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A.Body and engine identification marks

K008-3, U10-3 EU-Version

Your KUBOTA dealer is always ready to help so that

your excavator offers the best performance. After : - e
having carefully read this manual, you will realize that - ' ' '
much of the routine maintenance can be done by o
yourself. Your KUBOTA dealer is responsible for ser- R
vicing and the derivery of sopare parts. When order- ri

ring spare parts from your KUBOTA dealer, always R A
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K008-3 KTC, KCL, KTA-Version

The model name, machine number and engine num-
ber of this product are described in their respective
positions, as shown below. Note that their positions
may be different depending on the specifications.
Chech the specification of the product.

Excavator Excavator
Excavator

Engine

Date of Purchase

Name of Dealer
(To be filled in by purchaser)

i- 1""‘ 4
= 'i},-
L-451348
1) Serial No.

120 Enging serial Nao,
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B.Safty precautions for servicing, disassembly and reassembly

A\ Safty precautions for servicing

Most accidents during servicing arise from carelessness. Please remember that safty involves both the wel-

fare of the employees and improved work efficiency.

A\ Safty precautions for Disassembly and reassembly

Machines must be diassembled and assembled efficiently and safely.
It is very important to thoroughly understand the construction and function of the machine, to make all appro-
priate preparations, and start operations according to the specified working procedures.

a. Safty measures before starting work
(1)Work clothes

1. Wear specified work cap and clothed.
(Under no circumstances may workers wear
undershirts only.)

Cuffs must be kept buttoned, and any tears
must be mended.)

2. Wear safety shoes.

3. Do not wear cotton gloves when working on
the internal section of engine, reduction
gears or hydrauricunits for repair or others,
or when using a hammer. Wear leather
gloves, however, when hoisting wires.

(2)Inspecting equipment and tools

1. Prepare equipment (cranes, fork lifts, tool,
etc.) required for servicing and inspect for
any problems before starting work.

2. Hammer heads (metal parts) must be firmly
secured to their handles.

3. Check hosting tools (wire ropes, hoisting
chains, etc.) before use.

(3)Keep workshop in order

1. Secure appropriate space needed for disas-
sembly to the job.

2. Secure a clean, safe place for arranging dis-
assembled parts.

3. Store volatile substances (gasoline, light oil,
thinner, oily articles, etc.) in appropriate con-
tainers at selected locations to prevent fire
hazards.

b. Safty measures during work

(1)Protectors
1. Wear goggles when using chisels for chip-
ping.

2. Use appropriate protectors during welding.
3. Wear a helmet when working with a crane or
at elevated locations.

-S-4

(2) Team work

1. When working with two or more people,
divide the work and maintain close commu-
nication.

2. Clane work must be carried out using prede-
termined signals.

(3)Disassembly and assembly

1. Do not wear gloves when using hammers.

2. Use rods of the specified soft material for
removing pins. Do not use a hammer as a
pad.

3. Do not place fingers in holes when center-
ing.

4. Heavy parts must be adequately supported
before removingbolts.

(4)Cranes

1. In principle, use a crane for objects heavier
than 44Ib (20kg).

2. Crane operation and hoisting must be per-
formed only by qualified personal.

3. Pay careful attention to the center of gravity
when hoisting, and do not stand under the
lifted objects.

(5)Others

1. To work under a jacked-up carrier, be sure to
place wood pieces under it.
2. When charging batteris, make sure there
are no open flames in the immediate vicinity.
3. All electric tools must be grounded.
4. Before welding the machine, remove the
battery.
* When removing the battery, be sure to dis-
connect negative (-) cord first.
* When mounting the battery, be sure tp
connect the positive (+) cord first.

Courtesy of Machine.Market
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c. Preparation for disassembly
(1)Cleaning

Remove mud and dirt from the body before disassembly.

(2)Acceptance inspection

The machine must be checked before it is disassembled to record existing conditions, such as those
listed below.

Model, serial number, and hourmeter reading

* Reason for repair and repair history

* Element stains

» Fuel and oil condition

» Parts damage *(Take photographs if nessesary.)

(3)Equipment and tools

prepare equipment, tools, cranes and parts storage racks as required.

d. Precautions for disassembly and reassembly
(1)Disassembly

1.

Follow the specified disassembly procedures.

2. Make alignment marks to insure correct reassembly.

3. Arrange disassembled parts in an orderly way, and attach identification tags or put marks if needed.
(2)Reassembly

1. Clean all parts before assembly. Repair any scratches or dents. Take special precautions against dirt

and dust.

2. Parts with rust-preventive coatings must be assembles only after removing the corting.

3. Separated parts must be correctly reassembled using alignment marks.

4. As arule, use a press to reassembled bearings, bushing and oil seals. Use pads when using a ham-

mer.

[-S-5
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C.IMPORTANT SAFTY PROCESS AND CRITICAL FUNCTIONAL PROCESS

The following instructions are related to essential adhesives, important safety process [s] and critical func-

tional process [A] .Pay special attention in servicing these process. (Pay also close attention in reconnecting
the electrical cables.)

a. Essential Adhesives

Type of screw adhesive

* Unless otherwise specified, use Three-Bond 1324 adhesive (medium-duty type).
Keep the screw threads free of oil and water.

Type of instantaneous adhesive

* Use Three-Bond 1733 or Three-Bond 1741E adhesive.
Keep the bond areas free of oil and water.

b. Important Safety Process |S

1. Reconnecting the fuel hose (clearance, hose routes, clamps, etc.)
2. Electrical cabling (engine, instrument panal, controls, etc.) (wiring routes, clamps and couplers)

c. Important Critical Functional Process |A

Setting up the travel wheel motor (tightening torque)

Reassembling the rotary joints (joint direction and shaft set-up)

Installing the swivel base bearing and the swivel motor (tightening torque)
Fitting the pump couplings (tightening torque)

Installing the counter weight.

D.IMPORTANT INSPECTION ITEMS AFTER REASSEMBLING

a Operate the Machine and check for Unusual Noise and Vibrations.

b Make Sure the Safety decals and Wireharness Clamps are in their Specified Posi-
tions.

¢ With the Machine Front in a Specified Posture, Check the Amount of Hydrauric Oill

Checking the oil level (For further datails, refer to the Operator’s Manual of each model.)

1) Park the machine on a level ground.

2) Make sure the hydrauric oil temperature is in the range of 10-30°C (50-86°F) and see if the oil level is
within the specified zone of the oil level gauge.

3) Keep the machine front as shown as following posture.

aRrON -~

Posture: Extend the rods of the arm and bucket cylinders nealy half. Place
the bucket on the ground, the offset swing at the center, and the
dozer also on the ground.

[-S-6
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E.SERVICING FUNDAMENTALS

Locking adhesive

[-S-7

a.ltems for Servicing

1) Tighten bolts, nuts, adapters,and similar parts
to their specified torques which are given in
the list of tightening torques and adhesive as
well as in this manual. Be sure to observe the
specified torques for important tightened parts
and components.

2) Wipe out water, oil and grease off the screws
on which loctite adhesive is to be applied. Be
sure to apply the adhesive to specified loca-
tions.

Types of screw adhesive

Equivalent to LOCTITE 271 (Heavy-duty)

Equivalent to THREE-BOND 1305P (Heavy-duty)
Equivalent to THREE-BOND TB1401B (Light-duty)
Unless specified otherwise, use THREE-BOND 1324
(Medium-duty).

Type of instantaneous adhesive

Use THREE-BOND 1733 or 1741E

The word “LOCTITE" in this manual denotes the
red-color type.

3) Precautions in disassembling the hydraulic
equipment

* Use a vacuum pump, pulgs, oil pans, waste
cloth and the like to prevent oil from running
out or splashing.

* Wipe out leaking oil completely first and then
add oil as required.

* Protect the openings with plugs, covers or
the like to keep off foreign matters. Most of
hydraulic system troubles are caused by the
entry of foreign matters.

» Before reassembling, clean up the parts and
components and apply hydraulic oil on them.

» The system consists of precision parts. Be
careful not to scratch them and apply exces-
sive force on them.

Courtesy of Machine.Market
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4) Precautions in tightening hoses and pipes.

[-S-8

* Flexible hoses have a slight natural bend of their
own. Utilize the natural bend. Be also careful not
to twist them.

* Be careful not to confuse the routes of the
hoses.

* Do not hold the hoses in tight contact with their
adjacent parts and surfaces.

 Tightening steps
(@ First tighten the nut to its specified torque.
@ Then loosen the nut by about 45° to fit the
seat of the joint to the connection.

The quantities of oil, fuel, water and others,
except for the oil to be filled in the track rollers and
idlers, are listed just as reference. Fill up the fluid
up to the specified center level of a level gauge if it
is provided.

Security support the machine with a jack and a
supporting jig when it is jacked up for servicing.
Be sure to use a crane in disassembling and reas-
sembling heavy parts and components (frame,
front attachment, crawler, etc.).

Courtesy of Machine.Market
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b.O-ring, Qil seal, Circlip and Roll Pin

(1) General precautions

* Make sure the O-ring and the oil seal are
free of anything unusual (uneven surface,
scratches, chipping, etc.).

» Check the O-ring groove for burrs. Correct, if
any, using an oil stone or the like.

* When putting a part past a sharp edge into
position, protect such edge with a cover or
get the part chamfered.

(2) O-ring

@O-r_ing * Clean up the O-ring groove and deburr its
@Spline edge as required.
@Guide « Before installing the ring, be sure to apply

lubricant (grease) over it. (Do not do this to
the floating seal.)

+ Fit the O-ring into its groove without twist.
With your fingertip, push the ring gently and
evenly into the final position. Otherwise the
ring would easily get twisted in contact with
the inner edge of the groove.

(3) Floating seal

* Be sure to wipe oil off the O-ring and the O-
ring contact surface. (Note, however, that oil
must be applied thinly over those of the
wheel motor.)

* In fitting the O-ring into the floating seal, be
careful not to twist the O-ring.

» Before installing the floating seal together
with the O-ring, apply sealing oil thinly over
the sliding surface. Be careful to keep the

_ sliding surface and O-ring in alignment with
(DO-ring groove the housing.
@0-ring + Finally turn hte floating seal 2 or 3 times by

PSSR

hand in order to form an oil film over the slid-

ing surface as well as to get the sealing sur-
face well it.

®Sliding surface
®@0-ring

[-S-9
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(4) Oil seal

* Do not confuse the orientation of the oil seal
lips. Direct the main lip toward the oil cham-
ber; in other word, toward what is to be

sealed.
@ Packing (»  Dustproof lip
(®  Metal ring (@ Atmosphere (outside)
(© Spring (m  Grease
@ Main lip
(@  Oil chamber (inside)

« If in dry state, the oil seal may wear out
when running in the machine. To prevent
this, be sure to apply lubricant (grease) over
the lip sliding surface. If provided also with a
dustproof lip, fill the space between this lip
and the main lip with grease.

* As a rule, use a press to press-fit the oil
seal. If not available, allpy a suitable tool and
tap it evenly without allowing any tilt. Press-
fit the oil seal deep down to the bottom of the
oil seal fitting boss.

(5) Mounting the circlip
* Place the circlip with its sharp edge facing
A @ outward (in the locking direction).
- \ « Fit the circlip securely in the groove. For the
] _] hole circlip in particular, install and turn it
\ V, slightly to make sure it fits well.
(DEdge:Outside
®@Force direction
©) (6) Tapping the roll pin (spring pin)
@ * Place the roll pin (spring pin) with its opening

perpendicular to the load.

* Place the roll pin (spring pin) with its opening
in the turning direction.

» Evenly tap the roll pin (spring pin) into posi-
tion.

(DRevolving
@Spring pin

[-S-10

Courtesy of Machine.Market


https://machine.market

C.

Piping

(1)General precautions

Tightening the pipe socket to the specified torque. If too tight, the socket itself or a hydraulic component
may get damaged. It too loose, an oil leak may result.

In connecting a new hose or pipe, tighten its nut first to the specified torque and then turn it back (about
45°). Then tighten it again to the specified torque. (Do not this to the sealing tape-applied hose or pipe.)
When disconnecting a vertical hose or pipe, separate its bottom connection first.

In desconnecting and reconnecting the hose and pipe, be sure to use two wrenches. With one wrench,
restrain the mating part to allow no twist.

Check the mating connector’s sleeve and the hose’s taper for dust deposits and scratches.

When the pipe socket has been tightened up, wipe the joint clean. Apply the maximum operating pres-
sure 2 or 3 times to make sure there is no oil leak.

(2)Hydraulic hose

Check the hydraulic hose for too tight a connect or twist.

* Excessivly tight contact

Let’s suppose that a hose is in contact with another hose or other part. If the hose is pulled away by a force
of 2 kg but still in contact, it means the contact is too tight.

(3)Precautions in tightening the bolts and nuts

Use bolts of specified length.

Do not over tighten the bolts: Its threads may get deformed or the fixed part may get damaged. Do not
undertighten the bolt either: It may get loose.

In other words, tighten the bolt to the specified torqoe.

Tighten the bolts and nuts diagonally for even tightness.

Top and bottom altarnately Diagonally Disgonally staring from center

503 @@m@@@@
| o o |
.0 © 0OOOOB0O

DJoint body (®Sleeve

@R (Tapered thread) ®Steel pipe

®G (Straight thread) @ Union nut

@®Nut Tapered thread
[-S-11
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(4)Hose screw

Metric Size Hose

Tightening torque Torque
N'm Thread size N'm
Thread size kgf'm Wrench size (piping screw) kgf-m
(piping screw) ft-Iof (reference) ft-Ibf
Union nut section Taper thread 20~30
section M12 X 1.5 20~3.1
14.75~22.13
7.8~11.8 N'm 14.71 ~19.61 N'm 17 20~ 30
” . - . mm ~
1/8 0.8 ~ 1.2 kgf'm 1.5 ~ 20 kgf'm 0.67 in M14 X 1.5 20~31
5.8 ~ 8.7 ft-Ibf 10.85 ~ 14.47 ft-Ibf 14.75 ~ 22.13
. 245~294 36.3 ~44.1 19 mm 30 ~ 50
18.1~21.7 26.8~32.5 2213 ~ 36.9
49.0 ~53.9 49.0 ~ 68.6
, 22 mm 30 ~ 50
3/8 50~55 50~7.0 0.87 in M18 X 1.5 31~51
36.2 ~39.8 36.2 ~50.6 22 13 ~ 36.9
58.8 ~63.7 83.4~88.3
» 27 mm 40 ~ 60
1/2 6.0~6.5 8.5~9.0 1.061in M22 X 1.5 4.1~6.1
43.4~47.0 61.5~65.1 20.5 ~ 44.25
117.7 ~127.5 127.5 ~ 1471 36 mm
3/4” 12.0~13.0 13.0~15.0 142in
86.8 ~94.0 94.0 ~108.5 ’
137.3 ~ 147.1 147.1 ~ 166.7 41 mm
1” 14.0 ~15.0 15.0~17.0 161in
101.3 ~108.5 108.5 ~ 123.0 ’
(5)Joint bodies
Tightening torque
N‘m
Thread size kgf-m Spanner size Remarks
(piping screw) ft-Ibf (reference) Steel pipe (OD)
R (tapered thread) G (straight thread)
19.6 ~29.4 N'm 17 8
» . ) mm mm
1/8 2.0 ~ 3.0 kgf'm 0.67 in 031in
14.5 ~ 21.7 ft-Ibf
W/O-ring
36.3~441 Joint Torque
1147 37~45 58.8 ~ 78.5 3)97'5“:2 3)24'7“:2
26.8~32.5 6~8 ’ ’
43.4 ~57.9 When in
W/O-ring steel pipe is
39.2~49.0 Joint Torque in use.
3/8” 40~5.0 78.5 ~ 98.1 (2)39'1“:2 3)5531?;
28.9~36.2 8~10 ’ ’
57.9~723
W/O-ring
49.0 ~ 68.6 Joint Torque
172" 50~7.0 17.7~137.3 ?60?:2 866’;:2
36.2~50.6 12~14 ’ ’
86.8~101.3
I-S-12
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(6) Tightening torque table for hose clamp (Screw type)

Tightening torque
No Dia. (mm) Code No N-m
’ ' ' kgf-m
ft-Ibf
1 212 ~ 16 09318-89016
2 @19 ~ 25 09318-89024 2.5~34
25 ~ 35
3 @31 ~ 40 09318-89039 184 ~2 51
4 236 ~ 46 09318-89045
5 @15~ 25 RC101-64580 49~59
50 ~ 60
6 226 ~ 38 68311-72820 361 ~4.35
34~44
7 @13~ 20 RB101-63630 35~ 45
2.58 ~ 3.31
8 @40 ~ 55 RC411-63180
9 @77 ~ 95 69284-63170 45-8 ~ 2-09
10 @50 ~ 60 RC401-63190 3.61 ~4.35
11 @32 ~ 44 RD411-63820
(7)Nuts for piping
Steel pipe size Tightening torque .
N-m Spanner size
(O.D. x I.D. % Remarks
Thickness) kgf'm (reference)
fit-Ibf
8 %6 x1mm 22'3:431962 17 mm
0.31 x 0.24 x 0.04 in 017239 0.67 in
10 x 7 x 1.5 mm 32'(2):145'1 19 mm
0.39 x 0.28 x 0.06 in 8.9 ~ 325 0.75in
12 x 9x 1.5 mm 52'2:235'7 21 mm
0.47 x 0.35 x 0.06 in 2T 0.83in
39.7~47.0 When sleeve nut is
~ in use.
16 x 12 x 2 mm 898'03__ 1953'01 29 mm
0.63 x 0.47 x 0.08 in 681~ 753 1.14in
18 x 14 x 2 mm 1%'8:1270'3 32 mm
0.71 x 0.55 x 0.08 in 94.0 ~ 101.3 1.26in
27.2x 21.6 x 2.8 mm 235.4 ~ 254.97 41 mm
1.07 x 0.85 x 0.11 in 24.0~16.0 1.61in
: : : 173.6 ~ 188.1 :
1-S-13
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(8) Tightening torque of bolts and nuts

Refer to the tightness torque table below.

