 1447 | 151.9 | 159.1 166.4 173.6 | 180.8 | 188.1 195.3 | 202.5 | 209.8
30 217.0 | 2242 | 231.5 | 238.7 | 2459 | 2532 | 2604 | 267.6 | 274.9 | 2821
40 289.3 | 296.6 | 303.8 | 311.0 | 318.3 | 3255 | 332.7 | 340.0 | 347.2 | 3544
50 361.7 | 368.9 | 376.1 383.4 | 390.6 | 397.8 | 405.1 412.3 | 419.5 | 426.8
60 434.0 | 4412 | 4485 | 4557 | 4629 | 4702 | 4774 | 484.6 | 491.8 | 4991
70 506.3 | 513.5 | 520.8 | 528.0 | 535.2 | 5425 | 549.7 | 556.9 | 564.2 | 571.4
80 578.6 | 585.9 | 593.1 600.3 | 607.6 | 6148 | 622.0 | 629.3 | 636.5 | 643.7
90 651.0 | 658.2 | 665.4 | 672.7 | 679.9 | 687.1 6944 | 701.6 | 708.8 | 716.1
100 7233 | 730.5 | 7378 | 745.0 | 7522 | 759.5 | 766.7 | 773.9 | 781.2 | 788.4
110 795.6 | 802.9 | 810.1 817.3 | 8246 | 831.8 | 839.0 | 846.3 | 853.5 | 860.7
120 868.0 | 875.2 | 882.4 | 889.7 | 896.9 | 904.1 911.4 | 918.6 | 925.8 | 933.1
130 940.3 | 9475 | 954.8 | 962.0 | 969.2 | 976.5 | 983.7 | 990.9 | 998.2 | 1005.4
140 1012.6 | 1019.9 | 1027.1 | 1034.3 | 1041.5 | 1048.8 | 1056.0 | 1063.2 | 1070.5 | 1077.7
150 1084.9 | 1092.2 | 1099.4 | 1106.6 | 1113.9 | 1121.1 | 1128.3 | 1135.6 | 1142.8 | 1150.0
160 1157.3 | 1164.5 | 1171.7 | 1179.0 | 1186.2 | 1193.4 | 1200.7 | 1207.9 | 1215.1 | 1222.4
170 1129.6 | 1236.8 | 1244.1 | 1251.3 | 1258.5 | 1265.8 | 1273.0 | 1280.1 | 1287.5 | 1294.7
180 1301.9 | 1309.2 | 1316.4 | 1323.6 | 1330.9 | 1338.1 | 1345.3 | 1352.6 | 1359.8 | 1367.0
190 1374.3 | 1381.5 | 1388.7 | 1396.0 | 1403.2 | 1410.4 | 1417.7 | 14249 | 1432.1 | 1439.4
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kg/cm? to Ib/in?

1kg/cm? = 14.2233 Ib/in?

0 1 2 3 4 5 6 7 8 9

0 0 14.2 28.4 42.7 56.9 711 85.3 99.6| 113.8 128.0
10 142.2 156.5 170.7) 184.9 199.1 213.4| 227.6| 241.8) 256.0f 270.2
20 284.5| 298.7| 3129| 3271 341.4| 355.6| 369.8) 384.0/ 398.3| 4125
30 426.7| 440.9| 4551 469.4| 483.6| 497.8| 512.0f 526.3] 540.5| 554.7
40 568.9| 583.2| 597.4| 611.6 625.8| 640.1 654.3| 668.5| 682.7| 696.9
50 711.2| 7254 739.6| 753.8| 768.1 782.3| 796.5 810.7| 825.0f 839.2
60 853.4| 867.6| 881.8 896.1 910.3| 924.5| 938.7| 953.0/ 967.2| 9814
70 995.6| 1010 1024 1038 1053 1067 1081 1095 1109 1124
80 1138 1152 1166 1181 1195 1209 1223 1237 1252 1266
90 1280 1294 1309 1323 1337 1351 1365 1380 1394 1408
100 1422 1437 1451 1465 1479 1493 1508 1522 1536 1550
110 1565 1579 1593 1607 1621 1636 1650 1664 1678 1693
120 1707 1721 1735 1749 1764 1778 1792 1806 1821 1835
130 1849 1863 1877 1892 1906 1920 1934 1949 1963 1977
140 1991 2005 2020 2034 2048 2062 2077 2091 2105 2119
150 2134 2148 2162 2176 2190 2205 2219 2233 2247 2262
160 2276 2290 2304 2318 2333 2347 2361 2375 2389 2404
170 2418 2432 2446 2460 2475 2489 2503 2518 2532 2546
180 2560 2574 2589 2603 2617 2631 2646 2660 2674 2688
190 2702 2717 2731 2745 2759 2773 2788 2802 2816 2830
200 2845 2859 2873 2887 2901 2916 2930 2944 2958 2973
210 2987 3001 3015 3030 3044 3058 3072 3086 3101 3115
220 3129 3143 3158 3172 3186 3200 3214 3229 3243 3257
230 3271 3286 3300 3314 3328 3343 3357 3371 3385 3399
240 3414 3428 3442 3456 3470 3485 3499 3513 3527 3542
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Temperature
Fahrenheit-Centigrade Conversion ; a simple way to convert a Fahrenheit temperature reading into a Cen-
tigrade temperature reading or vice versa is to enter the accompanying table in the center or boldface col-
umn of figures.
These figures refer to the temperature in either Fahrenheit or Centigrade degrees.
If it is desired to convert from Fahrenheit to Centigrade degrees, consider the center column as a table of
Fahrenheit temperatures and read the corresponding Centigrade temperature in the column at the left.
If it is desired to convert from Centigrade to Fahrenheit degrees, consider the center column as a table of
Centigrade values, and read the corresponding Fahrenheit temperature on the right.

1°C = 33.8°F
OC OF OC OF OC OF OC OF
-40.4 -40 -40.0 | -11.7 1 51.8 7.8 46 114.8 27.2 81 117.8

-37.2 =35 -31.0 | —11.1 12 53.6 8.3 47 116.6 27.8 82 179.6
-34.4 =30 -22.0 | -10.6 13 55.4 8.9 48 118.4 28.3 83 181.4
-31.7 -25 -13.0 | -10.0 14 57.2 9.4 49 120.2 28.9 84 183.2

-28.9 -20 -4.0 -9.4 15 59.0 10.0 50 122.0 29.4 85 185.0
-28.3 -19 -2.2 -8.9 16 60.8 10.6 51 123.8 30.0 86 186.8
-27.8 -18 -0.4 -8.3 17 62.6 111 52 125.6 30.6 87 188.6
-27.2 -17 1.4 -7.8 18 64.4 11.7 53 127.4 31.1 88 190.4
-26.7 -16 3.2 -7.2 19 66.2 12.2 54 129.2 31.7 89 192.2
-26.1 -15 5.0 -6.7 20 68.0 12.8 55 131.0 32.2 90 194.0
-25.6 -14 6.8 —-6.1 21 69.8 13.3 56 132.8 32.8 91 195.8
-25.0 -13 8.6 -5.6 22 71.6 13.9 57 134.6 33.3 92 197.6

-24.4 -12 10.4 -5.0 23 73.4 14.4 58 136.4 33.9 93 199.4
-23.9 -11 12.2 -4.4 24 75.2 15.0 59 138.2 34.4 94 201.2

-23.3 -10 14.0 -3.9 25 77.0 15.6 0 140.0 35.0 95 203.0
-22.8 -9 15.8 -3.3 26 78.8 16.1 61 141.8 35.6 96 204.8
-22.2 -8 17.6 -2.8 27 80.6 16.7 62 143.6 36.1 97 206.6
-21.7 -7 19.4 2.2 28 82.4 17.2 63 145.4 36.7 98 208.4
-21.1 -6 21.2 -1.7 29 84.2 17.8 64 147.2 37.2 99 210.2
-20.6 -5 23.0 -1.1 30 86.0 18.3 65 149.0 37.8 100 212.0
-20.0 -4 24.8 -0.6 31 87.8 18.9 66 150.8 40.6 105 221.0
-19.4 -3 26.6 0 32 89.6 19.4 67 152.6 43.3 110 230.0
-18.9 -2 28.4 0.6 33 91.4 20.0 68 154.4 46.1 115 239.0
-18.3 -1 30.2 1.1 34 93.2 20.6 69 156.2 48.9 120 248.0
-17.8 0 32.0 1.7 35 95.0 21.1 70 158.0 51.7 125 257.0
-17.2 1 33.8 2.2 36 96.8 21.7 71 159.8 54.4 130 266.0
-16.7 2 35.6 2.8 37 98.6 22.2 72 161.6 57.2 135 275.0
-16.1 3 37.4 3.3 38 100.4 22.8 73 163.4 60.0 140 284.0
-15.6 4 39.2 3.9 39 102.2 23.3 74 165.2 62.7 145 293.0
-15.0 5 41.0 4.4 40 104.0 23.9 75 167.0 65.6 150 302.0
-14.4 6 42.8 5.0 41 105.8 24.4 76 168.8 68.3 155 311.0
-13.9 7 44.6 5.6 42 107.6 25.0 77 170.6 711 160 320.0
-13.3 8 46.4 6.1 43 109.4 25.6 78 172.4 73.9 165 329.0
-12.8 9 48.2 6.7 44 111.2 26.1 79 174.2 76.7 170 338.0
-12.2 10 50.0 7.2 45 113.0 26.7 80 176.0 79.4 175 347.0
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FOREWORD UNITS

UNITS

In this manual, the measuring units are indicated with Internatinal System of units (SlI).
As for reference, conventionally used Gravitational System of units are indicated in parentheses { }.

Example:
N {kg}
Nm {kgm}
MPa {kg/cm?}
kPa {mmH20}
kPa {mmHg}
kW/rpm {HP/rpm}
o/kWh {g/HPh}

00-22
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GENERAL

APPLICABLE MACHINE

APPLICABLE MACHINE

* Serial No. shows for engine serial No.

Engine Serial No. Applicale machine
60125-2 DS3A, P-17, DBBE, P-1, D65E-12, D70LE-12 Bulldozer
D80, 65P-12, DE5EX, PX-12 Bulldozer
D7558-5 Dozer shovel
D85A-21, 21B, 21D, 218, D85E-21, D85P-21, D85C-21 Bulidozer
D85E-SS-2, D85E-SS-2A Bulidozer
D87E, P-2 Bulldozer
S6D125-2

LW250-5 Rough terrain crane
€S210-1 Crawler stabilizer
FD250-2, FD400-2 Forklift truck
EG220BS-2 DENYO Generator
DCA-22088K MQ ernerator
PC400-6C, PC400LC-6, PC450-6 MIGHTY, PC450LC-6 MIGHTY | Hydraulic excavator
HD255-5 Dump truck
WA470-3, WA450-3 (USA) Wheel loader
BR500JG-1 Mobile crusher

SA8D125-2 FD430-2 Forklift truck
EG300BS-5 TAIYO DENKI! Generator
DCA-300SK MQ Generator
DCA300SPK DENYO Generator
JBD125E-G1-2 Generator
PC400-6 » PC450-6 (USA) Hydraulic excavator
PCA4GOAC-6 Hydraulic excavator

SAABD125-2 BR550JG-1 Mobile crusher
SAAED125-P400 Generator (50 Hz)
Generator Generator (50 Hz only)

01-1-1
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GENERAL

SPECIFICATIONS

SPECIFICATIONS

Engine model

6D125-2

Applicable machine

D53A-17, DB3P-17

DS8E-1, D58P-1

D65E-12, D70LE-12

Number of cylinder - Bore x Stroke mm 6-~125 x 150
Total piston displacement £ {cc} 11.0 {11,040}
Firing order 1-5-3-6-2-4
Overall length mm 1,305 1,305 1,483
€ |Overall width mm 850 850 906
‘@
é Overall height mm 1,555 1,555 1,566
5 |(excluding exhaust pipe)
Overall height mm - - -
{including exhaust pipe)
Flywheel horsepower KW{HPY/rpm 95'6{232/)1 900 95'6(232}{)1'900 131{1(7,\33}{)1 950
@ ; 613/{62.5}/1,300 635{64.8}/1,300 799{81.5)/1,100
% Maximum torgue Nmkgm}/rpm (Net) (Net) (Net)
g High idling speed rpm 2,050 - 2,150 2,050 - 2,150 2,050 - 2,150
‘=
& |Low idling speed rpm 800 - 850 800 - 850 800 - 850
Mini . . g/kW-+h
inimum fuel consumption ratio {g/HP+h} 211 {155} 212 {158} 214 {157}
Dry weight kg 970 970 970
Fuel injection pump DENSO NB (EP9) type
Governor RSV centrifugal, all speed type
Lubricating oil amount ¢ 32 32 44
{refill capacity) {28) {28) (38)
. 52 52 56
Coolant amount {engine only) £ 21 21) 1)
Alternator 24V, 35 A 24V, 3B A 24V,35 A
Starting motor 24V, 75 kW 24V, 7.5 kW 24V, 75 kW

Battery

12V 140 Ah x 2

12V 140 Ah x 2

12V 140 Ah x 2

Turbocharger
Air compressor

Others

615002
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GENERAL SPECIFICATIONS
S6D125-2
D65EX-12, D65P-12 D85A-21, DBSA-215. D85E-SS-2 DS7E-2
D65PX-12, DBOP-12 D785-8 D e isc.2|  DBSE-SS-2A D§7P-2
6-125 x 150
11.04 {11,040}
1~-5-3-6-2-4
1,483 1,685 1,451 1,483 1,524
906 200 1,110 906 940
1,545 1,902 1,605 1,545 2,012
140{188}/1,950 152/{203}/2,000 168{225}/2,000 140{188}/1,950 174{233)/2,100
{Net) {Net} {Net) {Net) {Net)
981{100}/1,200 921(94}/1,500 1,020{104}/1,400 981{100}/1,200 999(102}/1,400
(Net) (Net) {Net) {Net) {Net)
2,050 — 2,150 2,180 ~ 2,250 2,150 - 2,250 2,050 - 2,150 2;250 - 2,250
800 - 850 550 - 650 670 - 720 800 ~ 850 670 — 720
211 {157} 208 {155} 208 {155} 211 {157} 208 {155}
1,220 1,145 1,370 1.200 1,200
DENSO NB (EP9) BOSCH PE-P BOSCH PE-P DENSO NB (EP9) BOSCH PE-P
type {PS3S) type {PS3S) type type {PS3000) type
RSV centrifugal, RSV centrifugal, RSV centrifugal, RSV centrifugal, RSV centrifugal,
all speed type all speed type all speed type all speed type all speed type
44 32 32 44 32
{38) {28) {29) (38) {29)
56 65 71 56
{21) (21) {21) {21) (21)
24V, 35 A 24V, 35 A 24V, 35 A 24V, 35 A 24V, 50 A
24 V, 7.5 kW 24V, 7.5 kW 24V, 7.5 kW 24V, 75 kW 24 V, 75 kW

12V 140 Ah x 2

12V 170 Ah x 2

12V 170 Ah x 2

12V 140 Ah x 2

12V 110 Ah x 2

GARRET TO4E type

SCHWITZER S3A type

SCHWITZER S3A type

GARRET TOAE type

SCHWITZER S3A type




GENERAL

SPECIFICATIONS

Engine model S6D125-2
Applicable machine LW250-5 C8210-1
Number of cylinder — Bore x Stroke mm 6~ 125 x 150
Total piston displacement £ {cc} 11.04 {11,040}
Firing order 1-5-3-6-2-4
Overall length mm 1.791 1,484
g Overall width mm 889 1,016
‘@
g Overall height mm 1,465 1,218
& |texcluding exhaust pipe)
Overall height mm - -
{including exhaust pipe)
Flywheel horsepower kW{HP}/rpm 177{237}/2,100 152{203}/2,000
{Net) {Net)
]
(]
&
g Maximum torqué Nmi{kgm}/rpm 1’080{(;\]1;))/ 1,400 926(94.5})/1,300
8 B
& IHigh idling speed rpm 2,250 - 2,350 2,150 - 2,250
Low idling speed rpm 675 - 695 600 - 650
. . . g/kWeh
Minimum fuel consumption ratio {g/HP-h} 208 {155} 205 {153}
Dry weight kg 1,130 1,100
iniect: BOSCH PE-P BOSCH PE-P
Fuel injection pump (PS3000) type | (PS3S) type
RSV centrifugal, | RSV centrifugal,
Governor all speed type all speed type
Lubricating oil amount P 38 38
{refill capacity) {34) {34)
Coolant amount {engine only) 2 ?:?1? (g?)
Alternator 24V, 50 A 24V, 50 A
Starting motor 24V, 75 kW 24V, 7.5 kW

Battery

12V 120 Ah x 2

12V 136 Ah x 2

Turbocharger
Air compressor

Others

SCHWITZER S3A

type
ZEXEL, reciprocation,
single cylinder type

With exhaust retarder

SCHWITZER S3A

type
ZEXEL, reciprocation,
single cylinder type

01-3-1
®
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GENERAL SPECIFICATIONS
S6D125-2
.. - DCA-22058K
FD250-2 FD400-2 EG2208S-2 (MQ generator)
6~- 125 x 150
11.04 {11,040}
1-5-3-6-2-4
1,456 1,456 1,743 1,743
972 972 859 810
1,255 1,255 1,404 1,404
162{217}/2,100 199{266}/2,000 178{239}/1,500 (50 Hz) | 204{273}/1,800 (60 Hz)
{Net) 204(273}/1,800 {60 Hz} {Net)

981{100}/1,400

(Net)

1,140{116)/1,400

{Net)

(Net) (Net) i
2,250 - 2,350 2,250 - 2,350 max. }:g;’ag }28 ;’3 Max. 1,890 (60 Hz)
650 — 700 650 - 700 700 - 800 700 - 800
201 {150} 201 (150} 230 taa 3o 8 | 220 162) (60 Ha)
980 980 1,070 1,070

BOSCH PE-P (PS38) type

RSV centrifugal, all speed type

BOSCH PE-P (PS38) type

RSV centrifugal, all speed type

26 26 42 40
{24) (24) {38) (36)
33
(21) {21) (21) (21)
24V, 35 A 24V, 35 A 24V, 35 A 24V, 35 A
24V, 7.5 kW 24V, 75 kW 24 V, 7.5 kW

12V 200 Ah x 2

24V, 75 kW

12V 200 Ah x 2

12V 150 Ah x 2

12V 150 Ah x 2

SCHWITZER S3A
type

SCHWITZER S3A
type

SCHWITZER S3A
type

SCHWITZER S3A
type




Battery

12V 150 Ah x 2

GENERAL SPECIFICATIONS
Engine model SA6D125-2
. . PCA400-6 (CUSTOM), PC400LC-6 (CUSTOM),
Applicable machine PC450-6 (MIGHTY), PC450LC-6 (MIGHTY) HD255-5
Number of cylinder - Bore x Stroke mm 6~ 125 x 150
Total piston displacement £ {cc} 11.04 {11,040}
Firing order 1«5-3-6~2-4
Overall length mm 1,761 1,520
€ |overall width mm 1,015 814
@
é Overall height mm 1,238 1,247
& |lexcluding exhaust pipe)
Overall height mm - -
{including exhaust pipe)
Flywheel horsepower KW{HP}rpm 228{306}/1,950 235{315}/2,100
{Net) {Net)
2 Maximum torque Nmi{kgm}/rpm 1,210{123}/1,400 1,280{131}/1,400
= {Net) {Net)
£
£
g High idling speed pm 2,100 - 2,200 2,400 - 2,500
Low idling speed rpm 750 - 850 725 - 775
Minimum fuel consumption ratio {g//’m,,,;'} 208 {155} 203 {151}
Dry weight kg 1,250 1,100
Taionti . BOSCH PE-P
Fuel injection pump BOSCH PE-P {PS3S) type (PS35) type
BOSCH RSV, centrifugal, BOSCH RFD, centrifugal,
Governor all speed type max. and min. speed type
Lubricating oil amount ) 38 *41 32
{refill capacity) {34) & (37) (29)
. 41 40
Coolant amount (engine only) I (22) 22)
Alternator 24V,35A 24V, 50 A
Starting motor 248V, 7.5 kW 24V, 75 kW

12V 150 Ah x 2

Turbocharger
Air compressor

Others

SCHWITZER S3A type

With aftercooler

SCHWITZER S3A type

ZEXEL, reciprocation,
single cylinder type

With aftercooler

*  When bypass filter is installed
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GENERAL

SPECIFICATIONS

SABD125-2
EG300BS-5
WA450-3 (USA} DCA-30088K
WAA470-3 BR500JG-1 FD430-2 (055533 ggi:‘:;mr) {MQ Generator)
6~ 125 x 150
11.04 {11,040}
1-5~-3-6~-2-4
1,534 1,761 1,506 1,742 1,743
880 1,015 972 810 859
1,630 1,238 1,255 1,390 1,390
194(260}/2,200 228{310}/1,950 221(296}/2,100 232{311}/1,500 {50Hz) |257{345)/1,800 (60 Hz)
{Net) {Net) {Net} 257{345}/1,800 {60Hz) {Net)
{Net)
1,049{107}/1,400 1,210{124}/1,400 1,180{120}/1,400 - -
{Net) {Net) {Net)
Max. 1,570 (50 Hz)

2,400 - 2,500 2,100 - 2,200 2,250 - 2,350 Max. 1.880 (60 Hz) Max. 1,890 (60 Hz)
700 - 800 750 ~ 850 800 - 850 700 -~ 800 700 - 800
198 {148} 208 {153} 207 {154} §g§ ﬂgﬂ %g Sg 220 {162} (60 Hz)

1,145 1,250 1,000 1,180 1,180
BOSCH PE-P (PS3S) type
BOSCH RSV, centrifugal, all speed type
47 38 *41 26 62 62
{40) (34) *(37) (24) {56) {56}
63 41
(22) (22) (22} (22) (22)
24V, 50 A 24V, 35 A 24V, 35A 24V, 35 A 24V, 35 A
24V, 7.5 KW 24V, 75 kW 24V, 75 kW 24V, 7.5 kW 24V, 7.5 kW
12V 150 Ah x 2 12 V 150 Ah x 2 12V 200 Ah x 2 12V 150 Ah x 2 12V 150 Ah x 2

SCHWITZER S3A type

With aftercooler

SCHWITZER S3A type

With aftercooler

SCHWITZER S3A type

ZEXEL, reciprocation,
single cylinder type

With aftercooler

SCHWITZER S3A type

With aftercooler

SCHWITZER S3A type

With aftercooler




GENERAL

SPECIFICATIONS

Engine model SAED125-2
Applicable machine J?g;ﬁ;jgg:)-z
Number of cylinder - Bore x Stroke mm 6 - 125 x 150
Total piston displacement ¢ {cc} 11.04 {11,040}
Firing order 1-5-3-6~2-4
Overall length mm 1,745
£ |overall width mm 972
é Overall'height . mm 1,390
5 |lexcluding exhaust pipe)
Overall height mm -

{including exhaust pipe)

185{248)/1,500 (50Hz)

Flywheel horsepower kKW({HP
yw pow tHPYTPM | 5 09(280}/1.800 (60Hz)
{Net)
g Maximum torque Nmikgm}/rpm -
&
E
O
e o2 N Max. 1,575 {50 Hz)
& |High idling speed rem Max. 1,890 (60 Hz)
Low idling speed rpm 700 - 800
KWeh 210 {157} {50 Hz)
Minimum fuel consumption ratio {gg//HF-h} 220 ({a’tsfgt;%o) Ha)
Dry weight kg 1,080
Fuel injection pump BOSCH PE-P (PS3S) type
Governor ZEXEL, electronic control type
Lubricating oil amount ¢ 65
{refill capacity) 61)
Coolant amount {engine only) £ 35
(22}
Alternator 24 V, 35 A (OPT)
Starting motor 24V, 7.5 kW
Battery 12V 150 Ah x 2
Turbocharger SCHWITZER S3A
type
Air compressor -
Others With aftercooler
01-4-2
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GENERAL

SPECIFICATIONS

SAABD125-2
PC400-6 - PC450-6
(USA) PC400AC-6
BR550JG-1
6-125 x 150
11.04 {11,040}
1-5-3-6-2-4
1,765 1,486
1,056 1,056
1,238 1,250

228 {306)/2,050
{Net)

1,210 {123.7}/1,500

228 {306)/2,050

1,210 {123.74/1,500

{net)
2,200 - 2,300 2,200 - 2,300
675 - 725 675 - 725
208 {153} 216 {161}
1,150 1,160
BOSCH PE-P (PS3S) type
BOSCH RSV, centrifugal, all speed type
38 *41 38
(34)  x{(37) (34)
(20) {22)

24V, 50 A
24V, 11 kW

12V 150 Ah x 2

SCHWITZER S3A type

With air cooled aftercooler

* When bypass filter is instailed



GENERAL

SPECIFICATIONS

Engine model SAABD125-2
Apolicabl hi Generator SAABD125-P400
pplicable machine (50 Hz only) (50 Hz)
Number of cylinder - Bore x Stroke mm 6-125 x 150
Total piston displacement £ {cc} 11.04 {11,040}
Firing order 1-5-3-6-2-4
Overall length mm 1,856 1,787
w
& |Overall width mm 982 1,022
‘B
g Overall height mm 1,286 1,390
& [lexcluding exhaust pipe)
Overall height mm - -
{including exhaust pipe)
T -
Flywheel horsepower KW{HPYrpm Rated ;Igswaeof;l)/r;ogxpower 298{400}/1,500 (prime power)
Maximum flywheel horsepower | 329{441}/1,500 (standby power)
328(440)/1,500
{Net)
2 Maximum torque Nmikgmi/rom - -
&
£
<] .
e s Max. 1,575 (at rated) Max. 1,575 {prime power)
& |High idling speed rpm Max. 1,600 (at max.) Max. 1,600 (standby power)
Low idling speed rpm 700 - 800 700 - 800
Minimum fuel consumption ratio | Z/KW 212 {159} 210 {157)
{g/HP-h}
Dry weight kg 1,178 1,175
Fuel injection pump BOSCH PE-P {PS38) type BOSCH PE-P {PS7S) type
BOSCH RSV centrifugal, BOSCH RSV centrifugal,
Governor all speed ype all speed ype
Lubricating oil amount
{refill capacity) ¢ 62 62
; 32 32
Coolant amount (engine only) 2 (19) (19)
Alternator 24V, 35 A 24V, 35 A
Starting motor 24V, 7.5 kW 24V, 7.5 kW

Battery

12V 150 Ah x 2

12V 150 Ah x 2

Turbocharger
Air compressor

Others

SCHWITZER S3A type

With aftercooler

SCHWITZER S3A type

With aftercooler

01-4-4
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GENERAL

SPECIFICATIONS

SAABD125-2
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GENERAL GENERAL ASSEMBLY DRAWING

GENERAL ASSEMBLY DRAWING

SA6D125-2 LEFT SIDE VIEW [For PC400-6 (CUSTOM), PC400LC-6 (CUSTOM),
PC450-6 (MIGHTY), PC450LC-6 (MIGHTY), BR500JG-1]
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GENERAL GENERAL ASSEMBLY DRAWING

SA6D125-2 RIGHT SIDE VIEW [For PC400-6 (CUSTOM), PC400LC-6 (CUSTOM),
PC450-6 (MIGHTY), PC450LC-6 (MIGHTY), BR500JG-1]
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GENERAL

GENERAL ASSEMBLY DRAWING

SA6D125-2 FRONT SIDE VIEW [For PC400-6 (CUSTOM), PC400LC-6 (CUSTOM),
PC450-6 (MIGHTY), PC450LC-6 (MIGHTY), BR500JG-1]
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GENERAL

GENERAL ASSEMBLY DRAWING

SA6D125-2 REAR SIDE VIEW [For PC400-6 (CUSTOM), PC400LC-6 (CUSTOM),
PC450-6 (MIGHTY), PC450LC-6 (MIGHTY), BR500JG-1]
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GENERAL GENERAL ASSEMBLY DRAWING

SA6D125-2 LEFT SIDE VIEW [For J6D125E-G1-2 (Generator)}
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a. Crankshaft center
b. Flywheel housing rear surface

01-9-1
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GENERAL GENERAL ASSEMBLY DRAWING

SA6D125-2 RIGHT SIDE VIEW [For J6D125E-G1-2 (Generator)]
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GENERAL ASSEMBLY DRAWING

GENERAL

SA6D125-2 FRONT SIDE VIEW [For J6D125E-G1-2 (Generator)]
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GENERAL

GENERAL ASSEMBLY DRAWING

SA6D125-2 REAR SIDE VIEW [For J6D125E-G1-2 (Generator)]
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GENERAL ‘ GENERAL ASSEMBLY DRAWING

SA6D125-2 TOP SIDE VIEW [For J6D125E-G1-2 (Generator)]
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GENERAL ASSEMBLY DRAWING

SA6D125-2 LEFT SIDE VIEW [For DCA300SSK (DENYO generator)]
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GENERAL GENERAL ASSEMBLY DRAWING

SA6D125-2 RIGHT SIDE VIEW [For DCA300SSK (DENYO generator)]
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GENERAL ASSEMBLY DRAWING

SA6D125-2 FRONT SIDE VIEW [For DCA300SSK (DENYO generator)]

{ Z “N\:“\
Preammanmesssws I T
Q i
010 -
-
=
S -
-3
€
: b
O
o i
\\. \ :E
\\“‘\\ !
X °
o) J (o) =
o o 2
i1 o €
©
b -4
; P
30mm 375mm b 35mm 0am
Bi0mm

a. Crankshaft center
b. Cylinder liner center

SJE01504



GENERAL

GENERAL ASSEMBLY DRAWING

SA6D125-2 REAR SIDE VIEW [For DCA300SSK (DENYO generator)]
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GENERAL GENERAL ASSEMBLY DRAWING

SA6D125-2 TOP SIDE VIEW [For DCA300SSK (DENYO generator)]
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GENERAL GENERAL ASSEMBLY DRAWING

SAA6D125-2 LEFT SIDE VIEW [PC400AC-6, PC400-6 « PC450-6 (USA), BR550JG-1]
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GENERAL

GENERAL ASSEMBLY DRAWING

SAA6D125-2 RIGHT SIDE VIEW [PC400AC-6, PC400-6 - PC450-6 (USA), BR550JG-1]
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GENERAL ASSEMBLY DRAWING

SAA6D125-2 FRONT SIDE VIEW [PC400AC-6, PC400-6 - PC450-6 (USA), BR550JG-1]
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b. Cylinder liner center
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GENERAL

GENERAL ASSEMBLY DRAWING

SAA6D125-2 REAR SIDE VIEW [PC400AC-6, PC400-6 - PC450-6 (USA), BR550JG-1]
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GENERAL GENERAL ASSEMBLY DRAWING

SAA6D125-2 TOP SIDE VIEW [PC400AC-6, PC400-6 - PC450-6 (USA), BR550JG-1]
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GENERAL ENGINE PERFORMANCE CURVE

ENGINE PERFORMANCE CURVE

6D125-2 (D58E-1, D58P-1)
Flywheel horsepower:  95.6 kW {130 HP}/1,900 rpm (Net)

Maximum torque: 635 Nm {64.8 kgm}/1,300 rpm (Net)
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GENERAL ENGINE PERFORMANCE CURVE

6D125-2 (D65E-12, D70LE-12)
Flywheel horsepower: 131 kW {175 HP}/1,950 rpm (Net)

Maximum torque: 799 Nm {81.5 kgm}/1,100 rp (Net}
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GENERAL ENGINE PERFORMANCE CURVE

S6D125-2 (D60P-12, D65P, PX-12, D65EX-12)
Flywheel horsepower: 140 kW {188 HP}/1,950 rpm {Net)

Maximum torque: 981 Nm {100 kgm}/1,200 rpm (Net)
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GENERAL ENGINE PERFORMANCE CURVE

S6D125-2 (D75S-5)
Flywheel horsepower: 152 kW {203 HP}/2,000 rpm (Net)

Maximum torgue: 921 Nm {94.0 kgm}/1,500 rpm (Net)
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GENERAL ENGINE PERFORMANCE CURVE

S$6D125-2 (D85A-21, 218, 21B, 21D, D85E, P, C-21)
Flywheel horsepower: 168 kW {225 HP}/2,000 rpm (Net)

Maximum torque: 1,020 Nm {104 kgm}/1,400 rpm (Net)
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GENERAL ENGINE PERFORMANCE CURVE

S6D125-2 (D85E-SS-2, D85E-SS-2A)
Flywheel horsepower: 140 kW {188 HP}/1,950 rpm (Net)
Maximum torgue: 981 Nm {100 kgm}/1,200 rpm (Net)

- 1,200
120
100 - 1,000
quue
I~ 1800 w
oy 80 p- |
o
\ _ :
\ 50 600 -
\ 40 400
\\ 20 F200
a. = ) 0 -0
= X a
3004 100
2004
250+ 250
b
E
]
o
g 2004 150+ 200 go."gf
p “0(33/
= m“&/ \
® /
2 150 150
IS 100+ 4
. /
100 100
50
504 59
0 0- 0 it

00 800 1.000 1200 1.400 1.600 1.800 2000 2.200 2.400

Engine soeed {rom)
SJEQ1T52

01-11-4



GENERAL ENGINE PERFORMANCE CURVE

S6D125-2 (D87E, P-2)
Flywheel horsepower: 174 kW (233 HP}/2,100 rpm {Net)

Maximum torque: 999 Nm {102 kgm}/1,400 rpm (Net)
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GENERAL

ENGINE PERFORMANCE CURVE

$6D125-2 (LW250-5)

Flywheel horsepower:
Maximum torque:

horsepower
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GENERAL ENGINE PERFORMANCE CURVE

$6D125-2 (CS210-1)
Flywheel horsepower: 152 kW {203 HP}/2,000 rpm {Net)

Maximum torque: 926 Nm {94.5 kgm}/1,300 rpm {Net)
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GENERAL

ENGINE PERFORMANCE CURVE

S6D125-2 (FD250-2)

Flywhee!l horsepower:
Maximum torque:
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GENERAL ENGINE PERFORMANCE CURVE

$6D125-2 (FD400-2)

Flywheel horsepower: 199 kW {266 HP}/2,000 rpm {Net)
Maximum torque: 1,140 Nm {116 kgm}/1,400 rpm (Net)
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GENERAL ENGINE PERFORMANCE CURVE

S6D125-2 (For MQ generator DCA-220SSK)
Flywheel horsepower: 204 kW {273 HP}/1,800 rpm (Net, 60 Hz)
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GENERAL

ENGINE PERFORMANCE CURVE

SA6D125-2 [PC400-6 (EXCEL), PC400LC-6 (EXCEL), PC450-6 (MIGHTY),
PC450LC-6 (MIGHTY), BR500JG-1]

Flywheel horsepower:
Maximum torque:

horsepower
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GENERAL

ENGINE PERFORMANCE CURVE

SA6D125-2 (HD255-5)

Flywheel horsepower: 235 kW {315 HP}/2,100 rpm {(Net)

Maximum torque:

1,280 Nm {131 kgm}/1,400 rpm
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GENERAL

ENGINE PERFORMANCE CURVE

SA6D125-2 [WA470-3, WA450-3 (USA)]
Flywheel horsepower: 194 kW {260 HP}/2,200 rpm

Maximum torque:

horsepower

Filywheel
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50+
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1,049 Nm {107 kgm}/1,400 rpm
Minimum fuel consumption ratio: 198 g-kWh {148 g/HPh}
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GENERAL

ENGINE PERFORMANCE CURVE

SA6D125-2 (FD430-2)
Flywheel horsepower: 221kW {296 HP}/2,100 rpm (Net)

Maximum torque:
{Net)
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GENERAL

ENGINE PERFORMANCE CURVE

SA6D125-2 (For MQ generator DCA-300SSK)
Flywheel horsepower: 257 kW {345 HP}/1,800 rpm (Net, 60 Hz)
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GENERAL

ENGINE PERFORMANCE CURVE

SAA6D125-2[PC400AC-6] [PC400-6 - PC450-6 (USA), BR550JG-1]

Flywheel horsepower:
Maximum torque:

horsepower
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GENERAL

WEIGHT TABLE

WEIGHT TABLE

This weight table is guided for use when transporting or handling components.

Unit: kg
No. Item Components 60D125-2 S6D125-2 SA6D125-2 | SAABD125-2
1 | Turbocharger SCHWITZER S3A - 16.0 16.0 16.0
| GARRET TO4E - 9.0
! | ey | e vaveng | 180x6 | 160xs | 160x6 | 1e0xs
el et A P 264 264 264
4 | Front cover 21.3 21.3 21.3 21.3
5 | Engine oil pan 21.4 (x1) 21.4 (% 3) 17.9 (% 5) 17.9 (x6)
15.0 {%x2) 20.0 {(*4) 20.0 (HD255-5) 25.0 (x7)
20.0 (D758-5)
18.0 (LW250-5)
6 | Flywheel Flywheel, ring gear 55.4 (% 1) 55.4 {*3) 49.0 (x5) 55.4 (% 6)
assembly 48.0 (%2) 59.4 (x4) |33.0 (HD255-5) 123 (*7)
65.0 (D75S-5)
28.0 {LW250-5)
7 F:lywheel housing 54.0 (x1) 54.0 (% 3) 54.0 (% 5) 51.3 .(*6)
28.0 {(x2) 54.0 (% 4) 47.0 (HD255-5); 58.0 {(*x7)
75.0 (D75S-5)
38.0 (LW250-5)
8 g;:g::;sg;ﬁ gggr;kshaft, crankshaft 104 104 104 104
9 2:;2::‘.;3 ggg:??:,fg;ap'};igaf‘ 16.0 16.0 16.0 16.0
10 | Piston, connect- | Piston, piston ring, piston 68x6 6.8 x 6 (Al) 76x8 76x6
ing rod assembly| pin, connecting rod 7.6 x 6 {FCD)
11| Oil pump 5.0 5.0 5.0 5.0
12 | Fuel injection DENSO | NB (EP9) 20.0 20.0 - -
pame ZEXEL PE-P (PS3S) 27.0 27.0 27.0
PE-P {PS3000) - 27.0 - -
13 | Water pump 9.5 9.5 9.5 8.5
14| SR : - z0_ | Bou
*71 .. D65E-12, D70LE-12
*2 e DS3A, P-17, DS8E, P-1
*3....... D6SEX, P, PX-12, D60P-12, D85E-SS-2, DSSE-SS-2A
x4 ... D85A-21, 218, D85A-21B, D85A-21D, D8SE-21, D85P-21, D8SC-21
*5 ... PC400-6 (CUSTOM), PC400LC-6 (CUSTOM), PC450-6 (MIGHTY), PC450LC-6 (MIGHTY), BR500JG-1
*6....... PC400AC-6, PC400-6 « PC450-6 (USA), BR550JG-1
*7 i Generator
01-14
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11 STRUCTURE AND FUNCTION

615002

GENERAL STRUCTURE .......ccccciniiiiicininns 11- 2
INTAKE AND EXHAUST SYSTEM
Intake and exhaust system ....ccocceecenenn. 11- 4
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STRUCTURE AND FUNCTION

GENERAL STRUCTURE

GENERAL STRUCTURE

1 2 3 4 5 6 7 8 g
\ [ om /
o
re 1z
13
L — 14
'::% \ '_,./15
; & d i \ A / £ _ :“:if?
K g SI'K}ug I { g;‘ ‘.“} ( H - & c’
P
25 24 23 22 20 19 18 17 16
SEEQDO41
1. Cylinder block 10. Fuel injection nozzle 19. Main bearing cap
2. Cylinder liner 11. Cylinder head cover 20. Oil strainer
3. Piston 12. Camshaft 21. Crankshaft gear
4. Connecting rod 13. Ring gear 22. Front cover
5. Piston pin 14, Flywheel 23. Front seal
6. Intake valve 15. Rear seal 24, Crankshaft pulley
7. Crosshead ’ 16. Flywheel housing 25. Vibration damper
8. Exhaust valve 17. Oil pan
9. Rocker arm shaft 18. Crankshaft
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STRUCTURE AND FUNCTION

GENERAL STRUCTURE

26.
27.
28.
29.
30.
31.
32.

n

kY,

Cylinder head
Thermostat

Rocker arm

Push rod

Cam follower
Connecting rod cap
Oil pump

NN
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<
AN

B
©

DA

HPTISY
%,,:/g,; :

28

29

3

3

SWED1743

Engine: 6D125-2

Type:

S6D125-2 {with turbocharger)
SA6D125-2 (with turbocharger
and after-cooler)
SAABD125-2 (with turbocharger and
air cooled after-cooler)
in-line, 6-cylinders, water-cooled, direct
fuel injection, 4-cycle diesel engine



STRUCTURE AND FUNCTION INTAKE AND EXHAUST SYSTEM

INTAKE AND EXHAUST SYSTEM

6D125-2 (D60E-12, D65E-12)

SKEQ0187

Air cleaner dust pan A. Intake inlet port
Air cleaner body

Dust indicator

Intake manifold

Electrical intake air heater
Vacuator valve

DR EWON -

11-4
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STRUCTURE AND FUNCTION INTAKE AND EXHAUST SYSTEM

.

{
I
fo

>>> —

SKEOC188

7. Muffier B. Exhaust outlet port
8. Exhaust manifoid (front)
9. Exhaust manifold (center)

10. Exhaust manifold (rear)
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STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

SA6D125-2 (D60P-12, D65EX-12, D65PX-12, D65P12, D85E-SS-2, D85E-SS-2A)

- ©

->

1. Air cleaner dust pan
2. Air cleaner body

3. Intake manifold

4, Vacuator valve

5. Muffler

11-6

SKEDO189
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STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

o —

6. Turbocharger

7. Exhaust manifold (front)
8. Exhaust manifold (center)
9. Exhaust manifold (rear)

— . - -

A

B
$ t
A - (Y

SKEOO120

A. intake inlet port
B. Exhaust outlet port
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STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

10. Dust indicator

11. Crossover {blower outlet port-intake manifold)
12. Intake connector (air cleaner-blower inlet port)
13. Electrical intake air heater

11-8
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STRUCTURE AND FUNCTION INTAKE AND EXHAUST SYSTEM

S$6D125-2 (D85A, P, E-21, D87E, P-2)

flo==oTle= RO D=0
Ay

1. Air cleaner dust pan SKE001S2

2. Air cleaner body

3. Electrical intake air heater
4. Intake manifold

5. Dust indicator

6. Vacuator valve

11-10
6
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STRUCTURE AND FUNCTION INTAKE AND EXHAUST SYSTEM

->

B
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Q © © ORUOO
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r (6 0 &) od 4/
| =
i |

10 9 8
SKE00183
7. Turbocharger A. Intake inlet port
8. Exhaust manifold {front) B. Exhaust outlet port

9. Exhaust manifold (center)
10. Exhaust manifold (rear)

11-11]



STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

11. Crossover (blower outlet port-intake manifold)
12. Muffler

13. Dust indicator hose

11-12

SKE00194

615002



STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

SA6D125-2 (PC400-6)

1. Aftercooler cover
2. Aftercooler (intake manifold)

11-14

SDEQOD43

615002



615002

STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

3. Turbocharger

4. Exhaust manifold (rear)
5. Exhaust manifold (center)
6. Exhaust manifold (front)
7. Evacuator valve

o}
P
£
U
-
5
O
O
A. Air intake

B. Gas exhaust

SDENOO4S
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STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

8. Crossover (blower outlet port ~ aftercooler)
9. Electrical intake air heater
10. Muffler

11-16
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STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

1

12

11. Air cleaner cover
12. Air cleaner body
A. Air intake

B. Gas exhaust

->

—

= ©

SDEO004S
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STRUCTURE AND FUNCTION INTAKE AND EXHAUST SYSTEM

SAAED125-2 [PC400AC-6, PC400-6 - PC450-6 (USA), BR550JG-1]

SXEQI514

1. Air connector C. To intake manifold
2. Electrical intake air heater

3. Intake manifold

11-17-1



STRUCTURE AND FUNCTION INTAKE AND EXHAUST SYSTEM

Y

o o 1

SXE01515
4. Turbocharger A. Air intake
§. Exhaust manifold {front) B. Gas exhaust
6. Exhaust manifold {center)
7. Exhaust manifold (rear)
11-17-2



STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

8. Muffler

11-17-3
®

SXE01516
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STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

9. Evacuator vaive
10. Air cleaner cover
11. Air cleaner body

A. Air intake
B. Gas exhaust

SXE01S17

11-17-4



STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

AIR CLEANER

Cu

AD

11-

rrent type (FHG)

O::
-~ A 2,

FTG type

2
6137F003-10
1. Inlet 4. Primary element 7. Dust pan
2. Outlet 5. Safety element 8. Diffusion vane (sleeve)
3. Guide vane 6. Vacuator 9. Body
VANTAGES STRUCTURE

The diameter of the element is the same but
the outside diameter of the body is smaller.
The inlet is placed in the direction of con-
nection, so ample centrifugal force can be
obtained from a simple spiral guide vane,
without using a diffusion vane.

There is no dust pan of diffusion vane, so
the structure is simple.

18

Air containing dust is sucked in from inlet
{1) at a tangent, and the dust is separated
by the centrifugal force of guide vane (3).
More than 99.9% of the remaining dust is
removed by primary element (4}, and the
cleaned air then passes through safety ele-
ment (5) and outlet (2), and is sucked into
the engine.

The dust and moisture that is separated by
the guide vane (3) rotates around the inside
wall of body (9), and goes inside vacuator
{6), where is discharged automatically to the
outside.
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STRUCTURE AND FUNCTION INTAKE AND EXHAUST SYSTEM

TURBOCHARGER
SCHWITZER S3A

1 6 7 8 9 10 1
A ]
5
E B 4=
) $
\ % -
3 » /16
A}' | =D
$
F
A TVUN -

4 19 18 12 13 14 15
1. Blower housing 15. Piston ring Turbocharger speetﬂcatlons
2. Blower impeller 16. Turbine impeller Type : Schwitzer S3A
3. Locknut 17. Oil deflector Overall length : 2743 mm
4. Flinger 18. O-ring Overall width : 277.8 mm
5. Piston ring 19. Snap ring Overall height 1 2253 mm
6. Insert Weight : 16 kg
7. Thrust ring A. Air intake Direction of rotation: Clockwise (as seen
8. Thrust bearing B. Air output from blower)
9. Spacer C. Exhaust (inlet port)
10. Center housing D. Exhaust (outlet port)
11. Journal bearing E. Oil {inlet port)
12. Clip F. Oil (outlet port)

13. Turbine housing
14. Back plate

11-20
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STRUCTURE AND FUNCTION INTAKE AND EXHAUST SYSTEM

615002

SKEQ0195

Turbocharger exhaust port: Seal ring type D. Exhaust outlet port

11-2]



STRUCTURE AND FUNCTION

INTAKE AND EXHAUST SYSTEM

GAR

10
1
12
13
14
15

OONDU S WN

RET TO4E
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”’47//////
.

7

7

A mp

Biower impeller

Seal ring (piston ring)
Thrust collar

Seal ring

Center housing

Snap ring (retaining)
Journal bearing

Heat shroud

. Seal ring (piston ring)

. Shaft and turbine impelier
. Turbine housing

. Bolt

. Thrust bearing

. Back plate

. Blower housing

11-22
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Intake inlet port

Air supply outiet port
Exhaust inlet port
Exhaust outlet port
Oil inlet port

Oil outlet port

= D

SKE00196

Turbocharger
Type:

Overall length:

Overall width:

Overall height:

Weight:

Garret TOAE
229 mm
222 mm
185 mm

9 kg

Direction of rotation: Right (as seen

from blower)
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STRUCTURE AND FUNCTION INTAKE AND EXHAUST SYSTEM

AFTERCOOLER
Water-cooled type * The specifications may be different from
SA6D125-2 the following figure, depending on the

type of machine.

SXEO1518

Intake air inlet

Intake air outlet

Water inlet (from cylinder head)
Water outlet {to thermostat)

1. Aftercooler core
2. Aftercooler cover
3. Intake manifold

onwp

11-22-1



STRUCTURE AND FUNCTION INTAKE AND EXHAUST SYSTEM

Air-cooled type
SAA6D125-2 [PC400AC-6, PC400-6 « PC450-6 (USA), BR550JG-1]

* The specifications are subject to change
according to modification, etc.

C_
1= = ]© (_Z

|t A
SXE01519
1. Tank a. Intake air port
2. Side support (Turbocharger «» intake manifold)
3. Tube
4, Fin
11-22-2
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STRUCTURE AND FUNCTION

ENGINE BODY

ENGINE BODY

CYL'NDER HEAD * The locations are different for the vertical and horizontal engines.
(The diagram shows the vertical engine.)

1
> © oY o ) S JO
N D% ) 069« (N
B 16°8 8 @@ A TOOE
: '% ® Jo i') O Qﬁ(‘}fm\ \Z
X YO\ Cemg)| [ TN
! 5% 2 ° %5 ‘) l.“:@
4
5 6
9 [ | | |

il

Y‘ODO' (] o

0/ 1

=00 o e |

. Cooling water air tube
. Cylinder head bolt

. Nozzle holder

. Fuel spill tube

Valve guide

. Cylinder head

. Cylinder head cover

. Valve seat insert

. Rocker arm housing

CONOO S WN =

11-24
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STRUCTURE AND FUNCTION ENGINE BODY

CYLINDER HEAD
« Direct fuel injection
+ 4 valve
» Injection nozzle assembled in cylinder head
« Divided type
(1 cylinder head for 1 cylinder)

VALVE SEAT
J‘ » Presgs-fitted insert for intake and exhaust

| CYLINDER HEAD COVER
s Floating type seal

SDENOOS
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STRUCTURE AND FUNCTION ENGINE BODY
CYLINDER BLOCK
| /
3
4
!
5
F U
E = =t
M= M ] \ I
pd;_—g - 2 J p q P4
== -
6 7 8 1 H
S150F108
1. Cylinder block 7. Front cover
2. Cylinder liner 8. Main bearing cap bolt
3. Crevice seal 9. Main bearing cap
4. Liner seal (Ethylene propylene rubber) 10. Main bearing
5. Liner seal (Silicon rubber) 11. Thrust bearing
6. Front seal 12. Piston cooling nozzle
(S6D125-2, SA6D125-2, SAA6D125-2)
11-26
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STRUCTURE AND FUNCTION

ENGINE BODY

T S

T T BT, % B T

CYLINDER BLOCK
» Crankshaft: 7 bearings
» Camshaft: 7 bearings

FRONT SEAL
+ Single lip with dust seal

PISTON COOLING
* With piston cooling nozzle
(S6D125-2, SA6D125-2, SAAED125-2)

(%)
A
L\

SDEQO0SQ

CYLINDER LINER

* Wet type

* Treatment: Plateau honing finish
Gas soft nitriding
{S6D125-2, SA6D125-2,

SAABD125-2)

LINER SEAL

* Top: Clevis seal

» Middie: O-ring (Ethylene propyiense rub-
ber)

« Bottom: O-ring (Silicon rubber)

11-27
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STRUCTURE AND FUNCTION

ENGINE BODY

MAIN CIRCULATION PART

==

e,

! ty
SEHY i
g i
W :“:
7 ﬁ ) ! [
HEH i
PR 5'\ PR
(14
1t
®©
g
R A
8 9 10 1

1-A.Piston (FCD piston)

SR

T R i
ol A

]

(S6D125-2, SA6D125-2, SAABD125-2)
1-B.Piston {Alminum alloy piston)

(6D125-2, S6D125-2)

2. Connecting rod bushing
3. Piston pin

4. Top ring

5. Second ring

6. Qil ring

11-28

'4{51'.'

===

VLl Ll |

™

e o lid iy
LAl |
—_—

SDEN00S1

7. Connecting rod
8. Crankshaft
9. Crankshaft gear
10. Connecting rod cap
11. Connecting rod bearing
12. Connecting rod cap bolt
a. Re-entrant combustion chamber

615002
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STRUCTURE AND FUNCTION ENGINE BODY
PISTON RING
Top ring Second ring Oil ring
/4
(o)
e
SEE00631 SWEO! 158 SEE00533
Both faces key- Keystone inner cut | Hard chrome
stone Tapered face plating with coil
Barrel face Hard chrome sxpander
Hard chrome plating
plating

CRANKSHAFT
6D125-2

$6D125-2, SA6D125-2
SAABD125-2

PISTON
Material
6D125-2, S6D125-2

S$6D125-2, SA6D125-2
SAA6D125-2

I
.
.

}:

-
.

}Z

: Stamp forging

Induction hardening on
journal portion
induction hardening on
journal portion and
fillet portion

Aluminum alloy
{Re-entrant combustion
chamber)

FCD piston

{Thin ductile cast iron
structure, re-entrant
combustion chamber)

CONNECTING ROD LUBE OIL HOLE
Not provided : 6D125-2 {blocked by
bearing, do not use)
Provided : {860125-2, SA6D125-2
SAABD125-2

PISTON COOLING FROM CONNECTING ROD TP

Not provided : 60125-2, $6D125-2
(Models using
aluminum alloy piston)

Provided :{860125-2, SA6D125-2

SAABD125-2
{models using FCD
piston)

11-29



STRUCTURE AND FUNCTION

ENGINE BODY

TIMING GEAR

. Cylinder block

. Water pump drive gear
. Main idler gear

. Main idler gear

. Qil pump drive gear

. ldler gear for oil pump

DT e WN

11-30

{No.
{No.
{No.
{No.
{No.

of teeth: 22)
of teeth: 57)
of teeth: 38)
of teath: 21)
of teeth: 25)

GISOF112A

7. Injection pump drive gear (No. of teeth: 44)

8. Timing gear cover

9. Camshaft gear {No. of teeth: 44)
10. Crankshaft gear (No. of teeth: 33)
11. Crankshaft
A, B, C: Match marks for timing gears

615002



STRUCTURE AND FUNCTION

ENGINE BODY

615002

11 (o 2 #]

6IS50F112A
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STRUCTURE AND FUNCTION

ENGINE BODY

VALVE SYSTEM

. Rocker arm shaft

. Cam roller

. Cam rolier pin

. Air compressor drive gear
(No. of teeth: 14)

. Camshaft

. Camshaft gear
{No. of teeth: 44)

7. Adjustment screw

PN -

n o

11-32

10.
11.
12.
13.

