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IMPORTANT SAFETY NOTICE

IMPORTANT SAFETY NOTICE

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

To prevent injury to workers, the symbols & and are used to mark safety
precautions in this manual. The cautions accompanying these symbols should always be fol-
lowed carefully. If any dangerous situation arises or may possibly arise, first consider safety,
and take the necessary actions to deal with the situation. :

00-4 HD320,325-3



FOREWORD

FOREWORD

This shop manual has been prepared as an aid in improving 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 judgements. Make sure you understand the contents of this manual and use it to full effect at every
availably opportunity. ‘

Organization 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 chapters for each main
group of éomponents; these chapters are further divided into the following
sections.

Structure and function

This section explains the structure and function of each component. It
serves not only to give an understanding of the structure, but also serves as
reference material for troubleshooting.

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 ““Diagnoses’” to ‘“‘Causes” are also in-
cluded in this section.

Disassembly and assembly

This section explains the order to be followed when removing, installing,
disassembling or assembling each component, as well as precautions to be
taken for these operations.

Maintenance standards

This section gives the judgement standards when inspecting disassembled '
parts.

HD320,325-3 00-5



FOREWORD

USING THE SHOP MANUAL

Volumes Shop manuals are issued for carrying out repairs.

They are divided as follows:

Chassis volume: - issued for every machine model
Engine volume: issued for each engine series

Electrical volume .
Fuel system volume : }each issued as one volume to cover all models
Attachments volume:

In addition, the following volumes are issued for high level rebuilding tech-
niques to cover all models.

Engine volume

Undercarriage volume

The following volumes are issued for inspection and tests after repairs:

Guidance for reusable parts volume

Bench test methods volume

These various volumes are designed to avoid duplicating the same information.
Therefore to deal with all repairs for any model, it is necessary to have the shop
manual for that model as well as the relevant engine volume, the fuel system
volume and the electrical volume.

This shop manual is chassis volume,

Distribution and Recipients of shop manuals are recorded at the Komatsu Head Office. Any
Updating additions, amendments or other changes will be sent to all recipients without
fail, so someone should be appointed to be in charge of manuals. In this way,
pages can be added or removed immediately and the manuals kept up to date
and easy to use.
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File under the manual title file printed on the bottom of the page.

Method of taking out the pages for filing is as follows: First order each
item number starting with the lowest, and next order according to the
consecutive page number for each item.

Example: 00 -6 21-3
ltem number ——T

Consecutive page number for each item

Additional pages: Additional pages are indicated by a dash (—) and number
after the page number. File as in the example.

Example: 21 —4

21 -4 -1 Pages added between 21 —4 and 21 —5
21 -4-2
21 -5

Besides this, when necessary, information will be written in the filing ring
hole’s margin. Look when filing.

When a manual is revised, a revision number is placed within a circle and
printed on the bottom inside corner of the pages to distinguish it from the
old manual. Therefore, higher circled numbers supersede lower ones,

A table listing revisions and revised pages to the present is printed on the
back of the title page, so when there is a revision, revise the title page also,
and use it to keep the file in order.
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Symbols So that the shop manual can be of sufﬁcient practical use, we have marked
important places for safety and quality with the following symbols.

SYMBOL ITEM REMARKS

Special safety precautions are necessary when
performing the work.

Safety

Extra special safety precautidns are necessary
when performing the work because it is under
internal pressure.

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

Weight of parts or systems.
Weight Caution necessary when selecting hoisting wire, or
when working posture is important, etc.

Tighten- Places that require special care with the tightening
ing torque| torque when assembling.

Places to be coated with adhesives, etc. when
assembling.

Oil, water| Places for filling with oil, etc. Oil capacity.

.ﬁﬁﬁﬂ*ﬂél@

o Drain Places for draining oil, etc. Quantity to be drained.
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FOREWORD

Network Diagrams The standard procedures for disassembly and assembly are described and shown
in photographs for each part of the machine.

The sequence or steps employed in disassembly and assembly are shown in net-
work diagrams as depicted below.