245.9 ~ 389.3 ft-Ibf

271.2 ~ 318.2 ft-Ibf

Bolts, Nuts 4T® - ° or @
Nomial Dia. -
SS41 S40C, S45C SCr4
7.8~9.3N'm 9.8~11.3 N'm 12.3 ~14.2N'm
M6 0.80 ~ 0.95 kgf-m 1.00 ~ 1.15 kgf'm 1.25 ~ 1.45 kgf'm
5.8 ~ 6.9 ft-Ibf 7.2 ~ 8.3 ft-Ibf 9.0 ~ 10.5 ft-Ibf
17.7 ~20.6 N'-m 23.5~27.5N'm 294 ~34.3N'm
M8 1.80 ~ 2.10 kgf'm 2.40 ~ 2.80 kgf'm 3.00 ~ 3.50 kgf-m
13.0 ~ 15.2 ft-Ibf 17.4 ~ 20.3 ft-1bf 21.7 ~ 25.3 ft-Ibf
39.2~45.1 N'm 48.0 ~55.9 N'-m 60.8 ~70.6 N'm
M10 4.00 ~ 4.60 kgf'm 4.90 ~ 5.70 kgf-m 6.20 ~ 7.20 kgf-m
28.9 ~ 33.3 ft-Ibf 35.4 ~ 41.2 ft-Ibf 44.8 ~ 52.1 ft-Ibf
62.8~72.6 N'm 77.5~90.2 N'm 103.0 ~ 117.7 N'm
M12 6.40 ~ 7.40 kgf-m 7.90 ~ 9.20 kgf-‘m 10.50 ~ 12.00 kgf-m
46.3 ~ 53.5 ft-Ibf 57.1 ~ 66.5 ft-Ibf 75.9~ 86.8 ft-Ibf
107.9 ~ 125.5 N'm 123.6 ~ 147.1 N'-m 166.7 ~ 196.1 N'm
M14 11.00 ~ 12.80 kgf-m 12.60 ~ 15.0 kgf-m 17.00 ~ 20.00 kgf-m
79.6 ~ 92.6 ft-Ibf 91.1 ~ 108.5 ft-Ibf 123.0 ~ 144.7 ft-Ibf
166.7 ~ 191.2 N'm 196.1 ~ 225.6 N'-m 259.9 ~304.0 N'm
M16 17.00 ~ 19.50 kgf-m 20.00 ~ 23.00 kgf'm 26.50 ~ 31.00 kgf-m
123.0 ~ 141.0 ft-Ibf 144.7 ~ 166.4 ft-Ibf 191.7 ~ 224 .2 ft-Ibf
2452 ~284.4 N'm 274.6 ~ 318.7 N'm 343.2~ 402.1 N'm
M18 25.00 ~ 29.0 kgf-m 28.00 ~ 32.50 kgf'm 35.00 ~ 41.00 kgf'm
180.8 ~ 209.7 ft-Ibf 202.5 ~ 235.1 ft-Ibf 253.2 ~ 296.5 ft-Ibf
333.4~392.2 N'm 367.7 ~431.5N'm 519.8 ~568.8 N'm
M20 34.00 ~ 40.00 kgf'm 37.50 ~ 44.0 kgf-m 53.00 ~ 58.00 kgf'm

383.3 ~ 419.5 ft-Ibf

(9) Types and materials of bolts and nuts

[ex. bolts]
Types Material Tensile strength Hardness Bolt head marking
Over 392 MPa HoB
4T SS41 4000 kgf/cm2 62 T 98 @ No mark or marked 4
56892 Ibf/in?
s40C Over 686 MPa HoG
2 R ’
7T S45C 7000 kgf/cm2 20 ~ 28 0
99561 Ibf/in .
Over 882 MPa HoG
oT SCr4 9000 kgf/cm? R
" 28 ~ 34
128007 Ibf/in
I-S-14
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(10)Washer-equipped elbow

Tightening torque

Size N-m kgf-m ft:lbs

G1/4 25~30 25~3.0 18 ~22
G3/8 49 ~ 54 50~55 36 ~ 40
G1/2 59 ~ 64 6.0~6.5 43 ~ 47
G§44 118 ~ 127 12.0~13.0 87 ~94

Tightening procedure
1) Connecting with the valve

» Screw in the elbow by hand until the washer comes

into contact.

Note:Clean up hte mating seal boforehand.

2) Positioning

» Turn the elbow back to its set position.

Note:Do not make any more than one turn back.

3) Fixing

 Tighten up the lock nut with a wrench.

* Lock nut tightening torque
G1/4:25 ~ 30 N'-m (2.5 ~ 3.0 kgf-m, 18 ~ 22 ft-Ibs)
G3/8:50 ~ 55 N'm (5.0 ~ 5.5 kgf-m, 36 ~ 40 ft-Ibs)
G1/2:60 ~ 65 N-m (6.0 ~ 6.5 kgf-m, 43 ~ 47 ft-Ibs)
G3/4:118 ~ 127 N-m (12.0 ~ 13.0 kgf-m, 87 ~ 94 ft-Ibs)
G1:118 ~ 127 N-m (12.0 ~ 13.0 kgf-m, 87 ~ 94 ft-Ibs)

—~ e~

[-S-15
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F Machine Quality Specifications

a. KO08-3, U10-3 EU-Version

Machine specification:Service port, Wrist rest, STD-arm, KBT-cab, KBT-bucket

No ‘ Specifications ltems ‘ ‘ Unit K008-3 U10-3 Remarks
Q1 Main Spec. JIS A8404
1 1 Machine size Total length (Trans- mm 2750 + 55 2985 + 60
port)
2 Total width mm 860+ 17 990 + 20
[Track extended]
3 Total width mm 700 £ 14 750 + 28
[Track retracted]
4 Total height mm 1420 £ 28 1380 + 28
2 1 Weight Machine weight kg 880+ 18 980 + 20 Fuel tank
1 Performance Swivel speed L pm 8.3+0.8 8.3+0.8
2 R rpm 8.3+0.8 8.3+0.8
3 Travel speed Rubber F1 km/h 20+0.2 20+0.2
4 Rubber F2 km/h - 40+04
5 Gradeability deg 30< 30<
4 1 Rear end min. turn- mm 750 £ 15 500 = 10
ing radius
2 Swivel frame rear mm 350+7 3507
ground clearance
3 Tambler center dis- mm 900 + 27 1010 £ 30
tance
4 Crawler total length mm 1230 + 37 1340 + 40
Crawler total width mm 700 £ 14 750 £ 15
[retracted]
6 Crawler total width mm 860+ 17 990 + 20
[extended]
7 Min. ground clear- mm 140+ 8 13027
ance
5 1 Front attachment Bucket heaped CECE m3 0.022 0.024
capacity
2 SAE, JIS m3 0.019 0.019
3 Bucket width mm 3507 3507 Without side cutter
4 Swing angle Canopy L deg 52+3 55+3
5 Canopy R deg 62+3 55+3
6 Max. digging radius mm 3075 + 46 3380 + 51
7 Ground level Max. mm 3025 + 45 3335 + 50
digging radius
8 Ground level Min. mm 905+ 18 1105 + 22 Bucket bottom
finish radius horizontal
9 Front attachment Max. digging depth mm 1715 + 34 1790 + 36
10 Max. vertical dig- mm 1375+ 28 1550 + 31
ging depth
1 Max. digging height | Conopy mm 2870 + 57 3055 + 61
12 Max. dump height Conopy mm 2035 + 41 2215 + 44
13 Mini. turning radius Conopy mm 1120 + 34 1245 + 37
14 Mini. turning radius Conopy mm 945 + 47 1075 + 54
(Left swing)
6 1 Dozer Width mm 700-860 750-990
2 Height mm 200+ 10 200 £ 10
3 Max. lift above GL mm 200+ 10 195+ 10
4 Max. below GL mm 180+ 13 200 + 14
The figures in parentheses are for the KTC, KCL and KTA versions.
I-S-16

Courtesy of Machine.Market



https://machine.market

No Specifications ltems ‘ Unit K008-3 U10-3 Remarks
Q2 Main Specs JIS A8404
1 1 Bucket tooth slag- mm 50> 50> F - 30 kgf
gish
2 Front digger's tilt- mm 10> 10>
down
3 Dozer's declination mm 5> 5>
2 1 Min. clearance mm 50+ 25 47 £ 25
between boom and
backet teeth
1 Approach angle deg 29+3 29+ 3
4 1 Max. crawler height mm 3257 325+7 Include grouser on
the spocket
Q3 Engine performance
1 1 Max, engine rpm no load pm 2350> 2350>
2 1 pump relief pm - -
3 2 pump relief rpm - -
2 1 Idler rpm 1200 + 100 1200 + 100
Q4 Travelling performance
1 1 Travel motor block L mm 300> 300> 20 deg, 10 min
performance Engine stop
] . Be
2 | Travel motor block R mm 300> 300> Oiltemp. 50 £ 5°C
performance
2 1 Max, Traction force F1 kgf 460< 786< On the center
kN 45< 7.7<
2 F2 kgf - -
kN - -
1 Travel straightness F1 mm 1000> 1000> 10m distance
4 1 Track shoe sag dis- Rubber mm 8~13 8~13
tance
Q5 Work performance
1 1 Boom lifting capacity kgf 92< 122< Front end, Arm
extend bucket
kN 0.9< 1.2< crowd, dozer down.
2 Arm digging force kgf 439< 561< Bucket tooth root
kN 4.3< 5.5<
3 Bucket digging force kgf 950< 1010< Machine stance to
N 93< 9.9< JIS bucket tooth root
4 Dozer force down kgf 1030< 1071< Cutting edge down
KN 101< 10.5< force at ground level
2 1 Boom speed Canopy up 1st sec 25+0.3 25+0.3 QOil temp.
50+5°C(122+41°F
2 up 2nd sec 3.7+0.3 3.7+0.3 1st - Grot(md to )
3 down 1st sec 2.8+0.3 28+0.3 max.up or Max.
up to Ground.
4 down 2nd sec 4.0+£0.3 4.0+0.3 2nd :Max.down to
Max.up or Max.
up to Max.
down.
3 1 Arm speed crowd sec 3.0£0.3 40+0.3
2 extend sec 22+03 28+0.3
4 1 Bucket speed crowd sec 29+0.3 29+03 Oil temp.
2 dump sec 20£03 20£03 S0£5°C(122:£41°F)
5 1 Dozer speed up 1st sec - - Ground to max. up
2 up 2nd sec 1.6+0.3 16+0.3 Max. down to max.
up
down 1st sec - - Max.up to ground
down 2nd sec 1.2+0.3 1.2+£03 Max. up to max.
down
6 1 Arm cylinder cavita- mm 5> 5> QOil temp. 1300 rpm
tion 95+5°C (203+41 °F)
Bucket heaped.
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No Specifications ltems Unit K008-3 U10-3 Remarks
7 1 Max. digging height Canopy mm 1302 + 130 1468 + 146
radius
2 Max. dump height Canopy mm 1183+ 71 1619 + 162 at bucket pin
radius
3 Bucket wrist angle degree 186 ~ 192 186 ~ 192
Q6 Swivel, swing performance
1 1 Swivel torque L kgf-m 118< 127< Arm extend,show/
N-m 1159< 1250 Quick
R kgf-m 118< 127<
N.m 1159< 1250
2 1 Swivel angle L deg 27< 20< Bucket load=JIS
R deg 27< 20< heapedx1.8
3 1 Swivel block perfor- L deg 20> 30>
mance R deg 20> 30>
4 1 Swivel start-up L sec 21+0.3 22+03 0~90 deg swivel
speed R sec 21£03 22:03
5 1 Swing speed Canopy L sec 42+0.3 42+03
R sec 41+0.3 41+03
6 1 Swing Lock Swivel R&L mm 7.0> 7.0> 90 deg-swivel, 100
times actual digging
cylinder dislocation
Q7 Hydraulic performance
1 1 Relief pressure set- P1 kgf/cm? 170+ 5.1 180 £ 5.1 At pump deliery
ting 50+5°C
MPa 16.7+0.5 177+ 0.5
bar 1675 177 £5
2 P2 kgf/cm? 170+ 5.1 180 £ 5.1
MPa 16.7+0.5 177+ 0.5
bar 1675 177 £5
3 P3 kgfiom? - 3078
MPa - 29 +g.5
bar - 29 +g
2 1 Cylinder oil sealing Boom 50+5°C mm 20> 20 > Arm extend, bucket
capacity (122 £ 41°F)
2 95+5°C mm 20> 20 >
(203 £ 41°F)
3 Arm 50+5°C mm 11> 11> height 1m, 10 min.
(122 £ 41°F)
4 Bucket 50+5°C mm 10> 10> Bucket load=JIS
(122 £ 41°F) heapedx1.8
5 Dozer 50+5°C mm 20> 20 >
(122 £ 41°F)
3 1 Boom cushioning 30 °C(86 °F) sec
performance 50°C(122°F) | sec 04~07 0.4~0.7
80 °C(176 °F) sec
Q8 Lever operating force & stroke
1 1 Boom lever operat- up kgf 1.5+0.5 15105
ing force N 147£5 14715
down kgf 1.5+05 1.5+0.5
N 147+5 1475
2 Arm lever crowd kgf 1.5+0.5 1505 Extend & crowd
N 147+5 147 5
extend kgf 1.5+0.5 1505
N 147+5 1475
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No Specifications ltems Unit K008-3 U10-3 Remarks
Bucket lever crowd kgf 1.5+0.5 1505 Dump & crowd
N 147+5 147 +5
extend kgf 1.5+0.5 15205
N 147+5 1475
Swivel (Swing) lever R kgf 1.5+0.5 1505 Left & right
N 147+5 147 5
L kgf 1.5+05 1.5+0.5
N 147+5 1475
Dozer lever up kgf 20+05 20+0.5 Up & down
N 196+5 1965
down kgf 2.0+0.5 20+0.5
N 196+5 1965
Travel lever Forward kgf 1.1+£0.5 0.8+0.5
N 108+5 78+5
Back kgf 1.1+05 0.8+0.5
N 108+5 78+5
Forward kgf 1.1+£0.5 0.8+0.5
N 108%5 78+5
Back kgf 1.1+05 0.8+0.5
N 10.8+5 78+5
Accelerator lever up kgf - -
N - -
down kgf 25+1 25+1
N 245+9.8 245+98
Swing pedal R kgf 50t1 50+1
N 49.0+9.8 49.0+9.8
L kgf 50+1 501
N 49.0+9.8 49.0+9.8
Safety lock lever up kgf 20+0.2 20+0.2 Up & down
N 19.6+1.5 19.6 +1.5
down kgf 2.0+0.2 20+0.2
N 19.6+1.5 19.6+1.5
Boom lever stroke up mm 80+ 10 81+10
down mm 80+ 10 8110
Arm lever stroke crowd mm 80+ 10 8110
extend mm 80+ 10 8110
Bucket lever stroke crowd mm 70+ 10 8110
extend mm 70+ 10 8110
Swivel, Swing lever R mm 70+ 10 81+10
stroke L mm 7010 81+ 10
Dozer lever stroke up mm 37+10 32+10
down mm 3710 3210
Travel lever stroke Forward mm 55+ 10 58+ 10
Back mm 55+ 10 58+ 10
Forward mm 55+ 10 58+ 10
Back mm 55+ 10 58+ 10
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No Specifications ltems ‘ Unit ‘ K008-3 U10-3 Remarks
Q9 Stability
1 1 Stgndard arm, static Bucket load to tip Side kgf 83< 85< Arm extend, .
l[g::tl?fc:;r?wae(:i extended] uly N 812< 833< :)eurr?;(fé((); r;\gc‘i’g Il
2 Front kgf 108< 104< (122 £ 41 °F)
N 1059< 1015<
3 [track frame : retracted)] Bucket load to tip Side kgf 56< 68<
fully N 547< 671<
4 Front kgf 108< 79<
N 1059< 777<
Q10 Comfortability
1 1 Noise level At operator's ear Canopy db(A) 78> 73
LPA
2 Noise source;LWA db(A) 92.9> 90
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b. KO08-3 KTC KCL, KTA - Version