. Locknut
. Crosshead

Upper valve spring seat
Intake valve

Valve spring

Lower valve spring seat
{intake and exhaust)

14.
15.
16.
17.
18.
19.
20.
21,

Adjustment screw
Locknut

Rocker arm

Push rod

Cam follower
Valve cotter
Exhaust valve
Valve seal (Intake
and exhaust)

615002



STRUCTURE AND FUNCTION

ENGINE BODY

—
7
8 14
AOS h
9 e th 1 5
10 } ?
11 =
! NN
12 ! é\ h
13 YIS
o
- =y
T
,? [
o o
L\f'\fgx
il
r
':1 :
/7"7‘
S .; ; } L t.
8 No.1 cylinder intake side
©
CAMSHAFT
- Stamp forging
- « Journal portion, cam portion:
Induction hardening
List of part (related to valve) 1o be set in place
Engine SA6D125-2
Crosshead 6150-42-5610 6150-42-5610
Valve 6150-42-4110 6150-42-4210
Valve spring 6150-41-4550 150-41-45
{Color code) {White) {White)
pring seat
(Lower) 6150-41-4430 6150-41-4430
Valve guide 6150-11-1370 6150-11-1370
Stem seal 6150-41-4570 6150-41-4570
—_——

/il
No.1 cylinder exhaust side

SDE000S3

VALVE TIMING

Top dead center
i,

X ;g

Bottom dead center
G150F 118
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STRUCTURE AND FUNCTION

ENGINE BODY

FLYWHEEL AND FLYWHEEL HOUSING

WITHOUT PTO

I
%
3
AN
|
I
R
i lF \4
5

1. Flywheel housing
2. Ring gear

3. Flywheel

4. Bearing

5. Rear seal

11-34

SKED0197

Machine
model

No. of teeth
on ring gear

No. of internal
teeth on flywheel

Remarks

D60E-12
D65E-12
D65EX-12
D65P, PX-12
D70LE-12
DBSESS-2
DB5ESS-2A

148

615002
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STRUCTURE AND FUNCTION ENGINE BODY

WITHOUT PTO type

— e

L2 O

"\n%,mm__ .

of -

SI50F 119
1. Flywheel housing No. of teeth
g- glmghgeeealr Applicable ] Flywheel
. Fiyw machine Ring gear inner gear
PC400-6
PC450-6
BR500JG-1 148 B
BR550JG-1
D75S-5 137 131
WA470-3 137 -
11-35



STRUCTURE AND FUNCTION ENGINE BODY

WITH PTO

’«—m

SKE00198

11-36
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STRUCTURE AND FUNCTION

ENGINE BODY
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SKE00199

CONDNBWN =

. Bearing case
. PTO drive gear (No. of teeth: 47)

Key

. Ball bearing

. PTO drive shaft
. PTO cover

. ldler gear

. Roller bearing

idier shaft

. Fiywheel

. Ring gear

. Flywheel housing

. Crankshaft gear (No. of teeth on PTO drive

gear: 39)

. Spacer

. Rear seal

. Pump drive gear (No. of teeth: 46)
. Bearing case

. Cover

. Ball bearing

. Bearing shaft

. Spacer

Pump pickup port
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STRUCTURE AND FUNCTION LUBRICATION SYSTEM

LUBRICATION SYSTEM
LUBRICATION SYSTEM CHART

7. Regulator valve

11-38

valve

. Fuel injection pump

6D125-2
6 I50F 165
1. Oil strainer 8. Safety valve 15. Turbocharger (option specification only)
2. Oil pump 9. Crankshaft 16. Timing gear
3. Oil cooler 10. Camshaft 17. Adapter
4. Oil filter 11. Piston
5. Main relief valve 12. Rocker arm W: Cooling water
6. Thermo valve 13. Intake, exhaust

615002
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STRUCTURE AND FUNCTION

LUBRICATION SYSTEM

S$6D125-2, SA6D125-2

SAA6D125-2 19 .5
e =)
20
!
I {
&
! b
18  §12
.
"
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: ’; 3
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v E W —
E 2 s 10
e 52
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: W
|7 2
- 17
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=1 | c

1. Qil strainer

2. Oil pump

3. Main relief valve
4. Oil cooler

8. Thermostat

6. Strainer

7. Oil filter

TOEEY
LYY
——

8. Safety vaive

9. Regulator valve

10. Adapter

11. Bypass filter

12. Piston cooling nozzle
13. Piston

14. Crankshaft

b %N

A

15,
16.
17.
18.
19,
20.
: Cooling water

17 16

14

AR LURLALLLRALLALL BB R R BRY Y

VAN AT A

SEEQ0054

Camshaft

Rocker arm

intake and exhaust valve
Fuel injection pump
Turbocharger

Timing gear

11-39
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STRUCTURE AND FUNCTION

LUBRICATION SYSTEM

OIL PUMP

6D125-2

12

OO UI &WN -

[
N - O

1 10 )

. Pump drive gear (No. of teeth: 21)
. Bushing

. Pump cover

. Drive gear

. Pump body

. Drive shaft

. Main relief valve
. Valve spring

. Retainer

. Driven shaft

. Bushing

. Driven gear

11-40

OIL PUMP
* Type:
* Pump speed:

MAIN RELIEF VALVE
« Set pressure:

6150F 1214

Gear pump
Engine speed x 1.571

0.7"%) MPa

(73 kglem?)
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STRUCTURE AND FUNCTION

LUBRICATION SYSTEM

$6D125-2, SA6D125-2, SAA6D125-2

1 ii 3 4 3 B
——
!
A =

12 n 10

. Pump drive gear (No. of teeth: 21)
. Bushing

. Pump cover

. Drive gear

. Pump body

. Drive shaft

. Main relief valve
. Valve spring

. Retainer

. Driven shaft

. Bushing

. Driven gear

OO-NNOUeaWwN =

b h —d
N - O

61S0F(22A

Oll. PUMP
» Type: Gear pump
» Pump speed: Engine speed x 1.571

MAIN RELIEF VALVE . o1 o
« Set pressure: 0.7 4 MPa (7 ,kg/cm?)

11-41
®



STRUCTURE AND FUNCTION

LUBRICATION SYSTEM

REGULATOR VALVE

For oil filter remote mount

A =ty

.
A ]
B C 2 D
Ll ]
/
L w— ey
£=a
e A
o L=d O
O : \)
O Cy, O \\‘~ /[ O
F £
A-A SEE0008S
1. Adapter B. From oil filter REGULATOR VALVE

2. Regulator valve

11-42

C. To engine each part
D. To oil fiiter

E. From oil pump

F. To oil pan

« Set pressure: 0.36 + 0.15 MPa
(3.75 = 0.15 kg/cm?)
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STRUCTURE AND FUNCTION

LUBRICATION SYSTEM

OIL FILTER

Remote mounting type

6150F124

1. Bracket
2. Safety valve
3. Cartridge

A. Oil inlet
B. Oil outlet

Direct mounting type

Oil. FILTER
« Filtration area: 0.84 m?

SAFETY VALVE
« Set pressure: 0.2 + 0.02 MPa
{2.0 = 0.2 kg/cm?)

6i50F 124
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STRUCTURE AND FUNCTION LUBRICATION SYSTEM

BYPASS FILTER

$6D125-2, SA6D125-2, SAA6D125-2

1. Bracket
2, Cartridge

A. Qil inlet
B. Qil outlet

11-44

NSARAY

S

il
v

SEE00056

OIL FILTER
« Filtration area: 1.3 m?
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STRUCTURE AND FUNCTION

LUBRICATION SYSTEM

OIL COOLER

N W -

G o0 oo

. Thermostat housing
. Thermostat

. Cooler cover

. Cooler element

. Strainer

. Water drain port

. Oil inlet

. To engine each part
. Water inlet

SEE00057

THERMOSTAT FUNCTION

» Valve cracking temperature: 85 = 1.5°C
+ Full opening temperature: 100°C

« Full opening lift: Min. 8 mm
OIL COOLER

» Effective area 6D125-2: 0.218 m?
S6D125-2: 0.504 m?
SA6D125-2: 0.575 m?
SAABD125-2; 0.575 m?
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FUEL SYSTEM

STRUCTURE AND FUNCTION

FUEL SYSTEM

FUEL SYSTEM CHART
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STRUCTURE AND FUNCTION FUEL SYSTEM

FUEL INJECTION PUMP

6D125-2 (D60E-12, D65E-12, D70LE-12)
$6D125-2 (D60P-12, D65EX-12, D65P, PX-12, D85SE-SS-2, D85E-SS-2A)

16
SKE00200
1. Fuel injection pipe No. 1 10. Overflow valve
2. Fuel injection pipe No. 2 11. Fuel injection pump
3. Fuel injection pipe No. 3 12. Oil tube (OUT)
4, Fuel injection pipe No. 4 13. Gauze filter
5. Fuel injection pipe No. § 14. Priming pump
6. Fuel injection pipe No. 6 15. Feed pump
7. Fuel injection pump drive gear 16. Coupling
(No. of teeth: 44) 17. Drive case
8. Rotation pick-up 18. Drive shaft
9. Oil tube {IN)
11-48
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STRUCTURE AND FUNCTION

FUEL SYSTEM

o Qo Ue

. Fuel inlet port

. To fuel filter

. From fuel filter

. To fuel injection nozzle
. To oil pan (oil)

SKE00201

Fuel injection pump
Type:
Lubrication method:

Governor
Type:

Nippondenso NB
Forced lubrication
using engine oil

Nippondenso RSV
Centrifugal type ail-
speed governor
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STRUCTURE AND FUNCTION

FUEL SYSTEM

S6D125-2 (D85A, P, E-21, D87E, P-2)
{with boost compensator device)

Fuel injection pipe No.
Fuel injection pipe No.
Fuel injection pipe No.
Fuel injection pipe No.
Fuel injection pipe No.
Fuel injection pipe No.
Air pipe (boost compensator)
Overflow valve

Fuel injection pimp

CoNOG s WN S
OO EWN =

11-50
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10.
1.
12.
13.
14.
15,
16.
17.

18.

SWEQ1744

Oil tube (OUT)

Gauze filter

Priming pump

Feed pump

Coupling

Drive case

Drive shaft

Fuel injection pump drive gear
{No. of teeth: 44)

Oil tube {iN)

1615002
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STRUCTURE AND FUNCTION

FUEL SYSTEM

. Fuel inlet port

. To fuel filter

. From fuel filter

. To fuel nozzle

. Oil pan ,

f. To fuel injection pump (boost pressure)

o Qa0 0o

SKE00203

Fuel injection pump
Type:

Lubrication method:

Governor
Type:

Bosch PE-P type
{PS3S)

Forced lubrication
using engine oil

Bosch RSV type
Centrifugal type all-
speed governor
{with boost compen-
sator)
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STRUCTURE AND FUNCTION

FUEL SYSTEM

SA6D125-2 WITH MECHANICAL GOVERNOR [PC400-6, PC450-6, WA470-3]
SAA6D125-2 WITH MECHANICAL GOVERNOR [PC400AC-6, PC400-6 - PC450-6 (USA),

BR550JG-1]
1 2 3 4
i
b
T L e P
S i O g o

gl T T " /A g

. Fuel injection pipe (No. 1)

. Fuel injection pipe (No. 2)

. Fuel injection pipe (No. 3)

. Fuel injection pipe (No. 4)

. Fuel injection pipe (No. 5)

. Fuel injection pipe (No. 6)

. Air pipe (Boost compensator)

. Oil tube (outlet) (Boost compensator)
. Gauze filter

OO~ WN =

11-52
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10.
11.
12.
13.
14,
15.
16.

17.
18.

SUE00059

Fuel injection pump

Priming pump

Feed pump

Coupling

Drive case

Drive shaft

Fuel injection pump drive gear
(No. of teeth: 44)

Qil tube (inlet)

Qverflow valve

615002



615002

STRUCTURE AND FUNCTION FUEL SYSTEM
a. Fuel inlet FUEL INJECTION PUMP
b. To fuel filter » Maker:
¢. From fuel filter + Type: Bosch PE-NB
d. To fuel injection nozzle » Lubrication method: Forced lubrication with
e. To oil pan (oil) engine oil.
f. To fuel injection pump (boost pressure)
GOVERNOR
» Type: RSV Centrifugal, all-speed
type.
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STRUCTURE AND FUNCTION FUEL SYSTEM

FUEL 2-STAGE SET CONTROL MOTOR MOUNT

6D125-2 (D60P-12)

g
| I |

SKE00204

1. Control motor

11-54
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STRUCTURE AND FUNCTION

FUEL SYSTEM

ENGINE STOP MOTOR

2-STAGE SET CONTROL MOTOR (D60P-12)

Shape of cable tip

{not held by screw) )

/

|

. Motor assembly
. Cover

. Cable assembly

. Cable clamp

. Coil spring

. Cable

. Screw

. Breather

. Bracket assembly
. Cover assembly

OO~ &N

—

A = )

P38

Stroke'

Shape ofcabletip
{held by screw)
{?\, R it
PRyt S
: 35
Stroke

Econoseal connector

AMP, Econoseal connector,

8-pin, male .
2. Unused (insert plug}

4.B(AV 0.85LR}
3.P.(AV 0.85LY)

'y

! 7.A(AV 0.85L)

l 5 P,(AV 0.85LW) B.E{AV 0.85B)

1. Unused {insert plug)

6.Unused (insert plug)

X Connector

2. Unused
. SWP connector, 3.pi(agxogsiy) {insert plug}
8-pin, male (grey) 4, g(aexo.ssLr) [ 1. Unused

| / linsert plug)

Loy
oot 1

g — 7

/]

8.E(AEX0.858)/

! [y

3
] \ 5. P2(AEXD.85L W)

7.atagx0.850) 8. Unused
{insert plug}

Engine stop motor
» Maker:

» Rated voliage: DC 24V

- Actuation pressure: Above 15 kg

35 mm
1.2 kg

- Stroke:
» Weight:

6210F124

B215F081

Jidosha Denki Kogyo
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STRUCTURE AND FUNCTION

FUEL SYSTEM

Structural diagram (1)

. Gear cover assembly

. Slider assembly

. Armature shaft

. Contactor assembly

. Roller

. Worm wheel assembly
. Motor assembly

. Gear case assembly

O ~NOULE WN =

11-56
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STRUCTURE AND FUNCTION

FUEL SYSTEM

Structural diagram (2)

1. Gear cover assembly
2. Motor assembly

3. Cable clamp

4. Cable assembly

5. Gear case assembly

11-57
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STRUCTURE AND FUNCTION

FUEL SYSTEM

Explanation of operation and circuits
1. STOP condition (0° or 360°)

9N Battery
Armature shaft assembly 8o S k-1
Ground STOP FULL s ' :L
contact plate p——
H “*\4
Roller d
-4 : +
. ! Switch
Slider AN
mn assembly "_.. T
Positive on_?
contact plate £
U;I P, auto stop_—~| Stroke ™ P, auto stop position

position
A closed circuit is formed and it is set to the
stop condition. The slider assembly stops at
the P1 auto stop position.

2. When switch is operated (when motor is started)

4 LBattery
2 ey
P
Ty l
S tuassis 3
7 Switch

When the switch is operated to the P2 side,
electric current flows to the armature shaft as-
sembly from the positive contact plate through
the P2 auto switch terminal and the switch, and

3. Rotating {90° in diagram)

the motor starts. At the same time as the
roller moves, the slider assembly starts to
move in the direction of the arrow.

A Battery
8 L!”.._
- i '{’;L
RGN
— % 7 Switch

P2

Electric current continues to flow in the arma
ture shaft assembly, and the motor continues to
rotate.

11-58
®

m

Because of the rotation of the roller, the slider
assembly also continues to move in the di
rection of the arrow.
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STRUCTURE AND FUNCTION FUEL SYSTEM

4. STOP condition {180°)

A Battery
Palv > M"‘k’;ﬂ
P2
£

T m

The P2 auto stop terminal mounts the negative motor stops suddenly. The slider assem-
contact plate and forms a closed circuit, so the bly also stops.

5. When switch is operated (when motor is started)

2 -1
ik =
RO i yam= i=allih:
”;7 E

When the switch is operated to the P1 side, the motor starts. At the same time as the
electric current flows to the armature shaft as- roller moves, the slider assembly starts to
sembly from the positive contact plate through move in the direction of the arrow.

the P1 auto switch terminal and the switch, and

6. Rotating (270° in diagram)

Battery

?\\ a2 ‘h%%:L

-

/'/“\\‘{\

@_

! § h

Electric current continues to flow in the arma- The slider assembly also continues to move
ture shaft assembly, and the motor continues to in the direction of the arrow. Following this,
rotate. it returns to the stop condition.
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STRUCTURE AND FUNCTION FUEL SYSTEM

MAGNETIC SWITCH AND FUEL SOLENOID

MAGNETIC SWITCH
B contact (electricity flows in ordinary operations) method

1 2 K] 4
X
)
&
6150F (34
1. Shaft 5. Stop lever
2. Case 6. Return spring
3. Piston 7. Solenocid
4. Coil 8. Fuel control lever
MAGNETIC SWITCH
Inner wiring hd Maker: N“(KO DENK'
' +  Type: Sealed-
C1: Pull-in coil » Rated voltage: DC24 v
C2: Holding coli * Operating current:  Maximum: 35 A max.
Continuity: 0.5 A max.
«  Stroke: 12+ 0.3 mm
+  Weight: 3.3 kg
FUNCTION
»  Starting engine 8
When the starting key is turned on, the sole-
noid is energized. O
Solenoid shaft (1) is electrically attracted, pull-
ing injection pump stop lever (5) and fixing it
in the RUN position. o 5
A
+ Stopping engine RUN
When the starting key is turned off, the sole- 5 6
noid is de-energized.
Injection pump stop lever (5) is returned to sTOP

STOP position {non-injection position) by re- ; 1
turn spring {6).

* During operation, the amount of fuel injec-
tion is controlled by fuel control lever (8). ﬂ

*  When installing the fuel solenoid, adjust clear- ..
ance A referring to TESTING AND ADJUST- ]
ING.

6162F1561

11-60
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STRUCTURE AND FUNCTION

FUEL SYSTEM

FUEL SOLENOID
A contact (electricity flows when stopped) method

7 e
e

WL L] l
-

[]

N

Before pull-in After pull-in
Pull-in coil Pull-in coil
S
e T
Hoiding coil Holding coil
Inner wiring

02F082
1. Case
2. Coil
3. Return spring
4. Piunger

O2F08I

FUNCTION

When stopping the engine, the solenoid is ener-
gized, the solenoid plunger is electrically at-
tracted, and the stop lever of the injection pump
is moved by a rod to the stop {non-injection)
position. As a result, the fuel is cut off and the
engine is brought to a stop. Accordingly, this
solenoid is used only when the engine is being
stopped; it is in free condition during ordinary
operations.

FUEL SOLENOID

+  Maker: Nippondenso
»  Type: Sealed
« Rated voltage: DC24 V
+ Operating current
Pull-in coil: 20 A max.
Holding coil: 5 A max.
»  Stroke: 27 mm

11-6
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STRUCTURE AND FUNCTION

FUEL SYSTEM
A contact (electricity flows when stopped) method
(=)
6150F 19!

FUNCTION FUEL SOLENOID
*  When stopping the engine, the solenoid is s  Maker: SYNCHROSTART

energized, the solenoid plunger is electri- +  Type: Sealed

cally attracted, and the stop lever of the in- * Rated voltage: DC24 Vv

jection pump is moved by a rod to the stop »  Operating current

(non-injection) position. As a result, the fuel Pull-in coil: 25 A max.

is cut off and the engine is brought to a Holding coil: 0.5 A max.

stop. Accordingly, this solenoid is used only »  Stroke: 25.4 mm

11-62
®

when the engine is being stopped; it is in
free condition during ordinary operations.
No electricity goes to the solenoid when the
engine is running. The solenoid has no mag-
netic force, so the shaft of the solenoid is
pulled back by the return spring.
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STRUCTURE AND FUNCTION

FUEL SYSTEM

BOOST COMPENSATOR

]
’i
[ A
f
17 )/! |
e ] !
:.‘“7:'.‘.?; &3
= - AO \ TG
] : Pd el
55— @ )
0!
4 i
‘ v
JR®, ‘ )
" ) ’
) @ R
5
] \ \
TN
A
12 n
FUNCTION

The boost compensator is actuated by the
air supply pressure {boost pressure} of the
turbocharger. It acts through a different line
from the governor to increase the fuel injec-
tion amount when there is high speed and
high load.

On engines equipped with a turbocharger,
because of the inertia of the turbocharger,
the increase in the fuel injection when the
fuel control lever is operated comes earlier
than the increase in the amount of air, so
the exhaust color is poor when accelerating.
As a result, on engines equipped with a tur-

‘bocharger, the fuel setting is made so that

the performance of the turbocharger is lim-
ited, or so the exhaust gas color is poor, or
an intermediate point is chosen.

The boost compensator improves this situa-
tion: the exhaust gas color does not become
poor when accelerating and the turbocharger
can display its full performance.

. Governor spring

. Floating lever

. Guide lever

. Tension lever

. Push rod

. Boost compensator spring

. Adjustment screw

. Diaphragm

. Boost compensator lever

. Idling sub spring

. Angleich spring

. Full load stopper

. Camshaft

. Flyweight

. Swivel lever

. Control rack

. Start spring

: Air supply pressure
(boost pressure)

: Direction to increase fuel

© 00 <~ O U1 & WK

173 - - ot
. S QU NSRS AU N g —1
PAOCI & WN 2O

o

611F109

If the fuel setting is made the same as for an
engine without boost compensator when the
boost compensator is actuated, the fuel in-
jection at low speed {(when the boost com-
pensator is not actuated) or when accelerat-
ing becomes smaller, so the exhaust color
can be greatly improved.

It is used frequently for this purpose on en-
gines operating inside tunnels or on ships.
When the boost pressure becomes above a
certain pressure, diaphragm (8) is pushed
in, pushes push rod (5), and moves boost
compensator lever (9) and floating lever (2)
to move control rack (186} in the direction to
increase the fuel.

The actuation pressure and actuation amount
are determined by the tension of boost com-
pensator spring (6), and can be adjusted by
adjustment screw (7).
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STRUCTURE AND FUNCTION

FUEL SYSTEM

FUEL INJECTION NOZZLE

1. Inlet connector FUEL INJECTION NOZZLE
2. Nozzle holder « Type
3. Nozzle spring 6D125-2, S6D125-2:
4. Nozzle Made by NIPPON
5. Needle valve DENSO
Multi-hole type
a. From injection pump  $6D125-2, SA6D125-2
b. Nozzie hole SAABD125-2:
¢. To fuel tank Made by ZEXEL
Multi-hole type
« Injection pressure
For detailes, see TESTING
AND ADJUSTING, AD-
JUSTING FUEL INJEC-
TION AMOUNT.
11-64

6150F132

GI1S50FI31B

« Adjusting injection pressure:
Shim adjusting type

Adjusting value

{per shim thickness 0.1 mm)
6D125-2: Approx.1.57 MPa (16 kg/cm?)
S6D125-2:  Approx.1.37 MPa (14 kg/cm?)
SABD125-2:  Approx.1.37 MPa (14 kg/cm?)
SAABD125-2: Approx. 1.37 MPa {14 kg/cm?)

Adjusting shims

{at intervals of 0.025 mm)}
6D125-2: 0.7 -15 mm
S6D125-2: 0.5~ 1.975 mm
SA6D125-2: 0.5~ 1.975 mm
SAABD125-2: 0.5 - 1.975 mm
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STRUCTURE AND FUNCTION FUEL SYSTEM

FUEL FILTER

——
! O
\

§150F 133

1. Air bleed plug FUEL FILTER

2. Bracket « Filtration area: 0.3 m?
3. Cartridge

4. Water drain plug

A. Fuel inlet

B. Fuel outlet

11-65
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STRUCTURE AND FUNCTION

COOLING SYSTEM

COOLING SYSTEM
COOLING SYSTEM CHART

615002

O B WA -

[

L LMY

L R ookl ‘
- )
o>

f‘
i;‘z;':;/f//'l

J'I

\N‘t\

AAARRLSRRARRRAANNRY

N

-_——

YRR LY

AR,

- B

->

12

1

. Radiator

. Thermostat

. Water pump

. Water temperature gauge

. Water manifold (Integrated with cylinder

biock)

. Corrosion resistor

\

9

)

SKEQ0081

7. Cylinder head
8. Cylinder liner
9. Piston

10. Cylinder block
11. Oil cooler

12. Air compressor

A. Lubrication oil

B. Cooling water (water manifold to cylinder
block)
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STRUCTURE AND FUNCTION

COOLING SYSTEM

WATER PUMP

1. Water pump drive gear
{No. of teeth: 22)

. Pump shaft

. Ball bearing

. Pump body

. Water seal

. impeller

. Pump cover

NOOEeWN

. From thermostat
. From radiator
. To engine each part

Ow)p

11-68

2 3 4 5
rﬂ[ -
s Fidal
2
v,
b
A-A SDEQ0062

WATER PUMP
* Type: Centrifugal gear drive.

* Pump speed: Engine speed x 1.5
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STRUCTURE AND FUNCTION

COOLING SYSTEM

MOUNTING

1. Thermostat

2. Housing cover

3. Thermostat housing
4. Water pump

5. Oil cooler

“mQO Ow)

oo

. To radiator {(coolant)
. From engine each part (coolant)
. To engine each part thru oil cooler

{coolant)

. From radiator (coolant)
. From oil pump (oil)
. To engine each part {oil)

. Qutlet for car heater
. Water temperature gauge pick-up
. Coolant drain plug
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STRUCTURE AND FUNCTION

COOLING SYSTEM

THERMOSTAT

)

Operation
Cool (full close)

[:> To water pump
{by-pass)

T T evorrrie

fi
A€
]

6127F103

Function

Opening temperature :74.5 - 78.5°C
Full opening temperature :90°C

Valve lift ‘Minimum 10 mm

11-70

—-]
TSRSy

T S .

1. Seal
2. V-notch

A. From engine
B. To water pump
C. To radiator

SEE00064

Warm (full open)

6127F 104
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COOLING SYSTEM

STRUCTURE AND FUNCTION

CORROSION RESISTOR

e
QN in, <
LR Y
3
$313%

.

&
.?.nano
oSS

N 7
SR
Sl

t) KN 3
AR
B
N

200519

B81850F139

CORROSION RESISTER

1. Head

B m?

ltration area: 0

.

*F

2. Cartridge

3. Element {Paper)

4. Element {Chemicals)

5. Spring

A. Water inlet

B. Water outlet
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STRUCTURE AND FUNCTION

COOLING SYSTEM

FAN DRIVE

6D125-2 {D65E-12)
$6D125-2 (D60P-12, D65EX-12, D65P, PX-12, DS85E-SS-2, D85E-SS-2A)

Fan belt
Alternator pulley
Fan hub

Fan

Fan pulley
Crankshaft pulley

12 A o ol

Pitch diameter of fan pulley: 200
Pitch diameter of alternator pulley: 95
¢. Pitch diameter of crankshaft pulley: 182

o

11-72
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STRUCTURE AND FUNCTION

COOLING SYSTEM

S6D125-2 (D85A, P, E-21)

LN

Tension puliey (pitch diameter:
120 mm)

Fan pulley

Fan belt

Crankshaft pulley (pitch diameter:
182 mm)

Wind direction

SKEQ0206

Pitch diameter {(mm)

Applicable model

323

D85A, P, E-21
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STRUCTURE AND FUNCTION

COOLING SYSTEM

TENSION PULLEY
$6D125-2 (D85A, P, E-21)

g /////////u—ll

,”’flt&l /,

Vorize
.
"//, 2P
d "///’//////,

3 lv\t/

. Bracket
. Spacer
. Ball bearing

- WA -

120 mm)
. Oil seal
. Inner race
. Needle bearing
. Coil spring
. Tension shaft

W~

11-74

. Tension pulley (pitch diameter:

SKEOD207
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STRUCTURE AND FUNCTION

COOLING SYSTEM

S6D125-2 (D87E, P-2)

SA6D

OO WN -

oo

125-2 (WA470-3)

B ANAANANNN

6

. Bearing case
. Fan hub SKEQ0208
. Spacer »  Qutside diameter of pulley
. Fan o
. Fan pulley Engine Machine model Qutside diameter of pulley
. Crankshaft pulley a b c
. Alternator pulley DSTE. P-2 226 93 180
. Fan belt S6D125-2 !
. Qutside diameter of fan pulley WA470-3 226 93 180
. Outside diameter of alternator pulley | sA8D125-2
. Outside diameter of crankshaft pulley

11-75
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STRUCTURE AND FUNCTION ELECTRICAL SYSTEM

ELECTLICAL SYSTEM
ALTERNATOR

Mounting
6D125-2 (D60E-12, D65E-12, D70LE-12)

S$6D125-2 (D60P-2, DE5EX-12, D65P, PX-12, D85E-SS-2, D85E-SS-2A, D8SA, P, E-21, D87E, P-2)
SA6D125-2 (WA470-3)

)

i 1
e

-~A === LT s
- b\#)»\ L bl W

Fro i |
o 4 [P 2

=?""“'“ I ll 1| 1

1. Fan pulley

2. Alternator, pulliey
3. Fan belt

4, Crankshaft pulley
5. Adjustment bolt

11-76
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STRUCTURE AND FUNCTION ELECTRICAL SYSTEM

Mounting

SA6D125-2 [PC400-6, PC450-6]
SAA6D125-2 [PC400AC-6, PC400-6 - PC450-6 (USA), BR550JG-1]

1. Adjustment bolt »  Pulley O.D.
2. Fan pulle
3. Fan putiey Engine Applic_able P“‘”;Vmo""
4. Alternator puiley Model mahine ajbic
5. Fan belt SA6D126-2 |PC400-6, PC450-6 |200{ 95 |182
6. Crankshaft pulley

~ |PC400AC-6
a. Fan pulley O.D. SAABD125-2 | PC400-6 « PCA50-6 |59/ g5 |182

{USA)

b. Alternator pulley 0.D. BR550JG-1

¢. Crankshaft pulley 0.D.

11-77
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STRUCTURE AND FUNCTION ELECTRICAL SYSTEM

Alternator with built-in regulator (open type)

1 2 2
\ | .
Y VY
| HIT |
| i
{ ﬁi L]
[,——/B’—‘ '! - - " -
] | .
a b
B
e 1
| l
YT L
: & 7 o
| |
G |
4 i
' F '
| & |
| b
i |
| E i
T /A j
SJEO1766
1. Alternator B, E, R, F: Terminals
2. Alternator pulley
3. Internal connection diagram
3A. Regulator
a. 2-stage pulley
b. 3-stage pulley
Pulley .
Engine Machine model Type . Specification Outside | Wi'ght
No. of steps |giameter (mm)| (k9
SA6D125-2 | PC400-6, PC450-6 | Nikko Denki, open type 24 V,35A 2 93 9.0
11-78
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STRUCTURE AND FUNCTION

ELECTRICAL SYSTEM

Alternator with built-in regulator (open type) ' /
i ]
@ N:
offl] . T‘
T
S
| ?
| . E
1 . L
R7 |l L
T AT |
o L L
IS Ry o
o L o o
| rfn%“ ] .
! L 1 [
| E : X |
T 7 | 7 L
! b+ e o1 e+ i < it . i = o 4 8 e ot ot ¢ e = . 20 it s ;
b
1. Alternator B, E, R, F: Terminals $1EQ1767
2. Alternator pulley
3. Internal connection diagram
3A. Regulator
Engine Machine model Type Specification Outsnd(;cj:;\meter W(i';ht
6D125-2 D60E-12, D65E-12 24V, 35 A 95 10
D65EX-12
D65P, PX-12, D6OP-12 Nikko Denki, 24V, 35 A 95 10
S6D125-2 | D8SA, P, E-21 open type 24V, 35 A 75 10
D85E-SS-2
D85E-SS-2A 24 V,35 A 95 10
11-79



STRUCTURE AND FUNCTION ELECTRICAL SYSTEM

Alternator with built-in regulator (open type) | 2

!
B a
% 1
R
!
T
A
N
| Ly
I
b
1. Alternator B, R, E: Terminais
2. Alternator pulley
3. Internal connection diagram
3A. Alternator S$JE01764
3B. Regulator
a. Load
. . ‘ . . Outside diameter Weight
Engine Machine model Type Specification (mm) tkg)
SA6D125-2 | WA470-3 Sawafuji Denki, open type| 24 V, 50 A 95 10
PC400AC-6
SAABD125-2| PC400-6, PC450-6| Sawafuji Denki, open type| 24 V, 50 A 95 10
BR550JG-1
11-80
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STRUCTURE AND FUNCTION ELECTRICAL SYSTEM

* The shape may differ according to the ma-
chine model.

STARTING MOTOR : ?
For 7.5 kW \
()] D)l L
— ==
a5 — e
. ) - | ]B
1 Ll | &z
N B
N
1 2
L
- 1 W c
! S/1o P d OB !
AL ¢ ||
| L e || NG
| 7| e\:gp{;f
—_— - \/Q\_:‘
s VA
- ) B
! S /1o P X ‘
| R{ 20 b pC |
i E\3o b |
S ‘
§
s 0 B
‘ R £ ‘
| § | |
| | = 1] .
| A | ; |
e e -
| R | NS
ey o
| : | ] |
- - - - -~ _
SJEO1765
1. Pinion gear 5. External wiring diagram B, C, R, S: Terminals
2. Body [3-pin connector type (male)]
3. Magnetic switch 5A. Safety relay portion
4. External wiring diagram 5B. Starting motor portion
[2-pin connector type (male)] 6. Connector specification
4A. Safety relay portion A-type: 2P connector (male)
4B. Starting motor portion B-type: 2P drip-proof connector (male)
C-type: 3P drip-proof connector (male)
D-type: 2P connector (male)
. . . e . Number of | Weight | Connector
Engine model Applicable machine Type Specification pinion teeth (kg) specification
6D125-2 Standard (All machine) 24V, 7.5 kW 12 18 D
S6D125-2 | Standard (All machine) | Viaker: Nikko Denki |5, 75 wy| 12 18 D
Type: Sealed
SA6D125-2 Standard (All machine) 24V, 7.5 kW 12 18 D
11-81
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STRUCTURE AND FUNCTION ELECTRICAL SYSTEM

* The shape may differ according to the ma-
chine model.

B
For 11 kW

A B
SWE01750
1. Pinion gear 5. Connector specification B, C, R, S: Terminals
2. Body A-type: 2P connector (male)
3. Magnetic switch B-type: 2P drip-proof connector (male)
4. External wiring diagram
4A. Safety relay portion
4B. Starting motor portion
. . . e . Number of | Weight | Connector
Engine model Applicable machine Type Specification pinion teeth (kg) specification
6D125-2
S6D125-2 All machine (if equipped) 24 V, 11 kW 12 18 —
SA6D125-2 Maker: Nikko Denki
Type: Sealed
SAA6D125-2 BR550JG-1 24V, 11kW 12 18 A
11-81-1
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STRUCTURE AND FUNCTION

ELECTRICAL SYSTEM

ELECTRICAL INTAKE AIR HEATER

6D125-2, S6D125-2, SAA6D125-2
ELECTRICAL INTAKE AIR HEATER

i \

e ﬂ_\
4 5

D 1§

)i 1\

) I¢

i 1y

Terminal

Body

Heater coil

Connection circuit diagram

ON=

ELECTRICAL INTAKE AIR HEATER
» Rated voltage: DC22 V
* Rated current: 111 A

11-82
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STRUCTURE AND FUNCTION

ELECTRICAL SYSTEM

SA6D125-2

ELECTRICAL INTAKE AIR HEATER

AR

1. Body

2. Heater coil

7

N
B =i

3. Connection circuit diagram (using 6 heaters)

ELECTRICAL INTAKE AIR HEATER

» Rated voltage:
* Rated current:

DC22 V
27.3 A
(total: 164A with 6)

SJE02190

11-83
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STRUCTURE AND FUNCTION ACCESSORY
AIR COMPRESSOR
1
i b
a —- 3
i} 4
5
= = |
]
10 i 7
el T —
|
9 8
6150F 140
1. Cylinder head 10. Bearing cover
2. Unloader valve 11. Piston pin
3. Piston ring
4, Piston a. Air intake
5. Cylinder block b. Air exhaust
6. Connecting rod c. Unloader
7. Crankcase d. Cooling water inlet
8. Crankshaft e. Cooling water outlet
9 f

. Connecting rod cap

11-86

. Oil inlet
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STRUCTURE AND FUNCTION

ACCESSORY
N a =
©
O —~02°
§ i /
o J}— o
6150F 14
AIR COMPRESSOR UNLOADER VALVE
« Maker: ZEXEL « Valve opening pressure: 0.62 MPa
* Type: Single cylinder, {6.3 kg/cm?)
double acting * Valve shutting pressure: 0.53 MPa
+ Discharge volume: 340 cc/rev. (5.4 kg/cm?)
« Air pressure: 0.83 MPa (8.5 kg/cm?)
{at full load)
* Weight: 11 kg

11-87
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TESTING AND ADJUSTING

AWhen carrying out testing and adjusting, or troubleshooting, stop the machine on level ground, fit
safety pins, block the wheels, and apply the parking brake.

AWhen carrying out operations with two or more workers, always use signals, and do not allow any
unauthorized person near the machine.

AWhen checking the water level, if the radiator cap is removed when the engine is hot, boiling water
will spurt out and may cause burns, so always wait for the engine to cool down before checking
the water level.

ABe extremely careful not to touch any hot parts.
A Be extremely careful not to get caught in the fan or any other rotating parts.

AWhen removing the plugs or caps from places under hydraulic pressure, water pressure, or air
pressure, release the internal pressure first. Fit the measuring tools securely before carrying out
any testing, adjusting, or troubleshooting.

* When using the standard values table for judgement in testing, adjusting or troubleshooting, it is
necessary to be careful of the following points.

1. The standard values for the new machines in the standard values table are values given as
reference from the standards for new machines and machines shipped from the factory. They
should be used as values for estimating wear during operation or as target values when carrying
out repairs.

2. The failure judgement standard values in the standard values table are values using estimated
values based on the results of various tests and standard values for machines shipped from the
factory. Use these values for reference together with the repair and operation history of the
machine when judging failures.

3. Do not use this standard values table as a standard for judging claims.

12-2
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TESTING AND ADJUSTING

ADJUSTING ENGINE SPEED SENSOR

ADJUSTING ENGINE SPEED
SENSOR

Adjusting clearance from ring gear contact surface

SA6D125-2 (PC400-6, PC450-6)

1.

2.

Screw in until the tip of sensor (1) contacts ring

gear (2).

When sensor (1) contacts ring gear (2), turn the

sensor back one turn.

Tighten locknut (3).

* Be careful to arrange the sensor wiring so
that there is no excessive force brought to
bear on the wiring.

* Be careful not to scratch the tip of the sen-
sor or let iron particles stick to it.

¢ Clearance
e

208F05222

12-3



TESTING AND ADJUSTING

ENGINE BODY

ENGINE BODY
ADJUSTING VALVE CLEARANCE
ADJUSTMENT PROCEDURE

1. Remove the cylinder head cover.

2. Rotate the crankshaft in the normal direction,
and set the No. 1 cylinder to the compression
top dead center. While doing this, watch the
movement of the intake valves of No. 6 cylin-
der. Align pointer (3) with the 1.6 TOP line on
the vibration damper (2).

* When the No. 1 cylinder comes near the top
dead center of the compression stroke, the
No. 6 intake valve will start to move {open).

3. Adjust the valve clearance for valves marked o
in the valve arrangement chart.

4. Rotate the crankshaft in the normal direction by
one revolution and adjust the valve clearance
for the remaining valves marked

* To adjust the valve clearance, loosen lock
nut (8) on adjustment screw (7), insert Feeler
gauge H corresponding to the specified clear-
ance between crosshead (6) and rocker arm
{5), and adjust the clearance with the adjust-
ment screw until the thickness gauge can
slide lightly.

5. After the clearance is properly adjusted, tighten
the lock nut to secure the adjustment screw.

Lock nut: 568.8 = 5.9 Nm {6.0 = 0.6 kgm}

* The engine firing order is 1-5-3-6 -2~ 4,

* Intake and exhaust valve clearances may be ad-
justed for each cylinder in the firing order by
rotating the crankshaft 120° at a time in the nor-
mal direction.

* For details about valve clearance, see TESTING
AND ADJUSTING DATA.

12-4
®

Valve arrangement
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TESTING AND ADJUSTING

ENGINE BODY

MEASURING COMPRESSION

PRESSURE
MEASUREMENT PROCEDURE

AWhile measuring the compression pressure, take
care not burn yourself on the exhaust manifold
or muffler, and be careful not to get caught in
any revolving part of the engine.

* Measure the compression pressure while the
engine 1s warm.

{Oil temperature: 40 - 60°C)

1. Adjust the valve clearance properly. For details,
see ADJUSTING VALVE CLEARANCE.

2. Remove spill tube (1) and disconnect fuel injec-
tion pipe (2).

3. Remove nozzle holder assembly (3) for each cyi-
inder.
* Remove the nozzle holder assembly by pry-
ing it with two mounting bolts.
* Take care not to let any dirt or foreign mat-
ter get into the cylinder.

4. Install adapter G1 to the nozzle holder mounting
section of the cylinder to be measured, and
tighten the adapter to the specified torque.

655w Torque: 21.6 £ 2.9 Nm {2.2 = 0.3 kgm}
5. Connect compression gauge G2 to the adapter.

6. Place the fuel control lever in NO INJECTION
position, crank the engine with the starting mo-
tor, and read the gauge when the pointer is
stabilized.

A If you do not put the fuel control lever in NO
INJECTION position, fuel will blow out.

* Most compression leakage can be prevented
by applying a small amount of oil to the
mounting section of the adapter.

* For the reference values of the compression
pressure, see TESTING AND ADJUSTING
DATA.

TEEGOQ4S
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TESTING AND ADJUSTING

FUEL SYSTEM

FUEL SYSTEM

TESTING AND ADJUSTING
FUEL INJECTION TIMING

There are the following methods for testing and
adjusting the fuel injection timing of the injection
pump.

When assembling to the same engine without
repairing the injection pump, adjust by aligning
the match marks.

When replacing with a new injection pump, or
when installing a repaired injection pump, ad-
just using the delivery valve method.

if the delivery valve method is used, the copper
gasket and O-ring for the delivery valve must be
replaced with new parts, so have new parts avail-
able when using this method.

Set the No. 1 cylinder to the compression top
dead center before testing and adjusting.

Testing and adjusting fuel injection timing by

aligning match marks

Testing fuel injection timing by aligning match

marks

1) Disconnect spill tube {1} and delivery tube
{2) of the No. 1 piston, then remove No. 1
nozzie holder assembly (3).

2) Align No. 1 cylinder with the compression

top dead center line (1:6).

e When doing this, check that fuel injec-
tion timing line @ on the fuel injection
pump is near line (o on the fuel injection
pump body.

3) Set dial gauge P to the nozzle holder hole
where the nozzle holder assembly has been
removed.

N
o

¢

t

~)

BKPO0437

BEE0OOOS
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TESTING AND ADJUSTING

FUEL SYSTEM

4) Put the tip of dial gauge P in contact with

5)

6)

7)

the top center of the piston, then set the

scale on dial gauge P to 0 when the piston is

at the top dead center.

* Rotate the crankshaft in the normal di-
rection and in the reverse direction to
align the top dead center.

* Record the value indicated by the short
indicator on dial gauge P.

Rotate the crankshaft approx. 45° in the re-
verse direction from the No. 1 cylinder TOP
position.

Rotate the crankshaft again slowly in the
normal direction and set to the specified di-
mension {piston displacement).

* Always rotate the crankshaft in the nor-
mal direction to align the position.

* For details of the specified dimension
{(piston displacement), see the table be-
low.

* For details of the fuel injection timing,
see TESTING AND ADJUSTING, Stand-
ard values for testing, adjusting, and
troubleshooting.

Piston dispiacement for each injection tim-
ing for 125-2 engine

BEDOOOOS

Injection timing Piston position (mm)
BTDC9° 1.21 £ 0.20
BTDC12° 2.15 + 0.20
BTDC13° 2.52 + 0.20
BTDC14° 2981 +£0.20
BTDC15° 3.34 £ 0.20
BTDC16° 3.80 + 0.20

Check that fuel injection timing line @ on
the fuel injection pump is aligned with line
® on the fuel injection pump body.




TESTING AND ADJUSTING FUEL SYSTEM

2. Adjusting fuel injection timing
If the lines are not aligned, loosen mounting
bolt (4) and move coupling (5) to align lines @
and (), then tighten bolt (4).
&g Bolt (4): 88.3 = 4.9 Nm (9 = 0.5 kgm)

BEEOOOO7

¢ Testing and adjusting fuel injection timing with
delivery valve method
* If the delivery valve method is used, the
copper gasket and O-ring for the delivery
valve must be replaced with new parts,
so have new parts available when using
this method.

1. Testing fuel injection timing with delivery valve
method
1} Set with the No. 1 cylinder at the TOP posi-
tion, then rotate the crankshaft 30 — 40° in
the reverse direction.

2) Disconnect fuel injection tube (1) of No. 1
cylinder.

3} Remove delivery valve holder (2).

4) Remove spring (3), delivery valve (4}, and
stopper (6) from delivery valve holder {2),
then assemblie delivery valve holder (2)
again.

5} Set the fuel control lever at the FULL posi-
tion, then operate the priming pump and
rotate the crankshaft slowly in the normal
direction. Check the point where the fuel
stops flowing from the delivery valve holder.

BEE0OCOS

12-7-1
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TESTING AND ADJUSTING

FUEL SYSTEM

6} Check that fuel injection timing line (@ on
the fuel injection pump is aligned with line
® on the fuel injection pump body at the
point where the fuel stops flowing.

* BEYOND injection timing line:

Timing RETARDED
* BEFORE injection timing line:

Timing ADVANCED

2. Adjusting fuel injection timing with delivery
valve method
If the results of the test show that the fuel injec-
tion timing is incorrect, adjust the fuel injection
timing as follows.

1) Disconnect spill tube (1) and delivery tube
{2) of the No. 1 piston, then remove No. 1
nozzle holder assembly (3).

2) Align No. 1 cylinder with the compression

top dead center line {1: 6).

e When doing this, check that fuel injec-
tion timing line (@ on the fuel injection
pump is near line @& on the fuel injection
pump body.

3) Set dial gauge P to the nozzie holder hole
where the nozzle holder assembly has been
removed. {See the diagram.)

BEE0000S
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TESTING AND ADJUSTING

FUEL SYSTEM

4) Put the tip of dial gauge P in contact with

6)

7)

the top center of the piston, then set the

scale on dial gauge P to 0 when the piston is

at the top dead center,

* Rotate the crankshaft in the normal di-
rection and in the reverse direction to
align the top dead center.

* Record the value indicated by the short
indicator on dial gauge P.

Rotate the crankshaft approx. 45° in the re-
verse direction from the No. 1 cylinder TOP
position.

Rotate the crankshaft again slowly in the
normal direction and set to the specified di-
mension (piston displacerhent).

* Always rotate the crankshaft in the nor-
mal direction to align the position.

* For details of the specified dimension
{piston displacement), see the table be-
low.

* For details of the fuel injection timing,
see TESTING AND ADJUSTING, Stand-
ard values for testing, adjusting, and
troubleshooting.

Piston displacement for each injection tim-
ing for 125-2 engine

Injection timing Piston displacement

BTDC9® 1.21 £ 0.20

BTDC12° 2.15 £ 0.20

BTDC13° 2.52 + 0.20

BTDC14° 291+ 0.20

BTDC15° 334+ 0.20

BTDC16° 3.80 = 0.20

Loosen mounting bolt (4), move coupling
(5) to align lines (@ and (®, then tighten bolt
(4).

Boit (4): 88.3 = 4.9 Nm (9 = 0.5 kgm)

Set with the No. 1 cylinder at the TOP posi-
tion, then rotate the crankshaft 30 ~ 40° in
the reverse direction. Set the fuel control
lever at the FULL position, then operate the
priming pump and rotate the crankshaft
slowly in the normal direction.

Check the point where the fuel stops flow-
ing from the delivery valve holder.

12-7-3
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TESTING AND ADJUSTING

FUEL SYSTEM

* Check that fuel injection timing line .a. on
the fuel injection pump is aligned with line
‘b on the fuel injection pump body at the
point where the fuel stops flowing.

9) Repeat Steps 1) - 5) of “Adjusting fuel injec-
tion timing with delivery valve method” to
check that the fuel stops flowing from the
delivery vaive holder.

10) Remove delivery valve holder (2), assemble
delivery valve (4), spring (3), and stopper
(6), then assembile the delivery valve holder
to the fuel injection pump again.

&= Delivery valve holder:
98.0 = 9.8 Nm (10.0 = 1.0 kgm)

11) Fit nozzle holder assembly (3), then install
spill tube (1) and fuel injection tube (2).
& =] Nozzie holder mounting bolt:
21.6 = 3 Nm (2.2 = 0.3 kgm)

& 5= Spill tube joint bolt:
123 = 2.5 Nm (1.25 = 0.25 kgm)

’
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TESTING AND ADJUSTING

FUEL SYSTEM

TESTING AND ADJUSTING FUEL
CUT SOLENOID

If the solenoid does not work smoothly, an excessive
current will flow and the solenoid coil will burn out
or there will be a drop in output caused by a drop
in the amount of fuel injected, so carry out inspec-
tion of the clearance between the stopper and lever,
and adjust the length of the rod as follows.

1.

In order to ensure that the stop lever is actuated
when the solenoid is actuated, pull the rod at
the solenoid end and adjust the length of the
rod so that the clearance between the stop lever
and the STOP stopper of the fuel injection pump
is 0.3 - 0.5 mm.

Pass electricity through the solenoid and check
the stroke of the solenoid and the clearance be-
tween the stop lever and the STOP stopper of
the fuel injection pump (0.3 - 0.5 mm). Make
any final adjustments that are necessary.

Start and stop the engine 2 or 3 times, and
check that the solenoid is actuated smoothly
and that the engine stops.

{It must stop within 10 seconds.)

Lock the adjustment nut.

Problems caused by improper adjustment of
solenoid

+ Solenoid coil will
burn out (when so-
lenoid is partially

BEEQOO!3

If clearance between
lever and engine
STOP stop bolt is 0
when electricity is
flowing

pulied)

Injection pump
governor will break
or there will be
scuffing {(excessive
force will be
brought to bear on
lever)

if clearance between
stop lever and FULL
bolt is excessive
when free (defective
linkage)

Engine output will
drop because of
drop in amount of
fuel injected

12-8
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1. Solenoid valve
2. Rod
3. Fuel injection pump

4. Stop lever
5. Stopper

615002



615002

TESTING AND ADJUSTING FUEL SYSTEM

ADJUSTING ENGINE STOP

MOTOR LEVER
SA6D125-2 (WA470-3: with mechanical governor)

1. Temporarily install ball joint (3) to cable (2) of
engine stop motor (1) {tighten fuily, then turn
back approx. 1/2 turn), then install a ball joint to
the stop lever of the fuel injection pump.

2. Pull injection pump stop lever (4) by hand to the
ENGINE STOP (NO INJECTION) position, and
temporarily assemble the cable to the bracket.
When doing this, put stop lever (4} in contact
with ENGINE STOP stopper (5), and temporarily
fit the cable to the bracket using lock nut (6).

* Engine stop motor (1) is delivered with ca-
ble (2) pulled (ENGINE STOP position).

* Stop lever (4) of the fue! injection pump is at
the RUN position when the lever is free. (It
is pulled to the RUN position by a spring.) 6150F255

3. Adjust so that clearance a between stop lever

(4) of the fuel injection pump and STOP stopper
5)is 1~ 2 mm.
Carry out the adjustment with nut (6) holding
the cable to the bracket, or make fine adjust-
ments by changing the amount that ball joint (3)
IS screwed in.

B150F256

L

61850F258
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TESTING AND ADJUSTING

FUEL SYSTEM

4, Tighten all bolts and nuts.

5. Turn the engine starting switch ON and OFF
repeatedly, and check that engine stop motor
{1) and the cable move smoothly. Then check

the
1

2)

12-10

following points again.

When the engine is running, check visually
that there is slack in the engine stop motor
cable, and that the stop lever of the fuel
injection pump is fully returned to the RUN
position.

Check again that the clearance between the
stop lever and the STOP stopper is 1 -2 mm
when the engine is stopped.
The engine stop motor has limit switches
built in at both ends of the cable stroke.
Engine stop motor stroke: 35 mm
Fuel injection pump stop lever stroke:

30 mm
When the engine is running, there is slack in
the engine stop motor ce ‘le, and the RUN
position is maintained by the action of a
spring (this is frequently built into the fuel
injection pump).
There is a loose spring inside the engine
stop motor, and this absorbs the tolerance
of the stop motor when the engine is
stopped.

However, if it is absorbed by the loose spring
of the engine stop motor, force is applied to
the injection pump, so depending on the
model, this may be impossible.

With such models, if the clearance between
the stop lever and the STOP stopper is made
0 when the engine is stopped, there is a risk
that problems may occur with the injection
pump.

* Problems caused by defective adjustment
of the engine stop motor cable.

+ When the clearance
between the stop le-
ver and STOP stopper
is excessive with the
engine stop motor ca-
ble pulled

+ When the clearance
between the stop le-
ver and the RUN stop-
per is excessive at the
free position

» Engine does not stop

» Fuel injection amount
drops, causing loss of
engine output
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TESTING AND ADJUSTING

FUEL SYSTEM

FUEL INJECTION PUMP CALIBRATION DATA

. Injection pum Engine serial . .
Engine éart nurﬁberp gumber Applicable machine Page
6150-72-1170 D65E-12, D70LE-12 12-12
D53A, P-17
6D125-2 6150-72-1220 D5SE-1, D58P-1 12-12-1
6150-72-1370 D65E-12 (-40°C) 12-12
D65EX-12, D65P-12, D65PX-12
6151-72-1180 DS5E-SS-2, D8SE-SS-2A 12-12-4
6151-72-1190 D60P-12 12-12-2
6151-72-1390 EG220BS-2 12-12-11
6151-72-1390 DCA-220SSK (For MQ, Prime) 12-12-16
6151-72-1570 CS210-1 12-12-21
6151-72-1640
S6D125-2 6151-72-1641 D75S-5 12-12-5
6151-72-1770 D85A-21, D85E-21, D85P-21
6151-72-1771 D85C-21, D85A-21S, D85A-21B 12-12-3
6151-72-1860 D85A-21D
6151-72-1790
6151-72-1791 LW250-5 12-12-6
6151-72-1810 FD250-2 12-12-13
6151-72-1820 FD400-2 12-12-14
6151-72-1910 D87E-2, D87P-2 12-12-20
PC400, 400LC-6 (CUSTOM) « — 31999
6152-72-1210 PC450, 450LC-6 (MIGHTY) « — 11999 12-12-8
BR500JG-1
PC400, 400LC-6 (CUSTOM) 32001 and up
6152-72-1250 PC450, 450LC-6 (MIGHTY) 12001 and up | 12 12722
PC400, 400LC-6 (EXCEL)
6152-72-1260 PC450, 450LC-6 (EXCEL) 121219
6152-72-1310 HD255-5 12-12-9
SA6D125-2 6152-72-1380 J6D125E-G1-2 (Generator) 12-13-2
6152-72-1390
6152-72-1391 EG300BS-5 12-12-12
6152-72-1392
6152-72-1390
6152-72-1391 DCA-300SSK (MQ generator) 12-12-18
6152-72-1392
6152-72-1440
6152-72-1441 WAA470-3 12-12-17
6152-72-1442
12-11
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TESTING AND ADJUSTING

FUEL SYSTEM

. Injection pum Engine serial . .
Engine riart nurﬁberp gumber Applicable machine Page
6152-72-1810 FD430-2 12-12-15
SA6D125-2
6152-72-1920 J6D125E-G1-2 (Generator) (OPT) 12-13-1
PC400AC-6
6152-72-1280 PC400-6 « PC450-6 (USA) 12-13-3
BR550JG-1
SAA6D125-2 6152-72-1971 Generator 12-12-10
(50 Hz only)
6152-72-1971 SAA6D125-P400 12-13
12-11-1

(10)
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TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number

6150-72-1170 (092000-1200)

Applicable Machine

Applicable Engine

6150-72-1370 {190100-1220}{(-40°C) Model Serial No. Model Serial No.
{ }: Injection pump manufacturer’s part No. DE5SE-12 801252
Injection Injection pump
Pump Type Manufacturer
NB(EPY) DENSO

injection pump specification

Engine Specification

Rotating direction

Counterclockwise

Fiywheel horsepower (kW {HP}) / rpm)

142 {190)/1,950 {Gross)

injection order

1-5-3-6-2-4

Maximum torgque

{Nm {kgm}/ rpm)

817 {83.3}/1,100 (Gross)

for Service standard

injection interval 59°30° ~ 60°30° High idling speed {rpm) 2,050 - 2,150
Plunger pre-stroke {mm) 4.2 Low idling speed {rpm} 800 - 850
Delivery valve (mmb3/st) i

retraction volume %0 Pump tester capacity Motor 7.5 kW

Calibration Standard

{ ): Injection pump manufacturer’'s part number

Service standard

Manufacturer standard

Pumo soeed (rom) TKE00401

Conditions Nozzie & nozzie holder part No. {093500-6080)
 Service standard Nozzle part No. {093400-0540) {093400-3010)
indicates data Nozzle holder part No. {093100-0190) (093100-6080)
using calibration | Injection pipe {mm)
test parts. {Obitside dia. x inside dis. x length) 6 x 2 x 600 6x2x747
. Munuhctgnr Test oil ASTM D975 No. 2 diesel fuel or equivalent
:::’;::::r\:st::xm Oil temperature {°C) 40 to 45
’ Nozzie opening prassure (MPaikg/cm?)} 17.2 {175} 24.5 {250}
Transfer pump pressure (kPa{kg/cm?}) 157 (1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/ st.)
injection volume Rack P
’ Rack pos?tcion s:f.‘,ﬁ Iniecti Maximum . Maximum
o Rack positions point {mm) {rpm) n;e’ct:on variance ln;elctlon variance
B to E are the voiume between cylinder volume between cylinder
reference volume A
when adjusting (Basic point) 127 975 * 140 - 146 8
the injection
volume. B 8.0 410 *20 - 24 8
o Marks * are C
average volumes. D
E
Governor performance curve
187
ey
16}
- 4
]
=121 A
s
® 10
290 B
=8t
&
]
‘ -
2 >
< 9 fae
b b e
200 400 600 800 1.000 1200 1400 1800
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TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number

6150-72-1220 (092000-1650)

{ ): Injection pump manufacturer’s part No.