Ass’y E

F Ass’y

The sequence of the procedural steps is given in arabic numbers on the top
right of each block. For example, when it is necessary to remove part D from
the assembly, the steps for removal should be A—> B~ D. Or, to remove part
E the step is A~ E. is an assembly for which the disassembling
procedure is described separately. For assembly, the sequence is presented
under each section, in the same manner as for disassembly.

Troubleshooting Chart As shown below, the symptoms relating to a particular trouble are described in
the line designated ““Diagnoses”. The cause of the trouble is then correlated
under the ““Causes’’ column and is’'shown marked.

Problem No. 1 Reduced tractive power or slow travel speed. Causes

Diagnoses

O /| oilleaks in torque converter

Torque converter oil pressure gauge shows lower than normal pressure
{normal 3 ~ 4.8 kg/cm?)

Transmission oil pressure gauge shows lower than normal pressure,
(normal 20 ~ 23 kg/cm?)

O1 O Airsuction in the hydraulic pump

HD320,325-3 ' 00-9
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DEFINITION

Standard Size,
Tolerance

00-10

The dimensions of finished parts each differ a little. Therefore, when determin-
ing the finished dimensions of parts, a dimension that will be standard is deter-
mined provisionally,.and then the difference allowed from it is indicated. The
former is called the standard size, and the latter the tolerance.

The way to show this is by a plus or a minus sign with the tolerance in smaller
numerals to the right the standard size.

Example: 120”3:?% (The same meaning as 119.874 — 119.978)

Moreover, when expressing the dimensions of a hole and the shaft that goes
inside it, for the sake of convenience, the standard size for the hole and the shaft
usually taken as the same, and the tolerances changed to indicate the tightness
of the fit. For example, the fit of revolving shaft is indicated as follows, and
is shown in the drawing.

+0.046 —0.030
Hole 60 '3 Shaft 60 ~0:35
© ~NO
T N®M ©O
S ~8 @A
o oo <99
.. © o
] .o . PR
g 83y 88
© c c cC C
s &8s £¢@
c S§g g2
+ -9 Q0
. O © Al ]
8 xXg T
a m.E g Q
o =22 330-
yovsy R
Y/ {44 ]
— & T_‘_,_'_ 77777770
2 e —
Hole ° Shaft
é . N
N
—
— 1 1
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Standard Size

Repair Limit

Standard Clearance

Clearance Limit

Maintenance
Standard

HD320,325-3
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This is the standard value at the time of design, the finished dimension of new
parts.

This is the limit in dimension up to which the part can be used. (The size of
parts changes due to wear or distortion during use). When parts exceed the
repair limit, they must be repaired or replaced as specified.

This is the clearance between two new parts after assembly, shown as a range
between minimum clearance and maximum clearance. In general, parts are
adjusted to this clearance after repair.

This is the maximum clearance allowed between parts. (The clearance increases
due to wear, etc. during use.)

When the clearance exceeds the clearance limit, the parts must be repaired or
replaced as specified.

This is the number given to items in diagrams of individual components. The
same number is given in the left-hand column for ease of identification.

Unit: mm
No. Check item Criteria Remedy
Serial No. | Standard size l Repair limit
1 l I
I |
Unit: mm
No. Check item Criteria Remedy
Tolerance
Serial | Standard Standard Clegarqnce
No. size Shaft Hole clearance limit

10

00-11
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PRECAUTION FOR DISASSEMBLY AND ASSEMBLY

{1) Precautions for disassembly

Before attempting to disassemble, determine the
cause of the trouble by systematically checking and
analyzing the symptoms. Needless disassembly will
not only hinder trouble shooting, but will also result
in losses of unnecessary replacement parts and man-
hour costs.

During disassembly, carefully check every sliding
part for any signs of seizing, interference or contact,
since these may reveal hidden faults which could be
the cause of the actual trouble.

Unless major disassembly, based on definite reasons
is to be made, the related parts should be first briefly
inspected, and disassembly started after confidence
in the operation is established.