Machine specification: Service port, Wrist rest, STD-arm, KBT-cab, KBT-bucket

No ‘ Specificatios Items ‘ ‘ ‘ Unit ‘ K008-3 Remarks
Q1 Main Speed JIS A8404
1 1 Machine size Total length mm 2750 + 55
(Transport) inch 108.3£2.2
2 Total width mm 860 + 17
[Track extended] inch 339407
3 Total width mm 800 + 14
[Track retracted] inch 315406
4 Total height mm 2230 + 45
inch 87.8+1.77
2 1 Weight Machine weight kg 920+ 18 Fuel tank
Ibs 2028 + 40
3 1 Performance Swivel speed L pm 8.3+0.8
2 R pm 8.3+0.8
3 Travel speed Rubber F1 km/h 20+0.2
mph 1.25+0.13
4 Rubber F2 km/h 4004
mph 25+0.25
5 Gradeability deg 30<
4 1 Rear end min. turn- mm 880+ 18
ing radius inch 34607
2 Swivel frame rear mm 350 + 17
ground clearance inch 138407
3 Tambler center dis- mm 900 + 27
tance inch 354£1.1
4 Crawler total length mm 1230 + 37
inch 484+1.5
5 Crawler total width mm 700 + 14
[Retracted] inch 276406
6 Crawler total width mm 860 + 17
[Extended] inch 33907
7 Min. ground clear- mm 140+ 8
ance inch 55£03
5 1 Front attachment Bucket heaped CECE m3 0.022
capacity
yd3 0.029
2 SAE, JIS m3 0.019
yd3 0.025
3 Bucket width mm 3507 Without side cutter
inch 13.8+0.3
4 Swing angle L deg 52+3
5 R deg 62+3
6 Max. digging radius mm 3075 + 46
inch 121+1.8
7 Ground level Max. mm 3025 + 45
digging radius inch 119118
8 Ground level Min. mm 905+ 18 Bucket bottom hori-
finish radius inch 356407 zontal
9 Max. digging depth mm 1715 + 34
inch 67.5+1.3
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No Specificatios Items Unit K008-3 Remarks
5 10 Front attachment Max. vertical dig- mm 1375+ 28
ging depth inch 54.1£1.1
1 Max. digging height mm 2870 + 57
inch 113.0+£2.2
12 Max. dump height mm 2035 + 57
inch 80.1+1.6
13 Mini. turning radius mm 1120 £ 34
inch 44.1 1.3
14 Mini. turning radius mm 945 + 47
(Left swing) inch 372£19
6 1 Dozer Width mm 700-860
inch 27.6-33.9
2 Height mm 200+ 10
inch 79+04
3 Max. lift above GL mm 200+ 10
inch 79+04
4 Max. below GL mm 180+ 13
inch 7.1+05
Q2 Main Specs JIS A8404
1 1 Bucket tooth slag- mm 50> F-50N
gish inch 2.0>
2 Front digger's tilt- mm 10>
down inch 0.4>
3 Dozer's declination mm 5>
inch 0.2>
2 1 Min. clearance mm 50+ 25
petween boom and inch 1.97+0.98
1 Approach angle deg 29+3
4 1 Max. crawler height mm 325+7 Include grouser on
inch 12.80 £ 0.28 the spocket
Q3 Engine performance
1 1 Max, engine rpm no load pm 2350>
2 1 pump relief rpm -
3 2 pump relief rpm -
2 1 Idler pm 1200 + 100
Q4 Travelling performance
1 1 Travel motor block L mm 300> 20 deg, 10 min
performance inch 181> tIfer:r[;;‘i)r?ess(;otpsooilc
2 R mm 300>
inch 11.81>
2 1 Max, Traction force F1 kgf-m 460< On the center
kN'm 4.5<
ft-Ibf 3320
2 F2 kgf-m -
kN-m -
ft-Ibf -
3 1 Travel straightness F1 mm 1000> 10m distance
inch 39.37>
4 1 Track shoe sag dis- Rubber mm 8~13 Between treads
tance inch 0.31~0.51
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No Specificatios Items ‘ Unit K008-3 Remarks
Q5 Work performance
1 1 Boom lifting capacity kgf 91.8< Front end, Arm
| ose exend b
Ibf 202<
2 Arm digging force kgf 505 Bucket tooth root
kN 4.3<
Ibf 1113
3 Bucket digging force kgf 1000 Machine stance to
KN 93< JIS bucket tooth root
Ibf 2205
4 Dozer force down kgf 1089 Cutting edge down
KN 101< force at ground level
Ibf 2400
2 1 Boom speed Canopy up 1st sec 25+03 Oil temp. 50+ 5
2 up 2nd sec 3.7+03 °GCrS)1u2n2d1;g1n‘]’aF)z.
3 down 1st sec 28+03 height (exculude
cushioning)
4 down 2nd sec 40+0.3
3 1 Arm speed crowd sec 3.0£0.3
2 extend sec 22+03
4 1 Bucket speed crowd sec 29+03 Oil temp. 50 £ 5
2 dump sec 20+0.3 C122£41°F)
5 1 Dozer speed up 1st sec -
2 up 2nd sec 1.6+0.3 Max. down to max.
up
3 down 1st sec -
4 down 2nd sec 1.2+0.3 Max. up to max.
down
6 1 Arm cylinder cavita- mm 5> Oil temp. 95+ 5 °C
tion ; (203 + 41 °F)
inch 0.2> 1300 rpm. heaped.
7 1 Ma?(. digging height mm 1302 + 130
radius inch 51.26 £ 5.12
2 Ma?(. dump height mm 1183 £ 71 at bucket pin
radius inch 4657528
3 Bucket wrist angle degree 189
Q6 Swivel, swing performance
1 1 Swivel torque L kgf-m 118< Arm extend,show/
kN-m 1159< Quick
ft-Ibf 855<
2 R kgfm 118<
kN-m 1159<
ft-Ibf 855<
2 1 Swivel angle L deg 27< Bucket load=JIS
R deg 27< heapedx1.8
3 1 Swivel block perfor- L deg 20> Engine stop, 1 min.
2| . SRt
condition.
4 1 Swivel start-up L sec 21+03 0~90 deg swivel
speed R sec 21£03
5 1 Swing speed L sec 42+03
R sec 41+£0.3
6 1 Swing Lock Swivel R&L mm 7.0> 90 deg-swivel,l 1Q0
inch 0.28> cyinder didlocaton.
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No Specificatios Items ‘ Unit K008-3 Remarks
Q7 Hydraulic performance
1 1 Relief pressure set- P1 kgf/cm? 170+ 5.0 At pump delivery
ting 50+5°C
MPa 16.7+0.5
psi 2418 + 71
2 P2 kgflem? 170+ 5.0
MPa 16.7+0.5
psi 2418 + 71
2 1 Cylinder oil sealing Boom 50+5°C mm 20> Arm extend, bucket
capacity (122 £41 °F) inch 079>
2 95+5°C mm 20>
(203 £41 °F) ich 079>
3 Arm 50+5°C mm 11> height 1m, 10 min.
(122 £41 °F) inch 043>
4 Bucket 50+5°C mm 10> Bucket load=JIS
(122 £41 °F) ich 0.39> heapedx1.8
5 Dozer 50+5°C mm 20>
(122 £41 °F) ich 079>
3 1 Boom cushioning 30°C(86°F) sec -
2 performance 50°C(122°F) | sec 04~07
3 80°C(176°F) sec -
Q8 Lever operating force & stroke
1 1 Boom lever operat- up kgf-m 1.5+0.5
ing force N-m 147:50
ft-Ibs 10.8+3.6
down kgf-m 1.5+0.5
N'm 14.7+5.0
ft-Ibs 10.8+3.6
2 Arm lever crowd kgf-m 1.5+0.5 Extend & crowd
N'm 14.7+5.0
ft-Ibs 10.8+3.6
extend kgf-m 1.5+0.5
N'm 14.7+5.0
ft-Ibs 10.8+3.6
3 Bucket lever crowd kgf-m 1.5+0.5 Dump & crowd
N'm 14.7+5.0
ft-Ibs 10.8+3.6
extend kgf-m 1.5+0.5
N'm 14.7+5.0
ft-Ibs 10.8+3.6
4 Swivel (Swing) lever R kgf-m 1.5+0.5 Left & right
N'm 14.7+5.0
ft-Ibs 10.8+3.6
L kgfm 1.5+0.5
N'm 14.7+5.0
ft-Ibs 10.8+3.6
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No Specificatios Items Unit K008-3 Remarks
Dozer lever up kgf-m 20+05 Up & down
N'm 19.6+5.0
ft-Ibs 145+3.6
down kgf-m 20+0.5
N'm 19.6+5.0
ft-Ibs 145+3.6
Travel lever Forward kgf-m 1105
N'm 10.8+0.5
ft-lbs 8.0+ 3.6
Back kgf-m 1.1+£05
N'm 10.8+0.5
ft-Ibs 8.0+ 3.6
Forward kgf-m 1.1+£05
N'm 10.8+0.5
ft-Ibs 8.0+ 3.6
Back kgf-m 1.1+£05
N'm 10.8+0.5
ft-lbs 8.0+3.6
Accelerator lever up kgf-m -
N-m -
ft-lbs -
down kgf-m 25+1.0
N'm 245+9.8
ft-Ibs 18.1+7.2
Swing pedal R kgf-m 50+1.0
N'm 49.0+9.8
ft-Ibs 36.2+7.2
L kgf'm 5.0+1.0
N'm 49.0+9.8
ft-Ibs 36.2+7.2
Safety lock lever up kgf-m 20+0.2 Up & down
N'm 196+1.5
ft-Ibs 145+1.4
down kgf-m 20+0.2
N'm 196+1.5
ft-Ibs 145+1.4
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No Specificatios Items Unit K008-3 Remarks
2 1 Boom lever stroke up mm 8010
inch 3.15+0.39
down mm 80+ 10
inch 3.15+0.39
2 Arm lever stroke crowd mm 80+ 10
inch 3.15+0.39
extend mm 80+ 10
inch 3.15+0.39
3 Bucket lever stroke crowd mm 70+ 10
inch 2.76 £ 0.39
extend mm 70+£10
inch 2.76 £ 0.39
4 Swivel, swing lever R mm 70+ 10
stroke inch 2.76+0.39
L mm 70+ 10
inch 2.76 £ 0.39
5 Dozer lever stroke up mm 3710
inch 1.46 £ 0.39
down mm 37+£10
inch 1.46 £ 0.39
6 Travel lever stroke L Forward mm 55+10
inch 2.17 £0.39
Back mm 55+10
inch 2.17 £0.39
R Forward mm 55+10
inch 2.17 £0.39
Back mm 55+10
inch 2.17 £0.39
Q9 Stability
1 1 Standard arm, static Bucket load to tip Side kgf-m 82.8< Arm extend, bucket
limited load fully crowd
[track frame : extended)] N-m 812< oil temp.50 £ 5 °C
ft-Ibf 600< (122 + 41 °F)
2 Front kgf-m 108<
N'm 1059<
ft-Ibf 781<
3 [track frame : retracted)] Bucket load to tip Side kgf-m 55.8<
fully N-m 547<
ft-Ibf 403<
4 Front kgf-m 108<
N'm 1059<
ft-Ibf 781<
Q10 Comfortability
1 1 Noise level At operator's ear db(A) 78>
LPA
2 Noise source;LWA db(A) 92.9>
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G.Maintenance intervals

{ Hour rater indicator
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IMPORTANT:

& * Clean the air filter more frequently if used in dusty conditions. With heawvy soiling,
riplace the filter.
=E When using a hydraulic bréaker, change hydraulic ol and réturn filter according 1o the
table on “Hydraulic Qil Change {lrcluding Exchangea of the Suction Filter in the Hydraulic
Tank) under "EVERY 1000 SERVICE HOURS® in "REGULAR CHECKS AND
MAINTEMNAMCE WORKE",
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Periodic replacement of important component parts

To ensure safty in operation, you are strongly required to inspect and service the machine at regular inter-
vals. For added safety, ask your KUBOTA dealer to replace the following impotant component parts.

These parts are prone to degradation in material or subject to wear and tear with time. It is difficult to judge
how much they have been affected at regular inspection. It is therefore nessesary to replace them with new
ones, whether waer is visible or not after a specified time of use.

If any of them is found worn even before the specified use, it must be repaired or replaced the same way as
other parts.

If any of the hose clamps is found deformed or checked, the hose clamp must also be replaced. For the
hydraulic hoses other than the ones to be replaced periodically, inspect them for the following points. If
found unusual, tighten them up, replace them.

When replacing the hydraulic hoses, change their O-rings and sealings with new ones.

For replacement of the impotant parts, contact your KUBOTA dealer.

« At the following periodic inspections, check the fuel hoses and hydraulic hoses as well.

Inspection Interval Check Points
Daily Checks Oil leak at fuel and hydraulic hose connections and points.
Every month Oil leak at fuel and hydraulic hose connections and points.

Damages at fuel and hydraulic hose (cracks, chafing)

Every year Oil leak at fuel and hydraulic hose connections and points.
Interface, deformation, degradation, twist and other damages (cracks, chafing) of fuel and
hydraulic hoses.

List of impotant component partrs

Hydraulic hose

Control valve - Rotary joint

No Component parts Used Place Qty Period
Fuel tank - Fuel filter 2
Fuel filter - Fuel pump 1
1 Fuel hose Fuel pump - Fuel filter 1
Fuel filter - Fuel nozzle 2
Fuel nozzle - Fuel tank 1
2 Hydraulic hose (suction) Tank - Main pump 1
3 Hydraulic hose (delivery) Main pump - Control valve 2
4 Hydraulic hose (Boom cylinder) Control valve - Boom cylinder 2
5 Hydraulic hose (Arm cylinder) Control valve - Arm cylinder 2 5;/26)6(2) rﬁiz
6 Hydraulic hose (Bucket cylinder) Control valve - Bucket cylinder 2
7 Hydraulic hose (Swing cylinder) Control valve - Swing cylinder 2
4
8 (Dozer cylinder & Track cylinder Rotary joint - Dozer cylinder 4
Rotary joint - Track cylinder 2
COntrol valve - Joint 1
9 Hydraulic hose (Service port)
Joint - Return pipe 1
10 Hydraulic hose (Swivel motor) Control valve - Swivel motor 2

To prevent serious damage to the hydraulic system, use only a KUBOTA genuine hydraulic hose.
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a. Hydraulic Oil Check for machines with Hydraulic Breakers

(DReturn
®@P port
(®Breaker

Image:KX-2series

1 The Hydraulic oil change after 1000 operating hours in

the operator’s manual is based on the type of work
done. Following inspection measure are valid when

hydraulic breakers are used:

1. Changing and filling up of hydraulic oil

1) The hydraulic oil must be changed more often
when breakers are used because the machine is
subject to harder conditions than at normal
excavating work.
Use only the recommended oils mentioned in
the operator’s manual when changing or fill oil.
When filling up oil, never mix oils of different

makes.

2. Changing the return filter and oil
The filter must be changed more often because
of contamination resulting from the frequent
assembly and disassembly of the hoses.

Use the correct replacement filter.

3) Oil change according to operating hours.

1)

2)

Hydraulic oil | Return Filter | Suction Filter

Normal excavator work | every 1000 Hrs. | 500 Hrs.

20% every 800 Hrs.

300 Hrs.
Break 40% every 400 Hrs.
reaker

work 60% every 300 Hrs. 1000 Hrs.
portion More 100 Hrs.

than every 200 Hrs.

80%

[-S-29
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I1. Machine body(Mechanism section)

A. Specifications

........................................................ [I-M-3
a. BU-version . ... ... [1-M-3
b. KTC, KCL, KTA - VErsioN . . . .. e e e [I-M-4

B. Component interchangeability . . . ....... ... . [I-M-5
a. Bucket .. ... II-M-5

C. Machine structure . .. ... .. [I-M-6
a. Controllinkage . . . ... [I-M-6
b. Enginemount. .. ... ... [1-M-11
C. Undercarmiage . . ... ..o e e [1-M-12
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A.Specifications
a. EU - version

A
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b. KTC, KCL, KTA - version

A
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B.Component interchangeability

a. Bucket

Bucket can be mounted between K-008 and K0O08-3new series in each local bucket as shown in the below
table. Also below dimensions are for your reference to process local bucket in your place. Still bucket size
and weight should be considered for safety, stability and performance.