Injection Injection pump
Pump Type Manufacturer
NB(EP9) DENSO

Injection pump specification

DSBE-1, D58P-1

i

Applicable Machine Applicable Engine
Moaodel Serial No. Model Serial No.
D53A-17, D53P-17 6D125-2

Engine Specification

Rotating direction

Counterciockwise

Flywheel horsepower (kW (HPY) / rpm}

104 {140}/1,900 (Gross)

Injection order

1-5-3-6-2-4

Maximum torque

{(Nm {kgm})/ rpm)

650 {66.3}/1,300 (Gross)

for Service standard

Injection interval 59°30' - 60°30’ High idling speed {rpm) 2,050 - 2,150
Plunger pre-stroke {mm) 4.2 Low idling speed {rpm) 800 - 850
Delivery valve (mm¥/st) :

retraction volume 90 Pump tester capacity Motaor 7.5 kW

Calibration Standard

{

): Injection pump manufacturer's part numbey

Service standard

Manufscturer standard

Conditions

Nozzie & nozzle holder part No.

{093500-8080}

{093500-6080)

¢ Service standard

Nozzle part No.

{093400-0540)

(093400-3010)

indicates data

Nozzle hoider part No.

(093100-0190)

{093100-6080)

using calibration injection pipe

{mm)

6 x 2 x 800

6x2x747

test parts. (Qutside dia. x inside dia. x length)
. Mmm«:tgm' Test oil ASTM D975 No. 2 diese! fuel or equivalent
::m:r;stg:tm Oil temperature {=C) 40 to 45
" [ Nozzle opening pressure (MPatkg/cm?)) 17.2 {175} 24.5 (250}
Transfer pump pressure (kPafkg/cm?) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard {cc/ st.}
Injection volume Rack P
i Rack pos?!ion s::;g o Maximum o Maximum
o Rack positi point fmm) (rpm) injection variance injection variance
B to E are the volume between cylinder volume between cylinder
reference volume A
when adjusting (Basic point) 10.6 950 *95 - 101 8
the injection
volume. B 8.5 440 *10 - 14
o Marks * are C
average volumes. D
E
Governor performance curve
Rack timit
Min. 17.0 !
L LL L
e
E 115
11.2 t
S 10.8 \
- 10.3
5 85 B
2
= 6.5
P2
Max. 2.0 an et
0100 440 650 850 1.300
950 970 1.0%0
Pump soeed (rom) TWEOOB56

12-12-1




TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number
6151-72-1190 (092000-1280)

{ ) injection pump manufacturer’'s part No.

Applicable Machine

Applicable Engine

Model Serial No.

Model Serial No.

Injection
Pump Type

Injection pump
Manufacturer

NB(EP9Y)

DENSO

D60OP-12

$6D125-2

Injection pump specification

Engine Specification

Rotating direction Counterclockwise Fiywheel horsepower (kW {HP}} / rpm}| 153 {205}/1,950 {Gross)
injection order 1-6-3-6~-2-4 Maximum torque  (Nm {kgm}/ rpm)| 1,000 {102}/1,200 {Gross)
Injection interval 59°30" - 60°30’ High idling speed (rpm) 2,050 - 2,150
Plunger pre-stroke {mm) 4.2 Low idling speed {rpm) 800 - 850
Delivery valve {mm3/st) :

g 90 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW

Calibration Standard

{ }: Injection pump manufacturer’s part number

Conditions

o Service standard
indicates data
using calibration
test parts.

& Manufacturer
standard is data
for factory test.

Service standard

Manufscturer standard

Nozzle & nozzie holder part No.

(093500-8080)

(093500-6090)

{Qutside dia. x inside dia. x length)

Nozzie part No. {093400-0540) {093400-3020)
Nozzle holder part No. {093100-0190) (093100-6090)
Injection pipe (mm) 6 x 2 x 600 6x 2 x 747

Test oil

ASTM D875 No. 2 diesel fuel or equivalent

Oil temperature {°C)

40 to 45

Nozzle opening pressure (MPalkg/cm?}) 17.2 {175} 24.5 {250}
Transfer pump pressure {kPafkg/cm?}} 157 {1.8}
Service standard (cc/1000 st.) Manufacturer standard (cc/  st.)
Injection volume Rack Pum
R”.th position smﬂ . Maximum L Maximum
o Rack positions poin (mm) {rpm) Injection variance Injection variance
B to E are the volume between cylinder volume between cylinder
reference volume A
when adjusting {Basic point) 12.3 975 139 - 145 8
the injection
volume. B 12.0 500 * 148 - 154 8
o Marks  are C 9.1 415 *24 - 28 5
average volumes. D
E
Governor performance curve
Rack limit
Min. 17. 07111/[ Economy set
(when stop lever is
/ overated
12. 8
e
& - “Q"‘M.-
E 12.0 B
c 9.1
E 9.0
2
S \
Nax. 2. 0
0 100 415 500 800 1,200
§75 1,000 1,050
Pume apeed (rom)
TWEOOBIS

12-12-2
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TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number

6151-72-1770 (106692-9260)
6151-72-1771 (106692-9261)

6151-72-1860 (106069-7270) (-50°C) Model Serial No. Model Serial No.
( ): Injection pump manufacturer’s part No. D85A-21, D85E-21 S6D125-2
Injection Injection pump D85P-21, D85C-21
Pump Type Manufacturer D85A-21S, D85A-21B
PE-P(PS3S) BOSCH D85A-21D

Injection pump specification

Applicable Machine

Applicable Engine

Engine Specification

Rotating direction

Counterclockwise

Flywheel horsepower (kW {HP}) / rpm)

177 {222}/2,000 (Gross)

Injection order

1-5-3-6-2-4

Maximum torque  (Nm

{kgm}/ rpm)| 1,040 {106}/1,400 (Gross)

Injection interval

59°30" - 60°30’

High idling speed (rpm) 2,150 - 2,250
Plunger pre-stroke (mm) 3.70 - 3.80 Low idling speed (rpm) 670 — 720
Delivery valve (mm?3/st) :
g 90 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW

Calibration Standard

( ): Injection pump manufacturer’s part number

Service standard

Manufacturer standard

Conditions

Nozzle & nozzle holder part No.

(105780-8140)

6151-12-3200 (105111-4550)

e Service standard Nozzle part No.

(105780-0000)

6151-12-3220 (105025-0330)

indicates data
using calibration
test parts.

e Manufacturer
standard is data
for factory test.

Nozzle holder part No.

(105780-2080)

6152-12-3110 (105041-7130)

Injection pipe (mm)
(Outside dia. x inside dia. x length)

8 x 3 x 600

6 x 2.2 x720

Test oil

ASTM D975 No. 2 diesel fuel or equivalent

Oil temperature (°C)

40 to 45

Nozzle opening pressure (MPa{kg/cm?}) 17.2 {175} 24.5 {250}
Transfer pump pressure (kPa{kg/cm?}) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/ st.)
Injection volume Rack Pum
l Rack position speez Average Maximum Average Maximum
o Rack positions point (mm) (rpm) injection variance injection variance
B to E are the quantity between cylinder quantity between cylinder
reference volume A
when adjusting (Basic point) 9.1 1,000 *119 - 123 +3 * 145 -
the injection
volume. B 9.3 700 *x142.5 - 146.5 +4 *x 167 -
C Approx. 6.0 400 - +15 * 16 -
E - 100 * 185 — 205 - *200 -
Z Approx. 6.0 540 - - - -
Governor performance curve Boost compensator performance curve
Min. 14. 0
Rack limit
— Boost compensator stroke
= E 21,040, 1(mm)
E B
= 9.2 " = A =
° 9.1 l : e R (9. 3)
= A - -
§ 9.0 \_““ g §
S 7.6£0. 1 \ - 3
& 6.0 c % < S R-1.0
5.4£0. 5 “‘ o~ =
L & 0 7.3%t2.7 18. 0+6. 7
{5520} {135450}
Boost pressure(kPa{mmHgl)
0 400 (900) 1,100
920 1,035
(940) (1,020)
Pump speed (rom) TJEO1351

(10)



TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number Applicable Machine Applicable Engine
6151-72-1180 (092000-1210) Model Serial No. Model Serial No.
( ): Injection pump manufacturer’s part No. D65EX-12, D65P-12 S6D125-2
Injection Injection pump D65PX-12
Pump Type Manufacturer D85E-SS-2
NB(EP9) DENSO DBSE-SS-2A

Injection pump specification

Engine Specification

Rotating direction

Counterclockwise

Flywheel horsepower (kW {HP}) / rpm)

141 {188}/1,950 (Net)

Injection order

1-5-3-6-2-4

Maximum torque

(Nm {kgm}/ rpm)

981 {100}/1,200 (Net)

for Service standard

Injection interval 59°30" - 60°30’ High idling speed (rpm) 2,050 - 2,150
Plunger pre-stroke (mm) 4.2 Low idling speed (rpm) 800 - 850
Delivery valve (mm?/st) :

retraction volume 90 Pump tester capacity Motor 7.5 kW

Calibration Standard

(

): Injection pump manufacturer’'s part number

Service standard

Manufacturer standard

Conditions

Nozzle & nozzle holder part No.

(093500-6090)

Nozzle part No.

(093400-0540)

(093400-3020)

e Service standard
indicates data

Nozzle holder part No.

(093100-0190)

(093100-6090)

using calibration
test parts.

Injection pipe (mm)
(Outside dia. x inside dia. x length)

6 x 2 x 600

6 x2x747

o Manufacturer

Test oil

ASTM D975 No. 2 diesel fuel or equivalent

standard is data

Oil temperature (°C) 40 to 45
for factory test. -
Nozzle opening pressure (MPa{kg/cm?}) 17.2 {175} 24.5 {250}
Transfer pump pressure (kPa{kg/cm?}) 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/ st.)
Injection volume Rack Pum
Rack position speeg Average Maximum Average Maximum
o Rack positions point (mm) (rpm) injection variance injection variance
B to E are the quantity between cylinder quantity between cylinder
reference volume A
when adjusting (Basic point) 12.3 975 139 — 145 8
the injection
volume. B 9.1 410 24 - 28 5
C
D
E
Governor performance curve
Rack limit
Min.17. 0 T} [
12. 9 \
= 12.8 \ A
E 12.3
2 9 B
> 9.0
3
(=4
Max. 2. 0 — | =
0100 500 800 1,200
415 975/ 1,050
1,000
Pump speed (rpm) TJE00973

12-12-4
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TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number
6151-72-1640 (106692-9320)
6151-72-1641 (106692-9323)

Applicable Machine

Applicable Engine

Model

Injection pump specification

Serial No. Model Serial No.
( ): Injection pump manufacturer’s part No. D75S-5 S6D125-2
Injection Injection pump
Pump Type Manufacturer
PE-P(PS3S) BOSCH

Engine Specification

Rotating direction

Counterclockwise

Flywheel horsepower (kW {HP}) / rpm)

166 {222}/2,000 (Gross)

Injection order

1-5-3-6-2-4

Maximum torque

(Nm {kgm}/ rpm)

963 {98.2}/1,500 (Gross)

Injection interval

59°30" - 60°30’

High idling speed

(rpm) 2,150 - 2,250
Plunger pre-stroke (mm) 3.70 - 3.80 Low idling speed (rpm) 550 - 650
Delivery valve (mm?3/st) :
. 90 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW
Calibration Standard

( ): Injection pump manufacturer’s part number

Conditions

e Service standard
indicates data
using calibration

Service standard

Manufacturer standard

Nozzle & nozzle holder part No.

(105780-8140)

6151-12-3400 (105111-4600)

Nozzle part No.

(105780-0000)

6151-12-3420 (105025-0750)

Nozzle holder part No.

(105780-2080)

6152-12-3110 (105041-7130)

Injection pipe (mm)
test parts. (Outside dia. x inside dia. x length) 8 x 3 x 600 6 x2.2x720
° Manufactyrer Test oil ASTM D975 No. 2 diesel fuel or equivalent
standard is data Oil temperature (°C) 40 to 45
for factory test. -
Nozzle opening pressure (MPa{kg/cm?}) 17.2 {175} 24.5 {250}
Transfer pump pressure (kPa{kg/cm?}) 157 {1.6} 157 {1.6}
Service standard (cc/ st.) Manufacturer standard (cc/1000 st.)
Injection volume Rack Pum
Ra_cl; position speez Iniecti Maximum Iniecti Maximum
o Rack positions poin (mm) (rpm) ”J‘TCt'O” variance ”J‘TCt'O” variance
B to E are the volume between cylinder volume between cylinder
reference volume A
VIY\hen adjusting (Basic point) 8.0 1,000 - - *128 - 132 +3
the injection
volume. B 8.5 750 - - * 150 — 154 +4
e Marks % are C 6.1 300 - - *13.5 - 16.5 +15
average volumes. D 10.7 - 10.9 100 — — — —
E 7.7 1,050 - - *119 - 125 -
Governor performance curve Boost compensator performance curve
Min. 14.0
Rack limit :10. 8+£0. Imm
D — Boost compensator stroke e 8.5
N B 20. 8% 'mm E
[S
E 8.5 \ Sl A s
\._,.__\ =
< \‘ =
2 \E 3
- 1.7 \ S 7.9
S \ S
: A = 0 7.7 16. 0
o c 1 . .
s B8 \ (56+20) {120]
1
] Boost pressure
- kPa{mmHg]}
TDE0O0408
0 300 1050
Pump speed (rpm) TDE00407

12-12-5
(10)



TESTING AND

ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number
6151-72-1790 (106692-9350)

Applicable Machine

Applicable Engine

6151-72-1791 (106692-9352) Model Serial No. Model Serial No.
( ): Injection pump manufacturer’s part No. LW250-5 S6D125-2
Injection Injection pump
Pump Type Manufacturer
PE-P(PS3000) BOSCH

Injection pump specification

Engine Specification

Rotating direction

Counterclockwise

Flywheel horsepower (kW {HP}) / rpm)

184 {250}/2,100 (Gross)

Injection order

1-5-3-6-2-4

Maximum torque

(Nm {kgm}/ rpm)

1,100 {112}/1,400 (Gross)

Injection interval 59°30" - 60°30’ High idling speed (rpm) 2,300 - 2,400
Plunger pre-stroke (mm) 3.70 - 3.80 Low idling speed (rpm) 550 - 650
Delivery valve (mm?/st) :

retraction volume 90 Pump tester capacity Motor 7.5 kW

for Service standard

Calibration Standard

): Injection pump manufacturer’'s part number

Service standard

Manufacturer standard

Conditions

Nozzle & nozzle holder part No.

(105780-8140)

6151-12-3400 (105111-4600)

e Service standard

Nozzle part No.

(105780-0000)

6151-12-3420 (105025-0750)

indicates data

Nozzle holder part No.

(105780-2080)

6152-12-3110 (105041-7130)

using calibration
test parts.

Injection pipe (mm)
(Outside dia. x inside dia. x length)

8 x 3 x 600

6 x 2.2 x 720

o Manufacturer

Test oil

ASTM D975 No. 2 diesel fuel or equivalent

standard is data

Oil temperature (°C) 40 to 45
for factory test. -
Nozzle opening pressure (MPa{kg/cm?}) 17.2 {175} 24.5 {250}
Transfer pump pressure (kPa{kg/cm?}) 157 {1.6} 157 {1.6}
Service standard (cc/ st.) Manufacturer standard (cc/1000 st.)
Injection volume Rack Pum
Ra_th position speeg . Maximum . Maximum
o Rack positions pon (mm) (rpm) InJelct|on variance InJelct|on variance
B to E are the volume between cylinder volume between cylinder
reference volume A
when adjusting  |(Basic point) 9.0 1,050 *125 + 2 +3 *147.5 -
the injection
volume. B 9.0 700 *147 + 2 - *x161.5 -
o Marks % are C approx. 6.3 300 *x14 £ 15 +15 * 15 -
average volumes. D _ — _ _ _ _
E - 100 * 14520 - * 150 -

Governor performance curve

Boost compensator performance curve

Pump speed (rpm)

Min. 14. 0
Rack limit
E ¥y
= E — Boost compensator stroke
S 9.8%0.1 . —
2 9 8 . B A $1..0£0. 1(mm) £ R, (9. 3)
» 9.3 y =
b \ S
~ C . 810. 1— =
5 6 8 7.8%0. 1 \“ =
(=4 “ § R]']. 0
5. 9+0. 4 \ -
8 s 0 18.7¢2.7  29.316.7
\__ \. {140. 0£20)  {220. 8£50]
0 Boost pressure(kPa{mmHgl)
300 ((420) (1, 100) | 1,175
300 (1,100)

TJEO1352

12-12-6
(10)
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TESTING AND ADJUSTING FUEL SYSTEM
{CALIBRATION DATA)

Injection Pump Assembly Number

" p Aopli -
6152.72-1210 (106675-4150) Applicable Machfne pplicable Englr'\e
6152-72-1240 {106675-4430) (~-50°C) Model Serial No. Model Serial No.
{ ): Injection pump manufacturer’s part No. PC400-6 (CUSTOM) - 31009 SABD125-2
Injection Injection pump PCA00LC-6 {CUSTOMY - - 31009
Fump Type Manufacturef PCA450-6 (MIGHTY) *~ 11009
PC450LC-6 (MIGHTY) | » ~ 11009
PE-P(PS35) ZEXEL BR600JG-1
Injection pump specification Engine Specification
Rotating direction Counterclockwise Flywheel horsepower (kW {HP}) / rpm} | 241 {322}/1,950 (Gross)
Injection order 1-5-3-6-2-4 Maximum torque  {Nm {kgm}/ rpm) | 1,250 {127}/1,400 {Gross)
Injection interval 59°30" - 60°30" High idling speed {rpm) 2,100 ~ 2,200
Plunger pre-stroke {(mm) 3.70 - 3.80 Low idling speed {rpm) 750 - 850
Delivery valve {mm?/st) :
A 100 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW

615002

Calibration Standard { ): Injection pump manufacturer’s part number
Service standard Manufacturer standard
Conditions Nozzle & nozzle holder part No. (105780-8140) 6152-12-3100 (105111-4540)
» Service standard Nozzle part No. {105780-0000) 6152-12-3120 {105025-0120}
indicates data Nozzle holder part No. {105780-2080) {105041-7130)
using calibration | Injection pipe {mm)
test parts. (Outside dia. x inside dia. x length) 6x22x720
. Manufactprer Test oil ASTM D875 No. 2 diesel fuel or equivalent
standard is data " e {°C) 40 to 45
for factory test. -
Nozzle opening pressure (MPalkg/em?) 17.2 {175} 27.5 (280}
Transfer pump pressure (kPa{kg/cm?)) 157 {1.6} 157 {1.6}
Service standard (cc/ st.) Manufacturer standard (cc/1000 st.)
Injection volume Rack P
' Rack pos?f;on s::;s Average - Maximum Average Maximum
o Rack positions point {mm) (rpm) injection variance injection variance
B to E are the quantity between cylinder quantity between cylinder
reference voiume A
when adjusting | (gasic point) 9.5 975 1735 - 1815 x3 185 1
the injection
volume, B 95 700 172.5 - 182.5 - 184 -
C Approx. 5.7 400 9.5~ 125 +15 18.5 0.6
D - -
E 10.0 - 10.2 100 - 160
Governor performance curve Boost compensator performance curve
Min 14. 0 Rack limit :10.0-10.2 (mm)
——1 ~ Boost compensator stroke
1. 35-1. 55 (mm)
E 10.3-10. g b iis | g A &
E 9. 5HE - E R{9.5)
i3
s 8.7 I \\\ E §
E 7.4-7.6 \ % E -
g 5 7 \c \\ o™ g
S 5.2-80 \ Lo = Riml.45
4 oL =
oz \\ . o
L 0 12.0~17.4 44.0-57.4
{90-130] {330-430}
Boost eressure (kPa{mmHol)
0 12500/ \(400) {3901\ 1.075 o e tkratmmie
300 400 1,010
Pume soeed (rom) TWED0820

12-12-8
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TESTING AND ADJUSTING

FUEL SYSTEM
{CALIBRATION DATA)
Injection Pump Assembly Number Applicable Machine Applicsble Engine
6152-72-1310 (106675-4330) Model Serial No. Model Serial No.
{ I: Injection pump manufacturer’s part No. HD255-5 SABD125-2
Injection Injection pump
Pump Type Manufacturer
PE-P(PS3S) ZEXEL
Injection pump specification Engine Specification

Rotating direction

Counterciockwise

Flywheel horsepower (kW {HP)) / rpm)

241 {328)/2,100 (Gross)

Injection order

1-5-3-6-2-4

Maximum torque {Nm

{kgm}/ rpm)| 1,300 {132}/1,400 {Gross)

Injection interval

£9°30° - 60°30°

High idling speed {rpm) 2,400 - 2,500
Plunger pre-stroke (mm) 3.75 - 385 Low idling speed {rpm) 700 - 800
Delivery valve {mm?/st) :
' 100 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW

Calibration Standard

{ ): Injection pump manufacturer’'s part number

Conditions

o Service standard
indicates data
using calibration
test parts.

& Manufacturer
standard is data
for factory test.

Service standard

Manufacturer standard

Nozzie & nozzle hoider part No.

(105780-8140}

6152-12-3100 (105111-4540)

Nozzle part No.

(105780-0000)

6152-12-3120 (105025-0120)

Nozzle holder part No.

{105780-2080)

6152-12-3110 {105041-7130)

Injection pipe {mm)
{Qutside dia. x inside dia. x length)

8 x 3 x 600

6x22x720

Test oil

ASTM D975 No. 2 diesel fuel or equivalent

Oil temperature {°C)

40 to 45

Nouzle opening pressure (MPalkg/cm?)) 17.2 {175} 27.5 {280}
Transfer pump pressure {kPafkg/cm?}) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/1000 st.)
Injection volume k p
' Rack :s?tcion su‘r:s - Maximum e Maximum
- point p d Injection variance Injection variance
« Rack positions {mm) {rpm} volume 3 volume H
B1toE are the between cylinder between cylinder
reference volume A
whgn 'adjysting (Basic point) 95 1,050 170.5 - 1785 +3 178 - 186 +3
the injection B 9.8 700 1825 - 1925 . 189 - 199 N
® Marks % are C 5.7 375 11.5 - 145 +15 13.5- 165 +15
average volumes. D
E

Governor performance curve

Boost compensator psrformance curve

Boost cancel stroke:2. 4 {mm)
Dumser spring sel R,y (mm)
™ ) [—Boost co-‘unsator stroke
E Ry+0. § \\ 1.8-2. 1 (mm)
S R ) — g [
° 3 19, Ay AN é £
- Ri (9. 5) X -
E (88 A =1 _ Rs.8)
- "m-am.s-——k =| £ z
3 MR E
. C 21 o
R (. 7 ¢ \ Z|s : e
R (5. 3) . = - =
) N 0=30%1. Smm’/ Tl e 0 5.4-8.0 17.3-30.7
[R2.31- [ 301 Sam ’ti (40-501  {130-230I
T3 S— .
0 375 1440-¢90 1 (395) AN Boost eressure (kPa{mmHol)
{345-395) 720-780 /1.200—1.250
445 1.076~1,085
Pume sseed {(rom) TWEQD821

®




TESTING AND ADJUSTING

FUEL SYSTEM

{CALIBRATION DATA)
Injection Pump Assembly Number
6152-72-1971 (106682-9451)

Applicable Machine

Applicable Engine

Mode! Serial No. Model Serial No.
{ ) Injection pump manufacturer’s part No. Generator SAA6D125-2
Injection Injection pump (50 Hz onty)
Pump Type Manufacturer
PE-P(PS7S) ZEXEL

injection pump specification

Engine Specification

Rotating direction

Counterclockwise

Rated flywheel horsepower

(kW {HP} / rpm)

307 {411}/1,500 (Gross)

Injection order

1-65-3-6-2-4

Maximum fiywheel horsepower

{kW {HP} / rpm)

337 {452}/1,500 (Gross)

for Service standard

Injection interval 59°30" —~ 60°30’ High idling speed {rpm) Max. 1,575
Plunger pre-stroke {mm) 2.75- 285 L.ow idling speed {rpm) 700 - 800
Delivery valve (mm?3/st) :

retraction volume 100 Pump tester capacity Motor 7.5 kW

Calibration Standard

{

): Injection pump manufacturer’'s part number

Service standard

Manufacturer standard

Conditions

Nozzle & nozzle holder part No.

o Service standard

Nozzie part No.

{105780-0050)

6152-12-3520 (105025-1090)

indicates data

Nozzie holder part No.

{105780-2090)

6152-12-3110 (105041-7130)

using calibration
test parts.

Injection pipe {mm)
{Outside dia. x inside dia. x length)

8 x 4 x 1,000

6x2.2x720

o Manufacturer

Test oil

ASTM D975 No. 2 diesel fuel or equivalent

standard is data
for factory test.

Oil temperature *C)

40 10 45

Nozzle opening pressure {(MPa{kg/cm?}) 17.2 {17%} 27.2 {280}
Transfer pump pressure (kPalkgicm?)) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard {cc/1000 st.)
Injection volume Rack Pum
Rack po:ition speeg P Maximum L Maximum
» Rack itions point (mm) frpm) !nge‘cﬂon variancg ln;(:ctton variance
8 to E are the volume between cylinder volume between cylinder
reference volume A
when adjusting  ligacic point) 14.8 750 3835 23 310
the injection r
volume. B 16.0 750 441 - 451 - 350
o Marks & are C 7.0 375 85~ 125 3 15
average volumes. D - 100 380 - 400 - 385
E
Governor performance curve
18%
' —1 Rack fimit
L IL//-//
D
&
€
- 16. 0 $
: \
poe 14. 8 A
a
-3
= 1.0 c
= 1ditne sub serine set:6. 65 mm
6.6 X
0 375
750 786,
Pumo speed (rem) TDEOO398

®
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TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number

Applicabie Machine

Applicable Engine

6151-72-1390 (106692-9280) Model Serial No. Model Serial No.
{ ): Injection pump manufacturer’s part No. E£G220BS-2 S6D125.2
Injection Injection pump DCA220SPK
Pump Type Manufacturer (DENYO generator)
PE-A({PS3S) ZEXEL

Injection pump specification

Engine Specification

Rotating direction Counterclockwise Rwhael horsepower (kW {HP}) / rpm) ;5] g;gﬂﬁ oty gg;
Injection order 1-5-3-6~-2-4 Maximum torque  {Nm {(kgm}/ rpm) -
Injection interval 59°30" - 60°30" High idling speed (rpm)| e 1380 180 1
Plunger pre-stroke {mm) 3.55 - 3.65 Low idling speed {rpm) 700 - 800
Delivery vaive {mmd/st) i

. 90 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW

Calibration Standard { ___): Injection pump manufacturer’s part number
Service standard Manufacturer standard
Conditions Nozzie & nozzie holder part No. (105780-8140) 6151-12-3300 (105111-4570)
» Service standard Nozzle part No. {105780-2080) 6151-12-3320 {105025-0690)
indicates data Nozzie holder part No. {105780-0000) 6152-12-3110 {105041-7130)
using calibration | injection pipe {mm)
test parts. (Outside dia. x inside dis. x length) 8x3 x 600 8x22x720
o Manufacturer Test oil ASTM DS75 No. 2 dissel fuel or squivalent
gndnrdf r;‘tf:t“ Oil temperature {*C) 40 to 50
Nozzle opening prassurs (MPa{kg/em?}) 17.2 {175} 24.5 {250}
Transfer pump pressure (kPakg/env)l 157 {1.6} 157 {1.6}
Service standard {cc/1000 st.) Manufacturer standard (cc/1000 st.)
|injection volume
Rack p::i:i‘::n ::;‘:z L Maximum L Maximum
» Rack positions point {mm) {rpm) 'n"fm" variance ln;:ct:on varisnce
B to E are the voiume batween cylinder volume betwsen cylinder
reference volume 'y
when adjusting (Basic point) 10.3 750 *208 - 212 3 *230
the injection B 59 375 *13.5 - 16.5 15 *15
volume. pprox. 5. .5 - 16. Y
o Marks * are C
average volumes. o)
E
Governor performance curve
14.0
or more \
10. 5 T
- 10. 3£0. 1 \ A
E 10.00.2
s
g 5. B
T 5 420,
; \
3. 5¢0.
L |
378 750 \ 810
785 900
815
Pume svesd (ronm) TWEDQ5891
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TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)
Injection Pump Assembly Number

6152-72-1390 (106675-4291) licable Machine Appiicable Engine
6152-72-1391 (106675-4292) App ; ee - "
6152-72-1392 (106675-4295) Model Serial No. Model Serial No.
{ ) Injection pump manufacturer’s part No. EG300BS-5 SAED125-2
Injection Injection pump DCA300SPK
Pump Type Manufacturer (DENYO generator)
PE-A({PS3S) ZEXEL
Injection pump specification Engine Specification

Rotating direction Counterclockwise Flywheel horsepower (kW (HP}) / rpm) 332 311V, 500 (90 e Gross)
Injection order 1-5-3-6-2-4 Maximum torque  (Nm {kgm}/ rpm) -

. . ) R . < ars .1 H
Injection interval 59°30° - 60°30 High idling speed (rpm) ::: 1;83 {28 Hi{
Plunger pre-stroke (mm) 3.55 ~ 3.65 Low idling speed {rpm) 700 - 800
Delivery vaive (mm¥st) i

. 100 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW
Calibration Standard { ): Injection pump manufacturer's part number
Service standard Manufacturer standard
Conditions Nozzie & nozzle holder part No. {105780-8140) 61562-12-3200 (105111-4560)
o Service standard Nozzle part No. {105780-2080) §152-12-3220 (105025-0680)

indicatas data Nozzle holder part No. {105780-0000) 6152-12-3110 (105041-7130)

using calibration | injection pi {mm)

test parts. {Outside dia. inside dia. x lengthy 8 x 3 x 600 6x22x720
« Manufacturer Test oil ASTM D875 No. 2 diesel fuel or equivalent

m&ﬂggg Qil temperature (*C) 40 to 50

Nozzle opsning pressure (MPa{kg/cm?)) 17.2 {175} 27.5 {280}
Transfer pump pressure (kPafkg/cm?)) 157 {1.6} 157 {1.6}
Service standard {cc/1000 st.) Manufacturer standard {(cc/1000 st.)
Injection volume P
Rack p:s:fitm s::;ﬁ _— Maximum L Maximum
* Rack positions point {mm) {rpm) |n;e‘ctmn variance ln;e|ctuon variance

Bto E are the velume between cylinder volume between cylinder

reference volume A

when adjusting  gagic point)| 107 900 *320 - 326 max. 19 *255

the injection B 1.3 900 %355 - 363 *288

volume. : =
o Marks ¥ are C approx. 5.5 375 *15 - 18 max. 5§ *15

average volumes. D 10.7 750 *315 - *265

E
Governor performance curve
14.0
or more
-~ B
HINE i A
~ 0. D
s
z
2
S 6.0
= 55 c
73
2585 | | )
0 375
75045 900158
Pume soeed (rom)
TWEQ0592
12-12-12
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TESTING AND ADJUSTING

FUEL SYSTEM

{CALIBRATION DATA)

Injection Pump Assembly Number

6151-72-1810 (106992-9440)

Applicable Machine

Applicable Engine

Model Serial No. Model Serial No.
{ ): Injection pump manufacturer’s part No. ED250-2 S60125-2
Injection Injection pump
Pump Type Manufacturer
PE-P(PS3S) ZEXEL

Injection pump specification

Engine Specification

Rotating direction

Counterclockwise

Fiywhee!l horsepower (kW {HP}} / rpm)

168 {224)/2,100 (Gross)

Injection order

1-5~3-6-2-4

Maximum torgque

{Nm {kgm}/ rpm)

951 {97}/1,400 {Gross)

for Service standard

Injection interval 59°30" - 60°30" High idling speed {rpm) 2,250 - 2,350
Plunger pre-stroke (mm) 3.75 - 3.85 Low idling speed {rpm) 650 - 700
Delivery valve (mm?3/st} :

retraction volume 100 Pump tester capacity Motor 7.5 kW

Calibration Standard

{

): Injection pump manufacturer’s part number

Service standard

Manufacturer standard

Conditions

o Service standard

indicates data

using calibration
test parts,

(Qutside dia. x inside dia. x length)

Nozzle & nozzie holder part No. {105780-8140) 6151-12-3200 (105111-4550)
Nozzle part No. ) (105780-0000) 6151-12-3220 {105025-0320)
Nozzle holder part No. (105780-2080) 6152-12-3110 (105041-7130}
Injection pipe {(mm) 8 x 3 x 600 6 x 2.2 x 720

o Manufacturer Test oil

ASTM D875 No. 2 diesel fuel or equivalent

standard is data
for factory test,

Oil temperature

{°C)

40 to 45

Nozzle opening pressure (MPa{kg/em®) 17.2 {175} 24.5 {250}
Transfer pump pressure (kPalkg/cm?) 157 {1.6} 157 {1.6}
. Service standard {cc/1000 st} Manufacturer standard (cc/1000 st.)
Injection volume
" Rack p;a;;tn ::;25 Average Maximum Average Maximum
o Rack positions point {mm) {rom) injection variance injection variance
B to E are the quantity between cylinder quantity between cylinder
reference volume A
when adjusting  |(Bagic point)| 93 1,050 130 - 134 3
the injection 8 a3 700
volume. - -
C 7.0 325 285~ 315 +15
D
E
Governor performance curve Boost compensator performance curve
Min. 14. 0
\ r— Boost comoensator stroke
1. 2-1. 4 {mm)
E R (9. 3) - B A
Z Rt3.0 Y e
E ‘\ 0=22. 5-25. 5 ~ R {9. 3}
T R(7.0) c \Y 5
< Y -
: R4 (5 5) \\‘ § ]
: \\ Ra' 1. 3‘
o ' S
) ot
\ = 0 4.6-10.0 2.1
b {35-75) {{170)}
t
0 325 T125-1.175 Boost pressure (kPatmmhol)
1,060~-1.070
Pusp speed (rom) TWE00822

®




TESTING AND ADJUSTING

FUEL SYSTEM

{CALIBRATION DATA)

Injection Pump Assembly Number Applicable Machine Applicable Engine
6151-72-1820 {106392-9460) Model Serial No. Model Serial No.
{ ): Injection pump manufacturer’s part No. £D400-2 S6D125-2
Injection Injection pump
Pump Type Manufacturer
PE-P(PS3S) ZEXEL
Injection pump specification Engine Specification
Rotating direction Counterclockwise Flywheel horsepower (kW {HP}} / rpm)| 204 {273}/2,000 {Gross)
Injection order 1-5-3-6-2-4 Maximum torque  {(Nm {kgm}/ rpm)| 1,170 {119}/1,400 (Gross)
injection interval 59°30' - 60°30° High idling speed {rpm) 2,250 - 2,350
Plunger pre-stroke {mm) 3.76 - 3.85 Low idling speed {rpm) 650 ~ 700
Delivery valve {mm3/st) ;
. 100 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW
Calibration Standard { ): Injection pump manufacturer’s part number
Service standard Manufacturer standard
Conditions Nozzle & nozzle holder part No. {105780-8140) £151-12-3200 (105111-4550)
o Service standard Nozzle part No. . {105780-0000) 6151-12-3220 {105025-0330)
indicates data Nozzle holder part No. (105780-2080) 65152-12-3110 (105041-7130)
using calibration | injection pipe {mm)
test parts. (Outside dia. x inside dia. x length) 8 x 3 x 600 6x2.2x720
. Man:f”azturer Test oil ASTM D975 No. 2 diesel fuel or equivalent
stan is data : s
for factory test. Qil temper'ature {°C) 40 to 45
Nozzte opening pressure (MPatkgiem?}} 17.2 {175} 24.5 {250)
Transfer pump pressure (kPalkg/em?}} 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard {cc/1000 st.)
Injection volume R
d Rack posaifi,:)n ::22 Average Maximum Average Maximum
» Rack positions point {mm) (rpm) injection variance injection variance
B to E are the quantity between cylinder quantity between cylinder
reference volume A
when adjusting (Basic paint) 9.7 1,000 161 - 165 =3
the injection B 57 700 -
volume. '
C 7.0 325 28.5 - 315 +15
D
E
Governor performance curve Boost compensator performance curve
Min. 14. 0
— Boost comoensator stroke
.2~ 4 (mm)
T R8T ‘ B A
£ j#3.07] \ €
s N 0=22. 5-25. 5 ~ RisT
Z R (7.O) c \\ s
g M -
= R, (5. 6) \ @
E \ \ S R-1.3
= A s
| P
§ 0 4.6-10.0 22. 1)
b {35~75) {17001
Boost sress {xkPa{mmHal)
0 325 1125-1.175 ure tkra
1,050-1.080

Pums speed (rom)

TWE00823

12-12-14
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TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number

6152-72-1810 (106675-4312)

Applicable Machine

Applicable Engine

Model Serial No. Model Serial No.
( ): Injection pump manufacturer’s part No. FD430-2 SA6D125-2
Injection Injection pump
Pump Type Manufacturer
PE-P(PS3S) ZEXEL

Injection pump specification

Engine Specification

Rotating direction

Counterclockwise

Flywheel horsepower (kW {HP}) / rpm)

227 {304}/2,100 (Gross)

Injection order

1-5-3-6-2-4

Maximum torque

(Nm {kgm}/ rpm)

1,190 {121}/1,400 (Gross)

for Service standard

Injection interval 59°30" - 60°30’ High idling speed (rpm) 2,250 - 2,350
Plunger pre-stroke (mm) 3.75 - 3.85 Low idling speed (rpm) 800 - 850
Delivery valve (mm?3/st) :

retraction volume 100 Pump tester capacity Motor 7.5 kW

Calibration Standard

( ): Injection pump manufacturer’s part number

Conditions

e Service standard
indicates data
using calibration
test parts.

o Manufacturer
standard is data
for factory test.

Service standard

Manufacturer standard

Nozzle & nozzle holder part No.

(105780-8140)

6152-12-3100 (105111-4550)

Nozzle part No.

(105780-0000)

6152-12-3120 (105041-7120)

Nozzle holder part No.

(105780-2080)

(105041-7130)

Injection pipe (mm)
(Outside dia. x inside dia. x length)

8 x 3 x 600

6 x 2.2 x 750

Test oil

ASTM D975 No. 2 diesel fuel or equivalent

Injection volume

o Rack positions
B to E are the
reference volume
when adjusting
the injection
volume.

Oil temperature (°C) 40 to 45
Nozzle opening pressure (MPa{kg/cm?}) 17.2 {175} 27.5 {280}
Transfer pump pressure (kPa{kg/cm?}) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/1000 st.)
Rack p:se;glén :;;25 Average Maximum Average Maximum
point (mm) (rpm) injection variance injection variance
quantity between cylinder quantity between cylinder
A
(Basic point) 9.0 1,050 161 — 165 +3
B 9.4 700 176 — 182 -
C 6.1 340 28 - 32 +15
D — - — — — —
E 10.1 - 10.3 100 150 - 170

Min. 14.

10. 3-10.
9.1
9.0

6.
6

(mm)

Rack position

.

Governor performance curve

0

Boost compensator performance curve

Rack limit :10.1-10.3 (mm)

\\ Boost compensator stroke
5 N 4 :1.45-1. 65 (mm)

y
E \ B _
1 B T T —— 153
N, —h 1S3
\ aNUEE = R (10. 0)
0 A °
C \ sl s et
N h|b g
\ <le < Ri-1.55
Ay ©
. = 0 10.6-16.0  (50.7)
{80-1201  { (380))
B t
0 300/ (420) (560) | (310) |1.125-1.175 oost pressure (kPa{mmHol)
340 700 1,090-1.100

Pump speed (rpm)

TWE00824

12-12-15
®




TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number

Applicable Machine

Applicable Engine

6151-72-1390 (106692-9280)

Model Serial No.

Model Serial No.

( ): Injection pump manufacturer’s part No.

For MQ generator

Injection Injection pump DCA-220 SSK
Pump Type Manufacturer (Prime)
PE-P(PS3S) BOSCH

S6D125-2

Injection pump specification

Engine Specification

Rotating direction Counterclockwise

Flywheel horsepower (kW {HP}) / rpm)

209 {280}/1,800 (60 Hz, Gross)

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

Maximum torque

(Nm {kgm}/ rpm) —

for Service standard

Injection interval 59°30" — 60°30’ High idling speed (rom)| Max. 1,890 (60 Hz)
Plunger pre-stroke (mm) 3.59 - 3.65 Low idling speed (rpm) 700 - 800
Delivery valve (mm?3/st) :

retraction volume 90 Pump tester capacity Motor 7.5 kW

Calibration Standard

(

): Injection pump manufacturer’'s part number

Service standard

Manufacturer standard

Conditions Nozzle & nozzle holder part No.

(105780-8140)

6151-12-3300 (105111-4570)

Nozzle part No.

(105780-0000)

6151-12-3320 (105025-0690)

o Service standard

indicates data Nozzle holder part No.

(105780-2080)

6152-12-3110 (105041-7130)

using calibration
test parts.

Injection pipe (mm)
(Outside dia. x inside dia. x length)

8 x 3 x 600

6 x 2.2 x 720

Pump speed (rpm)

TWE0085K0

° Manufactt_lrer Test oil ASTM D975 No. 2 diesel fuel or equivalent
standard is data Oil temperature (°C) 40 to 45
for factory test. -
Nozzle opening pressure (MPa{kg/cm?}) 17.2 {175} 24.5 {250}
Transfer pump pressure (kPa{kg/cm?}) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/1000 st.)
Injection volume Rack Pum
l Rack position speeg Average Maximum Average Maximum
o Rack positions point (mm) (rpm) injection variance injection variance
B to E are the quantity between cylinder quantity between cylinder
reference volume A
when adjusting (Basic point) 10.3 750 208 - 212 +3 230 —
the injection
volume. B Approx. 5.9 375 13.5-16.5 +15 15 -
Cc
D
E
Governor performance curve
Min. 14.0
= 10. 5 ¢
€ 10.2-10. 4 ‘\ A
< 9.8-10.2
§ 5.9 B Idling sub spring set
o 5.2-5.6
(&}
: \
3.4-3.6 1
0 375 750 910
785 \ 900
815

12-12-16
(10)
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TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number
6152-72-1440 (106675-4172)
6152-72-1441 (106675-4173)

Applicable Machine

Applicable Engine

6152-72-1442 Model Serial No. Model Serial No.
( ): Injection pump manufacturer’s part No. WA470-3 SA6D125-2
Injection Injection pump
Pump Type Manufacturer
PE-6P BOSCH

Injection pump specification

Engine Specification

Rotating direction

Counterclockwise

Flywheel horsepower (kW {HP}) / rpm)

202 {275}/2,200 (Gross)

Injection order

1-5-3-6-2-4

Maximum torque

(Nm {kgm}/ rpm)

1,070 {109}/1,400 (Gross)

for Service standard

Injection interval 59°30" - 60°30’ High idling speed (rpm) 2,350 — 2,450
Plunger pre-stroke (mm) 3.75 - 3.85 Low idling speed (rpm) 700 - 750
Delivery valve (mm?3/st) :

retraction volume 100 Pump tester capacity Motor 7.5 kW

Calibration Standard

(

): Injection pump manufacturer’'s part number

Service standard

Manufacturer standard

Conditions

Nozzle & nozzle holder part No.

(105780-8140)

6152-12-3120 (105125-0120)

e Service standard

Nozzle part No.

(105780-0000)

6152-12-3110 (105041-7130)

indicates data

Nozzle holder part No.

(105780-2080)

using calibration
test parts.

Injection pipe (mm)
(Outside dia. x inside dia. x length)

8 x 3 x 600

6 x 2.2 x 720

o Manufacturer

Test oil

ASTM D975 No. 2 diesel fuel or equivalent

standard is data
for factory test.

Oil temperature (°C)

40 to 45

Nozzle opening pressure (MPa{kg/cm?}) 17.2 {175} 27.5 {280}
Transfer pump pressure (kPa{kg/cm?}) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/1000 st.)
Injection volume Rack Pum
Ra_cls( position speeg L Maximum Iniecti Maximum
o Rack positions poin (mm) (rpm) '”J“i"t'on variance ”J‘?Ct'or‘ variance
B to E are the volume between cylinder volume between cylinder
reference volume A
when adjusting (Basic point) 8.5 1,100 *142 — 146 +3 * 155 -
the injection
volume. B 9.1 700 *162.5 — 168.5 - *168.5 -
o Marks % are C 5.7 400 *9.5 - 125 +15 *16.5 -
average volumes. D _ — _ _ _ _
E 10 - 10.2 100 * 155 - 175 - * 160 -
Governor performance curve Boost compensator performance curve
Rack limit:10.0-10.2 (mm)
18.0-21.0 ) )
Idling sub sering set
o Governor sub sering set
_ RN — Boost compensator stroke:0.45-0. 65 (mm)
e 10.6-10.8 o
E 3, B A —
8. 7\--9----\ \ 77 LTy IS
c 8.5 1\ VA i £ g 10
2 8.9 v —~——{% —~ - 7
pa \v 3 S <
2 7.1-7.3 V) \\ E 2
o 5.7 LNC ‘.‘ — =
s 4.8-6.0 \ \\ 2 < g8 55
\ [/ S
1 S =
iy h-.
1 0 21.3-26.7 34.7
[ (- {160-200  {260)
0 300 400 930 1,100 1,230 Boost pressure (kPa{mmHgl)
375 1,135 \1,200
400 1,145
Pump speed (rom) TJEO1355

12-12-17
(10)



TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION

Injection Pump Assembly Number
6152-72-1390 (106675-4291)

6152-72-1391 (106675-4292)

6152-72-1392 (106675-4295)

( ): Injection pump manufacturer’s part No.

DATA)

Applicable Machine

Applicable Engine

Model

Serial No.

Model Serial No.

Injection Injection pump
Pump Type Manufacturer
PE-P(PS3S)

DCA-300SSK
(MQ generator)

SA6D125-2

Injection pump specification

Engine

Specification

Rotating direction

Counterclockwise

Flywheel horsepower (kW {HP}) / rpm)

269 {360}/1,800 (60 Hz, Gross)

Injection order

1-5-3-6-2-4

Maximum torque

(Nm {kgm}/ rpm) —

Injection interval 59°30" — 60°30’ High idling speed (rom)| Max. 1,890 (60 Hz)
Plunger pre-stroke (mm) 3.75 - 3.85 Low idling speed (rpm) 700 - 800
Delivery valve (mm?3/st) :

- 100 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW

Calibration Standard

( ): Injection pump manufacturer’s part number

Conditions

o Service standard
indicates data

Service standard

Manufacturer standard

Nozzle & nozzle holder part No.

(105780-8130)

6152-12-3200 (105111-4560)

Nozzle part No.

(105780-0050)

6152-12-3220 (105025-0680)

Nozzle holder part No.

(105780-2090)

6152-12-3110 (105041-7130)

using calibration | Injection pipe (mm)
test parts. (Outside dia. x inside dia. x length) 8 x 3 x 600 6x2.2x720
° Manufactt_lrer Test oil ASTM D975 No. 2 diesel fuel or equivalent
standard is data Oil temperature (°C) 40 to 45
for factory test. -
Nozzle opening pressure (MPa{kg/cm?}) 17.2 {175} 27.5 {280}
Transfer pump pressure (kPa{kg/cm?}) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/1000 st.)
Injection volume Rack Pum
Ra'cl; position speeg . Maximum . Maximum
o Rack positions pomn (mm) (rpm) InJelct|on variance InJelct|on variance
B to E are the volume between cylinder volume between cylinder
reference volume A
when adjusting (Basic point) 10.7 900 *320 — 326 +3 * 255
the injection
volume. B 11.3 900 * 355 — 363 - *280
o Marks % are Cc Approx. 5.5 375 *15 - 18 +15 *15
average volumes. D 10.7 750 *315 - * 265
E

Governor performance curve

Pump speed (rem)

Min. 14.0
Governor sub sering set
= B
g 11.3 T
~ 10.6-10.8 ot 1A
S
é 5. 8-6.2
e 5.5 c
3.9-4.1
1
1
0 375 750 900
770 800

TWE00860

Idling sub spring set

12-12-18
®
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TESTING AND ADJUSTING

FUEL SYSTEM
{CALIBRATION DATA)
Injection Pump Assembly Number Applicable Machine Applicable Engine
6152-72-1260 (106675-4510) Model Serial No. Model Serial No.
{ ): injection pump manufacturer’s part No. PC400-6 (EXCEL) SABD125-2
Injection Injection pump PCA0OLC-6 (EXCEL)
PC450-6 (EXCEL)
Pump Type Manufacturer PCASDLES (EXCEL)
PE-P(PS3S) ZEXEL
Injection pump specification Engine Specification

Rotating direction

Counterclockwise

Flywheel horsepower (kW {HP}} / rpm)

241 {322}/1,950 {Gross)

for Service standard

injection order 1-65~3-6-2-4 Maximum torque  (Nm tkgm}/ rpm) | 1,250 {127}/1,400 (Gross)
Injection interval 59°30° - 60°30° High idling speed {rpm) 2,100 - 2,200
Plunger pre-stroke (mm) 3.70 - 3.80 Low idiing speed {rpm) 900 - 950
Delivery valve (mm3/st) :

retraction volume 100 Pump tester capacity Motor 7.5 kW

Calibration Standard (I lw manufacturer's part number
Manufacturer standard
Conditions Nozzle & nozzle hoider part No. ncs‘zaoaum 6152-12-3100 (105111-4540)
o Service standard Nozzie part No. {105780-0000) 6152-12-3110 (105041-7130)
indicates data Nozzie holder part No. {105780-2080) {10504 1-7130)
using calibration | Injection {mmj)
test parts. (O’msadedog‘;;eummdu x length) 8 x 3 x 600 6x22x720
. Wm Test oil ASTM D975 No. 2 diesel fuel or equivalent
fandard n‘f&‘ Oil temperature C) 40 to 45
Nozzie opening pressure (MPalkg/cm?)) 17.2 {175} 27.5 {280}
Transfer pump pressure (kPa(kg/em?)) 157 {1.6} 157 {1.6}
Service standard (cc/ st.) Manufacturer standard (cc/1000 st.)
{injection volume P
Rack p?s.:iin ,,‘,',':S o Maximum N Maximum
© Rack posits point (mm) (rpm) Injection variance Injection variance
Bto E are the volume between cylinder volume between cylinder
reference volume A
when adjusting {(Basic point) 9.5 978 *181 -~ 189 =3
the injection - -
volume. B 9.5 700 %179 - 189
o Marks « are C Approx. 5.6 480 *15 - 18 =15
average volumes. D - - - -
E 10.0 - 10.2 100 i *150 -~ 170 -
Governor performance curve Boost compensator performance curve
Min. 14.0 Rack Limit :10. 0°¢? (mm)
A\ — 8003t comoensator siroke 1. 4540. 1 (mm)
£ 10.420.1 A
~ 9. §¢+ N —
S Re30 0\ = c
= [ N S < R
g 71 & Y kK
- N = z
2 R(5.8 ¢ - e
- Ri~1. 45
= 0 14.7%2.7 50.726.7
{110£20) (380150}
.. Boost sressure{kPy{ Hel)
0 (250 975:81,075225 aimmiie
300 1460
(400)
Pump speed (rom) TXE00S14

®




TESTING AND ADJUSTING FUEL SYSTEM
{CALIBRATION DATA)
Injection Pump Assembly Number Applicable Machine Applicable Engine
6151-72-1910 (106652-9450) Model Serial No. Model Serial No.
{ ): Injection pump manufacturer’s part No. D87E-2 S6D125-2
Injection Injection pump D87P-2
Pump Type Manufacturer
PE-P(PS3000) ZEXEL

Injection pump specification

Engine Specification

Rotating direction Counterclockwise Flywheel horsepower (kW {HP}) / rpm) | 174 {233}/2,100 (Net)
injection order 1-56-3-6-2-4 Maximum torque  (Nm {kgm}/ rpm) | 999 {102}/1,400 {Net)
Injection interval 59°30' -~ 60°30° High idling speed {rpm) 2,250 - 2,350
Plunger pre-stroke (mm) 3.70 - 3.80 Low idling speed {rpm) 670 - 720
Delivery valve {mm?3/st) .

d 90 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW

Calibration Standard

{ ): Injection pump manufacturer’'s part number

Service standard Manufacturer standard
Conditions Nozzie & nozzie holder part No. {105780-8140) 6151-12-3200 (105111-4550)
o Service standard Nozzie part No. {105780-0000) 6151-12-3220 (105025-0330)
indicates data Nozzle holder part No. {105780-2080) 6152-12-3110 {(105041-7130)
using calibration | Injection pipe {mm)
test parts. (Outside dia. x inside dia. x length) 8 x 3 x 600 6x2.2x720
* Manufacturer Test oil ASTM D975 No. 2 diesel fuel or equivalent
m:r;st:;“ Oil temperature 0 40 to 45
Nozzle opening pressure (MPa{kg/cr?}) 17.2 {175} 24.5 {250}
Transfer pump pressure (kPalkg/em?)) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/ st.)
linjection volume Rack Pum
Rack | sition s:eeg L Maximum " Maximum
o Rack positions point {mm) (rpm) ‘:f‘ﬁtr':: variance %n)e'cﬂon variance
B to E are the between cylinder volume between cylinder
reference volume A
when adjusting Basic point) 89 1,050 - «3
the injection
volume. B 89 700 - =4
o Marks » are C 6.5 350 - =15
average volumes. F 12.5 = 0.1 100 - 210 = 10 -
Governor performance curve Boost compensator performance curve
Min. 14.0 Rack timit:12. 4~12. 6 (mw)
—- 8005t compensator strede:0 $~1.1 (mm)
- E
=3 9.5 B A
£ 8.9 = .
i)
s 3 -
= \ E Rle.9
© C “ —
e 6.5 \ -
3 6.4 Y §
= % e
% a
\‘ : RI"- 0
L Y— -
o«
0 4.6-10.0 9. 3-26.7
0 350 1,125-4L17%
Boost (kPa)
280-320 1.080-1.080 oost pressore TkTa
Pump soeed (rom) SWEDQ1420
SWEO1419
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TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number
6151-72-1570 (106692-9360)

Applicable Machine

Applicable Engine

Model

Serial No. Model Serial No.
( ): Injection pump manufacturer’s part No. CS210-1 S6D125-2
Injection Injection pump
Pump Type Manufacturer
PE-P(PS3000) BOSCH

Injection pump specification

Engine Specification

Rotating direction

Counterclockwise

Flywheel horsepowe

r (kW {HP}) / rpm)

163 {218}/2,000 (Gross)

Injection order

1-5-3-6-2-4

Maximum torque

(Nm {kgm}/ rpm)

954 {97.3}/1,300 (Gross)
Injection interval 60° = 30’ High idling speed (rpm) 2,200 = 50
Plunger pre-stroke (mm) 3.75 £ 0.75 Low idling speed (rpm) 650 +(5)°
Delivery valve (mm?3/st) :
g 60 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW
Calibration Standard ( ): Injection pump manufacturer’s part number

Conditions

e Service standard
indicates data
using calibration
test parts.

e Manufacturer
standard is data
for factory test.