Thoroughly clean the part of the machine to be dis-
assembled, before attempting to disassemble.

Proceed with the disassembly by confirming the
fitting conditions of the relative parts; their positions
fore-and-aft, left-and-right and upper-and-lower, and
the proper sequence of their removal.

When draining lubricating oils, take note of their
viscosity, color and state of contamination. Ob-
servation of used oils often provides clues to the
wear condition of the lubricated parts (specially
in regards to gears and bearings.)

Put match marks across mating joints where required
before separating parts. The parts should be clearly

‘marked to prevent confusion at the time of assembly.

For disassembly of certain designated parts, only use
the special tools prescribed for this purpose.

When a part, after removal of fastening nuts and
bolts, is still found to be unremovable, never force
the parts; but carefully check for the cause of the
tightness.

When looseness exists between force-fitted or taper-
fitted, parts, check both of the mating surfaces for
damage or wear. Repair or replace the part(s) if
necessary.

When removing a control-link assembly, be careful
to maintain the original adjustment of the length of
the rods unless any re-adjustment is necessary.
Check the original length of each rod and record
it before removal of the link assembly if it is neces-
sary to remove the rod-end for disassembly.

00-12

Wash disassembled parts clean, neatly arrange the
parts for each assembly, and keep in storage, free
from dust and dirt.

Use of two vessels.filled with detergent oil, one for

~washing dirty parts and the other for rinsing them,

is recommended for cleaning more effectively.
Keep each set of shims stacked in its original arrange-
ment so that the same clearances as before disas-
sembly can be obtained when the machine is re-
assembled. ' :

HD320,325-3



(2) General precautions in assembly operations

« Thoroughly clean all parts before assembly. Wash

clean those parts relating to the power train (main
clutch, transmission, etc.). Also, check for scratches
and nicks on the surfaces of the parts and repair, if
any.

Wash new parts to remove rust preventives, if coat-
ed, before assembly. Use trichloroethylene or diesel
fuel. '
Employ a press or a driving tool when assembling
bearings, bushings and oil seals.

When installing a bearing, pay attention to keep the
marking on the bearing facing outward, unless it is
necessary to install otherwise because of the con-
struction. (This permits easy indentifying of the
bearing being installed.)

Be sure to positively lock bolts and nuts which are
usually invisible from the outside or used for some
important parts that require locking, by the use of
wires, cotter pins or lockwashers,

%

7

[T
\\l;&\\“
2

Wrong

Correct

HD320,325-3
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Be sure to tighten each bolt to the specified torque
with a suitable torque wrench. Apply an even
tightening force to the bolts by screwing them
alternately or in a criss-cross fashon.

Apply two or three drop of LT-2 (a liquid lacker for
threaded fasteners) to important bolts. While powder
of LT-2 adhered to the threads of a bolt removed
from a part when disassembling the party may be
used as a mark indicating the depth to which the bolt
is to be screwed in when reassembling the part.)
Prior to coating with LT-2, wash the bolt with
light oil or trichloroethylene and dary.

Tighten bolts in the prescribed sequence as shown
below by figures so that they can be tightened
envenly to the specified torque.

Be careful not to tighten bolts excessively.

- Be sure to align match marks if provided.

+ Keep the working area, tools, worker’s hands,
etc. clean during assembly operation.

» Coat the surfaces of parts to be press-fitted with
molybdenum disulfide grease.

00-13
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(3) Handling of oil seals

Be careful to install an oil seal with its lips in a proper
direction as shown below.

Pressurized oil side

Main lip Dust lip

Before installing an oil seal, coat it with grease to
prevent dry-friction which may occur during the
brake-in operation of the machine, according to the
following procedure.
a. In case of a double-lip type,
uniformly coat the surface of the groove around
the lips with grease.
b. In case of a single-lip type,
uniformly and evenly coat the surface surrounding
the lip on the opposite side of the sealing surface
of lip. '

Grease

Apply the lube oil or grease to the surface and
chamfered edge of the shaft on which the oil seal is to
be installed, so that the shaft may be smoothly
inserted into the oil seal without pinching the lip and
that a proper lubrication of the shaft during the
brake-in period of the machine is accomplished.