K-008 K008-3
Bucket ° AN .
Bucket Link Unit:mm
_ _ K008 K008-3
a(Bush) ¢251?].11% <«
. " ! < inner dia. )
c D:Eﬂb . . O b(Arm) $33700 -
I I i boss inner dia.
c(Bucket) 257013 <«
d boss inner dia. #2500
9 d(Link) 00 -
e F $337
e 85.1 <«
b f(Arm) 100 -
~——— g(Bucket) 55 «
I — | _ d h(Bucket) 124 <«
- 2 i(Bucket) 20 -
j 149 <
[ | - | K 11 -
I(pin dia.) ¢25-_((JJ..?]58 «
Arm
h J
[ K
11-M-5
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C.Machine structure

a. Control linkage
(1)Operating lever lock (KO08-3)

(D Operating lever lock
@ Unlock position
®Lock position

yany
A\

(2) Traveling lever
1. Single speed system (K008-3:EU version)

(D Traveling lever LH

& @ Traveling lever RH

— 1] ®Rod for traveling LH
i @Rod for traveling LH

T o T
EB&=—
]
E_[{ |_ |
3 = = 4
Ooogéééééggg'
Seleiofepelor
kd

= I

E:;;]
|__|_i_|

11-M-6
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2. Too speed system (K008-3:KTC, KCL, KTA version)

] (®Traveling lever LH

N @ Traveling lever RH

(®Rod for traveling LH
@Rod for traveling LH
(®High traveling speed pedal

— %
£

—

M

=

ad
Er /-
I

3 B | y @
Olelalelororaiofororolo) I
|:ﬂo@o@@ooooooo 7:|
E [ e || = |]
C
e | | =
[ H -
i |:|: = s o
(3)Operating lever
1. KOO08-3:EU version
(® Operating lever LH
T (@ Operating lever RH
®Boom
@ Bucket
®Arm
® Swivel
4 o T
| —
@/z[{ 1D
N |
- =N | \®
5
ot 4
000555@5559§
s o R R e
Sejefeeiofeelon
N % ]
—
| |_|_i_|
11-M-7
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2. K008-3:KTC, KCL, KTA version

(® Operating lever LH
T @ Operating lever RH
®Arm
@ Bucket
®Boom
® Swivel
[b Y as :Ih, I
| —
@/E[{ sim)
N |
- =N | \®
5
- 3
000555@55592
s R ARGl
Seisielorlo
——(
| |_|_i_l
(4) Dozer (KO08-3)
(D Dozer lever
- - @Rod
[b YV as :Ih, _ﬁ
=
] I
8 =1 &
% Olo 0555@5559%
s R ARGl
Seisielorlo
——(
| |_|_i_l
11-M-8
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(5) Swing and Service port (KO08-3)

®Rod for swing

@ Swing pedal

Il (®Rod for service port
@ Service port pedal

[I-M-9
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(6)Accelerator lever

(D Accelerator lever
@ Accelerator Cable
@ Governor lever

@ Change lever

[1-M-10
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b. Engine mount

]
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iﬂ' 7 // | /, = | :F £
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| = |l ( Al C\\h’ N =:
U AL N8
RN o gl s %
o i
— § F=m— !
| | "\ b 7
ﬁjﬂ e i UH&
z N \‘{&#l
== — — =
// s B \ ( Starter moter
| ]@ // 3 + (@ Alternator
I\ \\\\:7%‘/ // (® Accelerator cable
/ \\‘ . ///
[ Jw ///

. E%
I e
r \7 I ‘ -]
IS IRE
=y |
N |
o\ | }i
U0 i
{ | I
\ I
| | ‘\
1 YN
a1
| ‘ I
s ||
Bl
| [ @ Air clearner
o % @ Inlet hose
L (® Exhaust manifold

47 @Fan
| (® Radiator
=8 ‘ i . ® Rubber mount

A | | ! @ Muffler
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c. Under carriage
(1)Crawler Tension

@ ldler

@ Idler support
®@Bolt

@Plate
®Cylinder, grease

(2) Track roller

(D Track roller
®@Bolt

M Track, LH

@ Track, Center
® Track, RH

@ Track, Cylinder
®Blade, LH
®Blade, Center
@ Blade, RH

[1-M-12
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(4)Rubber Crawler
1. Specifications

Model

K008-3

u10-3

Part No.

RA021-2221 A

RA131-2221A

Norminal size (Core length x No. of core x pitch)

180 mm x 37 x 72 mm
7.09 in. x 37 x 2.83 in.

180 mm x 40 x 72 mm

Center circumference

2664 mm = 8 mm
104.88 in. + 0.84 in.

2880 mm = 8 mm

Steel code strength 3900 N 3900 N
400 kgf 400 kgf
822 Ibf

Steel code number 37 40

Rubber thickness / Endress 19 mm/22.5 mm 19 mm/22.5 mm
0.75in./0.89 in.

Robber Strength 13.7 MPa 13.7 MPa
140 kg / cm? 140 kg / cm?
1990 psi

2. K008-3

180

150

128

160

[1-M-13
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3. U10-3

180

150

128

P

0t

0ot

61

i

Ll

A4

S 9 Wisy

20

N
o

P ¥y
o|»

160
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I1. Machine body(Service section)

A. Specifications. . . .. ... e [1-S-3
a. Machine Weight . . .. ... [1-S-3
b. Machine specifications . .. .. .. ... .. [1-S-4
c. Leverstroke and operatingforce .. ......... .. ... .. 11-S-6
d. Dimensions of Parts. .. ... ... .. [1-S-8

B. Frontattachment . ... ... . . . [I-S-17
a. Front attachment assembly procedure. . .. ... ... .. ... . ... .. ... .. ... [1-S-17
b. Greasing points . ... ... [1-S-20

C. Upper Structure . . ... ... [1-S-21
a. Operating unit. .. ... [1-S-21
D, Dozer lever. . .. I1-S-27
C. Swing pedal . . ... . [1-S-29
d. Serviceportpedal ....... ... . ... [1-S-31
B, TaNK . .o I-S-33
fo Weight .. [I-S-37

D. Undercarmiage. . . ... ..o [1-S-39
a. Swivel bearing .. ... [1-S-39
D, ROPS . . [1-S-43
C. Seatbeltsetupangle. ... ... ... . . [I-S-44
d. Take-up Unit. . ... [1-S-45
e. Track Frame (Adjustable Leg Specification) . .......... ... ... ... ..... ... [1-S-49
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A.Specifications

a. Machine Weight
(1)K008-3, U10-3 EU - version

unit K008-3

u10-3

Machine weight kg 850

980

(2)K008-3 KTC, KCL , KTA - version

unit K008-3
Machine weight kg 920
Ibs 2028

[1-S-3
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b. Machine specifications
(1)K008-3, U10-3 EU version

KUBOTA EXCAVATOR

Model name K008-3 u10-3
Type Rubber tracks
Machine weight kg 850 980
Standard Volume (CECE) m?® 0.022 0.024
bucket Width mm 350 380
Type Water cooled 3 cylinder Diesel
Model name KUBOTA D722-BH-3 KUBOTA D722-BH-4
Engine Total displacement cm3 719
Engine power kW (PS) 7.4 (10.2)
Rated speed rpm 2050
Swing speed rpm 8.3
Travel speed km/h 2.0
Performance
Ground pressure
kPa (kgf/cm?) 22.5(0.23) 24.5 (0.25)
Climbing angle % (deg) 27 (15)
Dozer (width & height) mm | 700 x 200, 860 x 200 750 x 200, 990 x 200
Left rad (deg) 0.96 (55)
Boom swing angle
Right rad (deg) 1.05 (60) 0.96 (55)
Pressure Displacement L/min 21.0
connection Max. pressure MPa
for attachments (kgf/cm?) 16.7 (170) 17.7 (180)
Fuel tank capacity L 12

NOTE:

« Above dimensions are based on the machine with JPN bucket.

JPN = made in Japan

[1-S-4
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(2)K008-3 KTC, KCL, KTA version

Dozar {width & height)

T T—— EUBOTA EXCAVATOR

Model name KO08-3

Type .Ftutlbar tracks _

Machine weight S ibs (kegh 2028 {920) B

Standard Yolume (CECE) cu..in. im¥) 1340 1t_l£22:

. Width in. {mm) 1.8 (350}

_____ :I'l,.lpa . - Water cooled 3 cylinder Digsel

Maodel namae KaEﬂTA DI?iE-EHH-E

Engine Total displacement  ewin, (m?) 44 (719) -
_Engl_na_l:luvmr - H;Tk;.l":'li 10.2 (7.4}

] Hﬂtﬂﬂ S Fpum 2080 -

Swing speed rpm 8.3

Perfar o Travel speed mph (kem/h 1.2/2.5 (2.0/4.0) -
Ground prﬂﬁumpﬂi - . 3,41 (0.24]
Climbing Hngle: _ % (deg) 27 1151

ft.im. (o) |2 fo. 306 in. (0000 x 7.9 in. (2000, 2 9.9 @, (850} x 7.9 in. {200]

. Left rad {dag) 0.56 (55)
Boom swing angle :
~ |Right  rad (deg) 1.05 (60}
Prassure Displacamant  GPM (L'mimn) | 5.65(21.0)
connaction Max. pressure psi |
Fuel tank capacity gal (L) 3.2012)

NOTE:

« Above dimensions are based on the machine with JPN bucket.

JPN = made in Japan

[1-S-5

Courtesy of Machine.Market



https://machine.market

c. Lever stroke and operating force
(1)K008-3, U10-3 EU version

Unit K008-3 U10-3 Remarks
Stroke mm 80 81 Up / Down
Boom N 14.7 /147 14.7 /14.7
Force kgf 15/15 15/1.5 Up / Down
Stroke mm 80 81 Crowd / Dump
Arm N 14.7 /147 14.7 1 14.7
Force kgf 15/1.5 15/1.5 Crowd / Dump
Stroke mm 70 81 Crowd / Dump
Bucket N 14.7/14.7 14.7 /14.7
Force kgf 1.5/15 15/1.5 Crowd / Dump
Stroke mm 70 81 Right / Left
Swivel N 14.7/14.7 14.7 /14.7 .
Force kgf 15/15 15715 Right/ Left
Stroke mm 55 58 F/R
Travel N 10.8/10.8 78/7.8
Force kgf 1.1/1.1 0.8/0.8 FIR
Stroke mm 37 32 Up / Down
Dozer Force N 19.6/19.6 19.6/19.6 Up / Down
kgf 2.0/2.0 2.0/2.0 P
. N 24.5 245
Acceleration Force kgt o5 o5
. N 4.9 4.9
Swing pedal Force kgf 50 50 Up / Down
N 19.6 19.6
Safety lock lever Force kgt 20 20
1I-S-6
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(2)K008-3 KTC, KCL, KTA version

Unit K008-3 Remarks
mm 80
Stroke in 31 Up / Down
Boom N 14.7 1 14.7
Force kgf 1.5/1.5 Up / Down
Ibs 3.3/33
mm 80
Stroke in. 3.1 Crowd / Dump
Arm N 14.7 /14.7
Force kgf 1.5/1.5 Crowd / Dump
Ibs 3.3/33
mm 70
Stroke in. o8 Crowd / Dump
Bucket N 14.7 /1 14.7
Force kgf 1.5/1.5 Crowd / Dump
Ibs 3.3/33
mm 70 .
Stroke in 28 Right / Left
Swivel N 14.7 /1 14.7
Force kgf 1.5/1.5 Right / Left
Ibs 3.3/33
mm 55
Stroke in. 29 F/R
Travel N 10.8/10.8
Force kgf 117141 F/R
Ibs 24/24
mm 37
Stroke in. 15 Up / Down
Dozer N 19.6/19.6
Force kgf 2.0/2.0 Up / Down
Ibs 44/44
N 24.5
Acceleration Force kgf 25
Ibs 5.5
N 4.9
Swing pedal Force kgf 5.0 Up / Down
Ibs 11
N 19.6
Safety lock lever Force kgf 2.0
Ibs 4.4
l1-S-7
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d. Dimensions of Parts

(1)Front pins
No. Unit K008-3 u10-3 Allowable wear limit
@ Pin diameter x length Tnm 1:.3?829:?..858 <
@ Pin diameter x length Tnm 1?3108x><281.28 <
® Pin diameter x length Tnm 1?3108); 149?7 <
@ Pin diameter x length Tnm 1?108); 14986 <
® Pin diameter x length Tnm 1?108); 13%8 P
® Pin diameter x length Tnm 1:132 : 2.223 «
@ Pin diameter x length Tnm 122 : 2574 «
Pin diameter x length Tnm 1:.3?8);9:?. .858 -
® Pin diameter x length Tnm 131%); 141;7 «
Pin diameter x length Tnm 1?108); 167.21 P
D) Pin diameter x length Tnm 131%); 141;7 «
@ Pin diameter x length Tnm 1?108); 155.81 <«
® Pin diameter x length Tnm 02.28)(: 203 <
Pin diameter x length Tnm 02.28)(: 203 <
® Pin diameter x length Tnm 02.28)(: 203 <
; ———3% rpy——
L= | _— ®Longth
@ I ®

[1-S-8
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(2)Bucket
1) Bucket dimensions

No. Unit K008-3 U10-3 Remarks
® o 399 39 Lip outer width
@ Tnm 13 2185 13 ‘?85 Side cutter outer width
@ | 3.0511 xx(?.24 2.(?11 xx(?.24 ¢ xt
®| o 047 047
©| W 39 39
®| W 047 047
o | W 079 079
an.n 0?58 0?58
®© r::1m 0?58 0?:8
i 39 33
o o 33 23
® mm 67 67
in. 2.64 2.64
®| W 075 075
o 157 157
® rT]m 422 422
in. 16.6 16.6
o et 51

o
- Ld i

3
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2. Bucket installation relevant dimensions

No. Unit K008-3 U10-3 Remarks
G mm 700 820
in 27.6 32.3
mm 0
H in 0 <
| mm 191 191.5
in 7.5 7.5
J mm 118 145
in 4.6 5.7
K mm 88 90
in 3.5 3.5
L mm 702
in 27.6 <
mm 170
M in 6.7 <
mm 165
N in 6.5 <
mm 70
© in 2.8 <
N

[1-S-10
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(3)Rubber crawler

Unit K008-3 U10-3 Remarks
Crawler assy code No. RA021-2221 RA131-2221
Identification mark w w
(Core steel rapping position)
. . mm 17
A : Lug height in 0.7 <«
s . mm 30
B : Link height in 12 <«
C : Crawler width mm 180 «
in 71
. . mm 10~15
D : Crawler sag distance in 04~06 <«
. . mm 6.6
E : Crawler height in 26 <«
Number of Core Iron FCD450T
Rubber crawler center round mm 2664 2880
length in 104.9 113.4
. mm 72
Core Iron pitch in 238 <«

c

==t

&

[1-S-11
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(4) Track toller, idler, sprocket

Unit K008-3 u10-3 Remarks
A : Guide width (A)/(B) rTr:n 62}51 ; 262'5 <
B : Outer diameter (A)(B) rr:rr]n 1423 ; 1270 <
C : Roller width (A)(B) rTr:n 011 //07 3 <
D : Roller Width (A)(B) rTr:n 01 2 ; (1)25 <
. § ] (A)New machine reference value
(B)Allowable limit
B A|
|
B -
= N
Unit K008-3 u10-3 Remarks
mm 225/ 217
1y Idler O.D. (A)(B) in 8.91/85 <
2) Guide width (A)/(B) n:r:n 02 g ; 2)66 <
3) Idler width (A)(B) n:r:n 262 //5262 <
4) Sprocket wheel 0.D..  (A)/(B) m 12 19 3 “
. mm 20
5) Sprocket wheel width ~ (A)/(B) in 08 <
3) (A)New machine reference value
(B)Allowable limit
Ty
= 5) -
I [}
Sh |
Fn
1
=
i
]
nY
Fay
11-S-12
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(6)Dozer

Unit K008-3 uU10-3 Remarks
Assy code No
o mm 30x 70 30x 70
@ : Pin diameter x length in 12x28 .
o mm 30x70 30x 70
® : Pin diameter x length in 12x28 .
o mm 30x70 30x70
® : Pin diameter x length in 12x28 .
o mm 25 x 84 25 x 118
@ : Pin diameter x length in 10x33 i
o mm 25 x 84 25 x 118
® : Pin diameter x length in 10x33 i
. . mm 700 / 860 750 /1000
A : Dozer width in 27 6 x 33.9 _
. . mm 200 200
B : Dozer height in 79 i
. mm 499.8 612.2
C : Dozer length in 197 )
D : Dozer tip plate height x thickness T: - -
E : Length between dozer arms mm 255 263
in 10.0 -
a ..
W S5
13 '[-::- 5
ks 'L * ':i'
! i L{ . H;..«. .. F"T‘x W
| __h;_ K""\.- ‘.
A
[1-S-13
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(7)Parts weight
1) K008-3, U10-3 EU version

Unit K008-3 U10-3 Remarks
32 43 wide (left)
Track frame kg 32 43 wide (right)
47 63 Track frame center
Swivel frame kg 82 82
Boom kg 40 43
Arm kg 17 21
Bucket kg 16 17
Dozer kg 30 34
Weight (rear) kg 74 74
Weight (left) kg 29 30
Weight (right) kg 28 30
Gear pump kg 4 4
Control valve kg 12 12
Swivel motor kg 8 8
Travel motor kg 20 20
Swivel bearing kg 15 15
Swing bracket kg 13 13
Oil tank kg 13 13
Swivel joint assy kg 4 4
Bonnet kg
Rubber crawler kg 30 324
11-S-14
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2) K008-3 KTC, KCL, KTA version

Unit K008-3 Remarks
Track frame kg 32 Side (left)
Ibs 14.5
kg 32 Side (right)
Ibs 14.5
kg 47 Center
Ibs 21.3
Swivel frame kg 82
Ibs 37.2
Boom kg 70
Ibs 18.1
Arm kg 17
Ibs 7.7
Bucket kg 16
Ibs 7.3
Dozer kg 30
Ibs 13.6
Weight (rear) kg 74
Ibs 33.6
Weight (left) kg 29
Ibs 13.2
Weight (right) kg 28
Ibs 12.7
Gear pump kg 4
Ibs 1.8
Control valve kg 12
Ibs 5.4
Swivel motor kg 8
Ibs 3.6
Travel motor kg 20
Ibs 9.1
Swivel bearing kg 15
Ibs 6.8
Swing bracket kg 13
Ibs 5.9
Oil tank kg 13
Ibs 5.9
Swivel joint assy kg 4
Ibs 1.8
Bonnet kg
Ibs
Rubber crawler kg 30
Ibs 13.6
Sprocket kg 4
Ibs 1.8
Idler assy kg 8
Ibs 3.6
Boom cylinder kg 12
Ibs 5.4
Arm cylinder kg 9
Ibs 4.1
[1-S-15
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Unit K008-3 Remarks
Bucket cylinder kg 9
Ibs 4.1
Swing cylinder kg 8
Ibs 3.6
Dozer cylinder kg 6
Ibs 2.7
Rotary joint kg 4
Ibs 1.8

The weights listed above are based on calculations and slightly different from actual ones.