Service standard

Manufacturer standard

Nozzle & nozzle holder part No.

(105780-8140)

6151-12-3400 (105111-4600)

Nozzle part No.

(105780-0000)

6151-12-3420 (105025-0750)

Nozzle holder part No.

(105780-2080)

6152-12-3110 (105041-7130)

Injection pipe (mm)
(Outside dia. x inside dia. x length)

8 x 3 x 600

6 x 2.2 x720

Test oil

ASTM D975 No. 2 diesel fuel or equivalent

Oil temperature (°C)

40 to 45
Nozzle opening pressure (MPa{kg/cm?}) 17.2 {175} 24.5 {250}
Transfer pump pressure (kPa{kg/cm?}) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/1000 st.)
Injection volume Rack Pum
Ra_cls( position speeg L Maximum L Maximum

o Rack positions pomn (mm) (rpm) '”J‘TCt'O” variance Injeicnon variance
B to E are the volume between cylinder volume between cylinder
reference volume A
when adjusting (Basic point) 8.6 1,000 *114 + 2 +3 * 133 -
the injection
volume. B 8.6 650 *132 + 3 +4 *x147.5 -

o Marks x are C Approx. 6.0 325 *x15 + 1.6 +15 * 15 -
average volumes. E - 100 * 145 *2° - * 150 -
Governor performance curve Boost compensator performance curve

Min. 140 Rack limit
£ — Boost compensator stroke
= 9.0 B A=0. 8+0. 1 (mm) R
E 8.6 IS
5 K £ R (8.6)
° ' -
-— ‘ (=3
® \ 2
o Y -—
S 7340, 1 \ 2 a0 s
PR ' 2 1=0.
£ 60 c 4 -
5. 7+0. 6 \‘ 5
- 0 10.0+2.7 18.0+6.7
{75+20) {13550}
0 398 (0201 11.700 Boost pressure(kPa{mmHgl)
1,040

Pump speed (rom)

TJE01353

12-12-21
(10)
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TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION
Injection Pump

6152-72-1250 (106675-4503)

DATA)

Assembly Number

Applicable Machine

Applicable Engine

Model Serial No. Model Serial No.
( ): Injection pump manufacturer’s part No. PC400-6 (CUSTOM) 32001 and up SA6D125-2
Injection InjeCtiOn pump PC400LC-6 (CUSTOM)| 32001 and up
Pump Type Manufacturer PC450-6 (MIGHTY) 12001 and up
PC450LC-6 (MIGHTY) | 12001 and up
PE-P(PS3S) ZEXEL

Injection pump specification

Engine Specification

Rotating directio

n Counterclockwise

Flywheel horsepower (kW {HP}) / rpm)

241 {322}/2,050 (Gross)

Injection order

1-5-3-6-2-4

Maximum torque

(Nm {kgm}/ rpm)

1,240 {126}/1,400 (Gross)

for Service standard

Injection interval 59°30" - 60°30’ High idling speed (rpm) 2,200 - 2,300
Plunger pre-stroke (mm) 3.75 - 3.85 Low idling speed (rpm) 675 - 725
Delivery valve (mm?3/st) :

retraction volume 100 Pump tester capacity Motor 7.5 kW

Calibration Standard

( ): Injection pump manufacturer’s part number

Conditions

e Service standard
indicates data
using calibration
test parts.

o Manufacturer
standard is data

Service standard

Manufacturer standard

Nozzle & nozzle holder part No.

(105780-8140)

6152-12-3100 (105111-4540)

Nozzle part No.

(105780-0000)

6152-12-3120 (105025-0120)

Nozzle holder part No.

(105780-2080)

6152-12-3110 (105041-7130)

Injection pipe (mm)
(Outside dia. x inside dia. x length)

8 x 3 x 600

6 x 2.2 x720

Test oil

ASTM D975 No. 2 diesel fuel or equivalent

Oil temperature (°C) 40 to 45
for factory test. -
Nozzle opening pressure (MPa{kg/cm?}) 17.2 {175} 27.5 {280}
Transfer pump pressure (kPa{kg/cm?) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/1000 st.)
Injection volume Rack Pum
Rack position speez Average Maximum Average Maximum
o Rack positions point (mm) (rpm) injection variance injection variance
B to E are the quantity between cylinder quantity between cylinder
reference volume A
v;/]hen adjusting (Basic point) 9.4 1,015 173 - 177 +3 182.5 -
the injection
volume. B 9.4 1,025 172 - 175 - 182.5 -
C 9.4 700 1715 -177.5 - 181.5 -
D Approx. 5.7 350 11.5-14.5 +15 15 -
E - 100 155 - 175 - 160 -
Governor performance curve
=
Min. 14. 0 E
Rack limit =
./ 2
E 10. 7+0.
E 10 790 1\ 7 J 4 c AB
~ 9.0%0. TEE
= 8.7
2
e 5.7 D
S b.5%1.5
&
0 (240) (430) 1,140
300 350 (1,030) 1,040
Pump speed (rpm)
TJEO0974

12-12-22
(10)
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TESTING AND ADJUSTING FUEL SYSTEM
{CALIBRATION DATA)
Injection Pump Assembly Number Applicable Machine Applicable Engine
6151-72-1971 (106068-2690) Model Serial No. Model Serial No.
{1 Injection pump manufacturer's part No. OEM for SAABD125-P400
Injection Injection pump generator
Pump Type Manufacturer
PE-6P ZEXEL
Injection pump specification Engine Specification
Rotating direction Counterclockwise Fiywheel horsepower (kW (HP}) / rpm)}{ 306.7 (4111/1,500 (Gross)
injection order 1-5-3-6-2-4 Maximum torque  (Nm {kgm})/ rpm)
injection interval 59°30 - 60°30’ High idling speed {rpm}) Max. 1,575
Plunger pre-stroke {mm) 2.75 - 2.85 Low idling speed {rpmy} 700 - 800
Delivery valve (mmd/st) i
: 100 Pump tester capacity
retraction volume for Service standard Motor 7.5 kW

Calibration Standard

{

): Injection pump manufacturer's part number

Service standard Manufacturer standard

Conditions Nozzie & nozzle holder part No,

o Service standard Nozzie part No. 105780-0050 6152-12-3520 (105025-1090}
indicates data Nozzle holder part No. 105780-2090 6152-12-3110 (105041-7130)
using calibration | Injection pipe {mm)
test " b dig’.xi ide dia. x length) 8 x4 x 1,000 6x22x720

¢ Manufacturer Test oil ASTM D875 No. 2 diesel fuel or equivalent
:;:“"'df r;'t::tn Oil temperature *C) 4010 45

Nozzle opening pressure (MPa{kg/cmy)) 17.2 {175} 27.5 (280)
Transfer pump pressure (kPalkg/cm?)) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st} Manufacturer standard (cc/1000 st.)
jinjection volume R P
R'Fk po:i:kon s::;g L Maximum Lo Maximum

o Rack positi point (mm) (rpm) !n;u.ctmn variance lmctﬁt:on variance
B to E are the volume betwaan cylinder volumse between cylinder
reference volume A
when adjusting (Basic point)| 14.8 750 378 - 388 23 310
the injection
volume. B 16.0 750 441 - 451 - 350

o Marks * are C 7.0 375 8.5~ 125 =15 15
average volumes. D - 100 380 - 400 - 385

E Max, 5.7 N2 - - -
Governor performance curve
18.0-21. 0 Rack limit
LLLlL [
D
= B
p 16.0 \ !
s 148 A
2 1.0 ¢
&
°
> 8.6
Nax. §. 7 £ \
ax. 3. / “. “‘
Stos lever -/ \
:(t?a seed Ny 775-78%
Tever furny  MIN=20] 375 745-755
Puns sceed (rom)
TWEQO848

12-13




TESTING AND ADJUSTING

FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number

6152-72-1920 {106675-4760)
(with ZEXEL electronic governor)

{  ): Injection pump manufacturer's part No.

Injection Injection pump
Pump Type Manufacturer
PE-P (PS3S) ZEXEL

Injection pump specification

Applicable Machine

Applicable Engine

Mode!

Serial No.

Model Serial No.

J6D125E-G1-2

{Generator)

SAED125-2

Engine Specification

Rotating direction

Clockwise

Injection order

1-5~-3-6-2-4

Flywheel horsepower (kW {HP}) / rpm)

193 {258}/1,500 (Gross, 50 Hz)
222 {298)/1,300 {Gross, 60 Hz)

Maximum torque

{Nm {kgmy}/ rpm) -

for Service standard

Injection interval §9°30° - 60°30’ High idling speed (rpm)| Max. },575 {50 Hz)
Plunger pre-stroke (mm) 375 - 3.85 Low idling speed (rpm} 700 - 800
Delivery valve (mm?/st) i

retraction volume 100 Pump tester capacity Motor 7.5 kW

Calibration Standard { ): Injection pump manufacturer’'s part number
Service standard Manufacturer's standard
Conditions Nozzle & nozzie holder part No. {105780-8140) £152-12-3200 (105111-4560)
o Service standard Nozzle part No. {105780-0000) 6152-12-3220 (105025-0680)
indicates data Nozzle holder part No. {105780-2080) 6152-12-3110 (105041-7130}
using calibration | Injection pipe {mm)
test parts. {Ottaide dia. x insid dia. x length) 8 x 3 x 600 6x22x725
» Manutacturer Test oil ASTM D975 No. 2 diesel fuel or equivalent
xnf:m":wﬁt:s? Oil tamperature °C) 40 ~ 45
Nozzie opening pressure (MPa{kgicm?}) 17.2 (175} 27.5 {280}
Transfer pump pressure (kPatkg/cm?)) 157 (1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/1000 st.)
[[niection volume Rack Rack Pump Maximum Maximum
o Rack positions position | voltage speed : et " iacti )
B to E are the refer- |  (mm) W) {rpm) ‘353:: variance ’c::lﬁt":’: variance
ence volume when between cylinder bstween cylinder
adjusting the
inj,octionng Rated
volume. point 900 * 178 -~ 182 +3
oMarks * are (60 Ha)
average Low
volumes. idling 375 *18.5 - 165 z 15
point

Governor performance curve

There is no Governor performance chart because of the mounting fusl injection pump with electronic governor.,

12-13-1
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TESTING AND ADJUSTING

FUEL SYSTEM

{CALIBRATION DATA)

Injection Pump Assembly Number
6152-72-1380 (106675-4750)
{with mechanical governor)

{ ): Injection pum,|

Applicable Machine

Applicable Engine

Model Serial No.

Model Serial No.

p manufacturer’s part No.

Injection Injection pump
Pump Type Manufacturer
PE-P(PS3S)

JB6D125E-G1-2
{Generator)

SABD125-2

Injection pump specification

Engine Specification

Rotating direction

Counterclockwise

193 (258)/1,500 (Gross, 50 Hz)

Flywheel horsepower (KW {HP}) / rpm}| 222 26811300 (Gross, 80 Ha)

Injection order

1-5~3~-6~-2~4

Maximum torque

{Nm {kgm}/ rpm) —

Max. 1,575 (80 Hz)

for Service standard

Injection interval 59°30° ~ 60°30° High idling speed {rpm}  Max, 1890 (60 Hz)
Plunger pre-stroke {mm)} 375 - 3.85 tow idling speed {rpm} 700 ~ 800
Delivery valve (mm?/st) :

retraction volume 100 Pump tester capacity Motor 7.5 kW

Calibration Standard

{ ): Injection pump manufacturer’s part number

Service standard

Manufacturer standard

Conditions

Nozzle & nozzle holder part No.

(105780-8140)

§152-12-3200 {105111-4560)

« Service standard

Nozzle part No.

(105780-0000)

6152-12-3220 (105025-0680)

indicates data

Nozzle holder part No.

{105780-2080)

6152-12-3110 (105041-7130)

using calibration
test parts.

Injection pipe {mm)
{Outside dia, x inside dia. x iength)

8 x 3 x 800

6 x2.2x720

» Manufacturer

Test oii

ASTM D975 No. 2 diesel fuel or equivalent

standard is data
for factory test.

0Qil temperature {°C}

40 to 45

Nozzie opening pressure (MPafkg/em?}} 17.2 {175} 27.5 {280}
Transfer pump pressure (kPalkg/em?}) 157 {1.6} 157 {1.6}
Service standard (cc/1000 st.) Manufacturer standard (cc/1000 st.)
Injection volume Rack P
i Rack 00 ;:ion s;’:;g Average Maximum Average Maximum
» Rack positions point {mm) {rpm} injection variance injection variance
B to E are the quantity between cylinder quantity between cylinder
reference volume A
when adjusting (Basic point) R1 (9.6} 200 178 - 182 %3
the injection B A
volume. pprox. 6.0 800 13.5 - 165 =15
C R2 (9.6) 375 183 ~ 187 -
D R3 (10.0} 750 206 - 210 -
Governor performance curve
Min. 14. 0

. R l10.0) D

E RSB + A

~  R:(9.8) ¢

s idling sub sering set

hos 4. 83 (mm)

2 6.0 B

- 4.5

=

3415
0 378 75015
900+5
Pump speed (rom)
TWE00925

®




TESTING AND ADJUSTING FUEL SYSTEM

(CALIBRATION DATA)

Injection Pump Assembly Number Applicable Machine Applicable Engine
6152-72-1280 {106671-9991) Model Serial No. Model Serial No.
{ __): Injection pump manufacturer’s part No. PC400AC-6 SAAED125-2
injection Injection pump PCA00-6 « 450-6

Pump Type Manufacturer (USA)

PE-P(PS3S) ZEXEL BR550JG-1
Injection pump specification Engine Specification
Rotating direction Counterclockwise Flywheel horsepower (kW {HP}} / rpm} | 240 {322}/2,050 (Gross)
Injection order 1-5-3~-6~-2-4 Maximum torque  {Nm {(kgm}/ rpm) | 1,240 {126}/1,500 (Gross}
Injection interval 59°30° ~ 60°30" High idiing speed {rpm) 2,200 - 2,300
Plunger pre-stroke {mm) 3.75 - 8.85 Low idling speed {rom) 675 - 725
Delivery valve (mm?3/st) P

. 100 Pump tester capacity

retraction volume for Service standard Motor 7.5 kW

615002

Calibration Standard { ): Injection pump manufacturer’s part number
Service standard Manufacturer standard
Conditions Nozzle & nozzle holder part No. {105780-8140) 6152-12-3800 (105111-5060)
o Service standard Nozzle part No. {105780-0000) 6152-12-3820 (105025-3530)
indicates data Nozzle holder part No. {105780-2080) 6152-12-3110 {105041-7130)
using calibration | Injection pipe {mm)
test parts. (Outside dia. x inside dia. x length) 8 x 3 x 600 6x2.2x720
» Man:faacturer Test oil ASTM D975 No. 2 diesel fuel or equivalent
standard is data . o
for factory test. Qil temperature {°C) 40 to 45
Nozzle opening pressure (MPa{kg/cr?}) 17.2 {175} 27.5 {280}
Transfer pump pressure (kPa{kg/cm?®) 157 {1.6} 157 {1.6}
. Service standard (cc/ st.) Manufacturer standard (cc/1000 st.)
Injection volume Rack p
Rack pos?tcion s:;;g Average L Maximum Average Maximum
# Rack positions point {mm) {rpm) injection variance injection variance
B to E are the quantity between cylinder quantity between cylinder
reference volume A
when adjusting  igaqie point) 9.3 1,028 185.5 - 189.5 =3 184.5
the injection B 93 700 1 88 190.5
volume. . 0 82.5 - 188.5 - .
Cc Approx. 5.6 350 12.5 - 15.5 +15 15
D 9.7 - 9.9 100 175 - 170
Governor performance curve Boost compensator performance curve
Min. 14.0 Rack timit :9. 8+0. 1 (mm)
~ Boost comsensator stroke S1. 6520. 1 (mm)
€ 10.0t0. 1. (D
E R Pl B A
i VI N = RO
< .
= \ VS E
g 71201 - <
2 N ¢ \ S 2
3 5. 6 y e % .
(-4 A | B «
5.120.8 \‘ o Ri-1. 85
(S = 0 10.6~16.0 34. 7
{80-120} {260}
0 (240) (420) (1.050)] 1.125 Boast eressure (kPa{mmHsg!)
350 350 1,065 TJE00876
Pump soeed {rom) TIE0097S

12-13-3
®



TESTING AND ADJUSTING PERFORMANCE TEST

PERFORMANCE TEST

* The table gives the standard values for machines without fan.
RUN-IN STANDARD * The loads for the dynamometer are at an arm’s length of 716

mm.
Engine Applicable It Order
model machine em
1 2 3 4 5 6
Running time | min. 4 8 2 2 9 5
Engine speed | rpm 800 1,000 1,200 1,200 1,500 1,800
D53A, P-17
Load N {kg}| 0 {0} 196 {20} | 353 (36} | 618 {63} | 824 (84} | 706 {72}
Flywheel
horsepower KW {HPY  0{0} | 14.7 (19.7} | 31.8 {41.4) | 53.0 (71.0} | 92.7 (123} | 142 {190}
Running time | min. 2 8 2 3 5
D58E-1 Engine speed | rpm 850 1,000 1,200 1,500 1,900
601252 | pegp.q
Load N tkg}| 0 {0} 177 (18} | 441{a5} | 706 {72} | 706 72}
Flywheel
horsepower |[KW {HP} 0 {0} 13 (17.4) | 40 {53.6} | 79 {105.8} | 101 {135.4}
Running time | min, 4 8 2 2 9 5
DE5E-12 Engine speed | rpm 825 1,000 1,200 1,200 1,500 1,950
D7OLE-12 1) fag Nikgt| 00} | 196200 | 343(35) | 588 (60} | 98290} | 971 (g9}
Flywheel :
horsepower KW HPY{  0(0} | 14.7 (19.7) | 30.9 (41.4} | 53.0 (71.0} | 99.4 {133} | 142 {190}
Running time | min. 4 8 2 2 9 5
DesEX, P, | Engine speed | rpm 825 1,000 1,200 1,200 1,400 1,950
PX-12
D60P-12 Load N kgt| 0 {0} 200 {20} | 510{52} | 810 (83} |1,270 {130} | 1,030 {105}
Fi I
hg’:‘;’;’g:we, KWHPY 0 {0} 15(20) | 46(61) | 74499} | 134 (179} | 151 {202}
Running time | min. 4 8 2 2 9 5
Engine speed | rpm 600 1,000 1,200 1,200 1,400 2,000
D758-5 ‘
Load N (kg}| 01{0} 196 {20} | 510 {52} | 814 (83} |1,400 {143}| 1,230 {125}
F
,,'g’,";;‘ggl"e, KWHPY 010} | 147 (19.7) | 45.9 (61.5) | 73.3 {98.2} | 147 (197} | 184 {247}
D8SA-21, 21S Running time | min. 4 8 2 2 9
D85A-218 i 7 1 1 1 2,000
S6D125.2 | D85A-21D Engine speed | rpm 670 ,000 ,200 ,500 ,
8225‘3} Load N {kg}| 0 {0} 304 {31) | 765 (78} |1,220 (124} | 1,230 {125}
D8sc-21 ﬁ'g’:;;‘ggive, KW {HPY 0 (0} 2331} | 6994} | 137 (186} | 184 {250}
Running time | min. 4 8 2 2 9 5
D85E-SS-2 Engine speed | rpm 825 1,000 1,200 1,200 1,500 1,800
DBSE-SS-2A | | 5ad Nikg!| o0{0 | 20020; | 510522 | 81083 |1,270 (130}| 1,030 {105}
e er [P 0@ | 15000 | 4561 | 749 | 1340179 | 151 202
Running time | min. 2 8 2 3 5
H 50
D87E-2 Engine speed | rpm 670 *0 1,000 1,200 1,500 2,100
D87P-2 Load N {kg}| 0 {0} 235 (24) | 588 (60} | 94196} |1,177 (120}
Flywheel
horsepower |KW{HP} 0 {0} 17.7 {24} | 53.0 {71} | 105.9 (42) |185.3 {248}
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615002

TESTING AND ADJUSTING PERFORMANCE TEST

* The table gives the standard values for machines without fan.
* The loads for the dynamometer are at an arm's length of 716

mm.
Engine Applicgble ftem Order
model machine 1 2 3 4 5 5
Running time | min, 2 8 2 3 5
Engine speed | rpm 675 1,000 1,200 1,500 2,100
LW250-5
Load N {kg} 0 {0} 235 {24} 588 {60} 941 {96} 1,180 {120}
Flywheel
horsepower kW {HP} 0 {0} 17.7 {23.7} | 53 {71.0} | 106 {142} | 188 {248}
Running time | min. 2 8 2 3 5
Engine speed | rpm 850 1,000 1,200 1,500 2,100
FD250-2
Load N {kg} 0 {0} 196 {20} 480 {50} 785 {80} 11,030 {105}
Flywheel
horsepower KW {HP}l 0 {0} 15 {20} 44 {59} 88 {118} | 163 {218}
Running time | min. 2 8 2 3 5
Engine speed | rpm 650 1,000 1,200 1,500 2,000
FD400-2
Load N {kg} 0 {0} 196 {20} 490 {50} 785 {80} 1,320 {135}
Flywheel
horsepower [KW{HP}} 0 {0} 15 {20} 44 {59} 88 {118} 190 {266}
Running time | min. 2 8 2 3 5
EG220B5-2 : , :
DCA220SPK Engine speed | rpm 750 1,000 1,200 1,500 1,800
;2%’:;%” Load Nikg}| o010 310 (32} | 780 {80} |1,250 {128} [1,570 {160}
Flywheel
kW {HP} 0 {0} 24 (32} 71 {95} 141 {189} | 212 {284}
S6D125-2 horsepower
Running time- | min. 2 8 2 3 5
DCA-2205SK| Engine speed | rpm | 700 - 80O 1,000 1,200 1,500 1,800
MQ generator’
(MQ generator) | - ad N kgl| 0 {0} 310(32) | 780 {80} |1,250 {128} |1,570 {160}
Flywheel
horsepower  |KW HPH 0 (0} 24(32) | 71{95) | 141{189) | 212 {284}



TESTING AND ADJUSTING PERFORMANCE TEST

* The table gives the standard values for machines without fan.
* The loads for the dynamometer are at an arm's length of 716

mm.
Engine Applicable item Order
del hi
mode machine 1 ) 3 R 5 5
Running time | min. 4 8 2 2 9 5
PC400-6 (CUSTOM)
PC400LC-6 (CUSTOMY Engine speed | rpm 800 1,000 1,200 1,200 1,400 1,950
PCA50-6 (MIGHTY)
:%%C;GMIGHM Load N {kg} 0 {0} 255 {26} 657 {67} 1,050 {107} {1,740 {177} | 1,570 {160}
’ Flywheel
hgrv;'epowe, kW {HPY 0 {0} 19.1 {25.6} | 59.2 {79.3} | 94.5 {127} | 182 {244} | 230 {308}
Running time | min. 2 8 2 3 5
Engine speed | rpm 650 1,000 1,200 1,500 2,100
HD255-5 ‘
Load N {kg} 0 {0} 304 (31} 764 {78} 1,215 {124} 1,520 {155}
_Flywheel
horsepower |KW{HP} 0 {0} 22.8 {31} |68.9 {93.6} | 137 {186} | 239 {326}
Running time | min. 4 8 2 2 9 5
Engine speed | rpm 750 1,000 1,200 1,200 1,400 2,200
WA470-3
Load N {kg} 0 {0} 256 {26} 657 {67} |1,050 {107} |1,520 {155} {1,230 {125}
Flywheel
hxepower kW {HP} 0 {0} 19 {25} 59 {79} 94 {125} 160 {213} | 202 {269}
SA6D125-2
Running time | min. 2 8 2 3 5 .
Engine speed | rpm 800 1,000 1,200 1,500 2,100
FD430-2
Load N {kg} 0 {0} 324 (33) 814 {83} 1,290 {132} {1,400 {143}
Flywh
eever [Wop| 0@ | 26033 | 749 | 140 (1861 | 221 (296)
Running time | min. 2 8 2 3 5
EG300BS-5 ; 1
DCA300SPK Engine speed | rpm 750 1,000 1,200 ,500 1,800
;25’:;?0r) Load N {kg}| 00} 390 (40} | 980 {100} [1,570 {160} {1,960 {200}
Fl
hg;g:;:;e, W HPY 0 {0} 2128 | 88 (118} | 176 (236} | 265 (385}
Running time | min. 2 8 2 3 5
DCA-300SSK Engine speed | rpm 750 1,000 1,200 1,500 1,800
{MQ genertor) || o4 N(kg}| 0 {0} 390 {40) | 980 {100} |1,570 {160} | 1,960 {200}
P wer KWHP 000 | 2089 | ss(118) | 176 (237) | 265 (355)
Running time | min. 2 8 2 3 5
JBD125E-G1.2 |ENgine speed | rpm 750 1,000 1,200 1,500 1,500
{Generator) Load N {kg} 0 {0} 343 (35} 863 {88} 1,370 {140} |1,720 {175}
Flywheel
horsepower KW {HP} 0 {0} 26 {35} 78 {104} 154 {209} | 193 {259}
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TESTING AND ADJUSTING

PERFORMANCE TEST

* The table gives the standard values for machines without fan.
* The loads for the dynamometer are at an arm’s length of 716

mm.
Engine App!icgble ftem Order
model machine 1 2 3 4 5 6
Running time | min. 2 8 2 3 5
PC400AC-6 | Engine speed | rpm 700 1,000 1,200 1,500 2,050
PC400-8 (USA)
PC450-6 (USA} | Load N kgl 0 {0} 314 (32} | 785 (80} | 1,260 {128} 1,570 {160}
BR550JG-1 Flywheel
horsepower [kKW {HPY 0 {0} 23.5 {32} 71 {95} 141 {189} | 241 {323}
Running time | min. 2 8 2 3 5
Generator Engine speed | rpm | 700 - 800 1,000 1,200 1,500 1.500
SAAED125-2 |50 Wz only)
Load N {kg} 0 {0} 548 {86} |1,360 {139} | 2,180 {222} 2,720 {278}
Flywheel
horsepower [KW {HPY 0 {0} 41.2 {56} | 123 {167} | 245 {333} | 307 {417}
Running time | min. 2 8 2 3 5
SAABD125 Engine speed | rpm | 650 - 850 1,000 1,200 1,500 1,800
-P400 Load Nikgi| 0(0 | 39240} | 980 {100} |1.568 {160} | 1,960 {200}
Flywheel :
horsepower [KW {HP} 0 {0} 29{39} 98 {118} 177 {237} | 265 {355}



TESTING AND ADJUSTING PERFORMANCE TEST

PERFORANCE TEST CRITERIA

* The table gives the standard values using the JIS compensation
factor.

* The values in the table are the standard values for machines
with the muffler installed, air cleaner installed, alternator under
no load, and air compressor open (if installed).

* The loads for the dynamometer are at an arm’s length of 716

mm.
Engine Applicable . g Engine speed | Dynamometer
model machine Test item Specified value {(rpm) N {kg})
Flywheel horsepower | 91 kW{122 HP}/1,900 rpm (Net} 1,895 - 1,905 685 ~ 724
{69.8 - 73.8}
Maximum torgque 613 Nm{62.5 kgm}/1,300 rpm (Net)| 1,200 — 1,400 852 ~ 901
DE3A, P-17 {86.9 - 91.9}
High idling speed 2,050 - 2,150 rpm 2,050 - 2,150 -
Low idling speed 800 ~ 850 rpm 800 - 850 -
Flywheel horsepower | 97 kW{130 HP}/1,900 rpm {(Net} 1.895 ~ 1,905 690 ~ 730
{70.4 - 74.4}
6D125-2 DB8E-1 Maximum torque 635 Nm{64.8 kgm}/1,300 rpm (Net}| 1,200 ~ 1,400 859 -~ 907
- D58P-1 {87.6 - 92.5}
High idling speed 2,050 - 2,150 rpm 2,050 - 2,150 -
Low idling speed 800 ~ 850 rpm 800 ~ 850 -
Flywheel horsepower 131 kW{175 HPY/1,950 rpm (Net)}| 1,945 — 1,955 951 - 1,000
{§7.0 - 102}
D65E-12 Maximum torque 799 Nm({81.5 kgm}/1,100 rpm {Net)| 1,000 - 1,200 1,110 - 1,170
D70LE-12 {113 - 119}
High idling speed 2,050 - 2,150 rpm 2,050 - 2,150 -
Low idling speed 800 ~ 850 rpm 800 - 850 -
Flywheel horsepower 140 kW{188 HP}/1,950 rpm (Net) | 1,945 - 1,955 1,030 - 1,090
{105 - 111}
DE5EX-12 Maximum torque 881 Nm{100 kgm}/1,200 rpm (Net) | 1,100 - 1,300 1,360 - 1,440
DBEP, PX-12 {139 - 147}
DeoP-12
High idling speed 2,050 ~ 2,150 rpm 2,050 - 2,150 -
Low idling speed 800 - 850 rpm 800 - 850 -
Flywheel horsepower 152 kW{203 HPY/2,000 rpm (Net} | 1,895 - 2,005 1,070 - 1,130
{110 - 112}
Maximum torque 921 Nm{94 kgm}/1,500 rpm (Net)} 1,400 — 1,600 1,300 - 1,380
D788-5 {133 - 141}
High idling speed 2,150 ~ 2,250 rpm 2,150 ~ 2,250 -
Low idling speed 550 ~ 650 rpm 550 - 650 -
S6D125-2 gse P
Flywheel horsepower | 168 kW{225 HPY/2,000 rpm {Net) | 1,995 - 2,005 1,220 - 1,280
D85A-21, 218 {124 - 131}
D8sA-218
D85A-21D Maximum torque 1,020 Nm{104 kgm}/1,400 rpm {Net)| 1,300 - 1,500 1,500 — 1,580
D85E-21 . {153 - 161}
D85P-21 by il - 2,150 ~ 2 -
D85C.21 High idling speed 2,150 - 2,250 rpm 150 —~ 2,250
Low idling speed 670 - 720 rpm 870 - 720 -
Flywheel horsepower | 140 kW{188 HP}/1,950 rpm (Net) | 1,945 - 1,955 1,030 - 1,090
{105 - 111}
DBSE-$S-2 Maximum torque 981 Nm{100 kgm}/1,200 rpm (Net}| 1,100 - 1300 1,360 — 1,440
D85E-SS-2A {139 ~ 147}
High idling speed 2,050 - 2,150 rpm 2,050 - 2,150 -
Low idling speed 800 ~ 850 rpm 800 - 850 -
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TESTING AND ADJUSTING

PERFORMANCE TEST

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

Flywheel horsepower Torque Fuel consumption terggg!raa?tt;re Lubrication oil LU{:;::;E,{; oil Exhaust
(kW {HP}) {Nm {kgm}) {sec/200cc) °C} temperature (°C)|  (kPa {kg/cm?)) |temperature {°C)
96.2 - 101 (Gross) - Min. 28 70 - 90 90 - 110 3.0-5.0 Max. 550
{129 ~ 138} (Gross)
- 610 - 645 - 70 - 90 90 - 110 - Max. 650
{62.2 — 65.8}
{Gross)
- - - 70 - 90 g0 - 110 - -
- - - 70 - 90 80 - 110 Min. 150 {1.5} -
98.3 - 104 (Gross) - Min. 26.6 70 - 80 80 - 110 290 - 490 Max. 550
- {132 - 139} (Gross) {3.0 - 5.0}
- 615 — 650 - 70 ~ 90 90 - 110 - Max. 650
{62.7 ~ 66.3}
{Gross)
- - - 70 - 90 80 - 110 - -
- - - 70 -~ 90 80~ 110 Min. 150 {1.5} -
139 ~ 146 (Gross) - Min. 18.4 70 - 80 g0 - 110 290 ~ 490 Max. 650
{186 - 196} (Gross) {3.0-5.0
- 796 - 835 - 70 - 80 90 - 110 - Max. 650
{81.2 - 85.2}
{Gross)
- - - 70 - 90 90 - 110 - -
- - - 70 - 90 80~ 110 Min. 150 {1.5} -
150 ~ 160 {Gross) - Min. 16.9 70 - 90 90 - 110 290 - 490 Max. 830
{204 - 218} {Gross) {3.0 - 5.0}
- 975 ~ 1,030 - 70 - 90 80 - 110 290 ~ 490 Max. 650
{9?.5 - 1?5} {3.0 - 5.0}
ross
- 2 - 70 - - 110 290 - 490 -
0-90 %0 {3.0 - 5.0}
- - - 70 - 90 80 - 110 Min. 150 {1.5} -
161 - 170 {Gross} - Min. 16.1 70 - 90 90 - 110 290 - 490 Max. 550
{216 - 228} (Gross} {3.0 - 5.0}
- 934 - 987 - 70 - 90 80 - 110 - Max. 600
{95.2 - 101}
{Gross)
- - - 70 - 90 90 - 110 - -
- - - 70 - 90 80 - 110 Min. 150 {1.5} -
183 - 193 (Gross) - Min. 13.8 70~ 90 90 - 110 290 - 480 Max. 650
{245 - 258} (Gross) {3.0 - 5.0}
- 1,070 - 1,130 - 70 - 90 90 - 110 - -
{109 - 116}
{Gross)
- - - 70 - 90 90 - 110 - -
- - - 70 - 80 80 - 110 Min. 150 {1.5} -
150 ~ 160 (Gross) - Max.16.9 70 - 80 90 -~ 110 280 - 490 Max. 650
{204 - 2186} {Gross) {3.0 - 5.0}
- 975 -~ 1,030 - 70 - 80 80 ~ 110 290 ~ 490 Max. 650
(99(&;_1 - 1())5} {3.0 - 5.0}
ross
- - - 70 - 90 - 110 290 - 490 -
%0 {3.0 - 5.0}
- - - 70 - 80 80 - 110 Min. 150 {1.5} -



TESTING AND ADJUSTING

PERFORMANCE TEST

* The table gives the standard values using the JIS compensation

factor.

* The values in the table are the standard values for machines
with the muffler installed, air cleaner installed, alternator under
no load, and air compressor open (if installed).

* The loads for the dynamometer are at an arm’s length of 716

mm.
Engine Applicable . igr Engine speed | Dynamometer
model machine Test item Specified value (rpm) (N {kg})
Flywheel horsepower 174 kW{233 HP}Y/2,100 rpm (Net) | 2,095 - 2,105 1,136 - 1,199
{115.8 - 122.3}
D87E-2 Maximum torque 999 Nm{102 kgm}/1,400 rpm {Net}| 1,300 - 1,500 1,384 - 1,465
D87P-2 {141.1 ~ 149.4}
High idling speed 2,250 - 2,350 rpm 2,250 - 2,350 -
Low idling speed 870 ~ 720 rpm 670 - 720 -
Flywheel horsepower | 177 kW{237 HP}/2,100 rpm {Net) | 2,095 ~ 2,105 1,150 - 1,220
B {118 ~ 125}
LW250-5 Maximum torque 1,080 Nm{110 kgm}/1,400 rpm (Net)| 1,300 ~ 1,500 1,490 ~ 1,580
{152 - 161}
High idling speed 2,300 - 2,400 rpm 2,300 - 2,400 -
Low idling speed 875 ~ 695 rpm 675 - 695 -
Flywheel horsepower | 162 kW{217 HP}/2,100 rpm (Net) | 2,095 - 2,105 1,030 - 1,100
{105 - 112}
Maximum torque 941 Nm{96 kgm}/1,400 rpm (Net) 1,300 ~ 1,500 1,270 - 1,390
$6D125-2 | FD250-2 {129 ~ 142}
High idling speed 2,250 - 2,350 rpm 2,250 ~ 2,350 rpm -
Low idling speed 650 ~ 700 rpm 650 —~ 700 rpm -
Flywheel horsepower | 199 kW{266 HP}/2,000 rpm {(Net) | 1,985 - 2,005 1,310 - 1,390
{134 - 142}
Maximum torque 1,160 Nm({118 kgm}/1,400 rpm (Net) | 1,395 - 1,405 1,590 - 1,690
FD400-2 {162 - 172}
High idling speed 2,250 - 2,350 rpm 2,250 ~ 2,350 rpm -
Low idling speed 650 - 700 rpm 650 ~ 700rpm -
Flywheel horsepower | 178 kW{239 HPY/1,500 rpm 1,485 ~ 1,955 {50Hz){1,610 - 1,660 {50 Hz)
{Net, 50 Hz) {164 - 169} (50 Hz)
204 kW{273 HP}/1,800 rpm 1,795 - 1,805 (60Hz)| 1,550 - 1,590 (60 Hz)
EG220BS-2 {Net, 680 Hz) {158 ~ 162} (60 Hz)
. s . 1,57 H Max. 1,570 {50 Hz)
High idling speed m:: 1,888 §§8 Hg Max. 1,880 (60 Hz) -
Low idling speed 700 ~ 800 rpm 700 -~ 800 -
Flywheel horsepower | 204 kW{273 HP}/1,800 rpm 1,795 - 1805 1,550 - 1,690
{Net, 60 Hz) {158 — 162}
For MQ
generator
DCA-22088K
{Prime) High idling speed Max. 1,880 rpm (60 Hz) Max. 1,890 (60 Hz) -
Low idling speed 700 - 800 rpm 700 - 800 -
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TESTING AND ADJUSTING

PERFORMANCE TEST

* For fuel, use ASTM D375 No. 1 or No. 2.
* For lubricant, use SAE15W-40 or SAE30 oil.

Flywheel horsepower Torque Fuel consumption tenegglr:gzre Lubrication oil Lut:)r:::;is; oil Exhaust
(kW {HP}) (Nm {kgm}} {sec/200cc) (°C) temperature (°C)| (kPa (kg/cm?}) |temperature (°C)
179 ~- 189 (Gross) - 70 - 90 90 - 110 290 - 490 Max. 650
{240 ~ 253} (Gross) {3.0 - 5.0}
- 991 - 1,049 - 70 - 80 90 - 110 - Max. 650
{101.0 - 107.0}
{Gross)
- - - 70 - 90 90 - 110 - -
- - - 70 - 80 80 - 110 Min. 147 {1.5} -
182 ~ 193 (Gross) - Min. 13.8 70 - 90 90 - 110 290 - 490 Max. 800
{243 ~ 258} (Gross) {3.0 - 5.0}
- 1,070 - 1,130 - 70 - 90 80 - 110 - Max. 650
{109 - 1186}
{Gross)
- - - 70 -90 90 - 110 - -
- - - 70 - 90 80 - 110 Min. 150 {1.5} -
163 - 173 (Gross) - - 70 ~ 90 90 ~ 110 290 ~ 490 Max. 600
{221 - 235} (Gross) {3.0 - 5.0}
- - 70 - 90 90 - 110 - Max. 650
- - - 70 - 80 80 - 110 - -
- - -~ 70 - 90 80 - 110 Min. 150 {1.5} -
198 ~ 210 {Gross) - - 70 ~ 90 90 - 110 290 - 490 Max. 800
{269 - 285} (Gross) {3.0 - 5.0}
- 1,140 - 1,210 (Gross) - 70 - 90 90 - 110 - Max. 650
{116 ~ 123} (Gross)
- - - 70 - 90 90 - 110 - -
- - - 70 - 90 80 - 110 Min. 150 {1.5} -
181 ~ 186 (Gross,50Hz) - Min. 14.8 (50 Hz) |70 - 90 {50 Hz){90 ~ 110 (50 Hz}| 290 - 490 {50 Hz) |Max. 650 {50 Hz)
{242 - 249K Gross,50Hz) {3.0 - 5.0} (50 Hz)
209 - 214 {Gross,60Hz) - Min, 12.5 (60 Hz} |70 — 90 {60 Hz}{90 ~ 110 (60 Hz) | 290 ~ 430 {60 Hz} |Max. 650 (60 Hz)
{280 ~ 287} Gross,60Hz)] {3.0 - 5.0} (60 Hz)
- - - 70 - 80 90 - 110 - -
- - - 70~ 90 80 - 110 Min. 150 {1.5}
209 ~ 214 (Gross, 60Hz - Min. 12.5 (60 Hz) 70 ~ 90 90 - 110 290 - 490 Max. 670
{280 ~ 288N Gross,60Hz) {3.0 - 5.0
- - - 70 - 90 90 - 110 290 - 490 {3.0 - 5.0} -
- - - 70 - 90 80 ~ 110 Min. 150 {1.5} -
©)



TESTING AND ADJUSTING

PERFORMANCE TEST

* The table gives the standard values using the JIS compensation

factor.

* The values in the table are the standard values for machines
with the muffler installed, air cleaner installed, alternator under

no load, and air compressor open (if installed).

* The loads for the dynamometer are at an arm’s length of 716

mm.
Engine Applicable . e Engine speed | Dynamometer
model machine Test item Specified value (rpm) (N {kg})
Flywheel horsepower | 228 kW{306 HP}/1,950 rpm {(Net)| 1,945 - 1955 1,560 ~ 1,650
PC400-6 (CUSTOM) {159 - 168}
PCA00LC-6 (CUSTOM)| Maximum torque 1,210 Nm({123 kgm}/1,400 rpm (Net)| 1,300 - 1,500 1,690 -~ 1,800
PCA450-6 (MIGHTY) {172 - 183}
PC450L.C-8 (MIGHTY
BRSOOJG-1( GHTY) High idling speed 2,100 - 2,200 rpm 2,100 ~ 2,200 -
Low idling speed 750 ~ B50 rpm 750 - 850 -
Rated flywheel 235 kW{315 HP}/2,100 rpm (Net) | 2,095 ~ 2,105 1,490 - 1,570
horsepower {152 - 1861}
HD255-5 Maximum flywheel 1,280 Nm{131 kgm}/1,400 rpm {Net}| 1,300 - 1,500 1,760 - 1,860
" horsepower {179 - 190}
High idling speed 2,400 - 2,500 rpm 2,400 - 2,500 -
Low idling speed 700 - 80O rpm 700 ~ 800 -
Flywheel horsepower | 194 kW{260 HP}/2,200 rpm (Net) | 2,195 - 2,205 1,190 - 1,260
{122 - 129}
Maximum torque 1,050 Nm{107 kgm}/1,400 rpm {(Net}| 1,300 ~ 1,500 1,490 - 1,570
WA470-3 {152 - 161}
High idling speed 2,350 - 2,450 rpm 2,350 — 2,450 -
Low idling speed 722 - 772 rpm 722 - 772 -
SA6D125-2
Flywheel horsepower | 221 kW{296 HP}/2,100 rpm (Net) | 2,095 - 2,105 1,390 - 1480
{142 - 151}
Maximum torque 1,180 Nm{120 kgm}/1,400 rpm {Net)| 1,300 - 1,500 1,610 - 1,710
FD430-2 {164 - 174}
High idling speed 2,250 ~ 2,350 rpm 2,250 - 2,350 -
Low idling speed 800 ~ 850 rpm 800 -~ 850 rpm -
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TESTING AND ADJUSTING

PERFORMANCE TEST

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

Flywheel horsepower Torque Fuel consumption terggzlraa?:re Lubrication oil Lu%r:g:;ia; oil Exhaust
(kW {HF}) {Nm {kgm}) {sec/200cc) °C) temperature (°C)|  (kPa {kg/cm?}) |temperature (°C)
228 ~ 241 (Gross) - Min. 11.4 70 ~ 80 80 ~ 110 290 - 490 Max. 600
{305 - 323} (Gross) {3.0 - 5.0}
1,210 - 1,280 - 70 - 80 90 - 110 - -
{123 - 131}
{Gross)
- - - 70 - 90 90 - 110 - -
- - - - 80 -~ 110 Min. 120 {1.2} -
234 - 248 (Gross) - Min. 11.1 70 - 90 80 -~ 110 290 - 490 Max. 600
{318 - 338} (Gross) - {3.0 - 5.0}
1,260 - 1,330 - 70 - 90 90 - 110 - Max. 650
{128 - 136}
(Gross)
- - - 70 - 90 80 - 110 - -
- - - 70 - 90 80 - 110 Min. 150 {1.5} -
197 ~ 208 {Gross) - Min. 13.0 70 - 90 90 - 110 280 ~ 490 Max. 600
{268 ~ 283} (Gross) {3.0 - 5.0}
- 1,070 - 1,130 {Gross) - 70 - 80 90 - 110 - Max. 650
{108 - 115} (Gross) A
- - - 70 - 80 90 - 110 - -
- - - 70 - 90 80 - 110 Min. 150 {1.5} -
220 - 233 (Gross) - - 70 - 90 90 - 110 290 - 490 Max. 600
{299 - 317} {Gross) {3.0 -~ 5.0}
- 1,160 - 1,230 {Gross} - 70 - 90 90 - 110 - Max. 650
{118 ~ 125} {Gross)
- - - 70 - 90 90 ~ 110 - -
- - - 70 - 80 80 - 110 Min. 150 {1.5} -



TESTING AND ADJUSTING

PERFORMANCE TEST

* The table gives the standard values using the JIS compensation

factor.

* The values in the table are the standard values for machines
with the muffler installed, air cleaner installed, alternator under
no foad, and air compressor open {if installed).

* The loads for the dynamometer are at an arm’s length of 716

mim.
Engine Applicable . - Engine speed | Dynamometer
model machine Test item Specified value {rpm) (N {kg}}
Flywheel horsepower | 232 kW{311 HP}1,500 rpm 1,485 - 1,505 (50Hz)|2,090 ~ 2,220 (50 Hz)
{Net, 50 Hz) {213 - 227} (50 Hz)
257 kW{345 HP}/1,800 rpm 1,795 - 1,805(60Hz)11,930 -~ 2,050 {60 Hz)
EG3308S-2 {Net, 60 Hz) {197 - 209} (60 Hz)
H T Max. 1,570 (50 Hz2) Max. 1,570 (50 Hz) -
High idling speed Max. 1,380 (60 Hz) Max. 1,880 {60 Hz)
Low idling speed 700 ~ 80O rpm 700 - 800 -
Flywheel horsepower | 257 kW{345 HP}/1,800 rpm 1,795 - 1,805 {60 Hz) 1,830 - 2,050
{Net, 60 Hz) - {197 - 209}
DCA-30058K
SA6D125-2| (MQ generator) | igh idling speed Max. 1,890 rpm {60 Hz) Max. 1,880 (60 Hz) -
Low idling speed 700 ~ 800 rpm 725~ 775 -
Flywheel horsepower | 185 kW{248 HP}/1,500 rpm 1,495 - 1,505 {50 Hz) -
{Net, 50 Hz)
209 kW{280 HP}/1,800 rpm 1,785 ~ 1,805 {60 Hz) -
{Net, 60 Hz)
J6D125E-G1-2
(Generator) High idling speed Max. 1,575 rpm (50 Hz) -
’ Max. 1,890 rpm {60 Hz)
Low idling speed 700 -~ 800 rpm -
Flywheel horsepower | 228 kW(306 HP}/2,050 rpm (Net}| 2,045 - 2,055 1,628 - 1,608
{156 - 164}
PCA400AC-8 Maximum torque 1,210 Nm{123.7 kgm}/1,500 rpm (Net) | 1,400 ~ 1,600 1,696 - 1,794
PC400-6 (USA) {173 - 183}
PC450-6 (USA) X .
BR550JG-1 High idling speed 2,200 ~ 2,300 rpm 2,200 - 2,300 -
Low idling speed 675 - 725 rpm 675 ~ 725 -
Fiywhee! horsepower | 298 kW{400 HP}/1,500 rpm (Net)| 1,495 — 1,505 2,580 - 2,730
{263 - 279}
Generator 328 kW{440 HP)1,500 rpm (Net)| 1,495 - 1,505 | 3,000 ~ 3,200
{50 Hz only) {290 - 330}
High idling speed -
idli 700 ~ 700 - 800 -
SAAGD125-2 Low idling speed 00 ~- 800 rpm
Flywheel horsepower | 298 kW{400 HP}/1,500 rpm 1,495 - 1,505 | 2,577 - 2,734 (Prime}
{Prime) {Prime) {263 ~ 279}
329 kW{441 HP}/1,500 rpm 1,485 — 1,505 | 2,842 - 3,195 {Standby)
{Standby) {Standby) {280 ~ 326}
SAABD125-P400 Max. 1,575
L Max. 1,575 rpm (Prime) ax(Prime)rpm 0
High idling speed Max. 1,600 rpm {Standby) Max. 1,600 rpm ]
{Standby) .
Low idling speed 700 - 800 rpm 700 ~ BOO rpm 0
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TESTING AND ADJUSTING

PERFORMANCE TEST

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

Fliywhee! horsepower Torque Fuel consumption ter(r:x::‘raa?éra L.ubrication oil Lut;r;ce::;:;r; oil Exhaust
(kW {HP}} {(Nm {kgm}) (sec/200cc) °C) temperature (°C)| (kPa {kg/cm?)) |temperature (°C)
235 - 250 (Gross,50Hz) - Min. 11.0 {50 Hz) {70 - 90 (50 Hz)| 90 ~ 110 (50 Hz) 290 — 390 (50 Hz) |Max. 700 (50 Hz}
{315 - 355 Gross,50Hz {3.0 - 4.0} (50 Hz)
260 - 277(Gross,60Hz) - Min. 9.7 (60 Hz) |70 - 90 (60 Hz){90 ~ 110 {60 Hz)| 290 - 390 (60 Hz) |Max. 700 (60 Hz)
{348 ~371}{Gross,60Hz) {3.0 ~ 4.0} {60 Hz)
- - - 70 - 90 80 - 110 - -
- - - 70 - 80 80 ~ 110 Min. 150 {1.5} -
260 - 277 (Gross, 60 Hz) - - 70 - 90 90 - 110 280 ~ 490 Max. 650
{354 - 376} {Gross, 60 Hz) {3.0 ~ 5.0}
- - - 70 - 80 80 - 110 280 - 480 -
{3.0 - 5.0}
- - - 70 - 90 80 - 110 Min. 150 {1.5} -
187 - 199 (251 - 267} - - 70 - 90 80 - 110 290 - 480 Max. 650
{Gross, 50 Hz} {3.0 ~ 5.0}
216 —~ 229 {289 - 307} - - 70 - 90 80 ~ 110 290 - 480 Max. 850
(Gross, 60 Hz) {3.0 - 5.0}
- - - 70 - 90 90 -~ 110 290 ~ 490 -
- {3.0 - 5.0}
- - - 70 ~ 90 80 - 110 Min. 150 {1.5} -
235 ~ 248 (Gross) - - 70 - 90 90 - 110 290 - 480 Max. 650
{319 -~ 337} (Gross) {3.0 - 5.0}
- 1,210 - 1,280 - 70 - 90 80 - 110 290 - 490 Max. 680
{124 - 131} {3.0 - 5.0)
- - - 70 - 90 90 - 110 - -
- - - 70 - 80 80~ 110 Min. 150 {1.5} -
290 - 308 Gross) - Min. 8.2 70 - 90 90 - 110 290 - 490 Max. 700
{388 ~ 412} (Gross) {3.0 - 5.0}
320 ~ 338 {Gross) - Min, 7.9 70 - 90 90 - 110 - Max. 750
(429 - 453} (Gross)
- - - 70 - 90 90 - 110 - -
- - - 70 - 90 80 - 110 Min. 150 {1.5} -
294 ~ 307 {394 - 412} - Min. 9.2 70 — 80 90 ~ 110 290 ~ 490 {3.0 - 5.0} Max. 700
{Prime) {Prime}
320 - 338 {429 - 453} - Min. 7.9 70 - 90 90 - 110 290 - 490 (3.0 - 5.0} Max. 750
{Standby} {Standby)
- - 70 - 90 90 - 110 - -
- - - 70 ~ 80 90 - 110 - -
- - - 70 - 90 80 - 110 Min. 147 {1.5} -
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TROUBLESHOOTING

Points to remember when troubleShOOtING ......coeuiuivicecriiciceeir et ees e e e e e e essenen rereeenaens 12-103
Method of using troubleShOOtING ChAM .........c.ociiiiiticiec et er et ee e eees s e eseesenaa 12-104
S- 1 Starting performance is poor {Starting always takes timMe) ........ocoovereeeveeeeereeeeeeeieesosevsssesns 12-108
S- 2 ENQGING dOES NO STAM ......ooiiiiiiiieciinricec e riee st st se e eas e ess st e eeseess et senenesesseseeesennes 12-109

(1) Engine does not turn......... rrverseanas reeeriees i aees wresmnerens veeermesenenren tereesnenean rereereanes 12-109

(2) Engine turns but no exhaust gas comes out (Fuel is not being injected) ........ wreveennne 12-110

(3) Exhaust gas comes out but engine does not start (Fuel is being injected) .............. w1211
S-3 Engine does not pick up SMOOthly (FOHOW-UD iS POOT) .cecueieieieeeierreeeeeeeereeeeeveeererseseessanneens 12-112
S- 4 Engine stops during operations ............cccovveeeneniencas ersiseseaee s erae e ranar s s e e ennense arevenne vorrneenee 122113
S- 85 Engine does not rotate SMOoothly (RUNTINGY ..o vee st e ee e seeameas 12-114
S- 6 Engine lacks output (noc power) ..o, srncecerennerananes errenrnes rereerrsenaennen eeerarreneerserrenrsasans . 12-1156
S-7  Exhaust gas is black {incomplete combustion) ..........ccccceveverrnnne. bt es cesnenees 12-118
S-8 Oil consumption is excessive (or exhaust gas is blue) .........oceevvevvecreneennnn. rrreenes evereees cecenne 12-117
S-9 Oil becomes contaminated quickly ............ tereverenerenene arterresnrsnrenarsbeens verveenererseenrnes veeseenannes 12-118
S-10 Fuel consumption is excessive ............. erresiiresec ear s estese s nnna et teetarretssenranrsnnnes teereerreeeesanrarnes 12-119
S-11  Oil is in cooling water, or water spurts back, or water level goes down.................. connenenes 12-120
S-12  Oil pressure lamp lights up (drop in oil pressure)...... erersrarrenesar—atenn reeeerererneenes teeeeerernans 12121
S-13  Oil level rises .......cocceveecemnnnnees ceeernresanresens cessresneresraeennareensas et esssressnnesesesssesarnes 127122
S-14  Water temperature becomes too high (overheating) ........... wrerversseeearsanans cererss s ssasns ceees 12-123
S-15  Abnormal NOoISe IS MAUR ....cccooveeeeeirereerrecrcee et ee e terrerenanrreenen voreeens ceresennann ceerevans 12-124
S-16  Vibration is excessive ............ccce vererrssessanresrereneaseraeertesarnnsnres vosrennrans eressteresarasnen ansesaan wveveene 12-125
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TESTING AND ADJUSTING TROUBLE SHOOTING

AWhen carrying out testing and adjusting, or troubleshooting, stop the machine on level ground, fit
safety pins, block the wheels, and apply the parking brake.

AWhen carrying out operations with two or more workers, always use signals, and do not allow any
unauthorized person near the machine.

AWhen checking the water level, if the radiator cap is removed when the engine is hot, boiling
water will spurt out and may cause burns, so always wait for the engine to cocl down before
checking the water level.

ABe extremely careful not to touch any hot parts.
ABe extremely careful not to get caught in the fan or any other rotating parts.