Be sure to apply grease only by the fingers. Restrict
the amount of grease to be applied in the range of 40
to 60 percent of the vacancy formed between the
lips.

00-14

.

When fitting an oil seal, use of a guide shown below is
recommended to prevent the lips of the oil seal from
being scratched or soiled with dust.

Make sure that there is no scratch and dust on the
contact surface (with the shaft) of an oil seal.

Do not use any hydraulic press to press-fit an oil seal.
Use only a hand press and a jig.

The jig should be a snap cylinder of 1 to 3 mm
smaller in the outside diameter than the oil seal, and
the press-fit surface of the oil seal should be free from
scratch and deformation.

1~3mm

When installed, the oil seal should not be inclined at
an angle. Press-fitted angle of an oil seal should not
exceed the permissible limit of 0.2 mm/100 mm dia.

HD320,325-3



(4) Handling of gaskets

Discard copper gaskets whenever they are disas-
sembled.

Immerse leather gaskets in oil before assembly.
Coat liquid gasket compound to the specially'de-

‘'signated gaskets and O-rings.

The brand name of a liquid gasket compound avail-
able on the market is THREE-BOND HP-102 No.4.
(Gaskets and O-rings to be applied with liquid gasket
will be specified in each step to be after-mentioned.)

Precautuions for coating with the liquid gasket:

Make sure that the surface to be coated with liquid
gasket is free from large scratches or any other
damages.

Wipe off dust, paint or oil, if any, from the surfaces
to be coated with liquid gasket.

Uniformly apply liquid gasket to the contact surface,
and wait for a few minutes to allow drying of the
gasket. When the liquid gasket becomes dry enough
for the finger touch, put the gasket or O-ring in place.

FOREWORD

(6) Handling of floating seals

* Replace a seal, if rust exists on the circumference of
its contact surface. Check a new seal to see if its
contact surface is free from scratch and dust. Smo-
oth the contact surfaces by lightly rubbing each
other before fitting a seal in place.

« Apply a thin coat of oil to the contact surfaces when
installing a seal.

* Insert the O-ring in the housing groove taking care
not to twist the O-ring. An O-ring installed with a
twisting condition will jump up out of the groove
when a seal ring is turned round under pressure.

+ If some difficulty exists when installing a seal ring in
the housing groove, use of a bamboo spatula is
recommended to help the installation. Any screw-
drivers should not be used for this purpose:

{7) Handling of seal rings

* Check seal rings for any sign of scratch, nick or burr

(5) Handling of O-rings

¢ O-rings are provided on their circumferences with

blue or green dots.

Be careful to select the most proper one for each

application.

Class Part number Material Application
one Flanges and cover
blue-dot 0700040 .... | Nitrile-rubber | for low-pressure

oil piping.

Pump body connec-
two tion, cylinders and
biue-dots 07000-1 .... | Nitrile-rubber | pistons for high

pressure piping
one Fluorine- Flanges for low
green-dot 07000-3 .... rubber pressure piping
two g Fluorine- Flanges for high-
green-dots 07000-2 .... rubber pressure piping
one - Flanges for low-
red-dot 070004 .... | Nitrile-rubber pressure piping
two . Flanges for high-
red-dots 07000-5 .... | Nitrile-rubber pressure piping

Silicone- Flanges for low-
orange 070006 .... rubber pressure piping

HD320,325-3

in their grooves.

Take special care in the handling of a Teflon seal ring,
since it is easily damaged and is liable: to deform
under excessive tension. (To remove the deformation
of a Teflon seal ring, immerse it in oil at 100 to
120°C and then allow it to cool slowly.)

Check for twisting of a Teflon seal ring which may
easily arise because of its endless construction when
the Teflon seal ring is fitted into a groove.