(7)Water and Oil Quantity

Unit K008-3 U10-3 Remarks
. L 2.8
Radiator Canopy / Cab <«
by gal 0.74 Kubota LLC-N-50F
L 0.5 50%
Reserve tank gal 013 <«
Engine Crank case L 2.2 <« SAE10W30(CD)
9 gal 0.58
L L 18
Hydraulic oil Full gal 473 <« I1ISO 46
L L 13.5
Hydraulic oil Tank gal 354 <« 1ISO 46
Wheel motor L - -
gal
Track roller ce 8 <« Grease
gal 21
cc
Upper roller gal - -
Front idler ce 1 Grease
gal 2.89 <
L 11
Fuel tank gal 289 <«—
11-S-16
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B.Front attachment

a. Front attachment assembly procedure

1) Apply grease sparingly to pins before assembling them (ALBANIA EP2, MOBIL PLEX or equivalent )
2) Tightening torque of pin lock bolts : 48~56N-m (4.9~5.7kgf-m)

3) Do not tighten the lock nuts firmly.

Front hose : KO08-3

P4
o

@O0 e ® e ® 0 :

Parts name Qty

Hose (High pressure, 1/4)

Hose (High pressure, 1/4)

Hose (High pressure, 1/4)

Hose (High pressure, 1/4)

Hose (High pressure, 1/4)

SP specification only Hose (High pressure, 1/4)

L[

Hose (High pressure, 3/8)

AlAalalalalalala

Hose (High pressure, 1/2)
White tape attached

Service port hose to be
lowermost for SP spec.
only

S)

Bucket cylinder hose to be
lowermost for standard
spec. only

S

® Boom cylinder hose to be
uppermost

@ | Vinyl clamp

1-S-17
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Front hose : U10-3

SP specification only

-

u10-3

Z
IS4

Parts name

Q'ty

Hose (High pressure, 1/4)

Hose (High pressure, 1/4)

Hose (High pressure, 1/4)

Hose (High pressure, 1/4)

Hose (High pressure, 1/4)

Hose (High pressure, 1/4)

Hose (High pressure, 3/8)

Hose (High pressure, 1/2)

AlAalalalalalala

@O0 e e

White tape attached

S

Service port hose to be
lowermost for SP spec.
only

S

Bucket cylinder hose to be
lowermost for standard
spec. only

Boom cylinder hose to be
uppermost

Vinyl clamp

-S-18
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Installing direction of dust seal

Install the dust seals in the direction as shown at
left. If in the wrong direction, the sealing effect is
adversely affected, which may get the pins worn
out earlier.

(Enlarged view of dust seal)

i
(=

. ! ] ®Bush @ Toward the Bushin 7

] . _!___._r' @ Dust Seal @ oOutside @

®Bush
| @®Press in — —
®Jig

®

o |
of

(D Dust seal @Bush direction (®Bush @ Bush direction & Dust seal

Installing local bracket

010  Assy, Bucket

020 Teeth
030 Cutter, Side
040 Pin

oz mn 050  Nipple, Grease
060 Bolt
070 Nut, Lock
080 Shim As required 0.5mm
080 Shim As required 1.0mm
080 Shim As required 1.5mm
090 Shim As required 0.5mm
090 Shim As required 1.0mm
090 Shim As required 1.6mm
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b. Greasing points

G : Greasing points
(Apply grease to such an extent that it should not run off the pins.)
*Note: Balls and teeth of the swivel bearing may be greased before assembly.

K008-3 u10-3

Grease the whole surface sparingly.

Grease the whole surface sparingly.

G (Whole surface) G (Whole surface)

Z—:—:—."!I 7

v/ &=
vV zZz=/ /)

ﬂ = = ﬂ E g ﬂ =
—|
0 ezt
TA/L
G (Whole surface) G (Whole surface) G
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C.Upper Structure

a. Operating unit
(1) K800-3 mechanical operating unit

B Assembly procedure

1) Mount the pins so that they are set abeam to the
connection of rod and valve spool and tighten
them with lock nuts.

Mount pins so that
they are set abeam

|

and lock them.

A . 2) Adjustment of lever (control, right & left) and
E'-‘;. lever (travel, right & left)
W - 1. Levers should be set vertically (at right
{ angle) to the valve and stand frame.
—U=T B 2. Rod length (Reference value)
| I Travel (R) 152 mm
I il (L) 152 mm
. ql: = - I' .
| : oy @
6} |- g :
il
W @ =
o PR o ES
® / : il @ (D Apply grease.
@ ;r T h-JI-- el T e 'i:r .
@ I ——=1 3. Apply grease to the lever (travel right & left).
;‘g g A ' = _n_&_' = O 3) Tigh'tening torqug of operating pattern selecting
b , i . section assembling bolts and nuts:
' * Apply screw lock agent.
®Arm ®Bucket
®@Travel (L) @Travel (R)
(®Dozer ®Swivel
@2-speed  (@Service
®Boom

Operating pattern selecting section

|
t
bl
|

®Apply screw lock agent.

[1-S-21

Courtesy of Machine.Market


https://machine.market

Assembling the lever (lock) and bracket (operation)

o |

@ Grip (R)

@Tube (1)

® Lever (operating, right)
@ Grommet

®Vinyl clamp

[1-S-22

4) Adjustment of lever lock operation

Lever should be engaged securely and lightly.
a. Free state
14.7~24.5N-m (1.5~2.5kgf-m)
b. At lever engaged
Up to 50N-m (5kgf-m)
c. Atleverlocked
Front attachment should not be operated
even when 50N-m (5kgf-m) load is applied.

5) Assembling the bracket

Tightening torque bolts at G
: 48.1~55.9N'm (4.9~5.7kgf-m)
* Apply screw lock agent.

6) Assembling the grip (R)

1. Assemble the grip (R) after turning it coun-
terclockwise 8 or 9 times.

2. Assemble the wire harness so that wires
inside should not be tensed.

3. Mount the terminal at a position 290 mm
from the vinyl clamp.

Courtesy of Machine.Market
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Assembling the handrail

7) Assembling the hand rail
1. Assemble the handrail, reclining it forward
and tighten.
2. Tightening torque of hand rail:
48~56N-m (4.9~5.7kgf-m)

e e,

(D Provide clearance.
@ More than 10 mm
(®Assembile it, reclining forward.

Assembling the covers (front) and (rear)

8) Assembling the covers (front) and (rear)
—® 1. Parallelism and clearance should be less
i than 2 mm.
2. Tightening torque of mounting bolt (for resin)
M8:10~12N-m (1.0~1.2kgf-m)
@ 3. Tighten the mounting bolt with round part of
plain washer M8 facing to cover.
@ Cover (front)
@ Cover (rear)

@ Parallelism and clearance should be less than 2 mm.

[1-S-23
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Adjusting the operating levers and lever (travel) (U10-3)

9) Adjusting the operating levers and
lever (travel)

1. Adjusting the operating levers
Assemble the operating levers so
that the lever holes should be parallel
to the front side of the operating
panel and that the left lever should
be set at approx. 45 deg. behind and
the right lever at approx. 45 deg.
behind.

Operating lever operating torque
:50N-m (5kgf-m)

Front: The front part of the lever
should not contact the handrail.

Side: The lever should not contact
other lever(s) at side(s).

2. Adjusting the lever (travel)

Assemble the lever so that the linked
portion of the lever (travel) should be
parallel to the upper surface of the
manifold.

Travel lever operating torque

:50N-m (5kgf-m)

Front: The front part should not con-
tact the handrail.

(D Approx. 45 deg. @ Direct sharp angle part Rod lengths: Right 152 mm
@ Operating lever forwards. (Reference value) Left 152 mm
(® Nut is parallel to bracket ®Travel lever

(operating lever, P). ® Parallel to manifold

Assembling the grip (R) (U10-3)

10) Grip mounting direction
Mount the grip so that the projection should face
forward.

E ®
L]
[
l-: 1 4 Y
| — |
| ;
i . 2 ¥
(®Cord clamp ®Vinyl clamp
®@Grip (R) ® Direct the holes to the front and rear.
®Tube (1) @ Cover the edge with protection tube.

@ Lever (operating, right) Protection tube
11-S-24

Courtesy of Machine.Market


https://machine.market

Assembling the grip (U10-3)

11) Mounting direction of the grip lock nut
Direct the dented part (by processing) down-
ward. Lock nut tightening torque:

® A
@ N
1 "\-\. '.:H‘\..I.' @
® ", Stz o
§T;- oY
® < L ® s
(D Plain washer ®Tube (1)
@Tube (1) ® Tube (2)
@ Nut @ Larger opening
@Larger opening
(2)Accelerator lever
Adjusting the accelerator
@ B Assembly procedure
Sl ® g @ 1) Adjusting to the maximum rotating speed
T x Adjust the engine governor so that the
“.g.! RLLISS & engine rotating speed should be surely
gl at the maximum.
}ﬁ'i & Set the governor so that the adjusting
®., ~a] . bolt comes lightly in contact and lock it.
o = "'Eh;g;?,."‘-;i? 2 Adjusting the idling speed
e _.*.},::'}j- ' When the lever (accelerator) is inclined
! ' .-w;_-_}‘ i forward, wire should be free. (No force
%-f‘ — should be applied to it.)
"\:. i d] @

(® Operating force : 20 ~ 30N (2 ~ 3kgf-m)

@ Reference value

® When the lever is inclined forward in idling operation, there
should be no undue force applied to the lever and no slack.

@ Set the engine governor lever so that the engine rotates at
maximum speed and set it so that the adjusting bolt lightly
comes in contact with the lever.

® Governor lever

® Wire (accelerator)

Accelerator lever side

3) Accelerator operating force
Set the torque to 20~30 N (2~3 kgf-m).

[1-S-25
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Governor lever side

4) Connection with engine
Connect the lever with engine governor
at its outside.

5) Routing of accelerator wire
Pass the wire along the route shown in
the left figure.

(M Cord clamp
@ Cover (suction tank)

[1-S-26
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b. Dozer lever

K008-3
010 Link 070 Pin, Spring
120 A b AAAR 020 Washer, Plain 080 Shaft, Brade
0 41 g 030 Pin, Snap 090 Bush
e 040  Pin, Joint 100  Washer, Plane
050 Pin, Snap 110 Lever, Blade
060 Lever, Blade 120 Pin, Spring
130 Grip
u10-3
010 Link, Blade 070 Bolt
110—@ 020 Plate, Blade 080 Lever, Blade
030 Washer, Pin 090 Bolt
o5 040  Pin, Snap 100  Washer, Plane
050 Assy bracket, Blade 110 Grip
060 Bush 120 Pin, Joint

130 Pin, Snap

RA138-018-10

B Assembly procedure

1 1) Apply grease to the *1-marked points.
2) Put the pins just from side and lock them
at the *2-marked points.
B A
= i
E,E' i
[Ceoceovocee® "2
O @@@e@e@e@e @i O
i ianintal| el e |
T ="
% -
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B Track width change/dozer select lever

6%
% -'uiF'J.
A -ll:::-.:_‘_ : .|--
L 4892 F & - |
@ Track widih ehangs @ “Toarer™
@ daeer 2alvet fasw Track wicih cf

B Track width change/dozer select lever
Push the control lever forward.

..... The track width reduces [from 860mm to 700mm]
Push the control lever backward.

..... The track width increases [from 700mm to 860mm]

s
¥ |-
=
_"“':FJ"'.K_ |
L ERR N
5 N |
- e |
| i
@I’.‘l.ﬂl.‘r. wl AT @'.r':l.'.'.llll'
LDty
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B Operation of the Dozer

1. To raise the dozer, pull back the control
lever. Pushing the control lever forwards,
lowers the dozer.

" 1
-:_._h- I
L, \H.;
A L
e
|
| YL o =1
.:.,1.'
1
) -
@ e L @

2. While undertaking earth moving work, con-
trol both drive levers with the left hand and
the control lever with the right hand.

Courtesy of Machine.Market
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c. Swing pedal

K008-3
010 Link 060 Shaft, Swing
SECECEEEERe 020  Washer, Plain 070  Pedal, Swing
030 Pin, Snap 080 Pedal, Swing
040 Pin, Joint 090 Bolt
050 Pin, Snap 100 Washer, Plain
u10-3
010 Link 060 Pedal, Swing
AR 020  Washer, Plain 070  Bolt
030 Pin, Snap 080 Washer, Plain
040 Shaft, Swing 090 Pin, Joint
050 Pedal, Swing 100 Pin, Snap
RA138-017-10 040

B Assembly procedure

1) Adjust the stopper bolt length so that the
swing spool stays neutral even when the
swing 1 pedal is locked and stepped on.

(DWASHER SPPIING

@NUT

® Stud Bolt

@ Provide clearance of 5 ~ 15 mm.

[1-S-29
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B Boom swing operation

1.

2.

Step on the front of the pedal to swing the
boom to the left.

Step on the rear of the pedal to swing the
boom to the right.

¥y
m

@ Swnng 1o fgfy
Cwwing fa right

Q@ Baorn swirkg padal

[1-S-30

A\ WARNING

To avoid personal injury or death:
* Always keep your toes within

the edge of foot step;

otherwise there is a possibility
that your toes will be caught
between swing frame and boom
cylinder.

A\ cauTion

To avoid personal injury:
* When boom swing operation is

not in use, fold the boom swing
pedal formard to fix the pedal
from unexpected moves.

) ! -
e /h
&
e
J 18|
* iy
M
| -a2azA o A &
@ [
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d. Service port pedal

K008-3 010 Link 080 Washer, Plain
Lg 8 LA 020 Washer, Plain 090 Shaft
] 900000000 030 Pin, Snap 100 Washer, Plain
208 040 Pin, Joint 110 Pin, Spring
T 050 Pin, Snap 120 Pedal, SP
@g 060 Lever, SP 130 Holder
070 Bolt 140 Pin, Spring
2
070//%
RA028-061-10
u10-3
010 Link 080 Washer, Plain
] 020 Washer, Plain 090 Shaft
030 Pin, Snap 100 Washer, Plain
040 Pin, Joint 110 Pin, Spring
050 Pin, Snap 120 Pedal, SP
060 Lever, SP 130 Holder
070 Bolt 140 Pin, Spring
RA138-019-10
11-S-31
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B Service port operation

This pedal is used to operate attachments such
as breakers.

Service port pedal

Step on the service port pedal and pressured oil
starts following through the “P” port from the
control valve. The oil then return through the “T”
port into the tank.

s

# |
AL ! [
by

"

6%
& %

Fetel i vl

=1,
00

@) Servics ® “Uparate”

@ P" (Presswurel povt
@ T B Bl

NOTE:
* When the service port is not use, put the cover
on the pedal. The pedal gets fixed and can be
used as footrest.

(HetLiry

[1-S-32

Locking the service port padal

The service port pedal can be locked downward
in oder to use an attachment such as hand
breakerand hand auger. Please make hole to
pass the bolt through the floor mat with a knife
etc. when you lock the service port pedal. The
bolt which fixes the pedal is in the tool Kkit.
Please tighten the bolt until you are able to
depress the service port pedal.

!
2y Al /
T - A, s,
r"ii:) iz:f" “75._5-__5'
o -:;_.El-_r'-'.
ARERA 3
derviee pavt pedal
@8k
IMPORTANT:

* When the service port is not used, be careful not
to lock the pedal.
Because the hydraulic oil temperature will rise
abnormally, causing problems with the hydraulic
components.