AWhen removing the plugs or caps from places under hydraulic pressure, water pressure, or air
pressure, release the internal pressure first. Fit the measuring tools securely before carrying out
any testing, adjusting, or troubleshooting.

* When using the standard values table for judgement in testing, adjusting, or troubleshooting, it is
necessary to be careful of the following points.

1. The standard values for the new machines in the standard values table are values given as
reference from the standards for new machines and machines shipped from the factory. They
should be used as values for estimating wear during operation or as target values when carrying
out repairs.

2. The failure judgement standard values in the standard values table are values using estimated
values based on the results of various tests and standard values for machines shipped from the
factory. Use these values for reference together with the repair and operation history of the
machine when judging failures.

3. Do not use this standard values tabie as a standard for judging claims.
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TESTING AND ADJUSTING

TROUBLESHOOTING

POINTS TO REMEMBER WHEN TROUBLESHOOTING

Troubleshooting means locating the basic cause of the failure, and carrying out swift repairs, and
ensuring that the failure does not occur again.
When carrying out troubleshooting, it is of course important to understand the structure and function.
But to carry out the troubleshooting effectively, a quick method is to carry out troubleshooting using
the problems mentioned by the operator as a guide in locating the cause.

1.

Do not disassemble the machine simply be-

cause there is a failure

If the machine is disassembled immediately

just because there is a failure:

e Unrelated or unnecessary places are also
disassembled

s |t becomes difficult 10 locate the cause of
the failure

This means that there is not only a waste of

time and money on replacement parts, oil,

and grease, but this action will aiso lose the

confidence of the user and operator.

For this reason also, it is important to carry

out troubleshooting based on full investiga-

tion before starting and troubleshooting fol-

lowing the correct order.

Questions to ask the user and operator

1) Are there any problems other than those
already reported?

2} Did anything unusual happen before the
failure occurred?

3) Did the failure occur suddenly, or had
the condition of the machine been poor
before the failure occurred?

4} What were the conditions when the fail-
ure occurred?

5) Had any repairs been carried out before
the failure occurred?

6) Had any similar failure occurred before?

Checks before troubleshooting

1) Check the oil level.

2) Check for any external leakage of oil from
the piping and hydraulic equipment.

3} Check the travel of the control levers.

4) Other maintenance items can also be car-
ried out visually, so carry out any check
that is considered necessary.

4. Confirming failure

Check the degree of the problem to judge for

yourself if it is really a failure, or if there is

some problem in the handling or operation
of the machine.

* When driving the machine and re-enact-
ing the failure, be sure that the investiga-
tion or measurement does not make the
failure worse.

Troubleshooting
Narrow down the causes of the failure from
the resuits of the questions and checks in the
above items 2 - 4, then follow the trouble-
shooting flow chart to locate the failure.
* Basic procedure for troubleshooting
1) Start from the simple places.
2) Start from the most probable places.
3} Investigate related parts also.

Basic action to remedy cause of failure
Even if the failure is repaired, if the root cause
of the failure is not repaired, the same failure
will occur again.

To prevent this, it is necessary to investigate
why the failure occurred, and to remove the
root cause of the failure.

12-103



TROUBLESHOOTING METHOD OF USING TROUBLESHOOTING CHARTS

METHOD OF USING TROUBLESHOOTING CHART

This troubleshooting chart is divided into three
sections: questions, check items, and troubleshoot-
ing. The questions and check items are used to
pinpoint high probability causes that can be located
from the failure symptoms or simple inspeciton with-
out using troubleshooting tools.

Next, troubleshooting tools or direct inspection
are used to check the high probability causes to
make final confirmation.

[Questions]
Sections @ + ® in the chart on the right corre-
sponds to the items where answers can be ob-
tained from the user. The items in @ are items
that can be obtained from the user, depending
on the user's level.
[Check items]
The serviceman carries out simple inspection to
narrow down the causes. The items under © in Causes
the chart on the right correspond to this.
The serviceman narrows down the causes from
information @ that he has obtained from the
user and the results of © that he has obtained
from his own inspection.
[Troubleshooting]
Troubleshooting is carried out in the order of
probability, starting with the causes that have mj/e
been marked as having the highest probability
from information gained from [Questions] and
[Check items].

(I g {a) O
) E {b) O
E te) (@)
(d) O
] (e} Q
[¢:1] «En
e 8
v
<
-3
P »ef
S
i ®
~ ]
3 -g i ®
]
X
’: ,g " .
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TROUBLESHOOTING

METHOD OF USING TROUBLESHOOTING CHARTS

The basic method of using the troubleshooting chart

is as follows.

tems listed for [Questions] and [Check items) that

have a relationship with the Cause items are marked

with !, and of these, causes that have a high prob-

ability are marked with T.

Check each of the [Questions] and [Check items] in

turn, and marked the ' or T in the chart for items

where the problem appeared. The vertical column

{Causes) that has the highest number of points is

the most probable cause, so start troubleshooting

for that item to make final confirmation of the cause.

(%1. For [Confirm recent repair history] in the

[Questions] Section, ask the user, and mark

the Cause column with # to use as reference

> for locating the cause of the failure. How-
ever, do not use this when making calcula-
tions to narrow down the causes.

L #%2. Use the # in the Cause column as reference
for [Degree of use (Operated for long pe-
riod}] in the [Questions] section as reference.
As a rule, do not use it when calculating the
points for locating the cause, but it can be
included if necessary to determine the order
for troubleshooting.

=1 | Confirm recent repair history

+2 | Degree of use Operatred for long period
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TROUBLESHOOTING METHOD OF USING TROUBLESHOOTING CHARTS

+ Example of troubleshooting when exhaust gas is black
Let us assume that [Clogged air cleaner] is taken to be the cause of black exhaust gas. Three
symptoms have causal relationship with this problem: [Exhaust gas slowly became black], {[Power
slowly became weaker], and [Dust indicator is red].
If we look from these three symptoms to find the causes, we find that there is a relationship with
five causes. Let us explain here the method of using this causal relationship to pinpoint the most
probable cause.

S-7 Exhaust gas is black (incomplete combustion)
General causes why exhaust gas is black
+ Insufficient intake of air
« Improper condition of fuel injection
»  Excessive injection of fuel

Legend
Passibie causes gudging from Questions and check itemss
Mast probabie causes Gudgmng trom Queshons and Check nemns)
- Possible causes due o length of use 1used for 3 fong periodi
@ items to confirm the cause

i Confirrn cecent rpan tistory

{ Degree of use { Qperated for long period
! | Suddenty became black
Color of exhaust gas it
| Blue under hgh load
Engine ot must be added more frequently
! Suddeniy

Y

Questions

i
i Power was 105t

Non-speciied fuel has been used

/1 Noise of interference is heard from around turbocharger
/ 4 ¥ Lo 18 ¢
! Biow-by gas 13 excessive

i Engme pickup 1S POOr 3nd COMBUSHION 1S IRgUiar

f When exhaust mamioid s touched immedhately after
t starting engine. temperature of some cyhnoers s low

 Match miarks on tuel wjection pump are out of ahgnment i HE

! Seat on injection pump has come off

Chock #ems

i Clanging sound 1s heard from around cylindes head

i Exhaust noise s abnormal 7 e

! Mutfier 1s crushed

Leakage of s between turbocharger and head. oose clamp |

)

i When turbocharger s rotated by hand, i1 1s found to be heavy |8 R
§ When an cleaner 1s inspected duectiv, i 15 found 1o be ciogged

:
!

: When compression pressure 15 measured. it 1s found 1o be low ® T ]
T
i

| Speed of some cyhnders does nol change when operating PY
. On feduced cyhnders

! When check is made using dehivery method. IHECHon tirung ® i
| & found to be mcorrect i

| INKREON PUMP 1251 ShOWS That INECLION 3MOLUNT 15 INCOTect @

Troubleshooting

| When valve clearance 1s checked directly 1t 1s found to be Y
1 utside standard vaiue

_ When muffier 1s reenoved, exhaust Gas color returns 1o nonmal ®

© When control rack 1s pushed. it is found 10 be heavy or does
1 NOt return

Remedy

Replace
Adjust
Adjust
Adjust

Replace

Replace
[Cloan]

Replace
Reapair

| Replace |
R(;)lare-‘
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TROUBLESHOOTING

METHOD OF USING TROUBLESHOOTING CHARTS

YYvYYVYY
| Five causes |

u 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.

fr

|Three symptomsl
A 4 A

AV Step 2
Add up the total of Oand © marks where the
horizontal lines for the three symptoms and the
vertical columns for the causes intersect.
(1) Clogged air cleaner element: 000
(2) Air leakage between turbocharger

and head: 00

(3) Clogged, seized injection nozzle: @)
(4) Defective contact of valve, valve seat: O
(5) Worn piston ring, cylinder: O

u Step 3

The calculation in Step 2 show that the closest
relationship is with [Clogged air cleaner
element]. 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.
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TROUBLESHOOTING

S-1 Starting performance is poor (Starting always takes time)
General causes why starting performance is poor
*  Defective electrical system
« Insufficient supply of fuel
* Insufficient intake of air
* Improper selection of fuel
(At ambient temperature of —10°C or below, use ASTM D975
No. 1, and -10°C or above, use ASTM D975 No. 2 diesel fuel.)

* Battery charging rate.

Causes
Charging rate|
Ambilent 100% 90% B80% 75% 70%
temparatura
20°C 1.28 1.26 1.24 1.23 1.22
0°C 1.29 1.27 1.25 1.24 1.23
-10°C 1.30 1.28 1.26 1.25 1.24

+ The specific gravity should exceed the value for the charging
rate of 70% in the above table.

* In cold weather the specific gravity must exceed the value for
the charging rate of 75% in the above table.

Legend

O : Possible causes (judging from Questions and check items)
O : Most probable causes (judging from Questions and Check items) /S
& ; Possible causes due to length of use (used for a long period) S,
@ : Items to confirm the cause =

Confirm recent repair history

Degree of use Operated for long period alala
Gradually became worse |0]0|0[0]|0
Starts when warm

Ease of starting

Q|0
=]

Indicator lamp does not light up
Engine oil must be added more frequently =)

Replacement of filters has not been carried out according to
opgraiion manual 9 (o]{e] o) ol [o

Non-specified fuel has been used [E[e) ol |0
Dust indicator is red o)
Battery charge lamp is ON oo
Starting motor cranks engine slowly [+)
When exhaust manifold is touched immediately after
starting engine, temperature of some cylinders is low o
Engine does not pick up smoothly, and combustion is irregular
| Blow-by gas is ive ;
Match marks on fuel injection pump are out of alignment [+]
Mud is stuck to fuel tank cap O
When engine is cranked with starting motor
1) Little fuel comes out even when injection pipe sleeve o
nut is loosened
2) Little fuel comes out even when fuel filter air bleed plug
is loosened
Leakage from fuel piping [®)
There is hunting from engine (rotation is irregular) [o)[e)

Questions

[<][s]

Check items

(][]

When compression pressure is measured, it is found to be low |@|@®
When air cleaner element is inspected directly, it is found
to be clogged

When fuel filter, strainer are inspected directly, they are

found to be clogged b o
When feed pump strainer is inspected directly, it is found to ®
be clogged
Heater mount does not become warm @

Voltage is 26 - 30V between alternator terminal B and | Yes ®
terminal E with engine at low idling | No ®

Either specific gravity of electrolyte or voltage of battery is low L]
Stop fuel injection to one cylinder at a time. If there is no ®
change in engine speed, that cylinder is not working
When check is made using delivery method, injection timing
is found to be incorrect
When control rack is pushed, it is found to be heavy or does
not return (when blind plug at rear of pump is removed, it
can be seen that plunger control sleeve does not move)

When fuel cap is inspected directly, it is found to be clogged

Troubleshooting

Remedy

Replace
Repair
Clean
Clean
Clean
Replace
Replace
| Replace
Replace
Replace
Adjust
Replace
Repair
Clean
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TROUBLESHOOTING

S-2

S-2 Engine does not start

(1) Engine does not turn

General causes why engine does not turn

« Internal parts of engine seized

* If internal parts of the engine are
seized, carry out troubleshooting for
“Engine stops during operations”.

Failure in power train

Defective electrical system

Legend
O: Possible causes (judging from Questions and check items)
@ : Most probable causes (judging from Questions and Check items)

/\ : Possible causes due to length of use (used for a long period)
@ : tems to confirm the cause.

Confirm recent repair history

Degree of use Operated for long period

Condition of horn when starting | Horn does not sound

switch is turned ON Horn sound level is low

Questions

Rotating speed is slow

Makes grating noise

When starting switch is turned to [Soon pinion disengages
START, pinion moves out, but again

©)

Makes rattling noise and
does not turn

O

When starting switch is turned to START, pinion does not
move out

©)

When starting switch is turned to ON, there is no clicking sound

o

Battery terminal is loose

Check items

When starting switch is turned to ON, linkage does not move

When battery is checked, battery electrolyte is found to be low

©)

Specific gravity of electrolyte, voltage of battery is low

For the following conditions 1} - 5), turn the starting switch
OFF, connect the cord, and carry out troubleshooting at ON

1) When terminal B and terminal C of starting switch are
connected, engine starts

2} When terminal B and terminal C of starting motor are
connected, engine starts

3) When terminal B and terminal C of safety relay are
connected, engine starts

4) When terminal of safety switch and terminal B of
starting motor are connected, engine starts

Carry out troubleshooting in chassis volume

Troubleshooting

5) There is no 24V voltage between battey relay terminal b
and terminal E

When ring gear is inspected directly, tooth surface is found
to be chipped

Does not move even when fuel cut solenoid linkage is
disconnected

Does not move even when engine stop motor linkage is
disconnected

Remedy

Replace

Replace

Replace

Replace

Replace

Replace

Replace

Adjust

Replace

Replace
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TROUBLESHOOTING

S-2

(2) Engine turns but no exhaust gas comes out
(Fuel is not being injected)

General causes why engine turns but no exhaust gas comes out

« Supply of fuel impossible

*  Supply of fuel is extremely small

« Improper selection of fuel (particularly in winter)
Standards for use of fuel

Ambient temprature

Typeoffuel [ o5 _4 14 32 50 68 86 1084122°F
30 20 -10 0 10 20 30 40 50°C

Diesel fuel

Legend

O: Possible causes (judging from Questions and check items)
© : Most probable causes (judging from Questions and Check items)
[\ : Possible causes due to length of use (used for a long period)
@ : Items to confirm the cause.

Causes

Confirm recent repair history

Degree of use Operated for long period

Exhaust gas suddenly stops coming out (when starting again)

Replacement of filters has not been carried out according to
operation manual

Questions

Fuel tank is found to be empty

There is leakage from fuel piping

Mud is stuck to fuel tank cap

When starting switch is turned ON, linkage does not move

When fuel filter is drained, fuel does not come out

When engine is cranked with starting motor,

1) Injection pump coupling dose not rotate

2) No fuel comes out even when fuel filter air bleed plug is
loosened

Check items

3) No fuel spurts out even when injection pipe sleeve nut is
loosened

Rust and water are found when fuel is drained

Check injection pump directly

When control rack is pushed, it is found to be heavy, or does
not return

Check feed pump directly

When fuel filter, strainer are inspected directly, they are found
to be clogged

Troubleshooting

When feed pump strainer is inspected directly, it is found to be
clogged

When fuel cap is inspected directly, it is found to be clogged

Does not move even when fuel cut solenoid linkage is
disconnected

Does not move even when engine stop motor linkage is
disconnected

Remedy

Replace

Replace

Replace

Clean

Clean

Add

Repair

Repair

Replace

Replace

Replace

12-110
®

615002



615002

TROUBLESHOOTING

S-2

(3) Exhaust gas comes out but engine does

not start

(Fuel is being injected)

General causes why exhaust gas comes out

but engine does not start

* Lack of rotating force due to defective
electrical system

+ Insufficient supply of fuel

+ Insufficient intake of air

* Improper selection of fuel

Legend

QO : Possible causes (judging from Questions and check items)
© : Most probable causes (judging from Questions and Check items)
/\ : Possible causes due to length of use (used for a long period)
@ : Items to confirm the cause.

Causes

Confirm recent repair history

Degree of use I Operated for long period A|AA A
Suddenly failed to start 0|0

When engine is cranked, abnormal noise is heard from o

around cylinder head

w

S | Engine oil must be added more frequently (o] .

§ Non-specified fuel has been used O O

8 Replacement of filters has not been carried out according to ololo
operation manual
Rust is found when fuel is drained 0|0
Dust indicator is red (o]

Indicator lamp does not light up (o]
Starting motor cranks engine slowly o]
Mud is stuck to fuel tank cap O
When fuel lever is placed at FULL position, it does not Ie)
contact stopper
When engine is cranked with starting motor,
1) Little fuel comes out even when injection pipe sleeve o]

g nut is loosened

2 2) Little fuel comes out even when fuel filter air bleed plug olo

x is loosened

@

5 There is leakage from fuel piping (0]
When exhaust manifold is touched immediately after o
starting engine, temperature of some cylinder is low
When fuel filter is drained, no fuel comes out
Remove head cover and check directly ]

When control rack is pushed, it is found to be heavy, or P
does not return
When compression pressure is measured, it is found to be low [ ]
When fuel filter, strainer are inspected directly, they are Y
= found to be clogged
E When feed pump strainer is inspected directly, it is found to ®
2 | be clogged
(]
% When air cleaner element is inspected directly, it is found to be clogged @
g Heater mount does not become warm ®
i~ | Either specific gravity of electrolyte or voltage of battery is low @
When feed pump is operated, there is no response, or pump ®
is heavy
Stop fuel injection to one cylinder at a time. If there is no ®
change in engine speed, that cylinder is not working
When fuel cap is inspected directly, it is found to be clogged [ ]
ol o @ | B oL
Rlelolc|lc|lEl=|e|=|E|C
remedy || 215 5| 5| §( 8| 3| 5[ 5|§
el&le&lo|°|o||g|=|C|O
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TROUBLESHOOTING

S-3

S-3 Engine does not pick up smoothly (Follow-up is poor)

General causes why engine does not pick up

smoothly

* Insufficient intake of air
* Insufficient supply of fuel

Causes

AN
S
* Improper condition of fuel injection g &
o)
« Improper fuel used 5 s/ I3 /&
$/8/8/5) 15/ Js
s/ /6/8/8/5/s/) [S/9/2
3/6/2/%/5/5/8 &5 /S /o
£/S)5 e /S/&/2/2/3/] N
s /5/8/8/E/5/$/5/])F
/5N RIS) T8/ /5
5/2/2/8/5/8/5/8/)5/8)s
T/ N () </ O
IS > E </ N Y *~
5 /2/S5/3 S/5/9/S/>/8
O/S/]/35/§5/§/5/9/F/)5/8
S/ /oSS S/S/S/~/E/&F
Legend ] ) &/ 9/8/R/S/5/8/F/2/F/S
O : Possible causes (judging from Questions and check items) YSSICES g § 5/ STAN ;’
O : Most probable causes (judging from Questions and Check items) S/3/5/3 5 3 o $/3/8/s
A : Possible causes due to length of use (used for a long period) NSNS 30 S/ S
. ; 0/9/9/38/& /S /& o/Q
@ : Items to confirm the cause SISISIS)E/S2/E/5 /S5 Qw
Confirm recent repair history
Degree of use Operated for long period [ A[A[A A AN
(2]
_5 Replacement of filters has not been carried out
% | according to operation manual 0|0|0
()
S Non-specified fuel has been used O|O0|O0|O
Engine oil must be added more frequently (@)
Engine pick-up suddenly became poor O @) OO0
Rust and water are found when fuel is drained 0|0
Dust indicator is red O
Noise of interference is heard from around turbocharger O
Blue under light load (@]
Color of exhause gas
Black @) O O O
g Clanging sound is heard from around cylinder head (@)
2 | Mud is stuck to fuel tank cap @)
é There is leakage from fuel piping @)
& High idling speed under no load is normal, but speed O
suddenly drops when load is applied 0|0
There is hunting from engine (rotation is irregular) 0|00 O
When exhaust manifold is touched immediately after olo
starting engine, temperature of some cylinders is low
Blow-by gas is excessive @)
When air cleaner element is inspected directly, it is found to be clogged | @
When fuel filter, strainer are inspected directly, they ®
are found to be clogged
When feed pump strainer is inspected directly, it is ®
found to be clogged
.CE» Stop fuel injection to one cylinder at a time. If there is PY
§ no change in engine speed, that cylinder is not working
<
§ When control rack is pushed, it is found to be heavy, ®
£ | or does not return
o
= | When compression pressure is measured, it is found to be low [ ] [ ]
When turbocharger is rotated by hand, it is found to be heavy [ ]
When valve clearance is checked directly, it is found to ®
be outside standard value
When fuel cap is inspected directly, it is found to be clogged [ ]
When feed pump is operated, operation is too light or too heavy (]
OO O o o | ©
HHEHHEEEREE
Remedy |2 (2|2 (2|5 |ala|T|2| T2
clplblE|gle|2|2 (0| |
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TROUBLESHOOTING

S-4 Engine stops during opertions

General causes why engine stops during operations
+ Seized parts inside engine
* Insufficient supply of fuel
* Overheating
* If there is overheating and insufficient
output, carry out troubleshooting for
overheating.
e Failure in power train
* If the engine stops because of a failure in
the power train, carry out troubleshooting
for the chassis.

Causes
-
5
N
2]
o
()
&
3“’\:‘
§/ /<2
& L/
-2 s/8/8
AN
Q/ S/ T ~
S/ R/ Q/R/s
5/ £/

O

O
O

Carry out troubleshooting in chassis volume

Legend
O : Possible causes (judging from Questions and check items)
O : Most probable causes (judging from Questions and Check items)
A :Possible causes due to length of use (used for a long period)
@ : Items to confirm the cause
Confirm recent repair history
Degree of use Operated for long period
Abnormal noise was heard
and engine stopped suddenly
2 | Condition when engine Engine overheated and stopped
2| stopped Engi lowl
%‘ ngine stopped slowly
3 There was hunting and
engine stopped
Replacement of filters has not been carried out according
to operation manual
Non-specified fuel has been used
Fuel gauge lamp lights up
Fuel tank is found to be empty
When feed pump is operated, there is no response or it is heavy
Mud is stuck to fuel tank cap
g Engine turns, but stops when transmission control lever
I is operate
é Does not turn at all
S| Try to turn by hand using Turns in opposite direction
barring tool Moves amount of backlash
Shaft does not turn
Rust and water are found when fuel is drained
Metal particles are found when oil is drained
Remove oil pan and check directly
Remove head cover and check directly
When gear train is inspected, it does not turn
.g’ Turns when pump auxiliary equipment is removed
_§ When fuel filter, strainer are inspected directly, they are
@ found to be clogged
re)
3 | When feed pump strainer is inspected directly, it is found
= | to be clogged
Check feed pump directly
When control rack is pushed, it is found to be heavy or
does not return

Remedy

Replace
Replace
Replace
Replace
Replace
Replace
Add
Clean
Clean
Replace
Repair

Clean
Replace




TROUBLESHOOTING

S-5

S-5 Engine does not rotate smoothly (hunting)

General causes why engine does not rotate
smoothly
* Air in fuel system

+ Defective governor mechanism

. . Causes
« Defective engine throttle controller /

. . R /2
mechanism (engine throttle controller type) §/5
* If there is no hunting when the engine ;5‘5

throttle controller rod is disconnected, N §
carry out troubleshooting for the f S
- o
electrical system. /s/& $/8/3
</ < /S /FT
S/¢/3 SIS
9/5/6/3 S/ /5/8/E
S/9/5/L S/@/3/S/8
S/s/3S/o S/5/s5/8/8
w /O [ul S/8/5/L2/R
S/s/S L 95 /S/S )x
~ /D)5
§/8/8/5) [§s/5/1S s,
5/5/5/8) 13/8/5/8/s
SIF/8/Q K/ 9/)S /2
Legend 3/5/8/ 8/ /85 /5/S /e
O : Possible causes (judging from Questions and check items) wo w“’ wo o éz’ W/I/5/S/S
O : Most probable causes (judging from Questions and Check items) 3 3 3 S/s Q? Q? > b‘f’ Q?
A : Possible causes due to length of use (used for a long period) &0 &0 &0 g : S/ § é’, &
: 8 $/S/8 (]
@ : Items to confirm the cause Qw Qw Qw S/8/5/S GO /S
Confirm recent repair history
Degree of use Operated for long period A|A

@ Occurs at certain speed range |O |O |© | O

= Occurs at low idling O O O|10]0|10

§ Condition of hunting 0 h di

3 ccurs even when speed is| | | ) 0

raised

Occurs on slopes @)
Replacement of filters has not been carried out according olo
to operation manual
Fuel tank is found to be empty @)
Rust is found when fuel is drained 0|0

" . .

£ | Leakage from fuel piping

[l

j When feed pump is operated,

E 1) No response, light, return is quick

©1 2) No response, light, return is normal

Engine speed sometimes rises too high 0|0
Engine is sometimes difficult to stop @) @)
Seal on injection pump has come off O O
When governor lever is moved it is found to be stiff (] (]
When injection pump is tested, governor is found to be PY

o improperly adjusted

c

° When control rack is pushed, it is found to be heavy, or PY

2 | does not return
(7]
% When fuel cap is inspected directly, it is found to be clogged [ ] [ J
>
E When feed pump strainer is inspected directly, it is found PY
to be clogged
When fuel filter, strainer are inspected directly, they are PY
found to be clogged
ARARZART clelsls]|ce
S|S|I3|3|8|c|c|®|T|c
TV IZIE|R|F oo e 8lo
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TROUBLESHOOTING

S-6 Engine lacks output (no power)

General causes why engine lacks output
Insufficient intake of air

Insufficient supply of fuel

Improper condition of fuel injection
Improper fuel used

(if non-specified fuel is used, output

drops)

Lack of output due to overheating
* If there is overheating and insufficient
output, carry out troubleshooting for
overheating.
Legend
O : Possible causes (judging from Questions and check items)
© : Most probable causes (judging from Questions and Check items)

\ : Possible causes due to length of use (used for a long period)
@ : Items to confirm the cause.

Causes

Questions

Check items

Confirm recent repair history

Degree of use Operated for long period

Suddenly

Power was lost

Gradually

Engine oil must be added more frequently

Replacement of filters has not been carried out according to
operation manual

o

Non-specified fuel has been used

Dust indicator is red

Black

0|0

Color of exhaust gas

Blue under light load

Noise of interference is heard from around turbocharger

Blow-by gas is excessive

Engine pickup is poor and combustion is irregular

High idling speed under no load is normal, but speed
suddenly drops when load is applied

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

There is hunting from engine (rotation is irregular)

Clanging sound is heard from around cylinder head

High idling speed of engine is low

Leakage from fuel piping

Troubleshooting

When air cleaner element is inspected directly, it is found to be clogged

When trubocharger is rotated by hand, it is found to be heavy

When compression pressure is measured, it is found to be low

When fuel filter, strainer are inspected directly, they are
found to be clogged

When feed pump strainer are inspected directly, it is found
to be clogged

Stop fuel injection to one cylinder at a time. If there is no
change in engine speed, that cylinder is not working

When control rack is pushed, it is found to be heavy, or
dose not return

When valve clearance is checked directly, it is found to be
outside standard value

When lever is placed at FULL position, it does not contact
stopper

When feed pump is operated, operation is too light or too heavy

When fuel cap is inspected directly, it is found to be clogged

Remedy

Clean

Replace

Replace

Clean

Clean

Repair

Replace

Adjust

Replace

Adjust

Repair
Clean
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TROUBLESHOOTING

S-7

S-7 Exhaust gas is black (incomplete combustion)

General causes why exhaust gas is black
* Insufficient intake of air

« Improper condition of fuel injection

+ Excessive injection of fuel

12-116
®

Legend

QO : Possible causes (judging from Questions and check items)
© : Most probable causes (judging from Questions and Check items)
A\ : Possible causes due to length of use (used for a long period)
@ : ltems to confirm the cause.

Questions

Check items

Confirm recent repair history

Degree of use Operated for long period

Suddenly became black

Color of exhaust gas Gradually became black

Blue under light load

Engine oil must be added more frequently

0|0

Suddenly

Power was lost

Gradually

Non-specified fuel has been used

Noise of interference is heard from around turbocharger

Dust indicator is red

Blow-by gas is excessive

Engine pickup is poor and combustion is irregular

o

o

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

Match marks on fuel injection pump are out of alignment

Seal on injection pump has come off

Clanging sound is heard from around cylinder head

Exhaust noise is abnormal

Muffler is crushed

oo

Leakage of air between turbocharger and cylinder head, loose clamp

Troubleshooting

When turbocharger is rotated by hand, it is found to be heavy

When air cleaner is inspected directly, it is found to be clogged

When compression pressure is measured, it is found to be low

Stop fuel injection to one cylinder at a time. If there is no
change in engine speed, that cylinder is not working

When check is made using delivery method, injection timing
is found to be incorrect

Injection pump test shows that injection amount is incorrect

When valve clearance is checked directly it is found to be
outside standard value

When muffler is removed, exhaust gas color returns to normal

When control rack is pushed, it is found to be heavy, or does
not return

Remedy

Replace

Clean

Replace

Adjust

Replace

Adjust

Adjust

Replace
Repair

Replace

Replace
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TROUBLESHOOTING S-8

S-8 Oil consumption is excessive (or exhaust gas is blue)

* Do not run the engine at idling for more
than 20 minutes continuously. (Both low
and high idling)

General causes why oil consumption is ex-

cessive

+ Abnormal combustion of oil

+ External leakage of oil

»  Woear of lubrication system

¢ 3

/8 3 /] 88
2% o8] | | 5375
853013/ 18/8/5/82
5/5/8/5/2/5) |23/ 8e/3
£el3/3/5/5/5/3/84)8/S/%

X‘mu. m:‘tohv;m:;“ (Q«Nwm) $s ‘;# 3/%/5/5/5/5/§
© - oews 10 confirm the covee e wesdorstonaneniod) |8/ 8)81315/3/3/8/8/8/818/8
Confirm recent repair history
Degres of use | Operated for long pericd | |4
Oif consumption suddenly increased O
Engine oil must be sdded maore frequently O
Engine oil becomaes contaminated quickly Q1010
Q0
0|0

- o
O : Possibie causes (judging from Questions snd check items) -‘;g f f § b3 5 3
S §

Questions

Exhaust gas is blue under light load

Abnormaily excessive
None Q
Ares sround engine is dirty with oil ©/0]0j0
There is oil in engine cooling water Q
m:m pipeisr , is to be dirty o 0O
Inside of turbocharger intake pipe is dirty with oil O
Oil tevel in clutch or TOROFLOW transmission damper o
chambaer rises

Amount of blow-by gas

Check items

Clamps for intake system ars loose

o

When compression pressiure is measured, it is found to be low | @@
m&-; :;:g“mtmmmud. it is found to be PY
Thare is axternsl laskage of oil from angine /0 0i®
Pressure-tightness test of oil cooler shows there is lsskege @
Excassive play of turbocharger shaft o0
Chack reasr seai directly @
When intske manifold is removed, dust is found inside @

wg:n intake manifold is removed, inside is found to be dirty
with oil

Troubleshooting

Repair
Repeir | @

Remady

Repair
Repair
Repair
Replace
Repair

Repair

Repaice

Repalce

Replsce
Replsce
Clean
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TROUBLESHOOTING

S-9 Oil becomes contaminated quickly

General causes why oil becomes contaminated
quickly
* Intake of exhaust gas due to internal wear
« Clogging of lubrication passage

* Improper combustion

+ Improper oil used

= Operation under excessive load / Causes
v
&
£
k3
/8 $/s
5/ & §/8
g/ /e
¥/ v/
£/ & K4 Y
38/ |3 [&/¢]¢/s
NN K
Legend NHEHHHNEE
(O : Possible causes (judging from Questions and check items) S/&/5 /3 S/&/ 5 é’
O : Most probabie causes (judging from Ouestions and Check iterns) s P >/ ™
£\ : Possibis causes due to length of use (used for a long period) 6’:‘ g § § 8? f f _5
@ : 1tems to confirm the cause. 2IG/C/E/G/IS/E/S/E
Confirm recent repair history
§ Degres of use Oparated for fong period | 2\ A A
E Engine oil must be added more frequently O
c= Non-specified fuel has been used O
Blue under light load O
Color of axhaust gas
Black o)
Abnormally excessive 0 O O O
> Amount of blow-by gas
£ Nore o)
2 | oil filter caution lam hen oil i [e] Ol x
= P Stays on even when oil pressurs rises F
£ | When oil filter ia inspected, metal particles are found Ol [e|o 2
© When exhaust pipe is removad, inside is found to be dirty with oil O g
»
Engine oil temperature rises quickly o) E
- ] - ® ® ]
When compression pressure is measured, it is found to be low E
When breather slement is inspected directly, it is found to bs clogged with PY g
4 dirty oil, or hose is broken
§ Whaen oil filter is inspected directly, it is found to be clogged ) %
£
$ | When oil cooler is inspected diractly, it is found to be clogged @ g
3 | Turbocharger drain tube is clogged o >
- Excessive play of turbochsrger shaft ® 3
When safety valve is directly inspected, spring is found to be catching or .
broken
® [ L3 L4 ®
2 518/ 81§ § 2
nmesy | < 81215181333
2Ol 2| £ © 4N
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TROUBLESHOOTING

S$-10

S$-10 Fuel consumption is excessive

General causes why fuel consumption is ex-
cessive

-

*

Leakage of fuel
Improper condition of fuel injection
Excessive injection of fuel

/ Causes /

3
.8 -
5 & s/s
£ &g/ [8/8
& S &/8
s & £
HINE, HE
$ §§ a/g/a ]
? & _3 - A
® 3 - «; »E‘
) */al§ 1 =
§/§ 8/
990887178
[ B o
g8 g &/g/5/3/§
(O : Possible causes {judging from Questions and check itams) £/./F N 5 §/%
© : Most probabie causes fjudging from Cuestions and Check items) 2E/E/8/5/8/8/F
2\ : Possible causes dus 10 length of use {used for a long period) 3? §/&/8/§ ;
@ : tems 1o confirm the cause. Q g g .5' &3
Confirm recent repair history
Degree of use Operated for long period Al Fay
[<]
_g_ More than for other machines of 0 o)
» sams modsel
2 | Condition of fuel consumption
3 Gradually increased O
Suddenly incressed olle]
Black O @)
Exhaust gas color o
White ®)
Seal on injection pump has come off
There is irregular combustion O
L]
§ When exhaust manifold is touched immediately sfter starting engine, olo
2 | temperature of some cylinders is low
-
_§ Match mark on injection pump is misaligned O
(8]
Thare is external leakage of fusl from engine O
Engine oil level rises and smelis of diesel fuel O O O
Engine low idling speed is high O O
injsction pump test sh that injection amount is sxcessive .
Stop fusl injection to one cylinder at a time. if thers is no change in engine
o | speed, that cylinder is not working ®
c
‘é When control rack is pushed, it is found to be heavy, or does not return ®
£
S | When check is made using delivery method, injection timing is found to be
§ incorrect. ‘ o
o
= | Remove hesd cover and chack dirsctly @
Remove feed pump and check directly @
When engine speed is measured, low idling spead is found to be high ®
: g _b- - by ‘
Remedy | 2 'i i- g- g- 3 2
< P IRIFIR
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TROUBLESHOOTING

S-11

S-11 Oil is in cooling water, or water spurts back, or water level goes

down

General causes why oil is in cooling water
* Internal leakage in lubrication system
* Internal leakage in cooling system

Legand

() : Possible causes {judging from Questions snd check items)
© : Most probable causes (judging from Questions and Check items}
£\ : Possibie causes due to length of use (used for a long period)
@ : tems to confirm the cause.

Confirm recent repair history

o
E Degree of use Operatad for long period |\ A
§ Suddenly increased 0|10 O
= | Oil level
= Gradually incrassed o]{®)
Hard water is being used as cooling water O O
Engine oil level has risen, oil is cloudy white (®) 0|0
"
E Excessive sir bubbles inside radistor, spurts back O O
¥ | Hvdraulic oil, torque converter transmission ol is cloudy white 0
@
5 When hydraulic oil, torque converter, trensmission oil is drained, water is
found
(-] ., . N
£ | Pressure-tightness test of oil cooler shows there is lenkage ® @
§ Pressure-tightreas test of cylinder head shows there is lssksge @
Remova cylinder head and check directly ®
E Remove oil pan and check directly o0
el ® ol @
0 $08/3/%338
e |8l § 3| 8 E 3
AR IN-IN-IN- 3K
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TROUBLESHOOTING S-12

S$-12 Oil pressure lamp lights up (drop in oil pressure)

General causes why oil pressure lamp lights

up

+ Leakage, clogging, wear of lubricating
system

» Defective oil pressure control

+ Improper oil used (improper viscosity)

» Deterioration of oil due to overheating

Standards for engine oil selaction

Selsction of il SAE number according
to ambieant tempersture

-22 -4 4 32 50 68 86 104122°F
-30 20 -10 0 10 20 30 40 50°C / Causas /

Typa of oil

Engine oil

Legend

QO : Possible causes {judging from Questions and check items)
© : Most probable causes {judging from Cuestions and Check iterns)
A\ : Possible casuses due to length of use (used for a long period)
@ : tems to confirm the csuse.

Confirm recent repair history

Dregree of use }Op«uodforbngporiod

Replacement of filter has not been carried out according to
operation manusi

Caution lamp lights up

Non-specified fusl has been used

Lights up st low idling
Condition when oil pressure | Lights up at low, high idling 0(010|0
lamp lights up Lights up on sices
Sometimes lights up o]
There is clogging, leskage from hydrsulic piping lexternal) 0
Qil level sansor lamp lights up i
When oil level in oil pan is checked, it is found to be low
Metal particles are found when oil is drained

Metal particles are stuck to oil filter slement

Qil is cloudy white or smells of diesel oil

Questions

0|0} O I
00

0|0

O] {0jo] 10

0|0

Check ltems

0|0
O

[+

When oil filter is inspected directly, it is found to be clogged [91®
Remove oil pan and chack directly LI
Oil pump rotstion is heavy, there is play @

There is catching of ralief valve, regulator vaive, spring, or ole
valve guide is broken

When oil level sensor is replaced, oil pressure sensor lamp ®
goes out

A TiouBehootng Tor "7 level

Y O
oot

Troublashooting

When oil pressure is measured, it is found to be within
standard value

Clean
Clean
Repair

Clean
Clasn

Remaedy

Replace

Add
Adjust
Adijust
Repair
Replace
Replace | @
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TROUBLESHOOTING

S-13

S-13 Oil level rises

* If there is oil in the cooling water, carry
out troubleshooting for “Qil is in cooling
water”,

General causes why oil level rises

+  Water in oil {cloudy white)

»  Fuel in oil {diluted, and smells of diesel
fuel)

»  Entry of oil from other component

Legend

O: Possible causes (judging from Questions and check items}
3 : Most probable causes {judging from Cuestions and Check items)
2\ i Possible causes due to length of use (used for a long period)
@ : items to confirm the cause.

Questions

Check items

Confirm recent repair history

Degree of use ] Operated for long period

Thera is oil in radiator cooling water

Extisust pas is white

When engine is first started, drops of water come from muffler

Leave radiator cap open. When engine is run at idling, an
abnormal number of bubbles sppesr, or water spurts back

Water pump bresther hole is clogged with mud

When water pump breather hole is clean, water comes out

0|0

Qil level goes down in clutch, TORQFLOW transmission, or
damper chamber

Qil level goes down in hydrauiic tank

Engine oil smelis of diesst fue!

Fual is added more frequently

0|0
0|0

0|0

Troubleshooting

Pressura-tightness test of oil cooler shows there is leakage

Pressure-tightness test of cylinder head shows thers is leskage

When comprassion pressure is measured, it is found to be low

Remove water pump and check directly

Check rear ses! dirsctly

When pump suxiliary squipment is removed, seal is found
to be broken

Remove head cover and check directly

Remove injection pump snd check directly

There is improper contact of thermostst sest valve

Remove oif pan and check dirsctly

12-122
®

Remady

Replace

Replace

Replace

Replace

Repair

Repiace

Repsir

Repisce

Repair

Replace .

Replace )
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TROUBLESHOOTING

S-14 Water temperature becomes too high
(overheating)

General causes why water temperature becomes too high
Lack of cooling water {deformation, damage of fan)
Drop in heat dissipation efficiency

Defective cooling circulation system

Rise in oil temperature of power train

* Carry out troubleshooting for chassis.
Legend

(O: Possible causes {judging from Questions and check items)
© : Most probable causes {judging from Guestions and Check items)
£\ : Possible causes due to length of use (used for s long period}
@ : items to confirm the cause.

-

.

-

Causes

Quaestions

Chack items

Confirm recent repair history

Dagree of use Operated for long period

Suddeniy overhasted
Condition of overhaasting

Ahways tends to overheat

Rises quickly

0|0

Water tamperature gsuge Doss not go down from red

range

Radistor water lavel sensor lights up

Fan beit whines under sudden load

Cloudy white oil is flosting on cooling water

Cooling water flows out from overfiow hose

Excessive sir bubbles inside radistor, water spurts back

Engine oil level has risen, oil is cloudy white

There is play when fan pulley is rotated

Radistor shroud, inside of undergusrd are clogged with dirt or mud

When light bulb is held behind radiator, no light passes through

00

Water is leaking beceuss of cracks in hose or ivoss clemps

Belt tension is found to be siack

Powaer train oil tempaersture enters red range bafore engine
water tempersture

o

Troublaeshooting

Tempersture differsnce between top and bottom radistor
tank is axcessive

Temperature difference between 1op snd bottom radiator
tank is slight

When water filler port is inspectad, the core is found to be dogged

When s function test is carried out on the thermostast, it does
not open even st the cracking temperature

Whaen water ternpersiire is measurad, it is found to be normal

When oil cooler is inspacted directly, it is found to be clogged

When measursment is made with radistor cap tester, set
prassure is found to be low

When ion pr is d, itis f

b

d to be low

Removs il pan and check directly

Carry out troubleshooting for chassis

Remaedy

Replace
Repair

Repair

Replace

Repaice

Add
Repair

Replaca

Replace

Replsce

Replace { @
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TROUBLESHOOTING $-15

S-15

*

General causes why abnormal noise is made

.

Abnormal noise is made

i L . . / Causes /
Judge if the noise is an internal noise or
an external noise. é? s
A '&-

Abnormality due to defective parts
Abnormal combustion noise
Air sucked in from intake system

Legend -,:g
(O Possible causes (judging from Questions and check items) F3
© : Most probable causes {judging from Questions and Check itema) 3
£\ : Possibla causes due to langth of use (used for a long period)
@ : tems to confirm the cause.

Confirm recent repasir history

Degree of use Operated for iong period AN

Graduaslly occurred O O
Suddenly occurred O O @)
Non-specified fusi has bean used Olo
Engine oil must be sdded more frequently

Blue under light ioad
Black

Condition of abnormal noise

Questions

Color of exhaust gas

Metal particles are found in oil filter

0|0| [O|0
8)

Blow-by gas is excessive
Noise of interference is heard from around turbocharger O

o

Engine pickup is poor and combustion is irregulsr

When exhaust manifold is touched immediately sfter
starting engine, temperature of some cylinders is iow

O
O

Seal on injection pump has come off

0|0
O

Abnormal noise is loud when accelerating engine ole

Check items

0|0
o

Clanging sound is heard from around cylinder head

Laakags of sir betwsen turbocharger and cylinder head, loose clamp O
Vibrating noise is heard from around muffler o]

When compression p ey d, it is found to be iow .
When trubocharger is rotated by hand, it is found to be heavy ®
Remove gear cover and check directly e o

Stop fuel injection to one cylinder at a time. If there is no
change in engine speed, that cylinder is not working ®

When control rack is pushed, it is found to be hesvy or does not retum ®
Injection pump test shows that injection amount is incorrect ®
Fan is deformed, or beltis loose ®

Troubleshooting

When valve clearance is checked diractly, it is found to be
outside standard value .

"Hernove cylinder head cover and check directly
When mutler is removed, abNOTMal NOise GISAPPEATS

Remedy

Replace 1@

Replace
Repiace
Replace
Replace
Replace
Adjust
Repait
Adjust
Replace
Repsir
Repair
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TROUBLESHOOTING S-16

S$-16 Vibration is excessive

* If there is abnormal noise together with

the vibration, carry out troubleshooting
for “Abnormal noise is made”.

General causes why vibration is excessive

»

Defective parts {(abnormal wear, break-
age)

Improper alignment

Abnormal combustion

<
[ P -
$/ /8] /s/8
¥/s/s/ /3/é
S/e/2 5/ 8
e/ R 8 s/ 5
& $/§/e v/ $
5 5/2/§ §/ 8
& e e e/ &
$IR/ 5]/ ¥R
< s5/6/a/¥/s/ 9
F3 S/l B/g)F
£ P S/ e/ x| F 23
o S/§8/s/8/¢/§
S/lo/../E/8/ 8/ &
NEMHEH N
- Ay -
Legend §§55§§:€§
O:Possibiecauses {judging from Questions and check items) &;3 < g ‘5 E & g? @E N3
/-5
{0 : Most probable causes (judging from Cuestions and Check items} § § § & 3 § 5" X/ 8
[\ Possible causes due to length of use (used for a long period) sle/e/ & f 5/8/¢ $
@ : items 1o confirm the cause. SIS/ § éa é’ & & 0\3
Confirm recent repair history
Degree of use Operated for long period FAY VAN FAY WA
Ll
I -
) . Suddenly increased
‘g Condition of vibration Y O O
§ Gradually increased O O O G
= Non-specified fuel has been used O O
Metai particles are found in oii filter @ O
Metal particles are found when oil is drained @ @
£ | Oil pressure is low at low idling O10
.::-’ Vibration occurs at mid-range speed C) O
-
§ Vibration follows engine speed OI0101010
£ FExhaust gas s black o}@®)]
Seal on injection pump has come off ©
Remove oil pan and check directly ‘
Remove side cover and check directly ‘
o Check directly for woarn support pilot, play ‘
% Check directly for loose engine mounting bolts, broken cushion @
2 | Check inside of output shaft {damper) directly ®
L
@
5 | When radial runout, face runout are meassured, they are .
2 1tound to be outside standard value
Pl
Remove front cover and check directly .
Remove head cover and check directly ‘
injection pump test shows that injection amount is incorrect .
HEIEIEIE IR R IR R
Remedv 1215155 |5|8| 8|52
fle|lajela|C|®|g|<
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TESTING AND ADJUSTING

TESTING AND ADJUSTING TOOL LIST

TESTING AND ADJUSTING TOOL LIST

Check or adjustment item Symbol Part Number Part Name Remarks
Digital display
Engine speed A 799-203-8001 Multi-tachometer L: 60 - 2,000 rpm
H: 60 - 19,999 rpm
Specific gravity of battery 1.100 - 1.300
electrolyte B 795-500-1001 Battery, coolant
Coolant freezing temperature tester -5 to -50°C
Water, oil, intake and exhaust
! ’ 799-101-1 h - - °
temperatures o 99-101-1502 = Thermometer 99.9 - 1,299°C
1 799-401-2320 ° Pressure gauge 1 MPa {10 kg/cm?)
Lubricant pressure D L, 799-101-5150 Hose Hydro tester kit
790-261-1150  Hose | 799-101-5002
Air supply pressure {boost .
pressure) E 799-201-2201 Boost gauge kit ~760 - 1500 mmHg
1 799-201-1504 Biow-by checker
Blow-by pressure F 0 - 1,000 mmAg
2 799-201-1590 | Gauge
Kit Part No0.795-502-1205
1 795-502-1590 Gauge assembi
Compression pressure G ug y 0 - 6.8 MPa (0 - 70 kg/cm?)
2 795-502-1360 : Adapter
Commercially
Valve clearance H available Feeler gauge 0.33, 0.71 mm
1 792-201-9000 | Handy smoke test Discoloration 0 ~ 70%
Exhaust col i - vs e fester (With standard color)
xhaust color , | Commercially | o o eter {Discoloration x 1/10 =
available Bosch index)
o . . Water content 0.1%, 0.2%
Water, fuel in oil J 799-201-6000 . Engine oil checker standard sample
Fuel injection pressure K Commercially Nozzle tester 0 - 39.2 MPa
Nozzle spray condition available {0 ~ 400 kg/cm?)
Quality of coolant L 799-202-7002 | Water tester PH, nitrous acid ion
density
Pressure valve function
- M 799-202-9001 = Radiator cap tester | 0 - 0.2 MPa
Leakage from cooling system (0 - 2 kg/cm?)
. . Anemometer {(wind
Clogging of radiator N 799-202-2001 speed) 1-40 m/s
. . . . Engine with DC24V
E k -610-
ngine cranking 0 795-610-1000  Cranking kit starting motor
Adjusting injection timing 795-471-1200 . Gauge assembly
Electric circuit Q Commerc:auy Tester
available

12126

G
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TESTING AND ADJUSTING

TESTING AND ADJUSTING DATA

TESTING AND ADJUSTING DATA

Engine model 860125-2
Applicable machine model D53A, P-17 D58E-1, D5&P-1
Item Condition, etc. Unit St\?:‘i:rd Per\r,'r;i‘isgble St\e/a:liaerd Per\r;;iiiiible
High idling speed rem 12,050 - 2,150{2,050 — 2,150{ 2,050 -~ 2,150]2,050 ~ 2,150
§ Engine speed

g Low idling speed rpm 850 - 900 850 - 900 850 ~ 900 850 ~ 900

-:.f 0°C (Without starting aid) rpm Min. 100 - Min. 100 -

o Necessary starting
speed .

~20°C {With starting aid) rpm Min. 85 - Min. 85 -

Intake resistance At all speed maiiop Max. 294 300} 7.47 (762} |Max. 2.94 (300} _
2
kPa

Boost pressure At rated flywheel horsepower mmHg) - - - -

£ Exhaust pressurs kPa

% (Turbine inlet press.) At rated flywheel 'horsepower (mmHg} - - - -

S

£

- Exhaust temperature | All speed o

§ (Turbine inlet temp.) | (At 20°C) c Max. 550 700 Max. 650 700

£ Quick acceleration Bosch

s {Low idle — high idle} index | Max. 3.5 55 Max. 3.5 5.5

ke

S Exhaust gas color At rated flywheel horsepower !B:ds:: Max. 2.0 3.0 Max. 2.0 3.0

@D

-

E High idling speed ?:jg;‘ Max. 1.0 2.0 Max. 1.0 2.0
Valve clearance Intake valve mm 0.33 - 0.33 -
(Whel engine is hot
or cold) ’ Exhaust valve mm 0.71 - 0.71 -

; Oil temperature: 40 - 60°C
o, | (oa s ressure oy Min. 33 68| 2424 | Min3308| 2408
> or e (o

'%,‘g {Engine speed: 150 -~ 200 rpm) giem

c o

w Blow-by pressure At rated flywheel horsepower
(SAE30 or SAE15W-40) | (Water temp.: Min. 70°C) mmH,0]  Max. 80 160 Max. 50 100

At rated flywheel horsepower | MPa | 0.29 - 0.49 0.21 0.29 - 0.54 0.21
SAE30 or SAE15-40 oil {kg/cm?} {3.0 - 5.0} {2.1} {3.0 - 5.5} {2.1}
I Oil pressure SAE10W oil MPa2 0.25 - 0.44 0.18 0.25 ~ 0.44 0.18
;3 (Oil tesraw%?rature: Al 1 {kﬁ;;m o {2.5 — 4.5} {1.8} {2.5 - 4.5} {1.8}
o | min, 80° t low idling a : ;
2 SAE30 or SAE15W-40 oil ikg/cm?) Min. 0.15 {1.5}} 0.08 {0.8} | Min. 0.15 {1.5}] 0.08 {0.8}
S

= . MPa . .