After installation of a seal ring, coat it uniformly
with grease or oil.
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(8) Handling of bearings

Since bearings are parts of higher precision structure

as compared with ordinary mechanical parts, the

following precautions should be strictly observed:

1. Keep the bearings and their surroundings clean
Every dust and dirt particle, even through they are
invisibly small can affect bearings. Always take
sufficient care to protect bearings against dust and
dirt.

2. Handle bearing with the utmost care.

Because of the high precision structure and the
increased hardness which is provided by heat-treat-
ment to improve wear resistance, bearings require
special care to handle them. Shocks due to care-
less handling of bearings will cause dents to form
on the inner and outer races or break the bearings.

3. Avoid excessive heating
The hardness of bearings will be lowered at tem-
peratures higher than 120°C, this may cause
considerably reduced life of the bearings.

4. Use the proper jigs for handling the bearings.
Under no circumstances should any other jig be
used as a substitute for the proper one.

5. Take necessary rust-preventive means.

Keep the work area where bearings are to be handled
clean.

Also, do not unpack a bearing package until just
before the installation of the bearing.

Be careful not to drive an outer race onto an inner
race by tapping the outer race, and vice versa. Such
unreasonable handling will cause dents to form on the
sliding surfaces between the races, and the bearing
will be damaged early in its life.

00-16

<« To press-fit a small béaring having a little inter-

ference, use of a jig shown below is recommended. In
this case, be careful to press only the inner race.
Should the outer race be forced, dents will be pro-
duced on the sliding surfaces between the races.

To install a non-separate type bearing in which both
the inner and outer races require interference, press-
fit both races at a time by means of a screw press or a
hydraulic press.

Do not drive the bearing in with a hammer, this is
liable to damage the bearing races.
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* Be careful not to force a bearing for removal. The
use of a proper removing jig shown below is recom-

mended.
2 )
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+
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* To wash bearings, neutral and anhydride solvents
such as light oil and kerosene may be used.
Two vessels filled with washing oil should be pro-
vided; one for washing dirty bearings and the other
for rinsing.
Rapidly shake a soiled bearing in the washing oil to
remove dirt. Rotating bearing races, instead of shak-
ing the bearing in the washing oil, should be avoided
because bearing races may be damaged by foreign
particles such between the races.
It is also necessary to keep washing oil clean by
filtering it from time to time.
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SPECIFICATIONS OF BOLT TIGHTENING TORQUE

Unit: kg.m
Width S43C, SMn34CH
across SMn40CH, SCM3H Ss41
K flat
v — N
B |23 .
S (g2 |z or superior one
£ p =¥ = @
=[5 B
“ ©
s of Range Target Range Target
o8 |2E
6 10 | 10 1.2~15 1.35 0.3 ~0.5 0.4
8 14 | 13 2.8~35 3.2 0.8~1.0 0.9
10 17 | 17 6 ~75 6.7 1.5~2.0 1.8
12 19 | 19 10 ~125 115 25~35 3.0
14 21 | 22 16 ~20.0 18 45 ~6.0 5.0

16 23 | 24 25 ~ 315 | 285 6.5~8.0 7.5

18 26 | 27 35 ~ 435 | 39 9.0~12.5 | 10.5
20 29 | 30 50 ~62.0 56 13.0~17.5 | 15.0
22 32 {32 |675~845]| 76 18.0~24.0 | 21.0

24 35 | 36 84 ~ 105 | 945 22.0~30.0 | 26.0

27 41 | 41 [ 120 ~ 1560 | 135 32.0~44.0 | 38.0
30 46 | 46 | 165 ~ 195 | 175 41.0~55.0 | 48.0
33 50 | 50 | 200 ~ 250 | 225 53.0~71.0 | 62.0
36 54 | 55 | 250 ~ 310 | 280 65.0~87.0 | 76.0
39 58 | 60 | 295 ~ 370 | 335 77.0~104 | 90.0

This table does not apply to the bolts with which nylon
packings or other non-ferrous metal washers are to be
used, or which require to tighten to otherwise specified
torque. '

Conventional screw threads 1SO screw threads
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