Courtesy of Machine.Market


https://machine.market

e. Tank

(1) Oil tank

Assembly procedure

1) Assembling packings
Apply bond (THREE BOND 1215 or
equivalent) between packings and cov-
ers (suction tanks).
Tightening torque:
24~28 N'm (2.4~2.8 kgf-m)

2) Assembling the oil tank and weights
Tightening torque:
48.1~55.9 N-m (4.9~5.7 kgf-Em)
* Apply screw lock agent

3) Assembling the suction strainer and filter
(return oil)
Tightening torque:
19.6~29.4 N-m (2.0~3.0 kgf-m)

4) Parts list

Bolt

Bolt

Tank, Oil

Gasket

Filter return

Bolt

Plug

Washer with rubber

Protector, Rear (K008-3)

weights, Rear

Gauge, Oil level

Filter, Suction

Gasket

Bolt

Cover, Tank suction

Filter, Suction

Gauge, Oil level

Cover, Tank, 2, suction

Bolt

Gasket

A-A
Same also for U10-3

O]
@
®
@
®
®
@
®
@)
®
®
®
@
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(2)Tank fuel

Assembly procedure
©) 1) Assembling the band (fuel tank)
When tightening the band, press the fuel
tank to the right side, temporarily tighten
it and tighten it securely using care not
to twist the band.
Band (fuel tank) tightening torque:
48~56 N-m (4.9~5.7 kgf-m)
2) Sensor (fuel) tightening torque:
3~4 N-m (0.3~0.4 kgf-m)
3) Parts list
Cushion
Band, Fuel tank
Sensor, Fuel
Cushion
Cushion
Cushion

Swivel frame

@O®EOE

-
8

5mm L@

20mm

[1-S-34
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Routing the fuel hose

A CAUTIONS! « Clamp the fuel hose securely. Do not move the hose after clamped.
(Tighten the cord clamp (34150-2939A) together with the cover (suc-
tion tank) (RA021-62134).

The fuel hose should not come in contact with sharp edge, high-tem-
perature part or rotating part.

Do not clamp the fuel hose together with electric wire.

There should be no undue tension nor local looseness and do not flat-
ten the hose.

@ Joint (fuel drain)
® @ Rubber-lined washer
® Plug
s 5 @ Fuel tube
© 4 ® Hose clamp (spring type)

| S ® Pipe clip
i ) @ Fuel tube

o, O Pipe clip
| =Y (® Straight tag joint
S Pipe clip
@ Fuel tube
@ Fuel tube
@ Cord clamp

(Tighten together with accelerator wire.)

° Fuel tube

DgAris @ Fuel tube
1 i Cover (suction tank)
@ Hose (2 suction)
Fuel drain
Cover (2 suction tank)
@ Fuel filter
@ Pipe clip
N @ Fuel pump
- @ Pipe clip
T @ Fuel filter
@ Pipe clip
@ Fuel tube
@ Pipe clip
Pipe clip
@ Fuel tube
Fuel tube
@) Pipe clip

* Fuel return tube should be passed

between filter and hydraulic oil tank.

® Q
O®®®

® @

®

Pass it through the inside of suction tank 2 @
cover) only for type of pilot specification.

Ei@ o |o

SESES)
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010 Assy filter, Fuel
020 Band, Filter

030 Bolt

040 Assy pump, Fuel
050 Bolt

060 Bolt

070 Assy filter, Fuel
080 Bolt

090 Washer, Spring
100 Tube, Fuel

110 Joint, Pipe

120 Tube, Fuel

130 Tube

0 140 Tube, Fuel
(A) 100 RA021-007-10
150 Tube, Fuel
160 Tube, Fuel
170 Tube, Fuel
180 Tube
190 Clip, Pipe
200 Clip, Pipe
210 Bracket
220 Bolt
A B [} D E .
Protection
| Fuel tank H Fuel filter assy |—‘ Fuel pump |—’ Fuel filter assy }—| Engine | Hose hose Iength
| |
F A | Molded hose -
B | Hose length 480mm | 400mm
C | Molded hose -
P . f the fuel t D | Molded hose -
urging o € 1uel system E | Molded hose :
S i F Hose length 580mm | 480mm
£
=
i { I:E:-'! T
" 4 1
o f 3 . .
o _ g 1. Fill up the excavator with fuel.
'ﬂk v Wil N 2. Turn the starter key to the position “ON”.
ALY & AN R N 3. The air in the fuel system will be purged
s | e A, : :
: - = BF ¥ wothin one minute.
[ qw [ 44 “¥0) B A IMPORTANT:
Sy oz e _ - If the purging was insufficient, and the
(®=PREHEAT . N : .
OFF" engine dies immediately arter startlr_mg. In
© e this case repeat steps (2) to (3) again.
O “STAHT*
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f. Weight

Exploded view of U10-3 weights
(right, left and center)

010 Weight,Rear 110 Weiight RH
020 Stud 120 Stud
030 Washer, Plain 130 Washer, Plain
040 Washer, Spring 140 Washer, Spring
050 Nut 150 Nut
060 Bolt 160 Bolt
070 Bolt 170 Washer, Plain
080 Washer, Plain 180 Plug
090 Washer, Spring 190 Cover
100 Weight LH 200 Bolt

RAG21-115-10 150

Assembling torque of weights (right, left and center)
Tightening torque of 060 and 130 bolts
77.5~90.2 N-m (7.9~9.2 kgf-m)

Tightening torque of 050 nut
62.8~72.6 N-m (6.4~7.4 kgf-m)
Tightening torque of 150 nut
107.9~125.5 N-m (11.0~12.8 kgf-m)

Exploded view of K008-3 weights

(right, left and center) 010 Link 080  Washer, Plain
020 Washer, Plain 090 Shaft
030 Pin, Snap 100 Washer, Plain
040 Pin, Joint 110 Pin, Spring
050 Pin, Snap 120 Pedal, SP
060 Lever, SP 130 Holder
070 Bolt 140 Pin, Spring
060 Lever, SP
070 Bolt
Assembling torque of weights (right, left and center)
Tightening torque of 070 and 160 bolts
77.5~90.2 N'm (7.9~9.2 kgf-m)

Tightening torque of 050 nut
62.8~72.6 N-m (6.4~7.4 kgf-m)
Tightening torque of 150 nut
107.9~125.5 N'm (11.0~12.8 kgf-m)
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Assembly sketch of studs for weights

1]

MH—
&

%ﬁj

i

|+ o

& ¥

= E

[T
e

7

B Assembling of stud for weights
Studs should be mounted at A, B, C, D and E in

above Fig..
Apply screw lock agent.

B Assembling weights
Nut tightening torque
A B, C,D:107.9 ~125.5 N°-m

E

11.0 ~ 12.8 kgf-m
:62.8 ~72.6 N°'m
6.4 ~ 7.4 kgf-m
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D.Under carriage

a. Swivel bearing

(1)Assembly sketch of swivel bearing (KO08-3)
B Assembly procedure

@ 1) Set the screw hole the grease nipple to the right
side and attach the stamp mark "S" to the right
side.

@ Bolt tightening torque:

107~117.7N-m (10.5~12 kgf-m)

2) Apply and inject grease to the surface of teeth
and between balls. (DYNAMAX EP-2 or equiva-
lent)

[
[

—
| ®
-
(A™~\

[

(DAttach the mark "S" to the right side of the
track frame. (Front rotary lock hole side)

(@ Set the screw hole the grease nipple to the
right side of the rotary frame.

B L1 [
€
¢ F_
Hh
@ Apply grease the whole surface of the teeth.
(DYNAMAX EP-2 or equivalent)

w Y

n
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(2)Exploded view of swivel bearing (KO08-3)

3) Parts list

010 Bearing, Swivel
020 Bolt

030 Pin, Straight
040 Tube, Grease
050 Tube, Grease
060 Connector

/70 070 Body, Connector
0601 1 080 Nut

{090

N 090 Sleeve

100 Nipple, Grease

RA028-039-10

Grease tube length
Grease tube length

- ® 540mm
310mm

7
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(3)Assembly sketch of swivel bearing (U10-3)
Assembly procedure

® 1) Set the screw hole the grease nipple to the left
side and attach the stamp mark "S" to the left
side.

® Bolt tightening torque:

107~117.7N-m (10.5~12 kgf-m)

2) Apply and inject grease to the surface of teeth
and between balls. (DYNAMAX EP-2 or equiva-
lent)

(D Attach the mark "S" to the left side of the track
frame.

@ Set the screw hole the grease nipple to the
left side.

@ Parallel pin

@Bearing (swivel)

N e
\@ 3
—|, {}m@

® Apply grease the whole surface of the teeth.
(DYNAMAX EP-2 or equivalent)
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(4)Exploded view of swivel bearing (U10-3)

[1-S-42

3) Parts list
010 Bearing, Swivel
020 Bolt
030 Pin, Straight
040 Tube, Grease
050 Tube, Grease
060 Connector
070 Body, Connector
080 Nut
090 Sleeve
100 Nipple, Grease

Grease tube length

® 425mm
290mm

Courtesy of Machine.Market
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010 | ASSY FRAME, ROPS
020 | FRAME

030 | FRAME

040 | ASSY PIN

050 | LABEL, ROPS WARNING
060 | WASHER, PLAIN

070 | NUT, SELF-LOCKING
080 | PIN, SPLIT

090 | BOLT

100 | BOLT

110 | WASHER, PLAIN

120 | WASHER, SPRING

RA028-097-10

I Pressing the part ®, tighten up the two bolts
-t ® (for both sides).

| - Tightening torque (7T):

| 123.6~147.1 N'm (12.6~15.0 kgf-m)

i Install the ROPS onto the stud bolt ©.
_'l (Keep the three bolts (090) at ®.) (For both
— sides, not to be tightened up yet)
Tighten up the nut ® (for both sides).
Then tighten up the three bolts © (for both
sides).

Tightening torque of nut ® (9T):
103.0~117.7 N-m (10.5~12.0 kgf-m)

Tightening torque of bolt © (4T):
62.8~72.6 N'm (6.4~7.4 kgf-m)

Fitting the frame (ROPS, top)

Outside Inside
Note: Attention to the | 02576-50200 | Install the pin from
| wire's direction. | IIII.-‘ANtI-I'Otatlon nut | inside and the snap pin
| | E/from outside.
| |
- ‘: =I
ﬂ\@
. - — 1
o —,
— P
[ - 1
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c. Seat belt setup angle

Seat Belt | g
45

1.

[ leture _]

N

right Left

o

___:tsﬁ

Assembling the seat belt

N\
Inside E ] { f & E[@ Outside

l'll : -. .'.l IlII|_
/ N
® @

@ Seat belt

@ Plain washer

@ Nut

@ Frame (rops)

® Fixture

® Plain washer

@ Bolt : Tightening Torque 60.8~70.6 N-m (6.2~7.2 kgf-m)
Spring washer

1I-S-44
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d. Take-up Unit

Component parts
@ Idler assembly
@ Track roller

® Grease cylinder

Machine front side

(1)Idler assembly
Front idler disassembly procedure

1) Remove the rubber rollers and dismount the
frond idler in assembly.

2) Pull out the spring pin by means of pin puller.
<<At assembly>>
* Idler assembly should be rotated smoothly
after assembling.

[1-S-45
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3) Remove the plate and dismount the idler sup-
port by gear puller.
<<At assembly>>
Plate tightening torque:
48.0~55.9N'm (4.9~5.7 kgf-m)
Apply screw lock agent.

4) Remove the oil seal by screwdriver.
<<At assembly>>
Apply grease to the lip of oil seal.

5) Remove the circlip.

6) Pull out the idler shaft downward.
<<At assembly>>
Inject grease into the bearing.

[1-S-46
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P4
o

CHONONCRONCNORONONOIF

Parts Name
Idler
Idler shaft
Idler support
Plate
Oil seals

Ball bearing
Collar
Circlip
Spring pin
Bolts

Assembly procedure

1) Bolt (01774-61220) tightening torque:
78.0~90.0N-m (7.9~9.2 kgf-m)
* Apply screw lock agent.

D Bolt

@ Track roller

®@ Apply screw lock agent
@ Machine outside

(® Machine inside

Z
o

@0 ®e 0 0 :

Parts Name Q'ty

Track roller

Shaft (track roller)
Ball bearing

Oil seal

Collar

N N NN =2 =~

Circlip

11-S-47
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(3) Grease cylinder

Assembly procedure
® 1) Nipple assembly tightening torque:

103.0~108.0N-m (10.0~11.0 kgf-m)
* Tighten it twice.
I -
JE. G — —— _
N
4) Tension of crawler (rubber crawler specification)
8~13 mm (Dimension between the track roller

2) Apply oil (NEW UDT, M80B or equivalent) to
dust seal, O-ring and backup ring when assem-

® Guide of track frame side and the core of rubber crawler)

(@ Mating face of backup ring should be directed 5) Parts list

*Mount the backup ring so that its mating face
should be horizontal.
3) Grease injection
Push the shim up to "A" and inject grease.
* DYNAMAX EP2 or equivalent

—

bling them.
in OK direction.

P4
o

CSNCNONORORONOIRE

Parts Name Qty

Cylinder tube
Rod

Nipple, assembly
Dust seal

O-ring

Ring (backup
Plug (PT1/8)

[ UL U U G U

[1-S-48
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e. Track Frame (Adjustable Leg Specification)
(1)Route of adjustable leg hose

BAssembly procedure

1) Connection of adjustable leg hose
@ + Pay attention to wrong connection of the hose.

e 4l

* Provide a clearance between the track frame

| and the hose.

| » Align the swivel joint lower part with the hose

| sleeve lower side together with rod and bottom
hose of the track frame.

Machine bottom si:ﬂe

No. Parts Name Q'ty

®  Hose (High pressure, 1/4) 1
®  Hose (High pressure, 1/4) 1

® Provide clearance.

@ Machine front side

® Machine rear side

® Be sure to connect the track cylinder bottom
side directly to the frame (track, right).

&
&
©

Left Side * Right Side

*

* Center of metal fittings of hose should be located at same line of bottom of
Rotary joint.

[1-S-49
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(2)Exploded view of track frame

[1-S-50

No. Parts Name Q'ty
010  Frame, Center 1
020 Frame, Track LH 1
030 Frame, Track RH 2
040 Cover 2
050 Bolt 6
060 Base 1
070  O-ring 1
080 Bolt 4
090 Pin 2
100 Bolt 2
110  Washer, Spring 2
120 Cover 1
130 Bolt 4
140 Bolt 4
150 Washer, Spring 4
160  Guide 2
170  Bolt 2
180 Washer, Pin 2
190 Guide, Hose 1
200 Bolt 2

3) Mounting the track cylinder

* Be sure to connect the track cylinder bottom

side to the frame (track, right).
4) Mounting the track frames (right, left)

* Apply grease (ALBANIA EP2 or equivalent)
when mounting the track frames (right, left).

Courtesy of Machine.Market
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(3)Adjustment of crawlers

» To loosen the crawlers, follow the following pro-
cedure:

A\ cauTiON
To avoid personal injury:

* Do not loosen the grease nipple com-
letely or too quickly. Otherwise grease
under high pressure in the tension cylin-
der could squirt out.

* Do not crawl under the excavator.

1. Using a socket wrench, loosen the grease nip-
ple a few turns.

2. When grease oozes out from the thread, rotate
the crawler and loosen the crawler in the lifted
position (see illustration).

After adjustmentis completed:

Using the socket wrench, tighten the grease nipple.
Tightening torque must be between 72.3 to 79.6
ft-Ibs (98 to 108 N-m, 10 to 11 kgf-m)

IMPORTANT:

* If the crawlers are too tight,
increased.

e If the crawlers are too loose, the crawler
shoes may collide with the sprocket, and
wear is increased.

The crawler may dislocate or come off.

¢ Clean the crawler after every use.

¢ Should the crawler tension be heightend due
to mud sicking, lift the crawler with the help
of the boom, arm and bucket, idle the engine
and remove the mud from the crawler, espe-
cially from the opening og the link plate,
carefully.

wear is

€ Tension the crawlers as specified:
1. Appli grease @ to the grease nipple .

O i
" q‘/{" N EE A A
F \ o
Lagusd jng—
@I FAEE Mne
@ Graoass gun

2. Tension the crawler in the lifted position, so that
the distance “A” (clearance between the track
roler and the inside surface of the crawler) is 10

to15 mm (see illustration) , (In this case, the
crawler seam is positioned on the top centre
between the idler and the sprocket.

A\ pANGER

To avoid personal injury or death:

* Do not work under the machine in this
condition.

* For your safety do not rely on hydrauli-
cally supported devices, they may leak
down suddenly drop or be accidentally
lowered.

- !‘:, '
T A k= -
e e
L-48538 5
- I -
i |
A 4
Fi
F y
o 4
255 T A
@;.'."'_l.'rl (ATark @ I iy 15 mim
IMPORTANT:

* Make sure that no obstacles, such as
stones, are caught in the crawler. Remove
such obstacles before adjusting the crawler
tension.

¢ Crawler seam
The ends of the rubber crawler are joined
witha seam. When adjusting the crawlers,
the seam must be positioned on the top cen-
tre between the idler and the sprocket.