3 SAE10W oil {kg/em?) Min. 0.10 {1.0}§ 0.07 {0.7} | Min. 0.10 {1.0}] 0.07 {0.7}

b . All speed

= o - .
3 | Oil temperature (Ol in oil pan) C 90 - 110 120 80 - 110 120
. . .. | At continuous rated
Oil consumption ratio {Ratio to fuel consumption) % Max. 0.5 1.0 Max. 0.5 1.0
e MPa 25.0 - 26.0 20.1 25.0 - 26.0 20.1
g_)g Fuel injection pressure| Nozzle tester kg/em?)| (255 - 265) (205} {255 - 265 (205
i
- 7 | Fuel injection timing | B.T.D.C. degree | 14.25 ~ 15.75/14.25 - 15.75| 14.25 —~ 15.75]14.25 — 15.756
£ . Opening pressure kPa 63.8~83.4 | 63.8~-83.4 | 63.8-83.4 | 63.8-834
& | Radiator pressure valve | igtorential pressure) {kg/cm?)| {0.65 ~ 0.85} | {0.65 - 0.85} | {0.65 = 0.85) | {0.65 = 0.85}
>
§ Fan speed At rated engine speed rpm | 1,677 - 1,777{1,677 - 1,777 1,877 -~ 1,77711,8677 - 1,777
3 . Deflects when pushed - -
8 Fan belt tension with a force of 53 N {6 kg} mm 7.5 5-10 13 10~-15
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TESTING AND ADJUSTING

TESTING AND ADJUSTING DATA

6D125-2

D65E-12, DTOLE-12

Standard Permissible Standard Permissible Standard Permissible Standard Permissible
value value value value value value value value

2,050 - 2,150 | 2,050 - 2,150
800 - 850 800 - 850
Min. 100 -

Min. 85 -

Max. 2.94 {300} 7.47 {762}
Max. 630 700
Max. 3.5 5.5
Max. 2.0 3.0
Max. 1.0 2.0

0.33 -
0.71 -
Min. 3.5 {36} 2.5 {26}
Max. 50 100
0.29 - 0.49 0.21
{3.0 - 5.0} {2.1}
0.25 —- 0.44 0.18
{2.5 - 4.5} {1.8}
Min. 0.15 {1.5} 0.08 {0.8}
Min. 0.10 (1.0} 0.07 {0.7}
90 - 110 120
Max. 0.5 1.0
25.0 - 26.0 20.1
{255 - 265} {205}
15,25 - 16.75 | 15.25 ~ 16.78
73.6 - 103.0 | 73.6 - 103.0
{0.75 - 1.05} | {0.75 ~ 1.086}
1,715 - 1,835 | 1,715 -~ 1,835
10 8 - 12



TESTING AND ADJUSTING

TESTING AND ADJUSTING DATA

Engine model S6D125-2
Applicable machine mode! D60P-12 DESEX, P, PX-12
item Condition, ete. Unit St\z{a;c‘ijaerd Per\zr;iliijble S‘fg‘?’?d Pe'\’;’;i‘i’ib'e
High idling speed rpm | 2,050 ~ 2,150/2,050 - 2,150] 2,050 - 2,150 2,050 - 2,150
“g’ Engine speed
g Low idling speed rpm 800 ~ 850 800 - 850 800 ~ 850 800 ~ 850
:‘2 0°C (Without starting aid) rpm Min. 100 - Min. 100 -
S Necegsary starting
spee
~20°C (With starting aid) rpm Min, 85 - Min. 85 -
Intake resistance At all speed {m‘r(niiazO} Max. 2.94 {300} 7.47 (762} |Max. 2.94 (300} 7.47 {762}
Boost pressure At rated flywhee! horsepower " ml::’a_* g) Min. 80.0 (600} 64.0 {480} |Min. 80.0 {600}] 64.0 {480}
€ Exhaust pressure kPa . .
% {Turbine inlet press.) At rated flywheel horsepower {mmHg) Min. 66.5 {500}| 53.3 {400} |Min. 66.5 {500} 53.3 {400}
>
123
- Exhaust temperature | All speed
2 | (Turbine inlet temp._| (At 20°C) C | Max 650 700 Max. 650 700
£ Quick acceleration Bosch
3 {Low idie — high idle) index | Max. 5.0 70 Max. 5.0 70
o
s Exhaust gas color At rated flywheel horsepower 'B:dsg: Max. 2.0 3.0 Max. 2.0 3.0
<
x s Bosch
:g High idling speed index | Max. 1.0 2.0 Max. 1'0; 2.0
Valve clearance Intake valve mm 0.33 - 0.33 -
{Whe! engine is hot
or cold) Exhaust valve mm 0.71 - 0.71 -
. Qil temperature: 40 — 60°C
o fsingggess;‘z‘sfgjji‘ge {kMPa o|Min. 3334 2404 |Min.33{34| 2404
o - (
-é‘g ’ {Engine speed: 150 - 200 rpm) g/em
<8
w Blow-by pressure At rated flywheel horsepower
(SAE30 or SAE15W-40) | (Water temp.: Min. 70°C)  |™MH;0| Max. 50 100 Max. 50 100
At rated flywheel horsepower | MPa 0.29 - 0.49 0.21 0.29 - 0.49 0.21
SAE30 or SAE15-40 oil Kkg/em?}| (3.0 ~ 5.0} {2.1} {3.0 - 5.0} 2.1}
E | Oil pressure SAE10W oil MPa | 0.25-0.44 0.18 0.25 - 0.44 0.18
% |il temperature: Ao id {ki}/‘;mq (2.5 - 4.5} (1.8} {2.5 - 4.5} (1.8}
| min. 80° t low idling a : :
: SAE30 or SAE15W-40 ol kg/cm?) Min. 0.15 {1.5}/ 0.08 {0.8} | Min. 0.15 {1.5}] 0.08 {0.8}
<]
= : MPa ; .
5 SAE10W oil ikg/cm?) Min. 0.10 {1.0}|  0.07 {0.7} | Min. 0.10 {1.0}| 0.07 {0.7}
8 . All speed
S ° - - 1
3 | Oil temperature (Oil in oil pan) C 90 - 110 120 90 - 110 20
. . . | At continuous rated
Oil consumption ratio {Ratio to fuel consumption) % Max. 0.5 1.0 Max. 0.5 1.0
et MPa 25.0 - 26.0 20.1 25.0 - 26.0 20.1
§§ Fuel injection pressure| Nozzle tester tkg/em?)| (255 - 265) (205} {255 - 265} (205)
0
= @ |Fuel injection timing |B.T.D.C. |degree | 12.25 - 13.75(12.25 - 13.75] 12.25 ~ 13.75{12.25 - 13.75
£ : Opening pressure kPa | 73.6-103.0|73.6-103.0] 73.6 - 103.0 | 73.6 ~ 103.0
g | Radistor pressure valve | (pyigel ontfal pressure) {kg/em?)| {0.75 - 1.05} | {0.75 ~ 1.05} | {0.75 - 1.0} | {0.75 ~ 1.05)
P
:, Fan speed At rated engine speed rpm 11,725 - 1,825)1,725 - 1,825| 1,725 ~ 1,825{1,725 - 1,825
L=
B . Deflects when pushed - -
§ | Fan beit tension with a force of 59 N {6 kgt | ™™ 10 §-12 10 8-12
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TESTING AND ADJUSTING

TESTING AND ADJUSTING DATA

$60125-2
D85A-21, 218, 218, 21D, D87E-2
D75S-5 DSSE, P, C-21 DB85E-SS-2, -2A D87P-2
Standard Permissible Standard Parmissible Standard Permissible Standard Permissible
value value value value value value value value
2,150 - 2,250 | 2,150 - 2,250 | 2,150 - 2,260 | 2,150 - 2,250 | 2,050 - 2,150 | 2,050 - 2,150 | 2,250 - 2,350 | 2,250 - 2,350
550 ~ 650 550 - 650 670 ~ 720 870 -~ 720 800 - 850 800 ~ 85 870 -~ 720 670 - 720
Min. 100 - Min. 100 - Min, 100 - Min. 100 -
Min. 85 - Min. 85 - Min. 85 - Min. 85 -
Max. 2.94 {300} 7.47 {762} |Max. 2.94 {300}] 7.47 {762} |Max. 2.94 {300)}] 7.47 {762} |Max. 2.94 {300}] 7.47 {762}
Min. 66.7 {500} - Min. 80.0 {600} - Min. 80.0 {600}; 64.0 {480} Min. 80.0 {600} -
Min. 53.3 (400} - Min. 66.7 {500} - Min. 66.5 {500}| 53.3 {400} Min. 66.7 {500} -
Max. 600 700 Max. 650 700 Max. 650 700 Max. 650 700
Max. 4.5 5.5 Max. 5.5 7.0 Max. 5.5 7.0 Max. 5.5 7.0
Max. 1.5 2.5 Max. 2.0 3.0 Max. 2.0 3.0 Max. 2.0 3.0
Max. 1.0 2.0 Max. 2.0 3.0 Max. 2.0 3.0 Max. 2.0 3.0
0.33 - 0.33 - 0.33 - 0.33 -

0.71 - 0.71 - 0.71 - 0.71 -
Min. 2.9 (30} 2.0 {20} Min. 2.9 {30} 2.0 {20} Min. 3.3 {34) 2.4 (24} Min. 2.9 {30} 2.0 {20}
Max. 80 160 Max. 100 200 Max. 50 100 Max. 100 200

0.29 -~ 0.49 0.21 0.29 - 0.49 0.21 0.29 — 0.49 0.21 0.29 - 0.49 0.21
{3.0 - 5.0} {2.1} {3.0 - 5.0} {2.1} {3.0 - 5.0} {2.1} {3.0 - 5.0} {2.1}
0.25 - 0.44 0.18 0.25 - 0.44 0.18 0.25 - 0.44 0.18 0.25 - 0.44 0.18
{2.5 - 4.5} (1.8} {2.5 - 4.5} {1.8} {2.5 - 4.5} {1.8} {2.5 - 4.5} {1.8}
Min. 0.15 {1.5} 0.08 {0.8} Min. 0.15 {1.5}| 0.07 {0.7} Min. 0.15 {1.5}| 0.08 {0.8} Min. 0.15 {1.5} 0.08 {0.8}
Min. 0.10 {1.0} 0.07 {0.7} Min. 0,10 (1.0} 0.07 {0.7} Min. 0.10 {1.0}| 0.07 {0.7} Min. 0.10 {1.0} 0.07 {0.7}
90 - 110 120 90 - 110 120 90 -~ 110 120 80 - 110 120
Max. 0.5 1.0 Max. 0.5 1.0 Max. 0.5 1.0 Max. 0.5 1.0
25.0 - 26.0 20.1 25.0 - 26.0 20.1 25.0 - 26.0 20.1 25.0 - 26.0 20.1
{255 - 265} {205} {255 - 265} {205} {255 - 265} {205} {255 — 285} {205}
15.25 - 16,75 | 15.25 - 16.75 | 15.25 - 16.75 | 15.25 -~ 16.75 | 12.25 - 13.75 | 12.25~- 1375 | 15.25~ 16.756 | 1525~ 16.75
- - 83.4~1128 | 83.4-112.8 73.6 - 103 73.6 - 103 88.3 88.3
- - {0.85 ~ 1.15} | {0.85 - 1.15} | {0.75 - 1.05} | {0.756 ~ 1.05} {0.9} -{0.9}
1,360 - 1,440 | 1,360 — 1,440 | 1,085 - 1,145 | 1,085 - 1,145 | 1,725~ 1,825 | 1,725 - 1,826 | 1,550 ~ 1,650 | 1,550 - 1,650
automatic
10 8-~12 tension - 10 8-12 13 12 - 15

12-131
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TESTING AND ADJUSTING

TESTING AND ADJUSTING DATA

Engine model S6D125-2
Applicable machine model LW250-5
ltem Condition, etc. Unit St\?:'iaerd Per\r/w;i'iseible Stg:l%aerd Per&r;i‘iseibie
High idling speed rpm 12,300 ~ 2,400(2,300 - 2,400
§ Engine speed
g Low idling speed rpm 675 ~ 695 675 ~ 695
£ 0°C {Without starting aid) rpm Min. 100 -
2 Necessary starting
speed
-20°C (With starting aid) rpm Min. 85 -
Intake resistance At all speed (m‘x(nPHaZO} Max. 4.02 {410} 7.47 (762}
Boost pressure At rated flywheel horsepower {m‘:::a g} Min, 80.0 {600} -
£ Exhaust pressure kPa .
% {Turbine inlet press.) At rated flywheel horsepower (mmHg) Min. 73.3 {550} -
O~
o
e Exhaust temperature | All speed o
& | (Turbine inlet temp.) | (At 20°C) € | Max 800 700
<«
£ Quick acceleration Bosch
H {Low idle — high idle) index | Max. 4.0 5.5
o
S Exhaust gas color At rated flywheel horsepower ?:j:: Max. 1.5 2.5
kel
oL
p High idling speed Bosch - -
Valve clearance intake valve mm 0.33 -
{(Whel engine is hot
or cold) Exhaust valve mm 0.71 -
o Compression pressure | Oil temperature: 40 - 60°C MPa2 Min. 2.8 (30}| 2.0 {20}
> | (SAE30 or SAE15W-40 kg/em
.g-g { ) {Engine speed: 150 ~ 200 rpm} thgiem?)
.0
w Blow-by pressure At rated flywheel horsepower
(SAE30 or SAE15W-40) | (Water temp.: Min. 70°C)  |mMH;0| Max. 100 200
At rated fiywheel horsepower | MPa | 0.29 - 0.49 0.21
SAE30 or SAE15-40 oil {kg/cm?} {3.0 ~ 5.0} {2.1}
€ | Oil pressure SAE10W oil MPa_| 0.25-0.44 0.18
£ | tem%erature: A | (kg/em?)| (2.5 - 4.5} (1.8}
Z | min. 80°C) t low idling MPa :
. SAE30 or SAE15W-40 oil  lfkg/cma) Min- 012{1.2}  0.08{0.8)
]
= . MPa .
3 SAE10W oil {icg/cm?} Min. 0.08 (0.8} 0.07 {0.7}
8 . All speed
=3 ° -
3 | Oil temperature (il in oil pan) C 90 - 110 120
. . . | At continuous rated
Qil consumption ratio {Ratio to fuel consumption) % Max. 0.5 1.0
C MPa 25.0 - 26.0 20.1
_gg Fuel injection pressure| Nozzle tester kg/cm?)| (255 - 265} (205}
o
“ & |Fuel injection timing |B.T.D.C. degree | 15.25 - 16.7515.25 - 16.75
£ : Opening pressure kPa 54.0 - 83.4 | 540~ 83.4
£ |Radiator pressure valve | iitorential pressure) {kg/cm?){ {0.55 ~ 0.85} | {0.55 - 0.85}
e
g, Fan speed At rated engine speed rom 11,701~ 1,785{1,701 - 1,785
E : Deflects when pushed -
§ | Fan beit tension with a force of 59 N (6 kgt | ™™ 10 8-12

12-132
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TESTING AND ADJUSTING TESTING AND ADJUSTING DATA

615002

$6D125-2
FD250-2 FD400-2 EG2208S-2
Standard Permissibie Standard Permissible Standard Permissible
value value value value value value
2,250 - 2,350 | 2,250 ~ 2,350 | 2,250 - 2,350 | 2,250 - 2,350 Max. 1,570 (50 Hz) Max. 1,570 (50 Hz)
Max. 1,880 (80 Hz) Max. 1,880 (80 Hz)
850 ~ 700 650 ~ 700 650 - 700 650 - 700 700 - 800 700 ~ 800
Min. 100 - Min. 100 - Min. 100 -
Min. 85 - Min. 85 - Min. 85 -
Max. 2.94 {300} 7.47 {762} |Max. 2.94 {300}f 7.47 (762} Max. 3.92 {400} 7.47 {762}
Min. 79.8 {600} 63.8 {480} [Min. 79.8 {600}] 63.8 {480} - -
Min. 86.5 {500}] 53.2 {400} [Min. 79.8 {600}] 53.2 {400} - -
Max. 650 700 Max. 650 700 Max. 700 700
Max. 6.0 8.0 Max. 6.0 8.0 - -
Max. 1.5 25 Max. 1.5 2.5 Max. 1.5 2.5
Max. 1.0 2.0 Max. 1.0 2.0 Max. 1.0 2.0
0.33 - 0.33 - 0.33 -
Q.71 - 0.71 - 0.71 -
Min. 3.3 {34} 2.4 {24} Min. 3.3 (34} 2.4 {24} Min. 2.9 (30} 2.5 {26}
Max. 0.98 {100} 1.96 {200} |Max. 0.98 {100} 1.96 {200} Max. 1.27 {130} 2.55 {260}
0.29 - 0.48 0.21 0.29 - 0.49 0.21 0.29 - 0.48 0.21
{3.0 - 5.0} {2.1} {3.0 - 5.0} {2.1} {3.0 - 5.0} {2.1}
0.25 - 0.44 0.18 0.25 - 0.44 0.18 0.25 - 0.44 0.18
{2.5 - 4.5} {1.8} {2.5 - 4.5} {1.8} {2.5 - 4.5} {1.8}
Min. 0.15 {1.5} 0.08 {0.8} Min. 0.15 {1.5} 0.08 {0.8} Min. 0.15 {1.5} 0.08 {0.8}
Min. 0.10 {1.0} 0.07 (0.7} Min. 0.10 {1.0}| 0.07 {0.7} Min. 0.10 {1.0} 0.07 (0.7}
90 - 110 120 90 - 110 120 80 - 110 120
Max. 0.5 1.0 Max. 0.5 1.0 Max. 0.5 1.0
24 - 26 20.1 24 - 26 20.1 27.9 - 28.7 22.3
{245 - 265} {205} {245 - 265} {205} {285 - 293} {228}
15.25 - 16.75 | 18.25 ~ 16.75 |.15.25 - 16.75 | 15.25 - 16.75 11.25 - 12.75 11.25 - 12.75
_ - _ _ 39.2 - 58.8 39.2 - 58.8
{0.4 ~ 0.8} {0.4 - 0.6}
1,450 ~ 1,550 (50Hz) 1,450 ~ 1,550 (50Hz)
1,480 1,460 1.390 1,390 1,750 - 1,850 (60Hz) 1,750 — 1,850 (60H2)
10 8-12 10 8- 12 8 6~ 10

12-
®



TESTING AND ADJUSTING TESTING AND ADJUSTING DATA

Engine model S6D125-2
Applicable machine model (Moglzéggrsastgr)
Item Condition, etc. Unit St\?;izrd Percr;iliseible Stfagzrd Per\r(r;ilzseible
High idling speed rpm | Max. 1,890 {80 Hz)| Max. 1,890 (60 Hz)

§ Engine speed

g Low idling speed rpm 700 ~ 800 700 - 800

..§ 0°C {Without starting aid) rpm Min. 100 -

2 Necessary starting
speed

~20°C {With starting aid) rpm Min. 85 -
Intake resistance At all speed {m‘r(nP}iO) Max. 2.94 {300} 7.47 {762}
Boost pressure At rated flywheel horsepower {m‘:‘[:a gl Min. 79.8 (600} 63.8 {480}

E | Exhaust pressure kPa .

g {Turbine inlet press.) At rated flywheel horsepower kmmHg} Min. 66.5 {500} 53.2 {400}

>

oW

- Exhaust temperature | All speed o

€ | (Turbine inlet temp.) | (At 20°C) C | Max 670 700

©

< Quick acceleration Bosch - -

@ (Low idle — high idle) index

kel

g Exhaust gas color At rated flywheel horsepower ?'?;g: Max. 1.5 25

o

-

E High idling speed ?:;g: Max. 1.0 2.0
Valve clearance ‘Intake valve mm 0.33 -
(Whel engine is hot -
or cold) Exhaust valve mm 0.71 -

. Compression pressure | il temperature: 40 - 60°C MPa | pin 29301 2.0 (20}

> | (SAE30 or SAE15W-40 o )

~§-,g ( ) {Engine speed: 150 - 200 rpm) tkg/em?)

<]

b Blow-by pressure At rated flywheel horsepower
(SAE30 or SAE15W-40) | (Water temp.: Min. 70°C)  |"™MH,0[Max. 1.27 (130§ 2.5 {260}

Al rated flywheel horsepower | MPa 0.29 ~ 0.49 0.21
SAE30 or SAE15-40 oil {kg/cm?l {3.0 - 5.0} {2.1}
£ | Oil pressure SAE10W oil MPa | 0.25-0.44 0.18
g | tgm%erature: ’ {kg/em?) (2.5 - 4.5} 0.8}
o | min. 80°C) At fow idlin MPa :
2 SAE30 or SAE1SW-40 oil  fikg/ora)| Min- 015 (1.5  0.08 (0.8
)

= . MPa .

3 SAE10W oil (kg/cm?) Min. 0.10 {1.0}{ 0.07 {0.7}

3

8 . All speed o -
3 Qil temperature {Oil in oil pan) C 90 - 110 120
. . . | At continuous rated
Oil consumption ratio {Ratio to fuel consumption) % Max. 0.5 1.0
P MPa 27.9 - 28.7 22.3
§ g Fuel injection pressure| Nozzle tester tkg/cm?)| (285 — 293} (228}
(2]
“ 2 Fuel injection timing | B.T.D.C. degree [11.25 - 12.75/11.25 - 12.75].
£ ) Opening pressure kPa
2 Radiator pressure valve {Differential pressure) {kg/cm?} - -
D
@ . 1,220 - 1,300 1,220 - 1,300

g Fan speed At rated engine speed rpm (60 Hz) (60 Hz)

B . Deflects when pushed -

S Fan beit tension with a force of 59 N {6 kg} mm 10 8-12

12-134
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TESTING AND ADJUSTING

TESTING AND ADJUSTING DATA

SA8D125-2
PCA00-6 (CUSTOM), PCAOOLC-6 (CUSTOM)
PCAS0-6 (MIGHTY), PCASOLC-6 (MIGHTY) HD255-5 WA470-3
BR500.G-1
Standard Permissible Standard Permissible Standard Permissible Standard Permissible
value value value value value vaiue value value
2,050 - 2,150 - 2,400 - 2,500 | 2,400 - 2,500 | 2,400 - 2,500
750 - 850 - 725 - 775 725 - 775 700 - 750
Min, 100 - Min. 100 - Min. 100 -
Min. 85 - Min. 85 - Min. 85 -
Max. 2.94 {300} 7.47 (762} |Max. 2.94 (300} 7.47 {762} |Max. 2.94 (300}] 7.47 {762}
Min. 106 {800} - Min. 106 {800} - Min. 113 {650} 79.8 {600}
Min. 80 {600} - Min. 80 {600} - Min. 79.8 {650} 73.1 {550}
Max. 700 700 Max. 650 700 Max. 650 700
Max. 5.5 7.5 Max. 5.0 7.0 Max. 6.0 8.0
Max. 1.5 2.5 Max. 1.5 2.5 Max. 2.0 3.0
Max. 1.0 2.0 Max. 1.0 2.0 Max. 1.0 2.0
0.33 - 0.33 - 0.33 -
0.71 - 0.71 - 0.71 -
Min. 2.9 {30} 2.0 {20} Min. 2.9 (30} 2.0 {20} Min. 2.9 {30} 2.0 {20}
Max. 100 200 Max. 80 160 Max. 0.78 1.6
0.28 - 0.48 0.21 0.29 - 0.49 0.21 0.29 - 0.49 0.21
{3.0 - 5.0} 2.1} {3.0 - 5.0} {2.1} {3.0 - 5.0} 2.1}
0.25 - 0.44 0.18 0.256 ~ 0.44 0.18 0.25 ~ 0.44 0.18
{2.5 - 4.5} {1.8} {2.5 ~ 4.5} {1.8} {2.5 ~ 4.5} {1.8}
Min. 0.12 {1.2}} 0.07 {0.7} Min. 0.15 {1.5}| 0.07 {0.7} |Min. 0.15{1.5}| 0.08 {0.8}
Min. 0.10 {1.0}| 0.07 {0.7} Min. 0.10 {1.0}| 0.07 {0.7} Min. 0.10 {1.0} 0.07 {0.7}
90 - 120 120 80 - 110 120 90 ~ 110 120
Max. 0.5 1.0 Max. 0.5 1.0 Max. 0.5 1.0
28.0 - 28.5 22.6 28.0 - 28.5 226 28.0 - 28.4 22.5
{285 ~ 290} {230} {285 - 290} {230} {285 - 290} {230}
15.25 - 16.75 | 15.25 - 16.75 | 15.25 - 18.75 | 15.25 - 16.75 | 15.25 - 16.75 | 15.25 ~ 16.75
39.2 - 58.8 39.2 - 588 - - 58.84 ~ 78,45 | 58.84 - 78.45
{0.4 - 0.6} {0.4 - 0.8} - - {0.60 - 0.80} | {0.60 ~ 0.80}
1,715 - 1,835 | 1,715 - 1,835 | 1,360 — 1,440 | 1,360 - 1,440 | 1,710~ 1,810 | 1,710 -~ 1,810
8 6~ 10 10 8~-12 10 7-13



TESTING AND ADJUSTING

TESTING AND ADJUSTING DATA

Engine model SABD125-2
Applicable machine model FD430-2
Item Condition, etc. Unit St\?giird Per‘x;r;ilisgble St\?:l?,xaerd Per;r;iltsgble
High idling speed rpm 12,300 ~ 2,40012,300 - 2,400
§ Engine speed
g Low idling speed rpm 800 - 850 800 ~ 850
:S: 0°C (Without starting aid) rpm Min. 100 -
S Necessary starting
speed
~20°C {With starting aid) rpm Min. 85 -
. kPa
intake resistance At all speed {mmH,0} Max. 2.94 (300} 7.47 (762}
kPa .
Boost pressure At rated flywheel horsepower (mmHg) Min. 106 {800} -
£ Exhaust pressure kPa .
s {Turbine inlet press.) At rated flywheel horsepower {mmHg} Min. 79.8 {600} -
S
w
- Exhaust temperature | All speed o
2 | (Turbine inlet temp.)_| (At 20°C) € | Max 650 700
< Quick acceleration Bosch
3 (Low idle — high idle) index | Max. 6.0 8.0
el
3 Exhaust gas color At rated flywheel horsepower ‘B:dsg’t: Max. 1.5 25
@
- L Bosch
g High idling speed index Max. 1.0 2.0
Valve clearance Intake vaive mm 0.33 -
{(Whel engine is hot ’
or cold) Exhaust valve mm 0.71 -
® COmPfESSioﬂ pressure Oil temperature: 40 - 60°C MPa Min. 2.9 {30} 2.0 {20)
> | {SAE30 or SAE15W-40 kg/em? o '
-?,,g ( ) (Engine speed: 150 ~ 200 rpm) {kg/em?)
.0
w Biow-by pressure At rated flywheel horsepower
(SAE30 or SAE15W-40) | (Water temp.: Min. 70°C)  |TMH,O[Max. 0.98 {100} 1.96 {200}
At rated flywheel horsepower | MPa | 0.29 - 0.49 0.21
SAE30 or SAE15-40 oil {kg/cm?l  {3.0 - 5.0} (2.1}
£ | Oil pressure SAE10W oil MPa o 3:25-0.44 0.18
2 il tem%erature: {ka/em? (2.5 ~ 4.5} (.8
> I min. 80°C) At low idlin MPa .
: SAE30 or SAE15W-40 oil  [tkg/em?)| Min- 0.15 (1.5}  0.08 {0.8)
3]
= . MPa .
s SAE10W oil (kg/em?) Min. 0.10 {1.0}] 0.07 (0.7}
o
2 . All speed
P @, -
5 | Oil temperature {0l in oil pan) C 80 - 110 120
Oil consumption ratio | Al continuous rated 9% Max. 0.5 1.0
P {Ratio to fuel consumption) ° e :
s MPa | 27.9- 287 22.5
- g Fuel injection pressure| Nozzle tester (kg/cm?)| {285 - 293} {230}
R
*“Z |Fuel injection timing | B.T.D.C. degree | 15.25 ~ 16.75]15.25 - 16.75
E : Opening pressure kPa ~
*;; Radiator pressure valve {Differential pressure) Kkg/cm?} -
é Fan speed At rated engine speed pm 1,460 1,460
3 : Deflects when pushed -
] Fan belt tension with a force of 59 N {6 kg} mm 10 8-12

12-136
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TESTING AND ADJUSTING

TESTING AND ADJUSTING DATA

SABD125-2
EG3008S-5 DCA-3008SK
(DENYO DCA300SPK) (MG generator) J6D125E-G1-2
Standard Permissible Standard Permissible Standard Permissible Standard Permissible
value value value value value value value value

Max. 1,570 {50 Hz)|Max. 1,570 (50 Hz) Max. 1,575 {50 Hz){Max. 1,575 {50 Hz)

Max. 1.880 (50 Hz)| Max. 1,880 (60 Hz)| Max- 1,880 (B0 Ha)| Max. 1881 (60 Ha) o 1'390 (60 Hz)|Max. 1,890 (60 Ha)

700 - 800 700 - 800 700 - 800 700 - 800 700 - 800 700 - 800
Min. 100 - Min. 100 - Min. 100 -
Min. 85 - Min. 85 - Min. 85 -

Min. 3.92 {400} 7.47 {762} [Min. 3.52 {400} 7.47 {762} |Min. 3.92 {400}| 7.47 {762}

Max. 700 700 Max. 650 700 Max. 650 700

Max. 1.5 25 Max. 1.5 2.5 Max. 1.0 25

Max. 1.0 2.0 Max. 1.0 2.0 Max. 0.8 1.5
0.33 - 0.33 - 0.33 -
0.71 - 0.71 - 0.71 -

Min. 2.9 (30} 2.0 (20} Min. 2.9 {30} 2.0 {20} Min. 3.3 {34} 2.4 (24}
Max. 1.47 2.94 Max. 1.47 2.94 Max, 1.47 {150}] 2.94 {300}
0.29 - 0.49 0.21 0.29 - 0.49 0.21 0.29 ~ 0.49 0.21
{3.0 - 5.0} {2.1} {3.0 - 5.0} {2.1} {3.0 - 5.0} {2.1}

0.25 - 0.44 0.17 0.25 - 0.44 0.18 0.25 - 0.44 0.18
{2.5 - 4.5} {1.8} {2.5 ~ 4.5} {1.8} {2.5 - 4.5} {1.8}

Min. 0.15 {1.5}| 0.07 {0.7} |Min. 0.15 {1.5}] 0.08 {0.8} |Min. 0.15 {1.5}| 0.08 {0.8}
Min. 0.10 {1.0}} 0.07 {0.7} |Min. 0.10 {1.0}| 0.07 {0.7} |Min. 0.10 {1.0}| 0.07 {0.7}
90 - 110 120 90 - 110 120 a0 - 110 120
Max. 0.5 1.0 Max. 0.5 1.0 Max. 0.5 1.0

27.9 - 28.7 223 27.89 - 28.7 223 27.9 - 287 223

{285 - 293} {228} {285 - 293} {228} {285 - 293} {228}

13.25 - 14.75 | 13.25 - 14.75 | 13.25 - 14,75 | 13.25 - 14.75 14.0.- 16.0 14.0 - 16.0

39.2 - 58.8 39.2 - 58.8 39.2 - 58.8 39.2 - 58.8 ~ -

{0.4 ~ 0.8} {0.4 - 0.6} {0.4 - 0.6} {0.4 ~ 0.6}

1,450 - 1,550 (50Hz}{ 1,450 - 1,550 (50Hz) - 1,455 - 1,545 {50Hz)| 1,455 - 1,545 {50Hz)
1,750 - 1.850 (60Hz)| 1,750 - 1850 (gorz)| 0 - -850 (60H)|1,750 - 1850 (80MZ) 13,0 e (6ot 1.745 - 1,855 (60
8 6 - 10 10 8~12 10 8-12



TESTING AND ADJUSTING

TESTING AND ADJUSTING DATA

Engine model SAABD125-2
PCA400AC-6
Applicable machine model PCAOOB'RF;(‘:S‘(;?I%G {USA)
-1
ftem Condition, etc. Unit St\?:'c‘i;rd Percr;ilis;ble Ste;iaer d Per\r’nai‘is;b!e
High idling speed rpm  [2,200 - 2,300 -
§ Engine speed
g Low idling speed rpm 675 - 725 -
:g 0°C (Without starting aid) rpm Min. 100 -
3 Necessary starting
speed
-20°C (With starting aid) rpm Min. 85 -
R kPa
Intake resistance At all speed {mmH,0} Max. 2.94 {300} 7.47 {762)
Boost pressure At rated flywheel horsepower {mkr:}: 9 Min. 106 {800} -
£ Exhaust pressure kPa .
% {Turbine inlet press.) At rated flywheel horsepower (mmHg) Min. 80 {600} -
-
[}
- Exhaust temperature | All speed
£ {Turbine inlet temp.) | (At 20°C) °C Max. 650 700
<
£ Quick acceleration Bosch
s {Low idle — high idle) index | Max.5.5 7.5
)
g Exhaust gas color At rated flywheel horsepower 'B::;: Max. 1.5 2.5
L)
e
r L Bosch
£ High idling speed index Max. 1.0 2.0
Valve clearance Intake valve mm 0.33 -
{Whel engine is hot )
or cold) Exhaust valve mm 0.71 -
o Compression pressure | Oif temperature: 40 ~ 60°C MPa | Min. 2930 2.0 (20}
> | (SAE30 or SAE15W-40 T ’
£3 | or " | (Engine spesd: 150 - 200 rpm) |K¥E™?
8
w Blow-by pressure At rated flywhee! horsepower
(SAE30 or SAE15W-40) |(Water temp.: Min, 70°C)  [MMH,O[Max. 0.98 (100} 1.96 {200}
At rated flywheel horsepower | MPa 0.29 - 0.49 0.21
SAE30 or SAE15-40 oil {kg/cm? (3.0 ~ 5.0} 2.1}
£ | Oil pressure SAE10W oil MPa | 0.25-0.44 0.18
£ | t%ral%erature: {kgiem? (2.5 - 4.5} (1.8}
2 |min. ) At low idling MPa .
2 SAE30 or SAE15W-40 oil kg/em?) Min. 0.15 {1.5}{ 0.08 {0.8}
5]
3 SAE10W oil {kyfgz} Min. 0.10 {1.0}|  0.07 {0.7)
8
2 . All speed o -
3 Oil temperature (Qil in oil pan) C 90 -~ 110 120
: . .« | At continuous rated
Qil consumption ratio {Ratio to fuel consumption) Y% Max. 0.5 1.0
R MPa 28.0 - 28.5 22.5
§ g Fuel injection pressure! Nozzle tester (kg/cm?)| {285 - 293} {230}
1723
2 | Fuel injection timing | B.T.D.C. degree| 85-95 | 85-9.5
£ i Opening pressure kPa 0.04 - 0.06 | 0.04-0.06
% Radiator pressure valve (Differential pressure) tkg/cm3 (0.4 - 0.6} {0.4 - 0.6}
>
;;, Fan speed At rated engine speed rom 1,805 - 1,915/1,805 - 1,815
3 . Deflects when pushed -
8§ | Fan belt tension with a force of 59 N {6 kg} | ™™ 8 6-10

12-138
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TESTING AND ADJUSTING

TESTING AND ADJUSTING DATA

SAABD125-2
Generator
SAABD125-P400 (50 Hz) {50 Hz only)
Standard Permissible Standard Permissible Standard Permissible Standard Permissible
value value value value value value value value
Max. 1,575 (prime}{Max. 1,575 {prime}| Max. 1,575 {at rated) -
Max. 1,500 {standby} | Max. 1,600 (standby}| Max. 1,600 {at max.)
700 - 800 700 - 800 700 ~ 800 -
Min, 100 - Min, 100 -
Min. 85 - Min. 85 -
Min. 3.92 {400} 7.47 {762} |Min. 3.94 {400}} 7.47 (762}
Max. 1125 {1,500} 99 {1,320} | Min. 200 {1,500} | Min. 176 {1,320}
Max. 750 {1,000}, 64.5 {860} | Min. 133 {1,000}} Min. 114 {860}
Max. 750 750 Max. 750 750
Max. 1.5 25 Max. 1.5 2.5
Max. 1.0 2.0 Max. 1.0 2.0
0.33 - 0.33 -
0.71 - 0.71 -
Min. 2.9 {30} 2.0 {20} Min, 2.9 {30} 2.0 {20}
Max. 1.47 {150} 2.94 {300} |Max. 1.47 {150} 2.94 {300}
- 0.29 - 0.49 0.21 0.29 - 0.49 0.21
{3.0 - 5.0} {2.1} {3.0 - 5.0} {2.1}
0.25 ~ 0.44 0.18 0.25 - 0.44 0.18
{2.5 - 4.5} {1.8} {2.5 - 4.5} {1.8}
Min. 0.15 {1.5} 0.07 (0.7} Min. 0.15 {1.5} 0.07 {0.7}
Min. 0.10 {1.0} 0.07 (0.7} Min. 0.10 {1.0} 0.07 {0.7}
90 - 110 120 80 -~ 110 120
Max. 0.5 1.0 Max. 0.2 1.0
27.0 - 28.7 22.5 28.0 - 285 22.6
{275 - 293} {230} {285 - 293} {230}
14.0 - 16.0 14.0 - 16.0 14.0 - 16.0 14.0 - 16.0
58.8 - 78.5 58.8 -~ 78.5 58.8 ~ 78.5 58.8 - 78.5
{0.6 - 0.8} {0.6 ~ 0.8} {0.6 - 0.8} {0.6 - 0.8}
1,455 — 1,545 | 1,455 - 1,545 | 1,455 - 1,515 | 1,455 - 1,615
10 8-12 10 8- 12
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DISASSEMBLY ... 1341

® SPECIAL TOOL LIST v, 13-2
1. Starting motor assembly ....................... 13-3
2. Engine oil cooler assembly ................... 13-3
3. Setting to engine overhaul stand .......... 13-3
B FAN et 13-4
5. Engine mounts .......ccceeeivvinicrece e, 13-4
6. Air cleaner, bracket assembly ................ 13-4
7. Turbocharger, exhaust
manifold assembly ... 13-5
8. Corrosion resistor and piping,
WITINIG ot sne e s ees e smmenas 13-5
9. Engine oil filter.............ccccoovvvvvveecnicnncens 13-5
10. Lubrication valve ...........c..cccoevnvcnvnnnnnn.. 13-6
11 Fuel filter ..., 13-6
12. Fuel injection pipes ...........cocceevvvrmennennne. 13-6
13. Aftercooler assembly..............ocvveeneennnen. 13-6
14. Fuel injection pump assembly .............. 13-7
15. Alternator assembly .............coovvvvverennn. 13-7
16. Thermostat housing, water pump ........ 13-8
17. Fan pulley, drive assembly .................... 13-8
1B. Front support ......cccoeviivvinieeicne e 13-8
19. Crankshaft pulley, vibration
damPer....cccooeeieiiiecreee e 139
20. Air vent tube, spill pipe ..........c.occeeen. 139

ASSEMBLY ..o, 13-21

21. Head covers........ccoovomeeiveeeeeieeeennn, 13- 9
22. Nozzle holders........cccooovveeiiieceeennnn, 13- 9
23. Rocker arms ......c..cccoeveevcvveeiiieeeeeenen. 13-10
24. Crossheads .........ccooveeevieviivvinieeeeenen. 13-10
25 PUSh rodS....ccoeiiieeceecc e 13-10
26. Rocker arm housings .........ccccceevvenneann, 13-10
27. Cylinder head assemblies .................... 13-11
28. OH PNt 13-11
29 Flywheel ..c..ccooovivinnennrerecccniineeeeencen, 13-12
30. Rear seal ...cccooveeeeeereeeeeeeeeeeeeeeeenn 13-12
31. Flywheel housing .......c..cccoevvveeiveeennnnen. 13-13
32. Front COVET ..oourniineeinieieeeeeeeeeeeraaeennn 13-13
33. Fuel injection pump drive gear ............ 13-13
34. Cam follower covers .........cceovenneeenn... 13-13
35. Cam followers ........ccocveviveeevciicieeeees 13-14
36. Camshaft ..., 13-14
37. Oil PUMP e 13-15
38. Idler gear ... 13-15
39. Oil SUCtion PiPe .....ccceecvveeverecreeeeene e 13-15
40. Piston, connecting rod assembly ......... 13-16
41. Crankshaft..........ccovvveviniiiiiineeee e 13-17
42. Piston cooling nozzle........ccccooeveueeennnn. 13-18
43. Cylinder liner.......ccooovvvveemvieveeren e 13-19
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DISASSEMBLY AND ASSEMBLY GENERAL DISASSEMBLY

SPECIAL TOOL LIST

* Tools with part number 790T-000-0000 cannot be supplied (they are items to be locally manu-
factured).
* New/remodel: N : Tools with new part numbers, newly developed for this model
R : Tools with upgraded part numbers, remodeled from items already avail-
able for other models
Blank : Tools already available for other models, used without any modification
* Tools marked in the Sketch column are tools introduced in special sketches (See SKETCHES OF
SPECIAL TOOLS).

Component Symbol Part No. Part Name Nature of work, remarks

Qty

New/
remodel
Sketch

790-501-2001

Repair stand

Reduction of labor
when overhauling

790-901-1240 | Bracket engine
1| - 795-102-2110 | Handle
2 | +795-102-2140 | Bracket
3 | »795-102-2130 | Bracket )
Kit part number:
4 | »01016-50830 | Bolt 795-102-2102
Removal, installation
5 | » 01580-10806 Nut of valve spring
6 | - 1144-31270 Stud
7 | «01580-11008 Nut
795-931-1100 | Seal puller Removal of rear oil seal
1 795-931-1220 | Sleeve jig
2 | 01050-31645 | Bolt Press fitting of rear oil
1| 795-931-1210 | Sleeve jig seal
2 01050-31625 Bolt

795-100-1191

Piston ring tool

Assembly of piston ring

795-102-3900

Piston holder

Insertion of piston into
cylinder liner

1| »795-102-1100 | Plate
2 | »795-102-1230 | Plate
3 | - 795-102-1130 | Knuckle Kit part number:
795-220-1000
4 | +795-102-1140 | Stud Removal of cylinder
liner
§ | «795-102-1150 | Nut
6 | +01580-11613 Nut
7 1 «01010-51670 Bolt
795-225-1520 | Liner driver Press fitting of cylinder liner
« Tightening of cylinder head
790-331-1110 | Wrench « Tightening of crankshaft cap
58.8 ~ 41.8 Nm (6 - 42 kgfm)
795-502-1121 | Gauge Measuring of protrusion of piston
1| «790-101-5221 | Grip Kit part number:
. 101 790-101-5201
2 790-101-5341 | Plate Press fitting of front oil
3 | +01010-561225 | Bolt seal
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DISASSEMBLY AND ASSEMBLY

GENERAL DISASSEMBLY

Preparation work
e Clean off all mud and dirt.
e Drain engine coolant and engine oil.
'
wmw ENgine oil: Approx. 37 ¢

e Prepare a stable engine stand to prevent the
engine from falling over, and secure the engine

on the stand.

Engine assembly: Approx. 1,175 kg

(The weight differs according to the ma-

chine model.)

1. Starting motor assembly
Remove starting motor assembly (1).

2. Engine oil cooler
Remove 17 mounting bolts (1), then remove

engine oil cooler (2).

3. Resetting to tool A1 (overhaul stand)
1} Using oil cooler mounting bolt holes, install

too! A2.

2) Raise engine assembly, then align connec-
tion boit holes of tool A1 with tool A2, and

tighten bolts to secure tool A1.
3) Remove lifting tool.

e

Al

CEE00133

13-3
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DISASSEMBLY AND ASSEMBLY

GENERAL DISASSEMBLY

4. Fan
Remove fan (1).

5. Engine mounts
1) Remove engine front mount (1).

2) Remove 2 engine rear mounts {2).

6. Air cleaner, bracket assembly
Disconnect hose (1) connecting to turbocharger,
then remove mounting bolts, and lift off air
cleaner and bracket assembly (2).

13-4
®

Al

CEED0004

CEE00005

CEEQDOO7
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DISASSEMBLY AND ASSEMBLY

GENERAL DISASSEMBLY

7. Turbocharger, exhaust manifold assembly
1} Remove turbocharger lubrication inlet tube
(1) and outiet tube {2).

2) Disconnect intake connector hose connect-
ing to aftercooler.

3) Raise turbocharger and exhaust manifold as-
sembly (3), then remove 18 mounting bolts
(4), and lift off.

8. Corrosion resistor and piping, wiring
1} Disconnect wiring of heater relay (1).
2) Disconnect hoses (2} and remove corrosion
resistor (3) together with mounting bracket.
3) Remove aftercooler outlet pipe (4).
* Disconnect the clamp from bracket (5).

9. Engine oil filter

1) Remove pipes (1).

2) Remove engine oil filter {(2) together with
mounting bracket.

3} Remove aftercooler inlet pipe (3).
* Disconnect the intermediate clamp.

CEED0010




DISASSEMBLY AND ASSEMBLY GENERAL DISASSEMBLY

10. Lubrication valve
Remove lubrication valve (1).

CEE00012

11. Fuel filter assembly
Disconnect hoses (1) and (2) from fuel injection _
pump, then remove fuel filter (3) together with ‘ ﬂ'ﬂﬂ (eups =t 3
mounting bracket.

12. Fuel injection pipes
1} Remove 2 clamps (1), then remove 6 fuel
injection pipes (2).

v

D00 M 0 0

15

2) Remove boost compensation tube (3). . “;\
=N\
— 27N
©®
L
[ Bl

13. Aftercooler assembly
1) Remove 24 mounting bolts (1), then remove
aftercooler assembly (2).
2) Remove heaters (3).

CDEO001S
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DISASSEMBLY AND ASSEMBLY

GENERAL DISASSEMBLY

14. Fuel injection pump

1
2)

3)

4)

5

6)

Remove lubrication tubes (1) and (2).
Remove 2 bolts {5) holding front laminated
coupling (3) and cross coupling (4).
Remove 4 mounting bolts (6) of fuel injec-
tion pump.

Move fuel injection pump assembiy {7} to-
wards rear and remove.

When doing this, leave flange coupling (8)
and front laminated coupling (3) on drive
shaft.

Remove bolt (3) connecting coupling and
drive shaft, then remove flange coupling (8)
and front laminated coupling (3).

Remove bracket {10).

15. Alternator assembly

it

2)

Loosen nuts (2) and (3) of alternator belt
tension adjustment rod (1), then remove V-
beit (4).

Remove alternator mounting bolts (5) and
{6), then remove alternator assembly (7) to-
gether with belt tension adjustment rod {1).

Remove aiternator mounting brackets (8) and
{9).

CEE00016

Rear laminated
coupling

j\% \ o=>
5

9 Coupling block
{weight}

DEEOOOB4

CEE00018




DISASSEMBLY AND ASSEMBLY

GENERAL DISASSEMBLY

16. Thermostat housing, water pump
1) Remove mounting bolts, then remove ther-
mostat housing (1) together with tube (2).

2) Remove tube (3) between water pump and
cylinder block.
3) Remove water pump (4).

17. Fan puliey, drive assembly
1) Remove mounting bolts, then remove spacer
{1) and pulley (2).
2) Remove drive assembly (3).

18. Front support
1) Remove front drive (1) together with front

support (2).

* When doing this, 2 spacers (3) and (4)
between front support (2) and the cylin-
der block will come out at the same time,
so be careful not to lose them.

2} Remove tubes (5).
3) Remove fan drive (1) from support (2).

CEE00023
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GENERAL DISASSEMBLY

19. Crankshaft pulley, vibration damper

Remove vibration damper (1) together with

crankshaft pulley (2).

20. Air vent tube, spill pipe

Remove air vent tube (1) and spill pipe (2).

21. Head covers

Remove 24 mounting bolts (1), then remove 6

head covers (2).

22. Nozzle holders

Remove 12 mounting bolts (1), then remove

nozzle holders {(2).

* Mark each nozzle holder with a number be-
fore removing. Keep the nozzle holders in a
safe place and be careful not to damage

them.

Y

CEE00025

CEE00026 |

o0

1 e L5/
oM °
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CEE00027
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DISASSEMBLY AND ASSEMBLY

GENERAL DISASSEMBLY

23. Rocker arms

Remove 12 mounting bolts (1}, then remove 6
rocker arms (2).

*

Loosen the lock nut of the adjustment screw,
then loosen each adjustment screw 2 - 3
turns to avoid excessive pressure being
brought to bear on the push rods when in-
stalling the rocker arm.

24. Crossheads
Remove 12 crossheads {1).

25. Push rods
Remove 12 push rods (1).

26. Rocker arm housings

Remove 42 mounting boits (1), then remove
rocker arm housings (2).

13-10
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DISASSEMBLY AND ASSEMBLY

GENERAL DISASSEMBLY

27. Cylinder head assemblies
1) Remove 42 mounting bolts {1), then remove
cylinder heads {(2).
2) Remove each cylinder head gasket.

e Disassemble cylinder head assembly as fol-
lows.
i) Using tool B1, compress valve spring (3)
and remove valve cotters (4),
i) Remove upper seat (5) and valve spring
{3).

ili) Remove seal (7), then remove lower seat
{8).
iv) Raise cylinder head and remove valves
{6).
* The seat is installed only on the ex-
haust side.
* Mark the valve with a number to
show the combination with the head.

28. Oil pan
Remove oil pan (1).

& ,
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DISASSEMBLY AND ASSEMBLY

GENERAL DISASSEMBLY

29. Flywheel
Using eyebolt (U (Thread: 12 mm, Pitch=1.75 mm),
sling flywheel (1), then remove mounting bolts,
and lift off.
AThe pilot is short and the flywheel may come

off suddenly, so be careful not to get your
fingers caught.

30. Rear seal
Remove rear seal {1) as follows.

13-12

Removal of standard seal

Hook tip of tool €1 to metal ring of seal {2),

then use impact force of slide hammer to

remove seal.

* Before removing the seal, knock it in
slightly to release the contact between
the seal and the housing. This will make
it easier to remove the seal.

Removal of seal with sleeve
1) Hook tip of tool C1 to metal ring of seal

(2), then use impact force of slide ham-

mer to remove seal.

* Before removing the seal, knock it in
slightly to release the contact be-
tween the seal and the housing. This
will make it easier to remove the seal.

2) Use a hammer and chisel to cut sleeve

(3) to remove it.

* Be extremely careful not to damage
the crankshaft when cutting the seal.

* If any metal particles are formed, be
sure to remove them all completely.

CEEDQ032

CEE00033

Tool C1
Siide hammer
e E—— Ty (=
DEE0008S

Standard seal Seal with sleeve
Flywheel

Flywheel
housing

housing

Metal ring

Metal ring
of seal

of seal

1

Crankshaft Crankshaft

3

DEE0OD086

DEEQO087
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DISASSEMBLY AND ASSEMBLY

GENERAL DISASSEMBLY

31. Flywheel housing
Slhing flywheel housing (1), then remave mount-
ing bolts {2} and lift off.

32. Front cover
1) Remove front cover (1).

2) After removing front cover, remove oil seal
(2).

33. Fuel injection pump drive gear
1) Remove nut (1), then remove washer (2).

* Insert a screwdriver between the gears
to prevent the gear from turning when
loosening the nut.

2) Using puller 23, pull out fuel injection pump

drive gear (3).

\ CEEODO3?
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3) Remove drive case (4).

CEE00042

34. Cam follower covers
Remove cam follower covers (1),

SO Do, D>

‘.g howe o (1,\((‘;,)@(6:
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35. Cam followers

Remove 12 mounting bolts (1), then remove cam
followers (2).

* Remove dowel rings (3).

36. Camshaft
1) Remove 2 mounting bolts (1).
2) Remove camshaft (2).
* When removing the camshaft, rotate it
and pull it out carefully to prevent dam-
age to the cam bushing.

13-14
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37. Oil pump
Remove 4 mounting bolts {1}, then remove oil
pump {2).
- 38. idler gear
1) Remove mounting bolt (1), then remove
plate (2) and oil pump idler gear (3).
o~
o
Q
[Te]
©
2) Remove shaft (4).
3) Remove mounting bolt (5}, then remove
shaft (6), main idler gear (7), and plate (8).
39. Oil suction pipe
Disconnect bracket (1), and remove oil suction
pipe {2).

1 CEEODO4S | -
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40. Piston and connecting rod assembly

1

2)

4)

5)

6)

7

13-16

Check stamp numbers on connecting rod

caps.

{Make sure the cap number coincides with

the cylinder number and also that the

number is stamped on the cam side)

* If there is no stamp number, stamp the
number before the cap is removed.
Rotate the crankshaft so that piston to be

removed is placed in bottom dead center.

Remove the carbon from the liner wall us-

ing a fine sand paper.

* If necessary, measure the end play of
the connecting rod using dial gauge 3
before removing the piston and connect-
ing rod assembly.

Remove bolt (1) from the connecting rod

cap.

Remove connecting rod cap (2} and the con-

necting rod lower bearing as a unit by tap-

ping the connecting rod bolt with a plastic
hammer.

* Take care not to damage the screw.

Push the piston and connecting rod assem-
bly from the oil pan side with a wooden
stick. Hold piston (3) in your hand and re-
move it from the cylinder head side.
* Take care not to damage the piston cool-
ing nozzle.
{56D125-2, SA6D125-2)
* During removal, take care not to dam-
age the inner surface of the liner with
the connecting rod.

Remove the remaining piston and connect-

ing rod assembles in the same manner.

* When storing the pistons and connect-
ing rods, take care not to damage slid-
ing portions of the piston and the bear-
ings.

* Keep the connecting rods and caps to-
gether, then store them with their corre-
sponding bearings in order to avoid con-
fusion during reassembly.

Disassemble the piston and connecting rod

assembly as follows.

i) Remove snap ring (4).

ii} Pull out piston pin (6) while hoiding con-
necting rod (5) in your hand, and sepa-
rate connecting rod from piston (7).

iii) Remove the snap ring on the opposite
side.

DEECDO36

DEEODO38
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iv) Remove piston ring (8) using piston ring
too! D1.
*  Store the piston, connecting rod, con-
necting rod bearings, piston rings,
and piston pin for every cylinder.

41. Crankshaft
* If necessary, measure the crankshaft end play
using dial gauge 3, before removing the
crankshaft.

1) Remove mounting bolts (2) for main cap {1).
2} Insert a bolt into the hole on the main cap,
and remove the main cap by shaking it.

3) Since lower thrust bearing (3) is installed to
main cap No. 7, mark the installation posi-
tion after removing the cap.

DEEDOD40
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4) Using nylon slings, lift off crankshaft (4).
* When lifting the crankshaft, take care not
to let it hit against the cylinder block.
* Store the crankshaft in an appropriate
place so that its sliding portions do not
get damaged.

5) Remove upper thrust bearing (5).

6) Remove upper bearing (6).

* Put identification tags on the main caps, main
bearings, and thrust bearings or mark their
installation positions with a felt-tip pen, seg-
regate them for each cap, and store them
properly to protect them from damage.

42. Piston cooling nozzle (S6D125-2, SA6D125-2)
Remove mounting bolts (1) and each piston cool-
ing nozzle {2).

13-18
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43. Cylinder liner
* If necessary, measure the cylinder liner pro-
trusion using dial gauge 3. before removing
the cylinder liners.

Pull out cylinder liners {1} using liner puller
E.
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TIGHTENING BOLTS BY THE PLASTIC
RANGE TURNING ANGLE METHOD

e Important bolts in the 125-2 Series engines
are tightened by the plastic range turning
angle method. In this method, special bolts
are used. By being tightened to the load
{plastic range) at which they begin to be
permanently deformed, accurate and high
tightening force can be obtained. The most
common method for tightening bolts is the
torque control method. In this method, how-
ever, it is difficult to accurately control the
tightening force because of the coefficient of
friction.

e The plastic range turning angle method is
based on the initial tightening torque and
the turning angle.

(Plastic range)

Plastic range turning angle
method

Axial force

3
o
&
<
5
K
W

Torgue method
{conventional method)

Elongation of bolt
DEEODOBS

* Elongation exceeding the elastic range re-
sults in permanent deformation.

e Bolts to be tightened by the plastic range
turning angle method in the 125-2 Series
engines.

1) Cylinder head mounting bolts
2} Main cap mounting boits
3) Connecting rod cap mounting bolts

* In the plastic range turning angle method,
the permanent strain remains in bolts after
they are tightened. Therefore, the number of
times that each bolt can be reused is im-
ited. Observe the following precautions.

1) Before tightening, measure the free length
of bolt and check that bolt length exceeds
tolerance limit or not. Do not reuse any bolt
which has exceeded the tolerance limit.
Before tightening, measure the free length
of bolt and check that bolt length exceeds
tolerance limit or not.

2) If a bolt has been tightened in excess of the
specified turning angle, loosen the bolt and
measure the free length of bolt again.

13-22
®

The tightening angie should be targeted at
the standard value plus or minus tolerance.

Clean every part thoroughiy and check the
part for dents, flaws, and blowholes. When
assembling the parts, make sure that none
of the oil and water passages are blocked.

Preparation work

Install adapter to the cylinder biock, then raise
it and place it on engine overhaul stand.

Repair the cylinder block as follows before

inserting the cylinder liners.

1) Remove rust and scale from surfaces @&
and @& with sandpaper until the ma-
chined surface is exposed.

2) Polish portion ® with No. 240 sandpa-
per to make surface & smooth.

3) Polish portions ® and (& with No. 240
sandpaper to make them smooth.
If portion ® is square or burred, polish
it with sandpaper or a scraper.
Finish this portion to an especially
smooth surface to protect the O-ring
from damage.

4) If the pitting in surface is so rough
that it cannot be repaired, replace the
cylinder block.

615002
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5) If surface A and portion B are roughened
with pitting, finish them smooth.

6) Inspect the counterbore section and remove
any burrs, Chips and dirt on surface ¢ will
cause poor contact of the liner, which will
lead to water leakage or improper liner pro-
jection.

* Repair the counterbore section if there
is any drooping, corrosion, or pitting.

1. Cylinder liner
* Replace the liner O-ring and clevis seal with
new parts just before assembling the liner.
o Method of installing liner O-rings and clevis
seal

1) Confirm that the cylinder liner O-ring
grooves and the circumference of the
liner are free from rust and pitting.

+ If these surfaces are roughened with
pitting, replace the liner to remove
the cause of water leakage.

2) Coat liner O-rings and clevis seals with
SAE No. 30 engine oil.

* The clevis seal and black O-ring will
become swollen and degraded be-
cause of oil. To prevent this, do not
leave these parts immersed in oil.

* Apply a little oil with a brush just
before assembling the parts.

3} After fitting the O-ring on the cylinder
liner, check that it is not twisted. If it is
twisted, use a smooth bar {(approx. 10 Chamfered side
mm 0.D.) to remove the twist from the
O-ring. :

4) To prevent the clevis seal from twisting, |
continue to press the whole circumfer- i DEE0008S
ence until it is instalied properly in the
groove.

5) Install the liner O-ring and clevis seal as
shown in the diagram.

* Install the clevis seal with the cham-

fered side down. o
Cylinder liner

CEE00052

615002

Press it to the grove

Crevice seal
B e Black {Ethyiene propylene rubber}

O-ring

Black (Ethylene propyiene rubber)
O-ring

Orange (Silicon rubber)

DEEDO0S0
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o Method of inserting cylinder liners

1)

2)

3)

4)

5)

6)

13-24

Coat the counterbore with gasket sealant (LG-

B).

* Diameter of line of sealant:

815 - 2.0 mm

Coat the liner O-ring and cylinder block O-

ring groove with clean engine oil (SAE30).

* Coat by hand uniformly around the
whole circumference.

Set the “A or B” mark on the top surface of

the liner facing the front, then insert the liner

into the cylinder block, taking care not to
damage the O-ring.

Insert the liner by pushing with both hands

and using all your weight.