If the seam is positioned incorrectly, the
crawlers will be tensioned to loosely, and a
further re-adjustmentwill be necessary.

¢ Rotate the crawler after adjustment one to
two times to check the tension.

[1-S-51
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* Additionally the following points are to be

observed when adjusting rubber crawlers.

1. If the crawler slackens more than 25 mm,
readjust them.

2. Check crawler tansion 30 hours after inistial
use and readjust if necessary. Check and
adjust there after every 50 service hours.

B Special information when using rubber crawl-

ers
1.

When turning, preferably make a slow swing
turn. Avoid spin turns to lessen lug wear and
ingress of dirt.

The relief valve may be activated if too much dirt
and sand clog the crawlers. In this case move
the machine for a short distance straight back-
wards to let the earth and sand fall off, then a
turn can be made.

Avoid using rubber crawler on riverbeds, stonly
underground, ferro-concrete and iron plates.
The rubber can be damaged as well as crawler
wear increasing.

[1-S-52
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K008-3, U10-3
TO THE READER

The following engine WSM has been compiled after minor changing of original 68
mm stroke series engine WSM by eliminating some pages which doesn’t apply to
construction machinery model of K0O08-3, U10-3 series.

Still some pages contain common specifications on -68 mm stroke series engine.
Therefore, some data may differ from the engine mounted on construction machinery.
In that case, please come to B. Engine specifications for construction machinary.

This Workshop Manual has been prepared to provide servicing personnel with
information on the mechanism, service and maintenance of KUBOTA Diesel Engine
03-M Series. It is divided into two parts, “Mechanism” and “Servicing” for each sec-
tion.

B Mechanism

Information on the Features and New Mechanisms are described. This informa-
tion should be understood before proceeding with troubleshooting, disassembling and
servicing.

B Servicing

The heading “General” includes general precautions, check and maintenance and
special tools. There are troubleshooting, checking and adjusting, disassembling and
assembling, and servicing which cover procedures, precautions, factory specifications
and allowable limits.

All information illustrations and specifications contained in this manual are based
on the latest product information available at the time of publication. The right is
reserved to make changes in all information at any time without notice.

Due to covering many models of this manual, illustration being used, have not
been specified as one model.

April 2003
© KUBOTA Corporation Construction machinery Division

-M-2
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A.Safety first

decals on the engine itself to warn of the possibility of personal injury. Read these instruc-
tions carefully.

It is essential that you read the instructions and safety regulations before you attempt to
repair or use this unit.

A DANGER Indicates an imminently hazardous situation which, if not avoided, will
result in death or serious injury.

A WARNING Indicates a potentially hazardous situation which, if not avoided, could
result in death or serious injury.

A CAUTION  Indicates a potentially hazardous situation which, if not avoided, may
result in minor or moderate injury.

Bl IMPORTANT Indicates that equipment or property damage could result if instructions
are not followed.

Bl NOTE Gives helpful information.

BEFORE SERVICING AND REPAIRING

(1) Read all instructions and safety instructions in this
manual and on your engine safety decals.

(2) Clean the work area and engine.

(3) Place the engine on a firm and level ground.

(4) Allow the engine to cool before proceeding.

(5)

(6)

Stop the engine, and remove the key.
Disconnect the battery negative cable.

00000F00010

[11-M-3
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B.Engine specifications for construction machinery

K008-3US K008-3EU U10-3EU
Model D722-EBH-3 D722-BH-3 D722-BH-4
No. of cylinder 3 «— «—
Bore x Stroke mm 67 x 68
in 2.64 x 2.68 < <
Displacement cc 719
ind 43.9 < <
Max. output/rpm kW/rpm 7.5/2050
PS/rpm 10.2/2050 «— “—
HP/rpm 10.1/2050
Compression ratio 23 «— <«
Max.torque N-m 39.3
kgf-m 4.01 <« <«
ft-Ibf 29
Dimensions : L x W x H mm 396 x 389 x 520 - -
in 15.6 x 15.3 x 20.5
Dri weight kg 73
lbs 161 < <
Valve clearance mm 0.145-0.185 - -
in 0.0057 - 0.0073
Firing sequence 1-2-3 <« <«
Compression pressure MPa 2.84 - 3.23/2.25
(A)(B) kgflcm? 29 - 33/23 - -
psi 412 - 469/327
Fan belt Bando RPF2320 «— <«
Fuel consumption ratio g/kWh 286
g/Psh 210 «— “—
Ibs/Hph 0.47
Fuel consumption I/h 2.4 - -
gal’h 0.63
Max. speed without load rpm 2400 2 « «—
Speedwith 2 pumps relief rpm 22002 « «
Speed with idling rpm 1100 - 1300 «— «—
Engine oil pressure with rated kPa 196 - 441/10
engine rpm kgf/cm? 2.0-4.511.0 «— «—
psi 28.4 - 64.0/14.2
Injection pressure MPa 13.7
kgf/cm2 140 <~ <~
Engine oil consumption ratio g/kWh 0.95
g/Psh 0.7 <« <«
Ibs/Hph 0.71
-M-4
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C.Engine electric components

K008-3US KO008-3EU U10-3EU
Model D722-EBH-3 D722-BH-3 D722-BH-4
Fuel injection pump type BoschMDtype mini- - -
pump
Nozzle type DN4PD62 mini-nozzle «— «—
Injection pressure MPa 13.7
kgf/cm2 140 <« <«
psi 1991
Dynamo 12V 150W «— «—
Manufacturer P/N 15531-6401 A «— «—
Regulator adjusting voltage \% 12V 14A «— «—
Battery type 44B19R «— «—
Normal capacity of 5 hrs rating Ah 30 «— «—
Specific gravity of electrolite 1.28< « «
Starter motor 12V 0.95kW «— «
Manufacturer P/N 16853-6301A «— «
Grow plug Q 0.9 «— «—
I-M-5

Courtesy of Machine.Market



https://machine.market

D.Performance Curve

BRAKE HORSEPOWER
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E.Dimensions
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M.F FEATURE

68 mm STROKE SERIES WSM, 01165

FEATURE

) l b
|
/.Q;',:,’ = J ,J =
A a1
&\
— _
A :? 5
O - }\
0109F011
The Z442-B, 7482-B, D662-B, D722-B are vertical, H NOTE

liquid-cooled, 4-cycle diesel engines.

They incorporate KUBOTA's foremost technologies.
With KUBOTA's the “NTVCS” (New Three Vortex
Combustion System), well-known Bosch MD mini
type injection pump and the well-balanced design,
they give greater power, low fuel consumption, little
vibration and quiet operation.

® Since January 1994, E-TVCS has been used for the
combustion chamber of our products instead of
traditional N-TVCS.
E-TVCS was developed with an eye toward clean
exhaust gas which is more environmentally
friendly.
The combustion chamber models mentioned
hereinafter refers to E-TVCS.
Model of combustion chamber :
N-TVCS (Engine Serial Number ; 489290 or lower)
E-TVCS (Engine Serial Number ; 489291 or higher)

Courtesy of Machine.Market
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M.1 ENGINE BODY 68 mm STROKE SERIES WSM, 01160

EJ ENGINE BODY

[1] CYLINDER BLOCK

The engine has a high durability tunnel-type
cylinder block in which the crank bearing component
is a constructed body. Furthermore, liner less type,
allow effective cooling, less distortion, and greater
wear-resistance. The noise level is reduced to a
minimum because each cylinder has its own chamber.

0172F007

[2] CYLINDER HEAD

The cross-flow type intake/exhaust ports in this
engine have their openings at both sides of the
cylinder head. Because overlaps of intake/exhaust
ports are smaller than in ports of ather types which
have openings on one side, the suction air can be
protected from being heated and expanded by
heated exhaust air. The cool, high density suction air
has high volume efficiency and raises the power of
the engine.' Furthermore, distortion of the cylinder
head by heated exhaust gas is reduced because
intake ports are arranged alternately. The
combustion chamber is of KUBOTA’s exclusive New
TVCS combustion chamber type. Suction air is
whirled to be mixed effectively with fuel, prompting
combustion and reducing fuel consumption.

In the combustion chamber are installed throttle
type injection nozzle and rapid heating sheathed
type glow plug. This glow plug assures easier than
ever engine starts even at —15°C (5°F).

0109F014

(1) Combustion Chamber
(2) Intake Port

(3) Exhaust Port

(4) Nozzle Assembly

(5) Glow Plug’

(6) Cylinder Head

é (7) Fan-shaped Concave

(8) Stream
(9) Airinlet

00877009 © - IF E N

M Combustion System

These engine use the "NTVCS” (New Three Vortex
Combustion System) to achieve perfect combustion
for maximum power. The NTVCS combustion system
provides unique shape of throat in the air inlet (9) for
combustion chamber, to produce three streams (8) of
air in the chamber (1) when compressing, giving an
ideal mixture of air and fuel.

In addition, a fan-shaped concave (7) is provided
on top of the piston to allow a smooth ejection of
the exhaust gas, offering highly efficient
® combustion.

0087F010

M-3 .
Courtesy of Machine.Market


https://machine.market

M.1 ENGINE BODY 68 mm STROKE SERIES WSM, 01160

[3] CRANKSHAFT

The crankshaft with the connecting rod converts
the reciprocating motion of the piston into the
rotating motion.

The crankshaft is made of tough special alloy steel,
and the journals, pins and oil seal sliding portions are
induction hardened to increase the hardness for
higher wear resistance.

The front journal is supported by a solid type
bearing, the intermediate journal by a split type, and
the rear journal by a split type with thrust bearings.

The crankshaft is provided with an oil gallery,
through which engine oil is fed to the crank pin
portion, and lubricate it.

0087F011

[4] PISTON AND PISTON RINGS

The piston is made of aluminum alloy.

Two recesses for the valves are provided on top of
the piston. A fan-shaped depression is also given
atop the piston in order to allow combustion gas to
jet smoothly. The piston pin is slightly out of the
center of the piston. In this design, the run-out of the

TI)O
~@ J piston at the top and bottom dead points can be

: 1 1@ reduced, thereby resulting in lower operating noise.
® The piston has a slightly oval shape when cold (in
'S consideration of thermal expansion) and a concave
head.

Three rings are installed in grooves in the piston.
The top ring (1) is a keystone type, which can stand
0109F017 against heavy loads, and the barrel face on the ring
‘ fits well to the cylinder wall.
The second ring (2) is an undercut type, which
effectively prevents the oil from being carried up.
@ The oil ring (3) has chamfered contact faces and an
expander ring, which increase the pressure of the oil

‘ ring against the cylinder wall.
: Q ’ Several grooves are cut on the topland to help

heat dissipate and to prevent scuffing.

“’ (1) TopRing

(2) SecondRing -

(3) OilRing
® (4) Fan-Shaped Concave
0087F013 (5) Valve Recess '

[5] CONNECTING ROD

Connecting rod (2) is used to connect the piston
with the crankshaft. The big end of the connecting
rod has a crank pin bearing (3) (split type) and the
small end has a small end bushing (1) (solid type).

(1) Small End Bushing
(2) Connecting Rod
(3) Crank pin Bearing

0109F018
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M.1 ENGINEBODY ' : 68 mm STROKE SERIES WSM, 01160

[6] CAMSHAFT

The camshaft (3) is made of special cast iron and
the journal and cam sections are chilled to resist
wear. The journal sections are force-lubricated. The
fuel camshaft (5) controls the reciprocating
movement of the injection pump. The fuel camshaft
is made of carbon steel and the cam sections are
quenched and tempered to provide greater wear

resistance. .
(1) Cam Gear (4) Injection Pump Gear
(2) Camshaft Stopper - (5) Fuel Camshaft

(3) Camshaft

A116F019

[7] FLYWHEEL

The flywheel stores the rotating force in the
combustion stroke as inertial energy, reduces
crankshaft rotating speed fluctuation and maintains -
the smooth rotating conditions. : .

The flywheel periphery is inscribed with the marks
showing top dead center mark TC. ‘ P

The flywheel has gear teeth around its outer rim,
which mesh with the drive pinion of the starter. -

(1) -Crankshaft ‘ (3) Flywheel Screw
(2) Flywheel

0109F023.

[8] ROCKER ARM

The rocker arm assembly includes the rocker arms
(1), rocker arm brackets (4) and rocker arm shaft (5)
and converts the reciprocating movement of the
push rods to an open/close movement of the inlet
and exhaust valves. ‘

Lubricating oil is pressurized through the bracket
to the rocker arm shaft, which serves as a fulcrum so
that the rocker arm and the entire system are
lubricated sufficiently.

(1) Rocker Arm (4) Rocker Arm Bracket
(2) Lock Nut (S) Rocker Arm Shaft
(3) Adjusting Screw

0109F021
[9] VALVE TIMING
The timing for opening and closing the valve is
@) ¥ oz, @ ' extremely important to achieve effective air intake
@ ;7 and sufficient gas exhaust.

The appropriate timing can be obtained by
aligning the marks on the crank gear and the cam
gear when assembling.

tnlet valve open @ 0.35 rad. (20°) before T.D.C.

Inlet valve close @ 0.79 rad. (45°) after B.D.C.

@ Exhaust valve open @ 0.87 rad. (50°) before B.D.C.
o o
g s, 155 0¥ »® Exhaust valve close @ 0.26 rad. (15° after T.D.C.
0107F021 or
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M.2 LUBRICATING SYSTEM

68 mm STROKE SERIES WSM, 01160

P=] LUBRICATING |
k=l SYSTEM

[1] GENERAL

(F)

0109F024

[A] Oil Pump
[B] Oil Strainer [D] Piston

This engine’s lubricating system consists of oil
strainer, oil pump, relief valve, oil filter cartridge and
oil switch. The oil pump sucks lubricating oil from
the oil pan through the oil strainer and the il flows
down to the filter cartridge, where it is further
filtered. Then the oil is forced to crankshaft,
connecting rods, idle gear, camshaft and rocker arm

[C] Rocker Arm and Rocker Arm Shaft

[E] Camshaft
[F] OilFilter Cartridge and Relief Valve

shaft to lubricate each part. Some part of oil,
splashed by the crankshaft or leaking and dropping
from gaps of each part, lubricates these parts:
pistons, cylinders, small ends of connecting rods,
tappets, pushrods, inlet and exhaust valves and
timing gears.

Courtesy of Machine.Market
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68 mm STROKE SERIES WSM, 01160 M.2 LUBRICATING SYSTEM
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0107F025 - B o
Engine Oil Flow
(1) OilPan (9) BigEnd (16) Tappets
(2) OilStrainer (10) Timing Gear (17) Camshaft Bearing
(3) OilPump (11) Splash (18) Camshaft
(4) Relief Valve (12) Bore (19) Drain
(5) Oil Filter Cartridge (13) SmallEnd (20) Rocker Arm
(6) Idle Gear (14) Piston (21) Oil Switch
(7) Main Oil Gallery (15) Fuel Camshaft (22) Rocker Arm Shaft

(8) Main Bearing

M-10 Courtesy of Machine.Market
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M.2 LUBRICATING SYSTEM 68 mm STROKE SERIES WSM, 01160

[2] OILPUMP

The oil pump is a trochoid pump, whose rotors
have trochoid lobes. The inner rotor (3) has 4 lobes
and the outer rotor (4) has 5 lobes, and they are
eccentrically engaged with each other. The inner
rotor, which is driven by the crankshaft through the
gears, rotates the outer rotor in the same direction,
varying the space between the lobes.

While the rotors rotate from (A) to (B), the space
teading to the inlet port increases, which causes the
vacuum to suck in the oil from the inlet port.

When the rotors rotate to (C), the space between
both rotars switches from the inlet port to the outlet

port.
C047F014 At (D), the space decreases and the sucked oil is
(1) Inlet Port (3) Inner Rotor discharged from the outlet port.
(2) OutletPort (4) Outer Rotor '

[3] RELIEF VALVE

The relief valve prevents the damage to the
lubricating system due to the high pressure of the oil.

The relief valve is ball direct acting type, and is
best suited for low pressures.

When the pressure of the oil, forced by the pump,
exceeds the specified value, the oil pushes back the
ball (2) and escapes to the oil pan.

(1) Spring (3) Valve Seat
(2) Ball

0109F026

[4] OIL FILTER CARTRIDGE

After lubricating, the lubricating oil brings back
various particles of grit and dirt to the oil pan. Those
i : ? particles and the impurities in the lubricating oil can
cause wear or seizure of the engine parts. It may also
impair the physical and chemical properties of the oil
itself.

The lubricating oil which is force-fed by the pump, is
filtered by the filter cartridge with the filter element
- (2). When the filter element accumulates on

L excessive amount of dirt and the oil pressure in the
infet line builds up by 98 kPa (1.0 kgf/cm2, 14 psi)
more than the outlet line, the bypass valve (1) opens
to allow the oil to flow from the inlet into the outlet
0109F028 0109F029 line, bypassing the filter element.

(1) Bypass Valve (2) Fiiter Element

Courtesy of Machine.Market
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[5] OIL PRESSURE SWITCH

[A]

0107F029

[B]

0107F030

The oil pressure switch is mounted on the cylinder
block and is led to the lubricating oil passage.