* If the liner does not go in smoothly when
you push with your weight, there is dan-
ger that the O-ring may be damaged, so
check for any burrs or flashes on the
cylinder block.

Using liner driver F, press fit cylinder liner

{1) to the cylinder block.

Use the following procedure to squeeze out

the gasket sealant coated on the counterbore.

i} Use an old head gasket and tighten the
cylinder head temporarily.

Mounting bolt : 127 ~ 147 Nm
(13 - 15 kgm)

ii) Remove the cylinder head, then wipe off
all the gasket sealant that was squeezed
out between the cylinder liner and cylin-
der block.

if the gasket sealant gets on the grommet in

the head gasket, it will deform the grommet

and this will cause water leakage, so be care-
ful to wipe off all the gasket sealant.

After press fitting the cylinder liner, use dial

gauge (3 and measure the protrusion of the

cylinder liner.

* When measuring the protrusion of the
liner, press the liner with a plate to re-
mowve any rise of the liner caused by the
O-ring.

* Cylinder liner protrusion :
0.07 - 0.15 mm

If the measurement is not within the speci-

fied value, take the action given in MAINTE-

NANCE STANDARD.

CEE00055

DEE00052
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2. Piston cooling nozzle (S6D125-2, SA6D125-2) i
Fit each piston cooling nozzle (2), then tighten |
mounting bolits {1).

o o O CEEDO050 |

- * Before assembling the nozzles, put them side
by side and check that there is no bending
or other defect.

615002

CEE00058

3. Crankshaft : 6
* The cylinder block and main bearing are se-
lective fitting parts, but spare parts are avail- . m
able for supply to maintain the clearance. i \
1) Align the protrusion of upper main bearing TR e (T e T
- (6) with the groove in the cylinder block, ’
and assemble to the cylinder block. P )
*  Check that there is no dirt or dust stuck 4 !
to the rear face of the bearing before o e e il T —
installing. Coat the inside surface of the S S S S

bearing with SAE 30 engine oil. Do not -
coat the rear surface with oil.

DEEO0053

2) Drive in the roll pin so that the protrusion
from the end face of the block is 1.5 - 1.9
mm, and install upper thrust bearing (5).

* Assemble the thrust bearing so that the
side with the groove is on the crankshaft
side.
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3) Before assembling the crankshaft, check the

following points.

i) Check for abnormality in the front or rear
side thread.
{The bolt can be screwed in smoothly by
hand)

ii) Check for any scratches or dents in the
pin or main journal portion.

ili} Check for any dirt stuck inside the oil

_hole. ‘ ‘ ===l '\
4) Using a nylon sling, raise crankshaft (4) and T f"”'f_gjll //\
set it in the mounting position. When doing IEAE. - - - P eeocoss
this, be careful not to let it hit the cylinder
block and be damaged.
* When replacing the crankshaft gear, heat
the new gear in an electric furnace at
200°C for at least 30 minutes, and shrink 7

fit it.

5) Install lower main bearing (7) with the pro-

. . . . i Roll pi
jected part of the bearing aligned with the Roll pin et pin
groove on the main cap. \
* Before installing the bearing, make sure 3

that no foreign matter is stuck on the
back of the bearing.

6) Drive the roll pin into the No. 7 cap until its
protrusion reaches 1.5 to 1.9 mm from the
end of the cap, and install thrust bearings
{3) to both sides.

* |Install the thrust bearings with the
grooved side facing the crankshaft.

7) Coat the crankshaft journal with SAE30 en-
gine oil, confirm that stamp No. on main
cap (1) coincides with the number on the
cylinder block, and install the main cap.

* Install the main cap with the cast number
facing the engine front.

DEEOOOS

8) Before tightening main cap mounting bolt
{2), make sure as follows.

i) Measure the free length a of all bolts

and check that bolt length exceeds

tolerance limit or not. Do not reuse any
bolt which has exceeded the tolerance - %\}

limit.
Before tightening, measure the free
length of bolt and check that bolt length
exceeds tolerance limit or not.

ii} Tolerance limit of bolt free length:
Max. 159.8 mm L
* If the bolt length a exceeds tolerance

limit, do not reuse.

DWE0Q275
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* Coat the main cap mounting bolt thread por-
tion and main cap seat surface washer with
engine oil (SAE30).

9) Tighten mounting bolts (2) of main cap (1)
in turn to fit main cap fully.

10) Tighten main cap mounting bolts (2) as fol-
lows.
*  When tightening the bolts, start from the
center and work to the outside. Tighten
the bolts to the specified tightening 2
torque in the following steps.
e When using tool G to tighten main cap
mounting bolts
& 5] Main cap mounting bolt ;

DEE0O043 |

I 1st step : Tighten to 98.1 + 9.8 Nm
(10.0 £ 1 kgm)
2nd step: Tighten again to 196.1 + 4.9 Nm
{20.0 = 0.5 kgm)

' 3rd step : 90°°3

i} Tighten mounting bolts to second stage
with torque wrench or tool G.

i} With tool G set to mounting bolt, install
tube and clip to too!l G, then set clip to
engine block.

DEECOO92

iii) Set angle scale of tool G to 90°, then
tighten until scale reads 0°.
® When not using tool G Tube
& w=] Main cap mounting bolt | Angle set dial
i /
1st step : Tighten to 98.1 + 9.8 Nm G
{10.0 £ 1 kgm) /
2nd step: Tighten again to 196.1 + 4.9 Nm = |
(20.0 £ 0.5 kgm)
3rd step : Mark bot and cap with feit-tip pen, .
then tighten bolt 90°°% \a
ip
e With the above procedure, use a torque DEE000S3
wrench to tighten the mounting bolts.
Pul a mark on the 2
bolt and cap
15> ff
o - 8
- AT TR 5 o8 oy
90" " = .
J-—-—-——" “{v\..__ @"“""le'—-_'
ke i H !
-1 - I
SR T
DDE0QOOY4 DEEOO05S
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11) After tightening boilts, rotate crankshaft and

check that it rotates smoothly.

12) Measure end play of crankshaft with dial

gauge (3). If it is outside standard value,
take action according to maintenance stand-
ard.

* End play: 0.14 - 0.315 mm

4. Piston and connecting rod assembly

*

3)

4)

13-28

The piston and cylinder liner are selective
fitting parts, and parts which ensure the nar-
row clearance are provided as spare parts.
Assemble piston and connecting rod assem-
bly as follows.

Remove expander from oil ring, fit in oil
ring groove of piston, then assemble oil ring.

Using tool D1, assemble piston rings (8) in

the order of oil ring, 2nd ring, and top ring.

* When doing this, check that the expander
is fitted completely in the ring groove.

* Set the protruding part of the expander
coil at 180° to the end gap of the oil ring.

* Assemble each piston ring as shown in
the diagram.

* |nstall each ring to the piston with the
stamped mark facing up.

Install snap ring (4) on one side.

Heat up piston (7) in a heating furnace at

100°C for more than 5 minutes.

* If no heating furnace is available, heat in
hot water at 100°C for more than 5
minutes.

* If the piston is heated up in hot water,
clean it completely after setting it.

DEEQ0041

CEEQ0066

Top

Second

Oil

DEECONSS
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5)

8)

9)

Coat piston bore with engine oil (SAE30),
match number stamped on connecting rod
with cylinder number on piston head, set
numbers facing in same direction, then in-
sert piston pin (6), and assemble piston (7)
to connecting rod (5).

Install snap ring (4) on opposite side.

*  Turn the snap rings to check that the left
and right snap rings are completely fit-
ted in the ring groove.

Align protruding part of connecting rod up-
per bearing (8) with notch in connecting rod,
and instail.

* Check that there is no dirt or dust stuck
behind the surface of the bearing, then
install. When doing this, the rear surface
must not be coated with oil.

* Check that the bearing hole and connect-
ing rod oil hole are aligned.

Align protruding part of connecting rod lower
bearing (9) with notch in connecting rod cap,
and instail.

* Check that there is no dirt or dust stuck
behind the surface of the bearing, then
install. When doing this, the rear surface
must not be coated with oil.

Set the crankshaft for the cylinder to be as-
sembled to the bottom dead center, and coat
the inside surface of the connecting rod bear-
ing and inside surface of cylinder liner with
engine oil (SAE30).

CEEDOO68

Conneting rod

DEE00096
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10)

1

12)

13-30

Set so that cast letters on connecting rod
face front of engine (stamped number is at
camshaft end), set relationship between po-
sitions of piston ring end gaps as shown in
diagram, then insert piston and connecting
rod assembly (3).
*  When inserting the piston and connect-
ing rod assembly, be careful not to dam-
age the piston cooling nozzle.

Using tool D2, compress piston ring and

push in piston head with wooden bar.

* When inserting the piston, be careful not
to damage the piston cooling nozzle.
Check also that the nozzle is positioned
at the center of the notched portion of
the piston.

* When assembling the piston and con-
necting rod assembly, assemble at the
places where the crankshaft is at the
bottom dead center.

Coat connecting rod lower bearing (9) with

engine oil {SAE30), check cap number, align

with dowel pin, and install connecting rod

cap (2).

*  When coating with engine oil, spread the
oil over the whole surface with a finger.

Cast number
{face it towards the front of the engine)

Cylinder No.
(to be aligned with the cam side)

DEEQO097

Front

DEE00098 DEEQOOS8

CEE00075
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*  When assembling a new connecting rod,
mark the cylinder number with an elec-
tric pen (do not use a stamping tool).

13) Before tightening connecting rod bolt, make
sure as follows.

i) Measure the free length a of all bolts
and check that bolt length exceeds
tolerance limit or not. Do not reuse any
bolt which has exceeded the tolerance
limit.

Before tightening, measure the free
length of bolt and check that bolt length
exceeds tolerance limit or not.

ii) Tolerance limit of bolt free length:

Max. 84.1 mm
* {f the bolt length a exceeds tolerance
limit, do not reuse.

14) Coat washer and thread of connecting rod
boit with engine oil (SAE30).

15) Tighten connecting rod bolts (1) in turn until
connecting rod cap is tightly fitted.

Cylinder No.

DEEQ009S

DWEQQ275

CEE00078

CEEDQOTS
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* If an impact wrench or other tool is used
to tighten the bolts at high speed, the
thread may be damaged, so tighten with
a hand tool.

16) Tighten connecting rod bolts.
Connecting rod cap bolt

1st step : Tighten to 98.1 + 4.9 Nm
{10.0 + 0.5 kgm)
2nd step: Mark bot and cap with felt-tip pen,
then tighten bolt 90° %

* When tightening the connecting rod, see
3-9) and tighten to the specified value.

17) After installing the piston and connecting
rod assembly, rotate the crankshaft and
check that there is no catching or abnormal-
ity in the rotation.

18) Using dial gauge (3, measure side clearance
of connecting rod.
* Standard value for side clearance:
0.2 - 0.375 mm

19) Using gauge H, measure protrusion from
top surface of cylinder block to top of pis-
ton.

* Piston protrusion:
(Push top surface of piston, and check
that oil clearance is 0 and that there is

CEEO00080

DEE00O36 |

no rocking)
Unit: mm
{S)6D125-2 S(A)6D125-2
{Aluminium piston) {(FCD piston)
0.806 - 1.151 0.984 - 1.335

13-32
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5.
6.
—-—
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[
<
i
D
&
-
7.
—

Oil suction pipe

Fit O-ring, install oil suction pipe (2), then fit
bracket (1) and secure in position.

* After determining the mutual positions of

the oil suction pipe and bracket, tighten the
bolts.

idier gear
1) Assemble plate (8) to engine block, then in-

stall gear (7) and shaft (6), and tighten
mounting bolt (5).
* Assemble plate (8) with the chamfered
end facing the front of the engine.
& 5w] Mounting bolt: 68.6 = 4.9 Nm
{7.0 £ 0.5 kgm)

* Precautions when assembling idler gear
Align the “A” on the crankshaft gear with
the “A” mark on main idler gear (7}, then
tighten mounting bolt (5).

Oil pump

Fit O-ring, install oil pump (2), then tighten 4
mounting bolts {1).

& Ww] Mounting bolt : 68.4 + 4.9 Nm

{7.0 + 0.5 kgm)
Knock in pin and install shaft (4).
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3) Assembie oil pump idler gear (3), then in-
stall plate {2) and tighten mounting bolt {1}.
Mounting bolt : 161.8 £ 14.7 Nm

{16.5 = 1.5 kgm)
8. Camshaft

Coat camshaft journal surface with engine oil
{SAE30). Align “B” mark of camshaft gear with
“B” mark of main idler gear, install camshaft

(2},

then tighten mounting bolts (1).

Mounting bolt of plate : 66.2 + 7.4 Nm

*

{6.75 + 0.75 kgm)
When installing the camshaft, rotate the cam-
shaft to prevent damage to the cam bush-
ing.
If the cam gear has been replaced, heat the
cam gear in an electric furnace at 200 - 240°C
for more than 30 minutes, then shrink fit the
gear.

9. Cam followers

1)
2)

Knock dowel ring (3) into cylinder block.

Tighten 6 cam follower assemblies (2) with

bolts (1).

Mounting bolt : 51.5 + 7.4 Nm
{5.25 + 0.75 kgm)

10. Cam follower covers
Fit O-rings and install cam follower covers (1).
65w Mounting bolt : 11.3 + 1.5 Nm

13-34

{1.15 + 0.15 kgm)
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11. Drive gear of fuel injection pump

1)

2)

Install drive case (4).

Knock in drive shaft gear, align “C” mark of
main idler gear with “C” mark of drive gear,
then install fuel injection pump drive gear
{3).

Fit washer (2), then tighten nut (1).

* Fit a screwdriver between the gears to
stop the gear from turning when tight-
ening.

G5= Nut : 240.3 + 14.7 Nm
{245 + 1.5 kgm)

* Check that the match marks of each drive gear
and idier gear are aligned.

* Measure backlash and end play of each gear

using a dial gauge 3.

1

Standard backliash for each gear

CEEC0089 |

Position Range {(mm)}
a 0.127 - 0.393
b 0.127 - 0.393
c 0.139 - 0.427
d 0.128 - 0.405
e 0.082 - 0.389
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2) Standard end play for each gear

Position Range (mm)
1 0.09 - 0.48
2 0.10-0.25
3 0.05 - 0.17
4 0.05 - 0.21
5 0.03 - 0.09

12. Fuel injection pump assembly

1)

2)

3)

4)

6)

7

8)

13-36

Fit engine oil dipstick guide (12), then install

bracket (10).

& a7 Dipstick guide mounting nut :
515+ 7.4 Nm (5.25 + 0.75 kgm)

Knock key into fuel injection pump drive
shaft, align key groove of pump coupling,
then align fuel injection pump (6) with
bracket pin and set in position.

Remove 2 coupling bolts (5) from fuel injec-
tion pump, then install flange coupling (8)
and front laminated coupling (3) to engine
drive shaft.

When doing this, do not tighten coupling
connection bolt (9).

Align coupling key groove with drive shaft
key, push in fuel injection pump assembly
(6), align with pin portion of bracket, and set
in position.

Tighten 4 mounting bolts (5) of fuel injec-
tion pump.

Mounting bolt:

31.4 + 2.9 Nm(3.2 + 0.3 kgm){6D125-2)

66.2 + 7.4 Nm{6.75 + 0.75 kgm){S6D125-2)
66.2 + 7.4 Nm(6.75 + 0.75 kgm)(SA6D125-2)

Tighten 2 bolts (5) connecting coupling and
drive shaft.
&= Coupling connecting boilt:

613 £ 2.5 Nm (6.25 1 0.25 kgm)

Tighten bolt (11) lightly.

Tighten bolt (9) connecting pump coupling
and drive shaft lightly.

CEE00092
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13. Adjusting fuel injection timing

1)

2)

3)

4)

5)

6)

Loosen bolts and nuts (11}, and check that
coupling (8) is free.

Install dial gauge 1, on top of cylinder block,
then set gauge probe on top of piston.

With piston (1) at top dead center, set gauge
to 0, then rotate crankshaft 45° in reverse
direction.

Rotate crankshaft slowly in normal direction,

and stop at position where dial gauge

matches specified distance (piston displace-
ment) shown in table below.

*  For details of the fuel injection timing,
see TESTING AND ADJUSTING, Stand-
ard values for testing, adjusting, and
troubleshooting.

* Always rotate the crankshaft in the nor-
mal direction to align the position.

Piston displacement for each injection tim-
ing

Injection timing Piston displacement
BTDC12° 2.15 + 0.20
BTDC13° 252 £ 0.20
BTDC14° 291+ 0.20
BTDC15° 334 £ 0.20
BTDC16° 380 + 0.20

Align stamped mark 73, on injection pump
housing with stamped mark b on coupling
(dummy timer).
Tighten injection mounting boits (11) and
bolt (9} in order.

&= Bolt (11) ¢
88.3 + 4.9 Nm (9.0 + 0.5 kgm)

&5 Bolt (9)

78.5 + 4.9 Nm (8.0 + 0.5 kgm)

e

v
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14. Front cover

15.

16.

13

1} Using tool I, press fit oil seal (2) to cover.
* Oil seal press-fitting tolerance a:
1149 mm
8\, Fill 0il seal lip (50 - 80% of space at
lip} with grease {G2-L1).

2} Coat gasket sealant, then install front cover
(1.
* When installing the cover, be careful not
to damage the oil seal.

s8N\ Mating surface:
Gasket sealant (LG-7).

3} Using a dial gauge, measure the stepped
difference between the cylinder block and
front cover.

* Stepped difference: 0 - 0.275 mm

Crankshaft pulley, vibration damper
Install crankshaft pulley and vibration damper
{2), then tighten with 6 mounting boits (1).
Mounting bolt :
277.0 + 31.9 Nm (28.25 + 3.25 kgm)
Mounting bolt (* mark) :
176.5 + 19.6 Nm {18 = 2 kgm)

Flywheel housing

Raise flywheel housing (1), coat mounting sur-

face with gasket sealant, then install on cylinder

block and tighten bolts (2).

0\ Contact surface : Gasket sealant (LG-7)

{0\ Coat the bolt thread and seat face with
engine oil (SAE30) before tightening.

-38
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* Tighten the mounting bolts of the flywheel
housing in the order shown in the diagram
and to the following torques. g i) ® ©
Flywheel housing mounting bolt
Unit : Nm (kgm) ®|® OO,
Order Target Range ® ® = ® ®
1st step |186.3 (19)| 147.1 - 235.3 (15 - 24) @—@3 @ (D)
2nd step|274.6 (28)| 245.2 - 308.9 (25 - 31.5) @
1st step 2nd step
DEEDO102

After installing the flywheel housing, meas-
ure the face runout and radial runout with
dial gauge 3.

* Radial runout : Max. 0.20 mm

* Face runout : Max. 0.20 mm

Measuring face runout of flywheel housing
e Measure as follows.

1) Put magnet stand {1) in contact with
end face of crankshaft.

2) Set indicator so that probe of dial
indicator (2) is in contact at right an-
gles with end face of flywheel hous-
ing.

3) Rotate crankshaft one turn, and read
difference between maximum value
and minimum value of indicator.

* When measuring, measure at
least 8 places evenly spaced
around the circumference of the
end face of the flywheel hous-
ing.

* When measuring, move the
crankshaft either to the front or
rear to prevent any error from
being caused by the end play.

* Check that the indicator returns
to the original position when the
crankshaft is rotated one full turn,

* The indicator will fluctuate either
to the left or right, so be careful
not to misread the direction of
fluctuation when the indicator is
at the top or bottom, or left or
right of the end face being meas-
ured.

CEEQO10Y

13-39

U




DISASSEMBLY AND ASSEMBLY

GENERAL ASSEMBLY

4)

Measuring radial runout of flywheel hous-
ing
e Measure as follows.

Set in same condition as when measur-

ing face runout, with probe of dial indi-

cator (2} in contact at right angles with
pilot portion of flywheel housing, then
measure.

* When measuring the radial runout,
there is no error caused by the end
play of the crankshaft, but the other
precautions are the same as the pre-
cautions followed when measuring
the face runout.

Using dial gauge (3, measure stepped dif-
ference between cylinder block and flywheel
housing.

* Stepped difference: 0 - 0.35 mm

17. Rear seal
Check condition of wear of shaft, then select
standard seal or seal with sleeve for Tefion seal
({lay-down lip seal) and assemble seal.

*

The condition of wear of the shaft can be
judged from the degree of luster {touch with
the flat of your finger to check that the depth
of wear is less than 10 um). If there are no
scratches, assemble a standard seal. In all
other cases, assemble a seal with sleeve.

Procedure for assembling standard seal

*

13-40

Before assembling the seal, check that there
is no damage, burrs, flashes, or rust on the
housing, sliding surface of the lip and the
corner of the end face of the crankshaft.
When assembling the seal, do not coat the
shaft or seal lip with oil or grease. If there is
any oil or grease on the shaft, wipe it off
completely.

Do not remove the plastic tube inside the
standard seal provided as a spare part until
immediately before assembling the seal.

CEE00102

CEE00103

Assembly guide
{plastic tube)

Standard seal

DEE00103

Seal with sleeve

DEECD104

Lip at engine end

Lip at PTO end

Assembily guide
{plastic tube)
‘T/

ﬁ

Large inside
diameter end

<

Small inside
diameter end
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1)

2)

Put large inside diameter end of plastic in-

ner tube (3) in contact with end of crank-

shaft (4).

* Be particularly careful not to mistake the
direction when assembling.

Hold metal ring of seal (2) with both hands,
push evenly, and use sudden pushing force
to push in.

After pushing in seal, remove plastic inner

tube (3).

* Be particularly careful not to damage the
seal lip when removing the inner tube.

Tighten bolts (C2-2, C3-1) uniformly until end
face of toof C3 contacts ends face of crank-
shaft (4) to press fit seal {2).

*  When press fitting the seal, be extremely
careful not to damage the lip at the PTO
end when setting the tool.

* After press fitting the seal, remove the
red sealant layer from the outside cir-
cumference.

Procedure for assembling seal with sleeve

* Before assembling the seal, check that
there is no damage, burrs, flashes, or
rust on the housing, sliding surface of
the lip and the corner of the end face of
the crankshaft.

* When assembling the seal, do not coat
the shaft, and the space between the
sleeve and seal lip with oil or grease. if
there is any oil or grease on the shaft,
wipe it off compietely.

* Handle the seal and sleeve as an assem-
bly. Never separate them.

3
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4
CEPODS3S
2 2
] \
3
CEPOO516
c3 c3
/ C3-1 C2-2
= (T
% !
v »
4 4 i

CEE00105

Lip at engine Wt PTO end

=\
Sl\eeve
13-41



DISASSEMBLY AND ASSEMBLY

GENERAL ASSEMBLY

1) Set sleeve/seal (2) to tool C2.
20\, Surface of sleeve inner tube:
Gasket sealant {LG-7)

2) Put sleeve of seal in contact with end face of
crankshaft, tighten bolit (C2-2) of tool C2 uni-
formiy until end face of tool C2 contacts ends
face of crankshaft (2) to press fit sleeve/seal
{2).

3} Remove tool C2 and replace with tool C3.

4) Tighten boit {(C3-2) of tool €3 uniformly until
end face of tool €3 contacts ends face of
crankshaft (4) to press fit sleeve/seal (2).

* After press fitting the seal, remove the
red sealant layer from the outside cir-
cumference.

18. Flywheel
1) Using eyebolt @) (Thread=12 mm, Pitch=1.75
mm), raise flywheel (1), install to crankshaft,
then tighten bolts.
0\ Coat the bolt thread and seat face
with engine oil (SAE30) before tight-
ening.

13-42
®

2
1 — C2
Coat with
gasket sealant Z
DEE00107
‘ /cz
I— 7
_JK
C2-2
CEE00108
/C 2
| -
—
/4
C3-2
CEE00108

CEE00032

615002



615002

DISASSEMBLY AND ASSEMBLY GENERAL ASSEMBLY

* Tighten the mounting bolts of the flywheel
in the order shown in the diagram and to

the following torques. ):Bj/"\@\
6555 Flywheel housing mounting bolt )
Unit : Nm (kgm) @
Order Target Range :
st step| 147.1 (15) |247.5 - 166.7 (13 - 17) ‘
2nd step|289.3 (29.5)269.7 - 308.9 {27.5 - 31.5) \@\-'/@
e Using dial gauge (1, measure the face runout | CDECO110
and radial runout of the flywheel.

* Face runout : 0.20 mm
* Radial runout : 0.15 mm

2) Measuring face runout of flywheel
e Measure as follows.

i} Stand magnet stand (1) at flywheel
housing.

ii) Set indicator so that probe of dial
indicator (2) is in contact at right an-
gles with end face near outside cir-
cumference of flywheel.

iii) Rotate flywheel crankshaft one turn,

and read difference between maxi- ; 2 CEED0111
mum value and minimum value of
indicator.

* When measuring, measure at
least 8 places evenly spaced
around the circumference of the
end face of the flywheel hous-
ing.

* When measuring, move the
crankshaft either to the front or
rear to prevent any error from
being caused by the end play.

* Check that the indicator returns
to the original position when the
crankshaft is rotated one full turn.

3) Measuring radial runout of flywheel hous-
ing

o Measure as follows.

Set in same condition as when measur-

ing face runout, with probe of dial indi-

cator {2) in contact at right angles with

pilot portion of flywheel housing or face

of outside circumference, then measure.

* When measuring the radial runout,

there is no error caused by the end

play of the crankshaft, but the other

precautions are the same as the pre-

cautions followed when measuring

the face runout. CEEOOM2
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19. Oil pan

Fit gasket and install oil pan (1).
* Assemble the oil pan gaskets with the
punched direction at the same face.

20. Cylinder head assemblies
Assemble cylinder head assembly as follows.

1)

13-44

i)

i)

iii)

iv)

Fit lower seat (8) and install seal (7).
* The seal is installed only to the ex-
haust side.

Coat valve stem and inside surface of
valve guide with engine oil (SAE30), then
assemble valve (6).

On the S6D125-2 and SA6D125-2, there
is a valve rotator installed instead of the
lower seat.

The free length of the intake valve spring
on the S6D125-2 and SA6D125-2 is dif-
ferent from the spring on the 6D125-2.
The exhaust valve spring is different for
engines equipped with a slide valve type
exhaust brake. (New parts are painted
white.)

Only the length of the stem is different
for the exhaust valve on engines
equipped with an exhaust brake (slide
type, butterfly type). {There is a B mark
stamped on the vaive.)

Raise cylinder head and assemble valve
spring (3} and upper seat (5).

Using spring pusher B, compress valve

spring and install valve cotters (4).

* Tap the valve stem with a plastic
hammer to check that the cotters are
fitted securely in the valve stem
groove.

DEEQDO3Y
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2)

3)

4)

Before tightening cylinder head bolt, make

sure as follows.

i) Measure the free length a of all bolts
and check that bolt length exceeds
toleance limit or not. Do not reuse any
bolt which has exceeded the tolerance
limit.

Before tightening, measure the free
length of bolt and check that bolt fength
exceeds tolerance limit or not.

ii) Tolerance limit of bolt free length:

Max. 171.4 mm
* |f the bolt length a exceeds tolerance
limit, do not reuse.

Check that there is no dirt or dust inside

cylinder or on cylinder head mounting sur-

face, then set cylinder head gasket {9) in

position.

* When installing the gasket, check that
the grommets have been installed and
have not come out of position.

Install each cylinder head assembly (2), then
tighten mounting bolts (1).

7 o Coat bolt thread and seat of boit head
with anti-friction compound (LM-P),
then tighten.

Tighten the mounting bolts by hand for the
first 2 or 3 turns, then tighten as follows.

When using tool G to tighten cylinder head
mounting boits
&3] Cylinder head mounting bolt

1st step : Tighten to 98.1 = 98 Nm
{10.0 = 1 kgm)
2nd step: Tighten again to
137.3+ 49 Nm (14.0 = 0.5 kgm)
3rd step : 90° + 15°

i} Tighten mounting bolts to second stage
with torque wrench or tool G.

ii} With tool G set to mounting bolt, install
tube and clip to tool G, then set clip to
engine block.

iii} Set angle of tool G to 90", then tighten
until scale reads 0°.

DWEQ0275

Tube
\ Angle set dial
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iv) Tighten head bolts in order shown in
diagram on right.
* Tighten bolt:7 t0 66.2 + 7.4 Nm (6.5
+ 0.75 kgm).

e When not using tool G
Cylinder head mounting bolt

1st step : Tighten 10 98.1 + 9.8 Nm
{10.0 £ 1 kgm)
2nd step: Tighten again to
137.3 £ 48 Nm (14.0 £ 0.5 kgm)
3rd step : Mark bolt and cap with feit-tip
pen, then tighten bolt 90° + 15°

® With the above procedure, use a torque
wrench to tighten the mounting bolts.

21. Rocker arm housings
Fit gaskets, install rocker arm housings (2), then
tighten 42 bolts (1).
& w7 Mounting bolt : 66.2 + 7.4 Nm
(6.75 £ 0.75 kgm)

22. Push rods
Install 12 push rods (1).
* Check that the push rods are inserted se-
curely into the holes in the cam follower
levers.

13-46
®

o® 5
!
C® ®o
%
@

CDEQONE

Pyt mark on cylinder
head and boit

DWF00?279

DEEQDO27

CEE0D030

615002



615002

DISASSEMBLY AND ASSEMBLY

GENERAL ASSEMBLY

23. Crossheads
Install 12 crossheads (1).
*  Set the adjustment nut end at the exhaust
end when installing the crossheads.

* Adjust the crosshead as follows.
i} Loosen locknut and turn adjustment
screw back.
ii} Hold down top surface of crosshead (1)
lightly with a finger, and screw in ad-
justment screw (2).

iii) After adjustment screw contacts valve
stem, tighten a further 20"
iv) Tighten locknut (3} to hold in position.
G35 Locknut : 66.2 + 7.4 Nm
{6.75 £ 0.75 kgm)

24. Rocker arms

Fit gaskets, then install 6 rocker arms (2) and

tighten with 12 bolts (1).

* Check that the ball of the adjustment screw
is properly fitted into the socket of the push
rod.

* Clean the oil hole in the bolts before instali-
ing.

& %=] Mounting bolt : 66.2 + 7.4 Nm
(6.75 + 0.75 kgm)

* Set the large hole (13} at the bottom and
assemble the rocker arm shaft so that the
blind ball plug is at the front.

CEEOO1I8
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25. Adjusting valve clearance

Adj
*

ust valve clearance as follows.
Adjust the valve clearance so that the clear-
ance between the crosshead and rocker arm
is the following value.
Valve clearance (both when hot and when
cold)

mm

Exhaust valve

Intake valve
0.33 0.71

Crank the engine and adjust the valve clear-
ance of each cylinder in the firing order.
Firingorder : 1 -5-3~-6-2-4

1) Rotate the crankshaft in the normatl di-
rection to align pointer {2} with the 1.6
TOP mark on vibration damper {1). When
rotating, check the movement of the
valves.

2) To adjust, insert feeler gauge between
rocker arm (3) and crosshead (4} and turn
adjustment screw (5) until clearance is a
sliding fit.

3} Tighten lock nut (6) to hold adjustment
screw (5) in position.

& e Locknut : 66.2 = 7.4 Nm
{6.75 + 0.75 kgm)
* After tightening the lock nut, check
the clearance again.

26. Nozzle holders

*

13-48

Check that there is no dirt or damage inside
the nozzle holder sleeve.
Fit O-rings, assemble 6 nozzle holders (2) to
cylinder head, then tighten 12 bolts (1).
Tighten the nozzle holder mounting bolts uni-
formly to prevent them from being unevenly
tightened.
Mounting bolt : 21.6 + 2.9 Nm

(2.2 + 0.3 kgm)

S IS
T e < ez
- = g | e é <
S y
Feeler gauge h‘f \//
sﬁ"& 3 \\\/\ \J//
& Gy

4 3 5 6

DEEOO0SS

CEE00027

615002



615002

DISASSEMBLY AND ASSEMBLY

GENERAL ASSEMBLY

27. Head covers
Fit O-rings, then install 6 cylinder head covers
(2} and tighten with 24 mounting bolts (1).
*  Apply adhesive compound and fit the O-rings
of the head covers without twisting.
& wen ) Head cover mounting bolt :
98 + 1 Nm (1.0 + 0.1 kgm)

28. Spill pipe, air vent tube
1} Fit gaskets to both faces, then install spill
pipe (2).
& 3w Joint bolt : 12.3 + 25 Nm
{1.25 + 0.25 kgm)

2) Fit gaskets to both sides, then install air vent
tube (1).

29. Pulley, front support
1) instail front drive (1) to support (2).

2) Install 2 spacers (3) and (4) together with
support (2).

3} Install puliey (58) and spacer (6).

CEEQ0O26
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30. Drive sensor, tubes, bracket

1

2)

Install tubes (1) and (2).

Install drive sensor (3).

* Tighten the drive sensor until it contacts
the ring gear, then loosen 1.0 + 1/6 turns
and lock in position.

0 N\ Sensor thread: Gasket sealant (LG-6)

G %m) Locknut : 58.8 + 9.8 Nm (6 + 1 kgm)

31. Water pump, thermostat housing

L}

2)

4)

13-50

Fit O-ring and install water pump (4), then
tighten boits.
& 551 Mounting bolt : 66.2 + 7.4 Nm

{6.7 £ 0.75 kgm)

Fit gasket to tube (3) between water pump
and cylinder block, then install tube.

Positions for installing water pump mount-
ing bolts

Install thermostat housing (1) and tube {2).

s [ N [N Ll

Water pump
mounting bolt

DEEQO108
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32. Alternator assembly
1} install mounting brackets (9) and (8).

2) Install alternator assembly (7) to bracket (9),
then install rod (1) with bolt (5).

33. Adjusting V-belts
1) Fit 2 V-belts (4) to pulley groove, loosen nut
(2) of tension adjustment rod (1), then tighten
nut (3) to adjust V-belt tension.
* Adjust so that the deflection is 13 mm
when the belt is pressed at the mid point
with a force of 59 N (6 kg).

2) After adjusting tension, tighten bolts (10),
{5}, (2), and (1).

34. Aftercooler assembly

1) Raise aftercooler assembly (2), assemble
mounting bolts (1) to gasket, heater (3}, and
gasket, then align with cylinder head and
install temporarily.
*  Check that the gaskets are assembled se-

curely.

* Connect the heater wiring securely.

2) Tighten 24 mounting bolts (1) of aftercooler
(2).

CEED0127
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35. Fuel injection pump piping
1} Install lubrication tubes (1) and (2) and boost

compensator tube (3).

Lubrication tube joint bolt

Unit: Nm (kgm)

Tube Mounting Tightening
No. position torque
Cylinder block 11.3+15

3 mounting side a (1.15 + 0.15)
Injection pump 17.2 £ 25

mounting side \b (1.75 = 0.25)
Cylinder biock 284149
2 mounting side ¢ (3 £ 0.5)
Injection pump 270+ 25

mounting side d (2.75 + 0.25)

* Before installing the lubrication tube joint
bolts, check that there is no damage to the 2
gaskets, then assemble securely.

2) Install 6 fuel injection pipes {4), and secure
with 2 clamps (5).

Fuel injection pipe: 23.5 + 1 Nm
(2.4 + 0.1 kgm)

3) Fit fuel filter assembly (3), then install hoses
{2) and (1).

Fuel hose : 22.1 + 2.5 Nm
{2.25 + 0.25 kgm)

36. Lubrication valve
Fit O-ring to lubrication valve (1), then install.

13-52
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37. Engine oil filter

1)
2}

3}

Install engine oil filter (2) to aftercooler.
Fit O-rings and install pipes (1),

Fit O-ring and gasket to aftercooler inlet pipe
{3), then install.

38. Corrosion resistor

39.

1

2)

Fit O-ring and gasket to aftercooler outlet

pipe (4), then install.

* Clamp the aftercooler pipe securely to
bracket (5).

Install corrosion resistor (3), then connect
hoses (2).

Connect wiring of heater relay (1),

Turbocharger, exhaust manifold assembly

1

2)

Raise turbocharger and exhaust manifold as-

sembly (3), fit gasket, then tighten 18 mount-

ing bolts {4).

* Assemble the gasket with the mark on
the outside.

Tighten mounting boits as follows.
i) Tighten mounting bolts 2 - 3 turns by
hand.
ii} After tightening bolts (1) ~ (3), tighten
other bolts.
& %w] Mounting bolt : 66.2 + 7.4 Nm
{6.75 = 0.75 kgm)

Connect connection hose for intake connec-
tor to turbocharger,
& =] Intake connector clamp :

8.8 + 0.5 Nm {0.9 > 0.05 kgm)

CEE00010

CEEN0132
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DISASSEMBLY AND ASSEMBLY

GENERAL ASSEMBLY

4) Fit gaskets to turbocharger lubrication tube
inlet port (1) and outlet port (2}, then install.

40. Air cleaner
Install air cleaner (1), then connect hose (2) from

turbocharger.
& igw] Hose clamp : 8.8 + 0.5 Nm
(0.9 + 0.05 kgm)

41. Engine mounts
1) Install rear mounts (2).

2) Install front mount (1).

13-54
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DISASSEMBLY AND ASSEMBLY

GENERAL ASSEMBLY

42. Fan
install fan (1).

43. Resetting engine in engine stand
1) Sling engine assembly, remove bolts con-
necting tool A1 and tool A2 to disconnect
engine assembly.

2) Set engine assembly on engine stand or
block.

3} Remove tool A2.

44. Engine oil cooler assembly
Fit gasket, install engine oil cooler, then tighten
17 bolts (1).
& %w7] Mounting bolt : 66.2 + 7.4 Nm
{6.75 + 0.75 kgm)

45. Starting motor assembly
Fit gasket and install starting motor (1).

o Refilling with oil
1) Check that engine drain plug is tightened.
2) Add engine oil through oil filler 1o specified
level.

/b Engine oil pan : Approx. 37 ¢

(— -

— : N T CEE00002




14 MAINTENANCE STANDARD

615002

INTAKE AND EXHAUST SYSTEM
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MAINTENANCE STANDARD TURBOCHARGER
TURBOCHARGER (S6D125-2, SA6D125-2)
SCHWITZER S3A A (] 6

[ ........_..u‘

5
. —B
SDEC0067
4 7 Unit : mm
No] ltem Criteria Remedy
Standard Repair limit
1 | Radial play of rotor
0.450 - 0.650 0.84 .
Repair or
replace
2 | End play of rotor 0.07 - 0.12 0.142
Target {Nm {(kgm}} Range (Nm (kgm))
3 Tightening torque of 9 9 9 9 Retighten
clamp nut 9.8 (1.0) 9.8 (1.0)
41Nﬁmsdmmm Standard size Repair limit
bearing 5.36 5.34
Measuring point Standard Rapair limit
Outside A 11.57 11.55
. . diameter
Outside diameter
5 | and bend of wheel shaft B 24.45 24.38 Replace
Bend Repair fimit : 0.0076 (Total Indicated Runout)
Inside diameter of
6 insert 15.90 15.90
Measuring point Standard Repair limit
7 Inside diameter of C 19.08 19.10
center housing
D 25.43 25.43
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MAINTENANCE STANDARD

TURBOCHARGER

GARRET TO4 E

e

-1
! =
i | < - -
1 R e
\ 8
5 ‘ I4FQ36A
14F036-1 14FQ36-2
Unit: mm
No. item Criteria Remedy
Standard size Repair limit
1 | Play of rotor in radial
0.076 - 0.150 0.15 Repair or
replace
2 | Play of rotor in axial 0.025-0.076 0.076
Target {(Nm (kgm Range (Nm {kgm))
3 Tightening torque of arget | kgm)) ge gm)
blower housing bolt 12.8 11.3-14.7
{1.3) {(1.15 - 1.5)
4 | Tightening torque of 19.6 17.7-216 Retighten
turbine housing bolt (2.0 {1.8-2.2)
_ | Tightening torque of back 9.3 8.4 ~10.2
plate mounting bolt (0.95) (0.86 - 1.04)
Standard size Repair limit
5 | Thickness of thrust
bearing 4.37 4.35
Qutside diameter Standard size Rapair limit
6 |outside diamet A 17.31 17.25
utside diameter,
curvature of wheel shaft 8 10.16 10.15
Curvature Repair limit : 0.010 (total runout of indicator)
Replace
Standard size Repair limit
7 | Depth of back plate
11.66 11.68
8 | Inside diameter of back 12.70 12.13
plate
Maeasuring point Standard Rapair limit
9 | inside diameter of center c 15.80 15.81
housing 0 18.03 18.06
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MAINTENANCE STANDARD

CYLINDER HEAD

CYLINDER HEAD

Tightening order of cylinder head mounting boit

S 4
3
&
U
g 0
ol o
1 6150F402 6150F403
Unit: mm
No. Item Criteria Remedy
4 | Distortion of cylinder head Standard Repair limit :"PZ‘_' ZV
mounting surface findin
9 0-0.06 0.09 or replace
Applicalbe model Standard
Protrusion
2 6D125-2 S.T.D. 3.35- 4.25 Replace sleeve
ofnozzle  ep128-2 STD. 3.35- 4.25 P
SA6D125-2 S.T.D. 3.35-4.25
Bolt No. Order Ta Nm {kgm}| Range Nm (gm)
Tightening torque of cylinder roet 9 88107
head mounting boits 1st step 98 (10) ©-11 Tighten bolts
3 f‘;“"”‘er:“:’:i:u'%fe‘z‘f‘ ®- 2nd step 137 (14) 13218 |in accordance
o Retighten with o . | with bolts No.
engine oil) 3rd step 90° 90° - 120
® - 68 (7) (565.35.55)
Tightening torque of nozzle
4 . 21:29N . 3k
holder mounting bolt * m (2.2 £ 0.3 kgm) Retighten
5 | Tightening torque of 66 + 7.3 Nm (6.75 = 0.75 kgm)
rocker arm housing
14-4
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MAINTENANCE STANDARD

VALVE AND VALVE GUIDE

VALVE AND VALVE GUIDE

SDEOO792

Unit: mm
No. ltem Criteria Remedy
Valve Standard Tolerance Repair limit
1 | Amount of valve sinking Intake 1.88 +0.10 2.51 Replace valve
or valve seat
Exhaust 1.20 +0.10 1.90
Valve Standard Repair limit
2 | Thickness of vaive lip intake 2.10 1.7 Replace
Exhaust 1.50 1.2
Valve Standard Tolerance
3 | Valve seat angle Intake 30° +0°15’ Repair
or replace
Exhaust 45° +0°15’
14-6
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MAINTENANCE STANDARD

VALVE AND VALVE GUIDE
Unit: mm
No, item Criteria Remedy
Valve Standard Tolerance
. . -0.045
Qutside diameter Intake 9 -0.065
of valve stem Replace
Exhaust 9 jggg
4 . . +0.015
inside diameter Before inserting 9 -0.003 Replace
of valve guide
. . +0.009
After inserting 9 20011
Valve Standard Clearance limit
Clearance between valve
guide and valve stem Intake 0.034 - 0.074 0.22 Replace
Exhaust 0.039 - 0.079 0.24
Bend of valve stem Repair limit : 0.01 {Total indicated runout for 100 mm) Replace
. . Standard Tolerance .
5 | Protrusion of valve guide Repair
20 0.2
Engine Valve Color code | Free length | Repair limit
Free length of valve spring| 60125-2 Intake White 75.2 -
oth Prin9| seD125-2
SABD125-2 Exhaust White 75.2 -
6 . 1 Tnetalied | Tnstalied | Repair | eplace
Engine | Valve e length load limit
Installed load of vaive 6D125-2 Intake White 56.0 51925 N 467 N
spring S6D125-2 - ?giz'fsn (47.7 kg)
SABD125-2| Exhaust | White 56.0 0226kl (47.7 kg)

Squarence of valve spring

Repair limit : 2° (for both end)
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MAINTENANCE STANDARD

ROCKER ARM SHAFT

ROCKER ARM SHAFT

SEED0069
Unit : mm
No, item Criteria Remedy
Standard Tol
Outside diameter of nda o'erance Replace
rocker arm shaft 28.6 ~-0.053 rocker arm
| ~0.066 shaft
inside diameter of rocker 28.6 +0.033 Replace
1 arm shaft hole -0.027 rocker arm
Standard Clearance limit
Clearance between rocker Replace rocker
arm or rocker
arm and rocker arm shaft 0.026 - 0.099 0.130 arm shaft
Bend of rocker arm shaft Repair limit : 0.20 {Total indicated runout) Replace rocker
arm shaft
Tightening torque of )
2 rocker arm adjustment nut 53 - 65 Nm (5.4 - 6.6 kgm) Retighten
Valve Standard Tolerance
3 Valve clearance Adiust
{at hot or cold) Intake 0.33 +0.02 1
Exhaust 0.71 +0.02
14-8
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MAINTENANCE STANDARD CROSSHEAD
3,
\
Nina,
1 ] —
: 7=)[ © ol
T A I TR L
F ! 1 1 ! ' | a
[ EE— i M
. [ : o
oA K= A R
B BRI B
Y - " . .
—42])) 1‘;'—5 =] ! L"r'
K Dl ! f .
E i j j i
i <P i ;
SEEN00T0
Unit : mm
No. item Criteria Remedy
Standard Tolerance Repair limit
Inside diameter 70.075
of crosshead 11 ) 11.1
1 +0.025 8 Replace
Qutside diameter +0.01
of crosshead guide " 0 10.95
2 Protrusion of crosshead 455 +0.25 _ Repair
guide
3 | [ightening forque of 66 = 7.3 Nm (6.75 = 0.75 kgm) Retighten
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CYLINDER BLOCK

MAINTENANCE STANDARD

CYLINDER BLOCK

6150F407

Z00S19

6150F408
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MAINTENANCE STANDARD

CYLINDER BLOCK

10

Unit : mm
No. item Criteria Remedy
4 | Distortion of cylinder head Standard Repair limit :fiﬁz‘i:‘:"or
mounting surface 0 -0.080 0.120 replace
inside diameter of main Standard Tolerance Replace main
bearing hole 116 +0.015 bearing cap
) -0.010
Thickness of main bearing 3 -0.005
-0.020 Rap{ace
Roundness of main . bearing
bearing hole Repair limit : 0.005
Standard Tolerance Repair limit
Inside diameter of main Replace
3 bearing 110 +0.040 110.15 bearing
+0.010
4 {inside diameter of cam 63 +0.030 Repair or
bushing mounting hole 0 replace
inside diameter of cam +0.070
. Repl
5 bushing 60 0 60.30 eplace
Order Target Nm (kgm)} Range Nm {kgm)
Tightening torque of main 9 9 i gm
6 bearing cap st step 98 (10) 88 - 107 9~11)
(Coat thread area with 2nd step 196 (20) 186 - 205 (19 - 21)
engine oil) Tighten
3rd step Retighten with 90° 90° - 120° 9
5 |Tightening torque of oil 53.9 + 19 Nm (5.5 = 2.0 kgm)
pan mounting boit
245 - 308 Nm
Tightening torque of M16 (5 bolts) 274 Nm {28 kgm) {25 - 31.5 kgm)
8 | crankshaft pulley 156 - 196 N
mounting bolt 1 - m
9 M14 (1 bolt) 176 Nm (18 kgm) (16 - 20 kgm)
Difference between lower o
g :lace of (;yfl‘inde.r block and Repair limit : 0.35
___| fiywheel housing .
Difference between lower Repair

face of cylinder block and
front cover

Repair limit : 0.28
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MAINTENANCE STANDARD

CYLINDER LINER

CYLINDER LINER

3
» P
i
/ 4 g 8 A, t
= )
Cylinder tiner I Cylinder block
—
P
I 6152F010
€150F409 Unlt T mm
No| item Criteria Remedy
Protrusion of PRI - Replace liner
1 |cylinder liner Repair limit : 0.07 - 0.15 or block
Rank Standard Tolerance Repair limit
+0.020
Inside diameter of cylinder A 125 0 125.20
liner .y
B 125 Jpost 125.20
2 : Replace
Roundness of o cylinder liner
cylinder liner . Repair limit : 0.08 (only B rank is
Cvlindricity of supplied)
ylindricity o e
cylinder liner . Repair limit : 0.08
Outside diameter of Standard Tolerance
cylinder liner
3 | (Counter bore) . 153 £0.025
Interference between .
cylinder liner and block Standard : 0~ 0.113 R'ep!ace liner or
{Counter bore) block
Outside diameter of Standard Tolerance
cylinder liner 0.090 Replace liner
4 {Counter bore bottom) 145 :0:0 40
Interference between Standard Interf limi ]
cylinder liner and block i nterference limit Replace liner
{Counter bore bottom) 0.01-0.12 0.01 or block
Outside diameter of Standard Tolerance Replace finer
cylinder liner{O-ring) 141 +0.386
5 +0.361
Ciearance between )
cylinder liner and block Standard : 0.014 - 0.079 Replace liner
(O-ring) or block

*1 shows the dimension as an individual part

14-12
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MAINTENANCE STANDARD CRANKSHAFT
— R _ =
\ {Wn(ai
a i ! a ‘he
s i) \ S Dl S| Y
S E TR L I HI :
\ 4 N 9
\\ “J (4 N N U s
\.\ e ..}
\ \
\
1 3 2 4
6150F410
Unit: mm
No. ltem Criteria Remedy
S Repair by usin
1 |End play Standard Repair limit gvgr.sizeythrus
earing or
Standard Tolerance Repair limit
STD 110 109.88
Outside diameter of main 0.25 U.S. 109.75 109.63 Repair
journal -0.050 by using
0.50 U.S. 109.50 —0.070 109.38 under size
0.75U.S. 109.25 109.13 main bearing
2 or replace
1.00 U.S. 109.00 108.88
L Standard Repair limit
Roundness of main journal
0-0.010 0.020
Standard Clearance limit ;
Clearance of main journal g:nge main
0.062 - 0.106 0.27 g
Standard Tolerance Repair limit
STD 80 79.88
Outside diameter of 0.25UsS. 78.75 -0.050 79.63 Repair
crankpin journal 0.50US. 79.50 ’ 79.38 by using
-0.070 undersize
3 0.75 U.S. 79.25 79.13 bearing
1.00US. 79.00 78.88
Roundness of crankpin Standard Repair limit
journal 0-0.010 0.020
Clearance of crankpin Standard Clearance limit ?gg:\ae?ting
journal 0.046 - 0.090 0.24 rod
P Repair by
Standard Repair limit P
4 |Bend of crankshaft pair im using under
0 - 0.090 0.20 ST piang
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MAINTENANCE STANDARD

CAMSHAFT

CAMSHAFT

o A
e A
12 ) 3
Q.
A-A
6150F41 |
Unit : mm
No, item Criteria Remedy
Standard Repair limit
1 |End play Repiace
0.15~0.35 0.50 thrust plate
Outside d . Standard Tolerance
utside diameter o Replace
camshaft journal 60 ~0.080 P
2 -0.110
Standard Clearance limit
Clearance of camshaft Replace
journal 0.080 - 0.180 0.28 cam bushing
4 | Bend of camshaft Repair limit : 0.03 {Total indicator reading)
Standard Tolerance Repair limit Replace
5 | Cam height +0.395
52 +0.195 51.73

14-14
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MAINTENANCE STANDARD

CAM FOLLOWER AND PUSH ROD

CAM FOLLOWER AND PUSH ROD

14

6150Fa28
Unit : mm
No. item Criteria Remedy
Standard Tolerance Repair limit
Qutside diameter of cam —0.040
1 follower shaft 19.8 -0.050 19.73
Inside diameter of cam 19.8 +0.020
foliower shaft hole 0
Outside diameter of cam ~0.250
I
2 roller 32 ~0.280 317
Inside diameter of cam 13 -0.262 12.78
3 ro"ef “‘0.287 Replace
Outside diameter of cam 13 -0.364 12.62
roller pin -0.376
Standard Tolerance
Radius of push rod bali o
end .
4 127 -0.20
Radius of push rod socket 0
5 |end 12.7 -0.20
6 | Bend of push rod Repair limit : 0.50 (Total indicator reading)
Tightening torque of cam .
7 |follower housing mounting 512 7.3 Nm (5.25 = 0.75 kgm) Retighten

bolit
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MAINTENANCE STANDARD TIMING GEAR

TIMING GEAR

6150F413A
Unit : mm
No| item Criteria Remedy
Measuring Gears Standard | Repair limit
Crankshaft gear and main
A idler gear (Large) 0.140-0.425
Main idler gear (Small) and
B camshaft gaar o 2nd |6 126 _ 0.305
- Camshaft gear and fuel Replace
Backlash of each gears c injection pump drive gear |0-125-0.395 P
0.6
Main idier gear (Large) and
a water pump drive gear 0.155 - 0.440
Main idler gear {Large) and
b ol pume idler gear 0.130 - 0.405
Oil pump idler gear and oil
C pump drive gear 0.080 - 0.390
. Standard Tolerance Standard | Clearance
_Clearance betwgen main size Shatt Hole clearance limit
1 |idler gear bushing and R
shaft +0.165 +0.115 - eplace
41.5 0140 | 000 | 0025- 0.20  |pyshing
2 Clearance between oil -0.025 +0.065 0.025
pump idier gear and shaft 35 -0.040 0 0.105 0.20
t Repair timi
3 | End play of main idler gear Standard epair fimit Replace
0.05 - 0.17 0.4 thrus}
4 | End play of oil pump idler gear 0.05 - 0.21 0.4 bearing

14-16
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MAINTENANCE STANDARD PISTON, PISTON RING AND PISTON PIN

PISTON, PISTON RING AND PISTON PIN

6D125-2 (Aluminum alloy)

! !
\

] y
— o o o
Q g "/' /
® /-«N /
[ 1 5 0 ,] I3
L | A S

SEE00783
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MAINTENANCE STANDARD

PISTON, PISTON RING AND PISTON PIN

No.

ftem

Criteria Remedy
Rank Standard Tolerance Repair limit
1 | Outside diameter of AorS 125 33@ 124.59 Replace piston
piston : {supplied only
—0.255 as rank Aor §)
Borl 125 -0.270 124.59
No. |Measuring point Standard Tolerance
. -0.005
2 TOp fing 2.42 -0.025
. . , Replace
Thickness of piston ring . .
. -0.010 piston ring
3 Second ring 2.4 -0.030
- -0.010
4 .
Oil ring 40 —0.030
2 Top ring
Judge using groove wear gauge
. , . Replace
Width of pistom ring . N
groove 3 Second ring piston
o +0.025
2 4 Oil ring 40 +0.010
3
4 No. |Measuring point Standard Clearance limit
2 Top ring
Clearance between piston Judge using groove wear gauge R?s‘t)(l:fzr
ring and ring groove . p .
3 Second ring piston ring
4 Qil ring 0.020 - 0.055 0.15
2 Top ring 0.37 - 0.47 2.0
Replace
Piston ring gap 3 Second ring 0.50 - 0.60 15 piston ring
or cylinder
liner
4 Oil ring 0.28 - 0.40 1.0
Standard Tolerance
QOutside diameter of 5 R’eplace‘
iston pin 48 piston pin
P P -0.006
5 | Inside diameter of piston | 48 +0.012 Replace
pin hole : +0.004 piston
Standard Clearance limit
Clearance between piston . ng::)a:::gr
pin and piston ; 0.004 - 0.018 0.030 p!s -
004 - 0, . piston pin
~ | Weight of piston 6D0125-2: 2,059+ 24g S6D125-2:2,170=x 24g Replace piston
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MAINTENANCE STANDARD

PISTON, PISTON RING AND PISTON PIN

S6D125-2, SASD125-2 {Ductile cast iron {FCD) )

14-20
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MAINTENANCE STANDARD

PISTON, PISTON RING AND PISTON PIN

)
No. tem Criteria Remedy
Rank Standard Tolerance Repair limit
1 | Outside diameter of AorS 125 s 124.80 Replace piston
piston -0. {supplied only
asrank A or S)
~-0.075%
Borl 125 ~0.090 124.80
No. | Measuring point Standard Tolerance
. -0.005
2 Top ring 2.42 -0.025
Thickness of piston ring 0010 g‘es‘::fering
. 1
.4 '
3 Second ring 2 ~0.030
4 Oil ring 4.0 jg;g
2 Top ring
Judge using groove wear gauge Replace
Width of pistom ri .
gr|oove pistom ring 3 Second ring piston
o . +0.040
N 2 4 Qil ring 4.0 +0.020
3
§ 4 No. | Measuring point Standard Clearance limit
o
2 Top ring
Clearance between piston Judge using groove wear gauge Zies‘t)cl):ceor
fing and ring groove 3 Second ring piston ring
4 Oil ring 0.030 - 0.070 0.15
—~—
2 Top ring 0.37 - 0.47 2.0
Replace
Piston ring gap 3 | Second ring 0.50 - 0.60 15 piston ring
or cylinder
liner
4 Qil ring 0.28 - 0.40 1.0
Standard Tolerance
Outside diameter of . Replace
piston pin 48 piston pin
-0.006
5 | Inside diameter of piston 48 +0.045 Replace
pin hole +0.03% piston
Standard Clearance timit
Clearance between piston g;‘::;czr
pin and piston 0.035 - 0.051 0.063 piston pin

Weight of piston

3.000g Permissible range: = 60 g

Replace piston
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MAINTENANCE STANDARD

CONNECTING ROD

CONNECTING ROD

1 4
ﬁlﬁ ;
7 N N /
2 3 B 6150F416A
Unit: mm
Nol Item Criteria Remedy
Standard Tolerance Repair limit
Inside diameter of bushing Replace
at connecting rod small end 48 +0.041 48.08 bushing
1 +0.025 )
Clearance between bushing Standard Clearance limit Replace
at connecting rod small bushing or
end and piston pin 0.025 - 0.047 0.10 piston pin
Inside diameter of bushing Standard Tolerance Replace
2 | hole at connecting rod small connecting
end 53 *8‘030 rod
. ) . Standard Tolerance Repair limit
3 | Inside diameter of bearing Replace
at connecting rod big end +0.020 bearing
80 -0.010 80.12
Inside diameter of bearing 85 tgggi — Replace
hole at connecting rod big ' connecting
4 |end Measure after tightening connecting rod cap with specified torque rod
Thickness of connecting 25 +0.005 Replace
rod bearing : -0.005 bearing
d
Bep Standard |Repair limit
Bend and twist of Twist - {OF ”fi;} Replace
5 connecting rod 240 { Bend | 0-0.20 0.25 fgg"w'"g
a1 Twist | 0-0.30 0.35
Tightening torque of Order Target Nm (kgm) Range Nm (kgm)
connecting rod cap
6 | mounting boit 1st step 98 (10) 93102 (9.5~ 10.5) | Retighten
{Coat the bolt threads and
nut seats with engine oil) 2nd step Retighten with 90° 90° - 120°
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MAINTENANCE STANDARD VIBRATION DAMPER

VIBRATION DAMPER

615002

€150F451
Unit: mm
No. Itemn Criteria Remedy
1 | Visual check Not appear any cracks on the rubber part. Replace
2 Face runout of vibration Repair limit: 0.80 Replace
damper {For D6OP-17) P e P
Radial runout of vibration T
3 dampe (For D60P-17) Repair limit: 0.80 Replace
Bolt Target Nm (kgm} Range Nm (kgm}
Tightening torque of vibration .
4 damper mounting bolt Retighten
- M12 111 (11.3) 98 - 122 {10 - 12.5)
14-23

@®



MAINTENANCE STANDARD

FLYWHEEL AND FLYWHEEL HOUSING

FLYWHEEL AND FLYWHEEL HOUSING

oY

=

3 6150Fa17
Unit: mm
No. ltem Criteria. Remedy
Fase runout of flywheel o
1 housing Repair limit: 0.35 Repair by
2 Eggg:‘ éunout of flywheel Repair limit: 0.30 reassembling
Target Nm | Range Nm
Bolt Order (kgm) ko)
83 - 196
3 | Tightening torque of flywheel M16 1ststep | M20145) | 85-20) | perighten
housing mounting bolt 2nd step 279 (28.5) ‘325:3%(-)58)
M10 - 80 | 79
Face runout of flywheel ir limit: 0.
4 | Face runou yw Repair limit: 0.20 Repair by
5 | Radial runout of flywheel Repair limit: 0.15 reassembling
Tightening order
Target Nm | Range Nm
: Order 9 9
k
Tightening torque of flywheel @ ®\ tkgm) tkom)
mounting bolt : ) 127 - 166 :
6 {Coat the bolt threads (? . ""]’ @ Iststep 147008) {1317} Retighten
with engine oil) \ ; .
269 - 308
2nd ste 289 (29.5
@@ P " 275 -315)

1424

615002



615002

MAINTENANCE STANDARD

WATER PUMP AND THERMOSTAT

WATER PUMP AND THERMOSTAT

v

N } J J
k 3 3 SEE00075
Unit: mm
No, item Criteria Remedy
Suqdatd Tolerance ) Standard lntarfer?nce

1 !nterference be'wﬁen 8129 shaﬂ HO‘e interference fimit .ﬂep{ace

impeller and shaft impeller

15.9 +0.018 -0.020 0.025 - _
i +0.008 -0.050 0.068

Interference between drive +0.015 -0.023 0.025 ~ -
2 | gear and shaft 200 | L0002 | +0.053 0.068 Replace gear

Clearance between impeller . _
3 and body Standard: 0.30 - 1.10 {include end play)

A Replace

4 | Abrasion of seal ring in water| Repair limit

seal A 15

. Min. 10 (Check after immaersion in 8 hot water bath

Lift of thermostat valve of 90°C for 4 or 5 minutes.)
S Valve must be close fully when immaersed in a hot water bath (71°C} Replace

Opening and closing of d

valve in thermostat

for 4 or § minutes after being immarsed in a hot water bath (80°C)

to fully open the valve.
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MAINTENANCE STANDARD

OIL COOLER

OIL COOLER

o ——— Y \_F \1;—/ l; )\nI LQI It
i
| s amsomtsnst——— — —
SEEQ0074
Unit: mm
No. tem Criteria Remedy
Lift of thermostat valve Min. 8 (Check after immaersion in a hot oil bath of 100°C
for 4 or 5 minutas.)
1 Replace

Opening and closing of valve
in thermostat

Vaive must be closa fully when immarsed in a hot oil bath (85°C)
for 4 or 5 minutes after baing immaersed in a hot oil bath {100°C)
to fully open the valva.
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MAINTENANCE STANDARD

Oll. PUMP
OiL PUMP
4 1
B
3\
2
1
1
9 8 1
61%50F4 .8
Unit: mm
No| item Criteria Remedy
Engine Standard 5 Toleran:ed Standard {Clearance
size wear 0%Y  clearance | limit
thickness depth
1 | Axial clearance of pump gear 125-2 0 +0.065 | 0.03- '
6D128 23 -0.021 +0.040 0.08 0.10
S6D125-2 A7 0 +0.065 0.03 - 0.10 Replace
SA6D125-2 -0.025 | +0.040 0.09 ‘ gear
Standard Tolerance Standard | Clearance
2 | Radial clearance of pump size Gear O.D. | Gearl.D. | clearance limit
e
gear 51.4 -0.15 +0.06 0.03 - 0.13
' -0.21 0 0.10 :
Tolerance Standard |[Clearance or
Star)dard clearance or|interference
3 g\!ederanca Zeg”.“" g”f'?p size Shaft Hole interference limit Replace
rive gear a rive sha
gearand criv 18 +«0.106 | +0065 | 0.023- _
+0.088 +0.047 0.059
+ | Clearance between drive 18 +0.106 +0.173 0.040 - Replace
shaft and cover bushing +0.088 +0146 0.085 bushing
Interference between pump +0106 +0.063 0.025 - _
> | gear and drive shaft 18 +0.088 +0.028 0.078 Replace
6 Clearance between drive 18 -0.006 +0.061 0.040 - Replace
shaft and body bushing -0.024 +0.034 0.085 bushing
Clearance between driven 1 +0.090 +0.129 0.012 - _
7 | shaft and body 8 +0.070 +0.102 0.059 Replace
8 Clearance between driven 18 +0.090 +0.147 0.032 - Replace
shaft and gear bushing +0.070 +0.122 0.077 bushing
Interference between driven +0.090 +0.040 0.030 - _ Repl
9 | shaft and cover 18 +0070 | +0.020 0.068 epiace
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MAINTENANCE STANDARD MAIN RELIEF VALVE

MAIN RELIEF VALVE

4 1
3 6
2
12
L~
5/ 10
' "
7 —
g 8 1
6150F418
Unit: mm
No. Item Criteria Remedy
Standard Tolerance Standard | Clearance
10 | Clearance between valve and size Shaft Hole clearance limit
body
16 -0.040 +0.043 0.040 -
-0.060 0 0.103
Standard size Repair limit Replace
instalied Instalied instalied
11 | Relief vatve spring Free length length load Free length load
105 N 96 N
491 34.8 (10.8 kg) (9.8 kg)
12 | Relief valve set pressure 0.7 *g"MPa (7 ‘; kg/cm’)

14-28
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MAINTENANCE STANDARD REGULATOR VALVE AND SAFETY VALVE

REGULATOR VALVE AND SAFETY VALVE

S(A}6D125-2

[ oo—

e Foa) i
uz-:;-\.: - e i g
;- @ [T
o : . S O
o : :
2 1
SEEOO073
Unit: mm
No. item Criteria Remedy
Standard Tolerance Standard Clearance Replace
1 Clearance between regulator size Valve Body clearance timit valve or
valve and body body
22 +0.1% +0.28 0.07 -
+0.12 +0.22 0.16
Standard size Repair limit
Regulator valve spring Installed Installed installed
Free length length load Free length load Repace
2 R t Outer 65.0 B4EN p
ermote spring : (8.63 kg)
mounting 42.3
inner 56.3 416N
type spring ) 14.25 kg)
Repair or
Regulator valve set pressure 0.36 = 0.015 MPa replace
3 | Megulator valve set pressu (3.75 = 0.15 kg/cm? spring
4 | Safety vaive set pressure 0.2 £ 0.02 MPa {2.0 = 0.2 kg/cm? Replace
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MAINTENANCE STANDARD AIR COMPRESSOR

AIR COMPRESSOR

OOO

)

O 0]
Unit: mm
No. item Criteria Remedy
Standard clearance Repair limit
1 |Piston ring 1st, 2nd ring 0.1-0.3 2.0
gap A
Qil ring 0.2-0.6 1.5
Clearance Standard size Standard clearance Repair limit
2 |between 1st, 2nd ring 3 0.015 - 0.050 0.15
piston ring and .
ring groove Oil ring 4 0.035-0.110 0.20 Repair or
replace
3 |Clearance between piston 85 0.090 - 0.150 0.25
and cylinder
4 | Clearance between piston 16 0.006 - 0.026 0.1
pin and piston
Clearance between piston
5 |pin and connecting rod 16 0.006 - 0.026 0.1
small end
Clearance between crank
6 pin metal and crankpin 35 0.034 -0.075 0.15
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REPAIR AND REPLACEMENT

OF PARTS

615002

Replacing valve seat inserts .......cccceeee.... 15- 2
Replacing nozzle holder sleeve .............. 15- 6
Replacing valve guide ........ccccccoviiineennnnee 15- 8
Replacing cross head guide..................... 15- 8
Grinding the valve .....cccooviiiiiiiieecieee 15- 9
Grinding of fitting face of

cylinder head ..o, 15- 9
Replacing cam bushing ........cccccveiieeenn. 15-10
Replacing cam gear ......cccoccoeeeiiiiieeennne 15-12
Replacing flywheel ring gear .................. 15-12
Pressure test ....ccoveeeeereiieeee e 15-13
Replacing engine rear seal.......cccccceen... 15-14
Replacing connecting rod

small end bushing .......ccccoeieninnee 15-18-1
Replacing main bearing cap ......cccccceeenen. 15-18-2
Grinding crankshaft........cccooeiiiiiieniieenne 15-19
Replacing wear sleeve
(When equipped with sleeve) ................. 15-28
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REPAIR AND REPLACEMENT OF PARTS

REPLACING VALVE SEAT INSERTS

REPLACING VALVE SEAT INSERTS

Special tools

Part No.

Part Name

Q'ty

A | 795-100-4800

Puller (Valve seat)

B 795-101-5001

Push tool (for
intake valve and
exhaust valve)

795-100-3003

Seat cutter (kit)

795-100-3100

Body assembly

795-100-3200

Micrometer

795-100-3300

Gauge

795-100-3400

Tool head

795-100-3601

Head support

C|2| 795-100-3710

Cutter

795-100-3720

Cutter (for 30°)

4 | 795-100-3730

Cutter (for 45°)

795-100-4110

Pilot (9.00 mm)

795-100-4120

Pilot (9.01 mm)

795-100-4130

Pilot (9.02 mm)

795-100-4140

Pilot (9.03 mm)

— | e | ot | e | et | et | et | e | et | e | S |

1. Pulling out the valve seat insert

615002

A Before using the grinder, run it for a minute
to test it.
e After replacing the grindstone, run the
grinder for three minutes to test it.

A Confirm that the grindstone is not damaged,
then install it to the shaft of the grinder with-
out applying excessive force.

Confirm that there is no play between the
grindstone and shaft.

AWhen using the grinder, wear safety gog-
gles.

e When using a valve seat puller to remove the
valve seat
1) Install grindstone & to grinder (.
2) Align the groove of sleeve (3 with holder @),
then insert.
* Adjust the position of the grinder with
set screw (3.

6162F504
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REPAIR AND REPLACEMENT OF PARTS

REPLACING VALVE SEAT INSERTS

4)

5)

7)

8)

Adjust the position of the grinder so that the
center of grindstone 3 will be at the center
of seat insert {1), then tighten the set screw
to secure the grinder.

Rotate the grindstone and move slowly until
it contacts insert {1).

Press the grindstone against the inside of

the insert, move it in a circular pattern, and

make a groove about 1 mm deep.

Push in the three claws {a) on puller head &

of tool A by hand to insert it inside insert

{1).

Tighten screw & to press the three claws

against the groove on the inside surface of

the insert.

* When the claws contact the groove com-
pletely, stop tightening.

Place bridge ® over the puller head, then

place plates (@ and () on the bridge.

Tighten nut @2 to pull out the insert.

When welding a bar to the insert to remove the
seat insert

1

2)

Weld bar (1) of radius approx. g 10, that is

0.1 - 0.5 mm shorter than the inside diam-

eter to the inside diameter of insert {2).

* Be careful not to let the welding metal
stick to the head itself.

When the temperature of the weld goes

down to around room temperature, insert

an old valve {3) in the reverse direction, and

tap the head of the valve with a small ham-

mer to knock out the insert.

* If the valve is hit too hard, the weld may
break.

6162F 505
>_J
10 A
_®
AL
{ )

a ! 61682F 508
S127F205
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REPAIR AND REPLACEMENT OF PARTS

REPLACING VALVE SEAT INSERTS

g

Press fitting the valve seat insert
e When not grinding and correcting the press fit-
ting surface for the valve seat insert
1) Using tool B, press fit standard valve seat
insert (2).
* Do not use a hammer to press fit.
* Press-fitting force for valve seat {intake,
exhaust sides): Approx. 1 ton

2) Check the depth of the insert from the bottom
surface of the cylinder head.
* Depth of the insert h1 (intake and exhaust
sides)
: 3.78 - 4.08 mm (intake)
: 3.10 - 3.40 mm (exhaust)

3. Machining valve seat insert mounting hole to
oversize
1) Using tools C1 and Cz, grind the hole to a
one size larger oversize.
* Machine within a range of 1.0 mm over-
size.
If it is more than 1.0 mm, replace the
cylinder head.
e Dimensions of insert and mounting hole

Insert Unit: mm
Valve 0.D. (d) Height (h)
Intake 47.50 3008 75 o
S.T.D. ki -
Exhaust 465 Loor 75 o1
intake 47.75 Soom 75 3
0.25 0.S. el Re
Exhaust 46.75 o070 75 o1
Intake 48.0 500 7623
0.50 O.S. o +
Exhaust 47.0 ooso 7.62 01
Intake 48.25 3050 7758
0.75 O.S. o =
Exhaust 47.25 Lom 7.75 01
Intake 485 0o 7.88.%5
1.00 O.S. e =
Exhaust 47.5 oo 7.88 o,
15-4

Press

6150F431

Bottom surface of cylinder head

7

N

h

e Insert

N
6§150F432
6150F433
Insert
d
6162F502-1
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REPAIR AND REPLACEMENT OF PARTS REPLACING VALVE SEAT INSERTS

Mounting hole for valve seat insert Unit: mm D,
Vaive D1 D2 H ~
Intake [47.5 255%/50.30 = 0.2[11.38 2 0.1 7//% %7////,
S-TD. e haust|46.5 335]49.30 = 02107 = 01 % % ‘
intake |47.75:05:/50.55 + 0.2/11.38 £ 0.1 // //, 3
0.25 0.5/ haust|46.75:35% 49.55 = 0.2{10.7 2 0.1 D \
050 0. [take 1480 %3%/50.80 + 0.2[11.5 =+ 0.1 = Bortom surface of
=Y F™1Exhaust|47.0 %030]49.80 = 0.2{10.82 + 0.1 cylinder head
Intake |48.25:65%/51.05 + 0.2/11.63 £ 0.1 S150F434
075 0.8/ ¢  haust| 47.25382[50.05 = 0.2|10.95 = 0.1
Intake {48.5 1080]51.30 = 0.2/11.76 £ 0.1 Unit: mm
100 O S haust|47.5 8]50.30 = 02]11.08 = 0. I haust vave
% Inside surface roughness: 12,55 max. $45351 01 1S #4301 £ 0.1 '5
* Mounting hole bottom roughness: 12.5S max. O x iy > 138 4
* Concentricity of valve guide hole and insert:

Y -

%ma
0.07 mm (T.L.R} max. (Width of
finishing

7
% /%//4 surface)

6150F435

4. Finishing insert seat surface
1) Using tools €1, C3, and C4, finish the in-
sert seat surface to the dimensions ,
shown in the diagram. o 20 haces!
* When inserting the pilot into the valve
guide, select a pilot that will enter ~
and leave no clearance.

2) Fit the seat surface using the compound.

5. Final check

o Coat the seat surface thinly with mini-
mum (red lead), and insert a new valve
into the valve guida. Put it lightly in con-
tact with the valve insert surface, and — -
rotate 10°, then check the contact sur- ~ Sinking °'m ainc » Unit: mm
face with the valve insert. Confirm that higiaaite maater vahe
the contact is uniform with no breaks. 1.88 £ 0.7 Bottom surface  1.20 £ 0.1 Bottom surface

e Another way is to mark the new valve of cylinder head of cylinder head
with pencil marks as shown in the dia-
gram, insert into the valve guide, bring
into light contact with the valve insert

HEED0QI0

surface, and rotate 10°. Check that the a! // A0
pencil marks are erased uniformly qx\“:,é Zz o\f;
around the whole circumference. L e ‘
: . o ke si ; Exhsust sid
* If a vacuum tester is available, carry out 4’“. tntake side q‘#@ wae

S§150F437

an airtightness test to check.
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REPAIR AND REPLACEMENT OF PARTS

REPLACING NOZZLE HOLDER SLEEVE

REPLACING NOZZLE HOLDER SLEEVE

Special tools

Part No. Part Name

R
<

795-600-1191 | Push bar

795-600-1180 | Push bar

795-600-1540 | Sieeve driver

795-600-1410 | Rolling tool

795-901-1210 | Sleeve holder

795-600-1420 | Sleeve expander

795-901-1230 | Guide bushing

ITiIOimnimjiojiOiw|>

b o f ad fowed ] oed [ ok | oed | o

795-600-1430 | Sieeve cutter

1. Removing the sleeve

1)
2)

3)

Insert push bar A inside the sleeve.

Using sleeve extraction tap @), cut tap to
about 25 mm depth from top face of sieeve.
Add oil while cutting.

* Sleeve extraction tap: M2.5, P = 1.5
Insert push bar B from the bottom of the
head and tap with the hammer to remove
the sleeve.

)

)

o>

6162F508

615002

* Remove the sleeve material cleanly from
portion P of the cylinder head.

L

—

—

P 6150F438

2. Press-fitting the slesve
Insert sleeve (1) into the cylinder head, then
using sleeve driver C, tap lightly until the
sleeve is completely in close contact with
" the seat surface.
* Before installing the sleeve, clean the } c 1
sleeve and seat.
* Apply adhesive to the seat around the

sleave.
T \= Adhesive: LT-2 3 ; C

6162F510
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REPAIR AND REPLACEMENT OF PARTS REPLACING NOZZLE HOLDER SLEEVE

3. Rollfitting the taper section of sleeve
Using rolling tool D, roll-fit the taper section of

the sleeve.
* Set the roll-fitting amount with stopper 5 of
the expander.
* Install the expander to a radial drilling ma-
chine or upright drilling machine to roll-fit
with its own weight.
* Rotating speed: 200 to 300 rpm.
4. Roll-fitting press-fitting portion at top of sleeve
1} Using sleeve holder E, tighten the sleeve
from the bottom surface of the cylinder.
& 7w Sleeve holder: 20 Nm (2 kgm) 61626513
2) Using sleeve expander F, carry out rolling to
caulk the press-fitting portion.
* Rotating speed: 450 rpm
* Inside diameter: 23.9 + 0.1 mm
* Amount of insertion of roller (h):
31 mm
* Adjust the inside diameter with stopper
4, and fix the position.
3) After rolling, turn in the reverse direction
and remove the sleeve expander.
4) Remove the sleeve holder.
5} Roll the sieeve taper portion again.
6150F439
5. Spot-facing the inside seat of the sieeve
1) Using guide bushing G as the guide, spot- H
face the seat with sleeve cutter H.
* When grinding the seat surface, insert G
the nozzle holder, check that the protru-
sion is within the standard vatue, and
cut a little more each time.
* Rotating speed: 500 to 600 rpm ) (
* Protrusion of nozzle (8.T.D.)
3.35 - 425 mm
2} Remove all the metal chips and dust from Jf 6162F514
the machined surface.
6. Checking the leakage from the seat
Carry out a water pressure or air pressure test
to check that there is no leakage from the sleeve
seat surface or upper press-fitting portion.
* When checking for leakage from the seat
surface, install a used nozzle holder.
15-7
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REPLACING VALVE GUIDE
REPAIR AND REPLACEMENT OF PARTS REPLACING CROSS HEAD GUIDE

REPLACING VALVE GUIDE

Special tools
Part No. Part Name Q'ty
A | 795-100-1531 | Valve guide remover 1
795-100-1661 | {far i OV
Valve guide driver
C | 795-100-1670 (for exhaust) 1
6150F440
1. Removing the valve guide
Remove the valve guide with valve guide re-
mover A.
2. Press-fitting the valve guide
1) Press-fit the valve guide until the tip of valve
guide driver B or C contacts the cylinder
head.
2} Confirm that the protrusion of the valve
guide is within specification.
* Protrusion of valve guide:
20.0 + 0.2 mm I
REPLACING CROSS
HEAD GUIDE
Special tools
Part No. Part Name Qty
A | 795-130-3300 |Cross head guide puller| 1
B | 790-471-1120 |Cross head guide driver| 1
1. Removing the cross head guide
e Using cross head guide puller A, pull out the
cross head guide. 615F018
1} As shown in the figure, hold the cross head
guide with collet ® of the puller.
2) Tighten the collet with bolt () to lock sleeve
@.
3} Rotate nut 3 and pull out the cross head
guide.
4) Remove burns, fins, etc. from the mounting
place of the cross head guide and clean it.
2. Press-fitting the cross head guide
e Using cross head guide driver B, press fit the
cross head guide. ) Cvlinder h:ad
* Protrusion of cross head guide: | yinaer e
455 + 0.25 mm 6150F 1 135

15-8
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REPAIR AND REPLACEMENT OF PARTS

GRINDING THE VALVE

GRINDING THE VALVE

Special tool

Part No. Part Name Q'ty

Al -

{Purchase) | Valve refacer 1

1. Grinding the seat surface

Grind the seat surface with valve refacer 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.

* Allowable thickness of valve head (h)
Intake valve: 1.7 mm
Exhaust valve: 1.2 mm

* Sinking distance of valve

SA6D125-2: 1.88 + 0.1 mm (Intake)

: 1.20 = 0.1 mm (Exhaust)

GRINDING THE FITTING FACE
OF CYLINDER HEAD

1. Grinding

1)

2)

3)

Remove the valve seat insert. See the section
of replacement of valve seat insert.
Remove the distortion and corrosion of the
cylinder head by grinding within the aliowable
limit of height H, then stamp the letter “R”
on the left side of the cylinder head.
* Cylinder head height H
Basic height: 105 = 0.05 mm
* Limit after grinding: 104.65 mm
* Permissible limit for one grinding repair
work: 0.10 - 0.15 mm
* Roughness of surface: 6 S max.
* Flatness: 0.05 mm max.
* Height difference among cylinder heads:
0.15 max.
Fit an oversize insert one rank larger. See
the section of replacing valve seat insert.

Check after grinding

Confirm that the sinking distance of the valve is
within the standard range. Grind for adjustment,
if necessary.

HOFO0306
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REPAIR AND REPLACEMENT OF PARTS REPLACING CAM BUSHING

REPLACING CAM BUSHING

Special tools

Part No. Part Name Q'ty
A 1 795-225-1200 | Push tool
795-225-1310 | Push bar
795-225-1210 | Push tool
795-225-1220 | Collar
795-225-1230 | Guide
795-103-0400 | Grip

>
Nid ([ WIN -
ot f ot | jas e

* Before replacing the cam bushing, remove the
plug from the rear of the cylinder block.

A3 A A,
1. Pulling out No. 1, 7 bushings 2
e Assemble push tool Az, collar As, and push bar ]
Ar of push tool A, then tap the push bar and 1

remove bushing (2) from cylinder block {1).

6162F518
2. Pulling out No. 2, 6 bushings
o Assemble push bar A, push tool Az, collar As,
and guide A« of push tool A, then tap the push
bar and remove bushing (3) from cylinder block Al A
{1). 3 ; 1
1 T"'] K
6162F519
3. Pulling out No. 3, 4, 5 bushings
e Assemble push bar As, push tool Az, collar As,
and guide As of push tool A, then tap the push
bar and remove bushing (4) from cylinder block Ay A, . A

(1).

6162F520

15-10
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REPAIR AND REPLACEMENT OF PARTS

REPLACING CAM BUSHING

o

w

» ¥

After pulling out the bushing, remove all burrs
and clean all dirt and dust from the bushing
mounting hole.

Press fitting No. 3, 4, 5 bushings

Assemble bushing {4} to tool A, then press fit
the bushing until the oil hole in cylinder block
(1} is aligned with the oil hole in the bushing.

Press fitting No. 2, 6 bushings

Assemble bushing {3) to tool A, then press fit
the bushing until the oil hole in cylinder block
(1) is aligned with the oil hole in the bushing.

Press fitting No. 1, 7 bushings

Assemble bushing (2) to tool A, then press fit
the bushing until the oil hole in cylinder block
(1) is aligned with the oil hole in the bushing.

Using inside gauge (), measure the inside di-

ameter of the bushing.

Check the clearance between the bushing and

the shaft, and if the clearance is not within the

standard range, or if the shaft does not pass
through smoothly, correct the inside diameter
of the bushing with a reamer.

e After correcting the inside diameter of the
bushing with a reamer, clean all chips from
the oil hole and oil groove.

Inside diameter of cam bushing: 60+3°mm

Clearance at camshaft journal:

0.080 - 0.180 mm

6202F017

8182F522

8202F018

S, NN

gyt A

6202F018
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REPAIR AND REPLACEMENT OF PARTS

REPLACING CAM GEAR
REPLACING FLYWHEEL RING GEAR

REPLACING CAM GEAR

* Heating temperature for cam gear:
220 to 240 °C
Heating time: More than 30 minutes

REPLACING FLYWHEEL RING GEAR

ATake care not to let the flywheel fall.

1. Removing the ring gear

e Make a groove on the tooth bottom surface of
the ring gear with a grinder, then crack the gear
with a chisel.

& Take care in handling the grinder and chisel.

2. Press-fitting the ring gear

1) Check the fitting surface of the ring gear. If
any flaw is found, repair it with an oiistone.

2) Heat the ring gear at the specified tempera-
ture for the specified time for shrinkage fit-
ting.

* Heating temperature for ring gear:

max. 200°C

Heating time: More than 30 minutes

3) With the chamferred side of ring gear fac-
ing the flywheel, fit it until its side contacts
the flywheel.

15-12
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REPAIR AND REPLACEMENT OF PARTS

PRESSURE TEST

PRESSURE TEST

If the area round the head has been corrected,
test as follows.

Special tools

Part No. Part Name Q'ty
790-553-1500 | Coolant tester kit 1
79A-471-1050 | Pump ass'y 1

1.

Water pressure test

1)
2)

3)

Tighten the nozzie hoider assembly to the
specified torque.

Assemble tool A and tool B, and connect a
hose to flange (1).

Apply water pressure (0.35 - 0.4 MPa (3.5 ~
4.0 kg/cm?) for approx. 10 minutes, and check
for any leakage from around the head.

It is preferabie to warm the whoie cylinder
head and carry out the test with hot water
(82 - 93 °C).

Air pressure test

1)

2)
3)

Tighten the nozzle holder assembly to the
specified torque.

Connect the pump hose to flange {1).

Place the head in a water bath, apply air
pressure (0.3 - 0.35 MPa (3.0 - 3.5 kg/cm?))
for approx. 30 seconds, and check for any
air leakage in the water.

if the above teat shows that there are cracks
around the nozzle holder and plugs, replace
the cylinder head.

15-13



REPAIR AND REPLACEMENT OF PARTS

REPLACING ENGINE REAR SEAL

REPLACING ENGINE REAR SEAL

Special tools

Single lip seal
{for dry type)

Double lip seal
{for wet type)

Type
. Flywheel end | Flywheel end
Part No. Part Name Q'ty isydry specifi- isyvgvet specifi-
795.931-11 I oull bi cation cation
A|795-93 00| Seal puller assembiy 1 Standard
B [795-931-1210|Sleeve jig {for assembly)| 1 {when
— shipped from
C |795-931-1220 |Sleeve jig (for assembly)| 1 factory)
With sleeve > y
{for repair
when shaft

wear is large)

* The types of engine rear seal (Teflon seal) are
shown on the right.

e For details of disassembly and assembly of the
flywheel and flywheel housing (1), see DISAS-
SEMBLY AND ASSEMBLY.

1. Removing seal
1) Hook tip @ of tool A under the metal ring of
seal (2), then remove it with the impact force
of slide hammer ®.
* Before removing seal (2), knock seal (2)
in to free it from flywheel housing (1)
and make it easy to remove.
* Be careful not to scratch or damage

HEEQ0032

crankshaft (3).
* Do not use a drill. If a drill is used, metal

particles will get inside the engine.

2. Removing sleeve {when equipped with sleeve)

1} For details of the method of removing the

sleeve, see REPLACING WEAR SLEEVE, RE-
MOVING SLEEVE.

3. Checking wear of shaft
1) If the wear is only seen as luster (when
touched with the flat of the finger, the wear

N

7

cannot be detected; wear depth: approx. 10 J
pm or less) and there are no scratches or

s

HEE00033

other damage, the part can be used again.
2} In any case other than the above, install a
seal with sleeve.

15-14
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REPAIR AND REPLACEMENT OF PARTS

REPLACING ENGINE REAR SEAL

4. Install seal with sleeve (when equipped with
sleeve)
e The shape of the spare seal when shipping
is as shown in the right.
* Handie seal {(4) and sieeve (5) as an as-
sembly. Do not separate them.

1) Coat inside surface ¢ of sleeve (5) with

gasket sealant, then set on too! C.

* Before assembling seal {4), remove all
scratches, burrs, flashes, and rust from
the end face corner and sliding face @
of lip of crankshaft shaft (3) and fly-
wheel housing (1).

* Do not coat the area between sleeve (5)
and seal lip @ with oil.

s\ Gasket sealant : LG-7

2) Put sleeve {5) in contact with the end face
of crankshaft (3), tighten uniformly with
bolts {6) and assembie sleeve {5) and seal

{4) as one unit.

* Tightening boit (6): 01050-31645 (x 3)

3) Press fit sleeve (5) and seal (4) until tool C
contacts end face (@ of crankshaft (3).
* Remove tool C when it contacts end face
® of crankshaft (3).

Shape of the spare seal when shipping

Single lip seal Double lip seal
{with sleeve) {with sleeve)

4 4
\

Dust lip
Engine side lip Crank side lip
2

Main lip

i
¥

5
HEE00034
4
__—C
5
C

1
:
e 7,
a ]

3/ “’\/\H

l/; HEED003S

HEE00036
1
4 C
S\Aﬁ/
i ‘A
,
3 — g
A HEEQDO37
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REPAIR AND REPLACEMENT OF PARTS

REPLACING ENGINE REAR SEAL

4) Replace with tool B, tighten again uniformly
with bolts (7), and start to press fit sleeve (5)
and seal {4).

* Tightening bolt (7) : 01050-31625 {(x 3)

8) Press fit until tool B contacts end face @) of
crankshaft (3).
* Wipe off all the gasket sealant that is
squeezed out to the outside circumfer-
ence.

5. Installing standard seal
e The shape of the spare seal when shipping
is as shown in the right.

* Do not separate seal (8} and plastic inner
tube/assembly guide ) until seal (8) is
assembled. {The guide also acts to pro-
tect the seal lip.)

1) Put large inside diameter @ of plastic inner
tube ® in contact with end face ® of crank-
shaft (3).

* Be careful not to mistake the direction.

* Before assembling seal (8), remove all
scratches, burrs, flashes, and rust from
the end face corner and sliding face @
of lip of clutch shaft (3) and flywheel
housing (1).

15-16

HEEQ0038

HEE00039

Shape of the spare seal when shipping

Double lip seal
{with sleeve)

Single lip seal
{with sleeve)

Dust tip

Main lip Crank side lip

Engine side lip

Small inside

diameter side
HEED0D40

HEEOD041
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REPAIR AND REPLACEMENT OF PARTS

REPLACING ENGINE REAR SEAL

2)

3)

4)

5)

* Wipe off all the oil from the sliding sur-
face.

Push in the metal ring of seal (8} uniformly
with both hands until it feels that it has
passed inside diameter large end @ of plas-
tic tube @.

Remove plastic tube @), taking care not to
damage the lip.

Put tool B in contact as shown in the dia-

gram on the right, then tighten uniformly

with the bolts.

* Tightening bolt {6) : 01050-31645 {x 3)
Tightening bolt {7) : 01050-31625 (x 3)

* Be careful not to damage the tip of lip

@

Press fit until tool B contacts end face @ of

crankshaft (3).

* Wipe off all the gasket sealant that is
squeezed out to the outside circumfer-
ence.

8
Lip
.
@ f
3
HEED0042
1 1
-—
8
J
‘/ B
(i N
s
vy
1
s
/]
s
3 ] Vi  HEE00043
HEE00044
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REPAIR AND REPLACEMENT OF PARTS REPLACING ENGINE REAR SEAL

TOOL B (795-931-1210)

Unit: mm
21 54.99£0. 12 54, 9940. 12
: 5
s || | =
115 ol o
- w
c’ .
o] Sl ALl g = P
| = B RIS o
by <
- E: f_:g
i ol ¢
N b ] oo
vavaRl s @
N ;
co.5 |
e
'P/
P HWE00437
TOOL C (795-931-1220) .
Unit: mm
20
13
g
1. § 54.99+£0.12 54.99%0. 12
o5y o~
] b
\ T sl
XTI Sl
-l o
= )
e’\ [Fe)
; )
2518 1Ll g® : =
s Noe Rl I o~
s L3
:: w
- Py ©
KET | v i §
\ P CET I
! =
D
)
€0. 8 6~ 18dwiil
S Bk e,
P HWE00438
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REPAIR AND REPLACEMENT OF PARTS CAM BUSHING

REPLACING CONNECTING ROD SMALL END BUSHING

Special tools

Part No. Part Name Q'ty
A 795-903-1201 | Push tool assembly 1
1 | 795-903-1211 | Push tool 1
B | 2 | 795-903-1220 | Push tool 1
3 | 795-903-1230 | Block 1
4 | 795-903-1240 | Nut 1
1. Removal of connecting rod bushing
1) Set connecting rod (2) on tool B3. ‘
2) Using tools B1 and B3, remove connecting rod ﬂ

bushing (1) with a press.
* After removing the bushing, remove any

I
burrs or dirt, and clean the mounting hole of
the bushing.
%
I

HJEO0419

2. Press fitting connecting rod bushing
1) Set connecting rod (2) on tool B3. ‘ BI
2) Assemble connecting rod busing (1) to tool Q‘/
B1, then set tool B2 and secure with tool B4
so that it does not move.
* Align the connecting rod bushing oil hole [
and the connecting rod oil hole. N
3) Push tool B1 with a press and press fit con- 7r
necting rod bushing (1).
+ The bushing is supplied as a semi-finished N~
product, so the inside diameter is too small and
the piston pin will not go in. L7007 HIE00420
»  After press fitting the bushing, machine the inside
diameter of the bushing with a reamer or honing
machine in accordance with the MAINTENANCE
STANDARD.
* After machining, remove all the metal
particles from the oil hole and oil groove.
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REPAIR AND REPLACEMENT OF PARTS REPLACING MAIN BEARING CAP

REPLACING MAIN BEARING
CAP

*  When replacing the main bearing cap, machine
the semi-finish product to the following dimen-
sions, then install.

Correction parts
Part No. Part Name

Main bearing caps other than
No. 7

6150-29-1250 | No. 7 main bearing cap

6150-29-1210

1. Machining inside diameter of main bearing cap

1) Remove the cylinder liner.

2) Install the replacement main bearing cap to
the cylinder block, and tighten to the speci-
fied torque.

0 N\ Main bearing cap mounting bolt:
Coat seat face of threaded portion
with engine oil

&1 Main bearing cap mounting bolt:

Unit: Nm {kgm}

615002

Order Target Range
88 — 108
1st step 98 {10} 9 - 11
191 - 201
2nd step 196 {20} {19.5 — 20.5}
3rd step | Tighten a further 90° 90° 3"

* Align the cylinder block and main bear-
ing cap notch.

3) Set a cylinder block mounting jig on the ta-
ble of a horizontal boring machine, fit the
cylinder liner mounting hole of the cylinder
block to the standard line on the jig, and
install the cylinder block.

4) Of the main bearing caps to be used again,

HWE00396

take the one with the longest pitch and put
a dial gauge in contact with the inside diam-
eter at two places to align the center of the
boring machine arbor.

15-18-2
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REPAIR AND REPLACEMENT OF PARTS

REPLACING MAIN BEARING CAP

5)

Check the machined inside diameter of bear-
ing cap (1) and grind a little at a time.
* Grind until the bit touches the inside
surface of cylinder block (2).
* Inside diameter of main bearing cap
@ Machining dimension
Tolerance: 116 *3°"® mm
@ Inside diameter of cap when main
bearing cap is tightened to specified
torque after machining

Tolerance: 116355 mm

(Up-down range of 10° at mating
surface of main bearing cap)
* Finishing roughness: Within 10 S
* Do not grind the inside face of the cylin-
der block.

2. Machining width of main bearing cap
(Only when machining No. 7 main bearing cap)

Insert cast iron bushing (1), then pass arbor
@ through.
Install facing bit (3 to the arbor.
Grind A portion of cap (1) until the bit
touches the cylinder block (2) face.
Grind B portion of the opposite side in the
same way.
Roughness of thrust bearing mounting sur-
face: Within 12.5 S
Do not grind the cylinder block.
Width of main bearing cap

Tolerance: 38_30s mm

HEE00181

Rear back of
cylinder block

A /B
38-0 02smm =
=
©
w [Zo I
o LTD~e~
N ~

DJEOT135
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REPAIR AND REPLACEMENT OF PARTS

GRINDING CRANKSHAFT

GRINDING CRANKSHAFT

*

When grinding the crankshaft to correct wear,
light seizure or damage, grind to an undersize.

If there is curvature of the crankshaft, it is pref-

erable to replace the crankshaft and not to grind

it to an undersize. {There are problems with bal-
ancing.)

* Do not try to correct a bent crankshaft with
a press. When the engine is run, the crank-
shaft will gradually return to its bent shape.

* The journal portion has been given induc-
tion hardening, so do not try to repair it by
bead welding to plating.

Unevenly worn crankshaft will bend or be un-
balanced even if repaired, so always replace
unevenly worn crankshaft.

Measure the part for grinding to decide the
undersize dimension.

Judge from the measured dimension, and if the
undersize dimension will exceed the repair limit,
replace the crankshaft.

When repairing the plating of the damaged sur-
face, repair only the following places.

1} Rear seal journal portion

2) Crankshaft gear mount

When correcting damage to the crankshaft, pay
particular attention when finishing the R portion
of the fillet and shoulder r (see the diagram on
the right) and the R at the inlet port of the oil
hole.

HWEQ0439

15-19
®



REPAIR AND REPLACEMENT OF PARTS

GRINDING CRANKSHAFT

* Necessary equipment and jigs for grinding

1)
2)
3)

5)
6)
7)

Magnetic flaw detector

Shore hardness gauge

Etching kit {quantity for one check of traces
of seizure)

i} 4% nitric acid solution: 250 g

ii) 2% hydrochloric + acetone solution:

250 g
iii) Acetone: 250 g
iv) Cotton wool: 1 packet

v) Stainless steel pincette: 1
Crankshaft milling machine
i) Milling machine
i) V gauge, set of attachments for other
grinding
iii) Dresser {for oil stone)
iv) Qil stone {reference)
*+  19A54M, 19A46M or 19A54L
+ - Material: WAor A
+ Grain size: Medium, No. 46, or No.
54
+ Grade: Medium, M, L, N, or O
Crankshaft polisher
Roughness gauge
Fillet R measurement ball gauge

1. Inspecting before grinding

1)

2)

15-20

Visual inspection

If any heat cracks can be seen, the hardened
layer is damaged, so replace the crankshaft.
If there is discoloration up to the unmachined
shoulder near the journal face or thrust face,
it shows that the crankshaft has been heated
to an excessive temperature, so replace the
crankshaft.

If the wear or damage to the journal means
that it cannot be corrected to an undersize,
replace the crankshaft. (Skill is needed.)
Replace the crankshaft if there is damage to
any part which will affect the strength of the
R portion.

if only one of the crankshaft pin journals is
waorn, it will affect the balancing, so replace
the crankshaft.

Inspecting hardness of journal surface
Measure the hardness of the journal surface
with a Shore hardness gauge. If it is not
within the standard value, it shows that there
has been excessive heat damage, so replace
the crankshaft.

615002
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REPAIR AND REPLACEMENT OF PARTS

GRINDING CRANKSHAFT

2. Inspection during grinding and after grinding

1)

Inspecting R portion of fillet

Check that the R portion of the filiet is con-

nected smoothly to the shoulder of the jour-

nal. (See diagram.)

Check that there are no scratches or seizure

which will cause concentration of stress

around the R portion of the filiet.

Check that the R dimension of the fillet is

within the specified dimension.

R dimension: Between minimum radius
ball gauge and maximum
tadius ball gauge.

To check the R dimension and the start of
the fillet, use a pencil light and ball gauge
for measuring the fillet, and check as fol-
lows.

i} Move the minimum radius ball gauge
gradually away from the journal surface
towards the fillet and shine the light from
behind the ball to check the contact point.

+ If the fillet is correct, the ball will roll
and always be in contact with one point.

« If the ball is in contact with two points at
the same time, part of the diameter of
the fillet is smaller than the minimum
value, so correct it again.

ii) Move the maximum radius ball gauge
gradually away from the journal surface
towards the fillet and check the contact
point in the same way as for Check i).

« If the fillet is correct, the ball will always
be in contact with two points at R.

« If the ball is in contact with only one
point, the diameter of the fillet is larger
than the maximum value, so correct it
again,

Radius R can be adjusted by correcting the

grindstone,

Good

No good

No good

LLL

No good

No good
{R is too small}

615F031

Rl

- - Point of contact L/—-Thno is one point
of contact

8127F234

N

contact

615F023
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REPAIR AND REPLACEMENT OF PARTS

GRINDING CRANKSHAFT

2)

Checking for traces of seizure using etching
After grinding the crankshaft, carry out an
etching test to confirm that there are no
traces of grinding seizure.
If bearing failure has caused any damage,
seizure, or streaks in the journal portion,
carry out an etching inspection to check for
traces of seizure. This helps to judge if there
has been any drop in hardness, and to de-
cide the undersize dimension.
Etching inspection is used to find out if there
are any traces of seizure which cannot be
found by visual check or hardness check. It
is also used to find traces of grinding sei-
zure caused by heating of the surface during
grinding.

Grinding seizure and traces of seizure in the

journal or filiet portion destroy the structure

of the metal because heat is applied. This
normally occurs near to the surface, but it
may cause concentration of stress which in
turn will lead to breakage of the crankshaft.

Procedure for etching inspection

i) Wipe the inspection surface clean.

it} Wipe the inspection surface with a 4%
nitric acid solution. Roll a piece of cot-
ton wool into a diameter of 2 to 3 cm.
Soak it in the nitric acid solution, then
hold it with the pincette and wipe for 1
10 2 minutes.

iii) Wash off the nitric acid solution with
water, then dry the surface.

Soak some cotton wool in acetone, wipe
again, then dry the surface.

iv) Soak some cotton wool with dilute hy-
drochloric acid (2% hydrochioric acid
mixed in acetone) and apply for 30 sec.
to 1 min. to etch the inspection surface.

v) Wash off the dilute hydrochloric acid with
water, wipe with acetone, then dry with
compressed air.

vi} Check the inspection surface.

+ if there is no seizure, the whole etched
surface will be a uniform bright color.

» If there are any streaks or dark patches
on a bright grey surface, this shows the
existence of grinding seizure.

« If there are stripes brighter than the grey
surface, this shows the existence of ex-
cessive grinding seizure.

+ If there is any suspicious pattern, polish
the etched surface, and etch again.

» If there is any seizure, the same pattern
will appear when the etching is repeated.

15-22

vii} After the inspection, polish off the dis-
coloration caused by the etching, then
clean and dry the surface.

To neutralize the surface, wipe with a
weak solution of slaked lime or with any
similar weak alkali solution.

viii)After drying, coat with rust-prevention
oil.
Pay particular attention to the inspection
surface and oil holes.
If the crankshaft is installed immediately
in the engine, it can be coated with en-
gine oil.

If any seizure is found, grind off approx. 0.02

mm and correct to the next undersize.

615002
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REPAIR AND REPLACEMENT OF PARTS

GRINDING CRANKSHAFT

3) Magnetic flaw detection

+ The stress on the crankshaft is greatest
at this point, so there must not be even
the slightest crack.

« Carry out a magnetic flaw detection test
before using the corrected crankshaft.

ii) Measuring alignment of adjacent jour-
nals
Support the rear journal and the journal
next to the journal to be measured.
Measure the runout of the journal with a
dial gauge.

T8127F235

» Be pafticularly careful to check the jour-
nal fillet portion entering the danger zone
of each web of the crankshaft.

4} Measuring curvature (measuring align-
ment)
* Measure the curvature of the crankshaft
after grinding and check that it is within
the standard value,
» Check the curvature {(alignment) at the
following four places.
Before measuring the curvature of
the crankshaft, check that the
cylindricity and out-of-roundness are
within the repair limit.

i} Measuring alignment of total length
of crankshaft
Support the front and rear ends of
the crankshaft. Rotate the crankshaft
and measure the radial runout at the
center main journal with a dial
gauge.

Alignment of journal adjacent to A and B
{total reading of indicator)

Support §15F025

Actual

curvature= ¥ TIR Center of

Support

T.LR. of total
length
{total runout)

615F024

iii} Measuring alignment of front end of
crankshaft
Support the journals at the front and
rear ends of the crankshaft. Measure the
runout at a point within 6 mm from the
front end of the crankshaft.

iv) Measuring alignment of rear end of
crankshaft
Support the journals at the front and
rear ends of the crankshaft. Measure the
runout at a point within 6 mm from the
rear end of the crankshaft.
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REPAIR AND REPLACEMENT OF PARTS

GRINDING CRANKSHAFT

3. Grinding main journal

* Grind each main journal to the same
undersize dimension.

* Mark the undersize dimension on the
ground crankshaft as shown in the dia-
gram to prevent any mistake in the size
when assembling the bearing.

®
- )]
Front counter neicii/,,%%
Stams

M:iMain journal
P:Crankshaft oin journat HIED0443

* After grinding, check that the difference
between the dimension of the journals
is within the permitted range.

» Conditions for grinding (reference)
Grinding speed: 1800 - 2200 rpm
Feeding speed: 0.2 - 0.4 mm/min.

15-24

4. Grinding thrust surface

*

*

There is no particular need to grind the
front and rear thrust surface to the same
undersize dimension.

Mark the undersize dimension on the
ground crankshaft as shown in the dia-
gram to prevent any mistake in the size
when assembling the bearing.

Width between
thrust surfaces

Front thrust

= ’/,,z”surface(ﬂ
‘.,/’
| ©

u§
bt
s

®

Rear thrust surface (R) HJEQD444

After grinding, check that the difference
between the thrust widths of the jour-
nals is within the permitted range.

If the thrust surface width has been
ground, check that the end play of the
crankshaft is within the permitted range.
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REPAIR AND REPLACEMENT OF PARTS

GRINDING CRANKSHAFT

5. Grinding pin journal

* Grind each pin journal to the same
undersize dimension.

* Mark the crankshaft pin undersize dimen-
sion on the ground shaft in the same
way as with the undersize mark on the
main journal.

B
©
- @
/;o
Front counter weist:/,4§ﬂ

Stamo
M:Main journal
P:Crankshaft oin Jjournal HIEQD443

* After grinding, check that the difference
between the dimension of the journals
is within the permitted range.

« Conditions for grinding (reference)

Grinding speed: 1800 - 2200 rpm
Feeding speed: 0.2 - 0.4 mm/min.

6. Grinding main journal width and pin journal

-

width

When correcting the wear surface on both
sides of the main journal and pin journal, if
there are streaks, scratches, or dents, cor-
rect using the minimum amount of grind-
ing.

Leave a thickness of at least 0.25 mm on the
friction surface of the main journal.

Thickness of
/" friction surface
- el

-

Main journal /—- Pin journal

Friction surface —l

6127F236

If the width of the pin journal is too large,
the connecting rod will move up and down
or from side to side on the crankshaft when
the engine is running. This will cause un-
even wear. To avoid this, remove the mini-
mum possible amount when grinding, and
always keep strictly to the repair limit.

\ Clearance between

piston and rod
Side clearance between

rod and crank i ?

615F028

15-25
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REPAIR AND REPLACEMENT OF PARTS

GRINDING CRANKSHAFT

A\ d

Correcting grindstone
Apply dressing to the grindstone for each
journal.
The start and the R dimension of the journal
fillet have a big effect on the strength of the
crankshaft, so adjust with the following
grinding method.
1} Grindstone dresser
Angle of tip: 75° + 1°
Radius of tip: See Shop Manual for each
series
Use a conical type with inset indus-
trial diamonds.

LR

Radius of tip
6127F237

When using the dresser, adjust so
that the tip of the cone is at the
center of the shank.

2} Adjust the diamond of the grindstone
correcting device, and modified the edge
of the grindstone to match the arc of the
fillet.

Qutside circumference
of grindstone

Center of grindstone

V correction device
L

To make a complete fillet, adjust the
contact point of the tip of the diamond.

615F030

3) First, correct the surface of the grind-
stone and record the reading of the feed
dial gauge.

Next, put the radius of one of the edge
arcs in contact with the surface of the
grindstone.

+ The final feed of the corrected surface
should be finished within 0.013 mm.

15-26

4)

Hold a small coarse grindstone in your
hand and put it in contact with the front
face of the grindstone. Grind lightly so
that the arc at the edge contacts
smoathly with the front face of the grind-
stone.

When doing this, slightly change the
angle of the grindstone in your hand and
put it lightly in contact with the grind-
stone.

When testing the start or the R dimen-
sion of the filiet, first grind a piece of
wood as a test. Check with a ball gauge,
and correct to a perfect fillet shape.
Correct the edge on the other side of the
grindstone in the same way.

Make a test grinding of the crankshaft,
then finally check the shape of the fillet.
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REPAIR AND REPLACEMENT OF PARTS

GRINDING CRANKSHAFT

8. Prevention of grinding seizure

.

To prevent seizure when grinding, follow the

precautions below strictly.

1) Always put the grindstone at right an-
gles to the crankshaft {piunge grind
method) when grinding. If the grindstone
is put in contact with the crankshaft and
then moves to the side {(bump method),
there is a high risk of seizure.

2) Even when using the whole width of the
grindstone, avoid grinding the boss sur-
face as far as possible.

Finish the boss surface by polishing.

if the grindstone contacts the boss sur-
face, the feeding speed should be below
0.025 mmy/sec.

3) The cooling oil sent to the side face copy
grinding device and the main jet should
fully contact the grinding area. Start the
flow of oil before starting to grind.

4) When the crankshaft speed is approx. 50
rpm, make the standard grinding speed
at the circumference of the grindstone
2000 m/min.

L d

10.

Finishing surface

Finish the journal surface smoothly because
this affects the fatigue strength of the crank-
shaft and the wear of the bearing.
Standard surface roughness after grinding
Journal face, thrust surface, fillet portion:

Within 08 S
Pin and main boss portion:

Within 3.2 S
Tip nose portion, rear flange face:

Within 20 S

When using a beit-type lapping machine, pull
the emery cloth in the same direction as the
rotation of the crankshaft.

This is to avoid fine particles flying in the
direction of rotation. These fine particles may
cause scratches if they are caught in the
crankshaft.

Finish the area around the oil holes to the
same surface roughness as the journal por-
tion.

Allowance for polish finishing:

0.007 - 0.008 mm
Rust or corrosion causes wear of the bear-
ing, so remove all rust and corrosion com-
pletely, and coat with high-quality rust-pre-
vention oil.
Finishing conditions (reference)
Paper to use: AA #120
Shaft rotating speed: 100 rpm
Grinding speed: 36 m/min.

Action after grinding

Check again that each dimension is as speci-
fied.

Wash each part thoroughly {particularly the
oil holes) and coat the whole crankshaft with
rust-prevention oil.

Be extremely careful to avoid causing
scratches or damage when handling.

When storing for a long period, support at
three points or fit a lifting tool and stand
upright to prevent curvature.
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REPAIR AND REPLACEMENT OF PARTS

REPLACING WEAR SLEEVE

REPLACING WEAR SLEEVE (When equipped with sieeve)

* If the wear sleeve is worn or damaged, re-
place as follows.

1. Removing sleeve

1)

Make a groove in the sleeve with a
grinder.

Wear sieeve \

6127F240

2)

*

Put a chisel in contact with the groove in

the sleeve and hit with a hammer to re-

move.

The interference is tight, so remove as

follows.

@® Make a V cut in the sleeve with a
grinder.

Wear sl«ve),S
N b

6127F238

*
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@ Split the wear sleeve at the V cut
with a chisel, then remove the sleeve.

Be extremely careful not to let the chisel

fly.

When removing the wear sleeve, be care-

ful not to damage the shaft.

2. Press fitting sleeve

1)

2)

Check the interference between the
sleeve and shaft, and confirm that it is
within the standard value.

Using a sleeve driver, shrink fit the

sleeve.

* When using oil to heat the sleeve,
use oil with a high flash point and
be extremely careful not to cause any
fire.
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