When the oil pressure falls below the specified
value, the oil'pressure warning lamp lights.

[A] Atthe proper oil pressure [B] Atlower oil pressure, 49
kPa (0.5 kgf/cm?, 7 psi) or
less

(1) Terminal (5) Contactrivet

(2) Insulator (6) Contact -

(3) Spring (7) Oil Switch Body
(4) Rubber gasket .

Courtesy of Machine.Market
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[E] COOLING SYSTEM

[1] GENERAL

(1) Radiator
(2) Suction Fan

‘ (3) Thermostat
B (4) Water Pump
(5) Cylinder Head
(6) Cylinder Block

0L

BO83F248

it

The cooling system consists of a radiator (1) (not
included in the basic engine), centrifugal water
pump (4), suction fan (2) and thermostat (3).

The water is cooled through the radiator core, and
the fan set behind the radiator pulls cooling air
through the core to improve cooling.

The water pump sucks the cooled water, forces it
into the cylinder block and draws out the hot water.

[2] WATER PUMP

0109F031

Then the cooling is repeated. Furthermore, to
control temperature of water, a thermostat is
provided in the system. When the thermostat opens,
the water moves directly to radiator, but when it
closes, the water moves toward the water pump
through the bypass between thermostat and water
pump. The opening temperature of thermostat is
approx. 71°C (160°F).

The water pump is driven by the crankshaft via a
V-belt. Water cooled in the radiator is sucked into
the water pump from its lower portion and is sent
from the center of the water pump impeller (4)
radially outward into the water jacket in the
crankcase.

(1) Bearing Unit

(2) Water Pump Body

(3) Mechanical Seal

(4) Water Pump Impeller

Courtesy of Machine.Market
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[3] THERMOSTAT

The thermostat maintains the cooling water at
correct temperature. KUBOTA's engine uses a wax
pellet type thermostat. Wax is enclosed in the pellet.
NS The wax is solid at low temperatures, but turns liquid
at high temperatures, expands and opens the valve.
(A) At low temperatures (lower than 71°C (160°F)).
As the thermostat is closed, cooling water
circulates in the engine through the water return
pipe without running to the radiator. Air in the
water jacket escapes to the radiator side through
leak hole (6) of the thermostat. ‘

(B) At high temperatures (higher than 71°C (160°F)).
When the temperature of cooling water exceeds

C042F048 C042F049 71°C (160°F), wax in the pellet turns liquid and

: - expands. Because the spindle (4) is fixed, the
8; f,?:e g; i’e";th:g;mbbe' pellet (3) is lowered, the valve (2) is separated
3) Pellet (7) Wax (solid) from the seat (1), and then cooling water is sent
(@) Spindle (8) Wanx (liquid) to the radiator.

[4] RADIATOR (notincluded in the basic engine)

The radiator core consists of water carrying tubes
and fins (3) at a right angle to the tubes {(2). Heat of
hot water in the tubes is radiated from the tube walls
and fins. KUBOTA's engine uses corrugated fin type
core which has a light weight and high heat transfer
rate. Clogging is minimized by the louverless
corrugated fins.

(1) Cooling Air

(2) Tube

(3) Fin

(4) Louverless Corrugated Fin
(5) Louvered Corrugated Fin

0076F014

[5] RADIATOR CAP

The radiator cap is for sustaining the internal
pressure of the cooling system at the specified level
88 kPa (0.9 kgf/cm2, 13 psi) when the engine is in
operation. The cap consists of a pressure valve (1) a
vacuum valve (2), valve springs, gasket, etc.

[A] Cooling water is pressurized by thermal expansion
of steam, and as its boiling temperature rises,
generation of air bubbles will be suppressed. (Air
bubbles in cooling water lowers the cooling effect.)

0011F033 ' [A] When radiator internal pressure is high
[B] When radiator internal pressure is negative
(1) Pressure Valve
(2) Vacuum Valve
(B]
0011F034
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P-] FUEL SYSTEM

[1] GENERAL

0109F032

*(1) Fuel Tank
(2) FuelFilter
(3) Injection Pump
(4) Injection Pipe
(5) Injection Nozzle
(6) Fuel Overflow Pipe
**(7) Fuel Feed Pump

Fuel from the fuel tank (1) passes through the fuel
filter (2), and then enters the injection pump (3) after
impurities such as dirt, water, etc. are removed.

The fuel pressurized by the injection pump to the
opening pressure (13.73 to 14.71 MPa, 140 to 150
kgf/cmz2, 1991 to 2062 psi), of the injection nozzle (5)
is injected into the combustion chamber.

Part of the fuel fed to the injection nozzle (5)
lubricates the moving parts of the plunger inside the
nozzle, then returns to the fuel tank through the fuel
overflow pipe (6) from the upper part of the nozzle
holder. o =

M NOTE ‘

® Component marked * is not included in the basic
modei. ‘

e Component marked ** is included only in the
basic model. R

[2] FUEL FILTER (notinciuded in the basic model)

0109F053

Each moving part of the injection pump and
nozzle is extremely precision machined, and
clearances of their sliding parts are extremely small.
Fuel itself serves as.lubricating oil. For this reason, it
is extremely important to completely remove water
and dirt contained in fuel.

This fuel filter, which uses very fine filter paper,
serves to separate and filter dirt in fuel and water
accumulated in the tank.

Air vent plug is fitted to the cock body. Before
starting or after disassembling and reassembling,
loosen this plug and bleed the air in the fuel system.

(A) Inlet

(8) Outlet

(1) Fuel Cock

(2) AirVentPlug
(3) Filter Element
(4) Filter Cup
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[3] FUEL FEED PUMP

The filtered’ fuel is fed to the injection pump by
the fuel fed pump.

The chamber (1) is enclosed with the inlet valve (2),
the outlet valve (5) and the diaphragm (6), which is
linked to the rocker arm with the pull rod (7). The
rocker arm is swinged by the eccentric cam on the
fuel camshaft (4).

When the diaphgram is pulled down, vaccum in
the chamber (1) causes the outlet valve (5) to close
and the atomospheric pressure in the fuel tank to
force the fuel into the chamber, opening the inlet
valve (2).

When the diaphragm is pushed up by the cam, the
pressure in the chamber causes the inlet valve to
close and forces out the fuel, opening the outlet

valve.

(A) Infet Stroke (B) Discharge Stroke
(a) from fuel filter (b) toinjection pump
(1) Chamber (5) Outlet Valve

(2) Inlet Valve (6) Diaphragm

(3) Rocker Arm (7) PullRod

(4) Fuel Camshaft

0109F033

[4] INJECTION PUMP

A Bosch MD type mini pump is used for the
injection pump. It is small, lightweight and easy to
1 2 3 handle.

The plunger (7) with a right-hand lead recipro-
cates via the tappet roller (9) by means of the
camshaft fuel cam, causing the fuel to be delivered
into the injection nozzle.

(1) Delivery Valve Holder (6) Cylinder
(2) Delivery Valve Spring (7) Plunger
(3) Delivery Valve (8) Plunger Spring
(4) Control Rod (9) Tappet
,i (5) ControlSleeve
C @
AE—C
—®
'©
5
O —9)
0109F034

M-21
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(1) Pump Element

The pump element (1) is consist of the plunger (3)
and cylinder (2).

The sliding surfaces are super-precision machined
to maintain injection pressure at engine low speeds.
Since the driving face (7) fits in the control steeve, the
plunger (3) is rotated by the movement of the
control rack to increase or decrease of fuel delivery.

As described above, the plunger (3) is machined to
have the slot (5) and the control groove (6). . .

(1) Pump Element (5) Slot
(2) Cylinder (6) Control Groove
(3) Plunger (7) Driving Face

(4) FeedHole
0011F043 ;

(2) Delivery Valve

The delivery valve consists of the valve (1) and the

Valve seat (2).
1 3 The delivery valve prevents the fuel from flowing
back into the delivery chamber through the injection
pipe. It also prevents the fuel from dribbling at the
injection nozzle.

When the delivery stroke ends the relief plunger
moves into the bore of the valve seat and seals the
delivery line from the delivery chamber. The relief
plunger lowers further until the valve seats suck back
the fuel to prevent dribbling at the injection nozzle.

(1) Valve (3) Relief Plunger

(2) Valve Seat
0011F042

(3) Dumping Valve

1. At fuel injection
Since dumping valve is pushed up to press the
spring, fuel is pressure-fed to injection nozzle the
same as without dumping valve.

2. At suck-back

At suck-back by delivery valve after fuel injection
fuel returns through dumping valve orifice
Generally second injection is apt to occur by reflex
pressure due to reaction of sudden pressure drop
when changing into suck-back by delivery valve
from high injection pressure. As a result of
preventing this second injection perfectly by
dumping valve and dissolving nozzle clogging,
durability of injection nozzle is improved.

0087F025

M-23
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(4) Operation of Pump Element

1. Before delivery
As the tappet lowers, the plunger (2) also lowers
and fuel is drawn into the delivery chamber (1)
through the feed hole (5) from the fuel chamber

()

m

A=
1§=¢ (4).
R 2. Beginning of delivery

When the plunger is pushed up by the cam and the
head of the plunger closes the feed hole, the
pressure in the delivery chamber rises to push the
relief plunger (3) open.

Fuel is then force-fed into the injection pipe.

3. Delivery |

While the plunger is rising, the delivery of fuel
continues.

N

4. End of delivery :
When the plunger rises further and the control
groove (6) on its periphery meets the feed hole,the
fuel returns to the fuel chamber from the delivery
chamber through the control groove and the feed

hole.
(1) Delivery Chamber (4) FuetChamber
(2) Plunger (5) Feed Hole
(3) Relief Plunger (6) Control Groove

0011F044

(5) Injection Control

1. No fuel delivery

At the engine stop position of the control rod (3),
the lengthwise slot (1) on the plunger (2) aligns
with the feed hole (5). And the delivery chamber
(4) is led to the feed hole during the entire stroke
of the plunger.

The pressure in the delivery chamber does not
build up and no fuel can be forced to the injection
nozzle.

2. Fuel delivery
The plunger (2) is rotated (See figure) by the
control rod (3). When the ptunger is pushed up,
the hole (5) is closed. The pressure in the delivery
chamber (4) builds up and forcefeeds the fuel to
the injection nozzle until the control groove (6)
meets the feed hole (5).
The amount of the fuel corresponds to the
distance "A".

(1) Slot (4) Delivery Chamber
(2) Plunger (5) Feed Hole
(3) Control Rod (6) Control Groove
0109F304
M-25
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[5] INJECTION NOZZLE

This nozzle is throttle-type. The needle valve (5) is
pushed against the nozzle body (4) by the nozzle
spring via the push rod (3). Fuel pressurized by the
injection pump pushes the needle valve up and then
is injected into the sub-combustion chamber.

Excessive flow passes from nozzie holder center
through the eye joint and the fuel overflow pipe to
the fuel tank. ‘

The injection pressure is 13.73 to 14.71 MPa (140 to
150 kgf/cm?2, 1991 to 2133 psi), and is adjusted with
adjusting washers (2).

(1) Nozzle Holder Body (4) Nozzle Body
(2) Adjusting Washer (5) Needle Valve
(3) Push Rod

A116F012

[6] GOVERNOR

The governor controls the amount of the fuel to
be fed in the entire speed range to prevent the
engine from changing its speed according to the
load. 1

The fork lever 1 (3) is held where two forces on it
are balanced. One is the force that fork lever 2
pushes, which is caused by the tension of the
governor spring (4) between the governor lever (1)
and fork lever 2 (5). Another is the component of the
centrifugal force produced by the steel balls (6)
which are rotated by the fuel camshaft (10).

H Atstart ‘ ‘

The steel ball (6) has no centrifugal force.

Fork lever 1'(3) is pulled by the start spring (2) and
the control rod (13) moves to the maximum injection
position for easy starting. o

H Atidling .

When 3\e speed control lever (12) is set at the
idling position, the governor spring (4) is pulled
slightly.

As the camshaft rotates, the steel ball (6) increase
their centrifugal force and push the governor sleeve
(7). Fork lever 1 (3) pushed by the governor sleeve,
pushes the control rod (13) and the control rod
compresses the idling adjust spring (11).

0109F035 The control rod is kept at a position where the
centrifugal force is balanced with the spring tensions

(1) Governor Lever (8) Steel Ball on the control rod, providing stable idling.

(2) StartSpring (9) Governor Ball Case

(3) Fork Lever1 (10) Fuel Camshaft

(4) GovernorSpring (11) Idling Ajust Spring

(5) Fork Lever2 (12) Speed Control Lever

(6) SteelBall ' (13) ControlRod

(7) GovernorSleeve

M-27
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B At medium or high speed running

When the speed control lever (1) is turned further,
the governor spring (2) increases the tension and the
control rod (3) is pulled to increase the engine speed.

The steel ball (4) increase their centrifugal force
and the control rod is pushed, decreasing the engine
speed, until the centrifugal force and the spring
tension are balanced.

When the engine speed is dropped (A—B) with the
increase of the load (a—b), the centrifugal force of
the steel ball decreases and the control rod is pulled.
The amount of the fuel to the injection nozzle is
increased to produce a higher engine torque

0109F038 required for the load.
(1) Speed Control Lever (3) Control rod
(2) Governor Spring (4) SteelBall

B At maximum speed running with an overload

When the engine is overioaded at the high speeds
and the engine speed drops, the centrifugal force of
the steel ball (6) decreases and the governor spring
(2) pulls fork lever 1 (1) and 2 (3). ‘ :

When fork lever 2 contacts the adjusting screw (5),
the spring (4) which is built in fork lever 1 begins to
push the fork lever 1 to pull the control rod.

The fuel to the injection nozzle is increased to run
the engine at high speed and torque.

(1) Fork Lever 1 ‘ () Spring

(2) Governor Spring (5) Adjusting Screw
0109F039 (3) Fork Lever2 (6) SteelBall

B To stop the éngine ‘

When the stop lever (1) is moved to the stop
position, fork lever 1 (2) is pushed and the control
rod (3) is moved to stop the fuel injection.

(1) Stop Lever (3) Control Rod
(2) Fork Lever 1
0109F040

M-29
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[5] ELECTRICAL SYSTEM

Z442-B-7482-B-D662-B-D722-B l

A116P013

The electrical system of the engine consists of a (1)
starting system (including a starter, glow plugs and (2
others), a charging system (including an AC dynamo,

a regulator and others), a battery and an oil switch. *g;

M NOTE '(6)
e Components marked * are not included in the 7
basic model.

[1] STARTING SYSTEM
(1) Starter »

M
)
(3)
(4)
(5

0109F043

M-31

Oil Pressure Switch
Glow Plug
ACDynamo
Regulator

Battery

Starter

Oil Lamp

Solenoid Switch
Plunger

Spring

Shift Lever
Brush

*(8) Lamp Timer
*(9) Key Switch
*(10) Charge Lamp
*(11) Light

*(12) Solenoid
*(13) Timer

The starter is of the electromagnetic drive type.
It is composed of a starting motor and a solenoid
switch. .

(6) Commutator

(7) Armature

(8) Field Coil

(9) Overrunning Clutch

Courtesy of Machine.Market
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1. Schematic Circuit

(1) KeySwitch (8) Field Coil

(2) Solenoid Switch (9) Commutator

(3) Holding Coil : (10) Brush

(4) Pull-in Coil . (11) Armature

(5) Plunger (12) Spiral Spline

(6) Rod (13) Overrunning Clutch
(7) Shift Lever (14) Pinion

0109F044

2. Overrunning Clutch

The overrunning clutch is so constructed that the
power transmission relationship is automatically
severed when the clutch pinion shaft (6) speed
exceeds the clutch gear outer (1) speed at increased
engine speeds. Therefore, the armature drives the
ring gear and is never driven by the engine.

[A} When poweris [B] Idling rotation with clutch
transmitted pinion shaft speed exceed
that of clutch gear outer

[A] (B] (1) Clutch Gear outer (4) Spline Tube Inner
(2) Roller (5) Pinion Gear
D007r088 @3) Roller Spring (6) Clutch Pinion Shaft

3. Solenoid Switch

The solenoid switch forces out the pinion for
engaging with the ring gear, and operates as a relay
to drive the armature.

It consists of a pull-in coil, a holding coil and a

plunger.
(1) Plunger (4) Pull-in Coil
(2) Spring (5) Holding Coil

(3) ContactPlate

DO07F084

M-33
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4. Operating of Starter

B When Main Switch Is Turned to “START" Position

The contacts of main switch (1) close and the
holding coil (3) is connected to the battery to pull the
plunger (5). .

The pull-in coil (4) and the starting motor are also
connected to the battery.

The pinion (8) is pushed against the ring gear (9)
with the overrunning clutch (7) by the drive lever (6)
and the solenoid switch (2) is closed.

(1) Main Switch (6) Drive Lever
(2) Solenoid Switch (7) Overrunning Clutch

0109045 (3) Holding Coil (8) Pinion

(4) Pull-in Coil (9) Ring Gear
(5) Plunger

W When Sdlen‘oid Switch Is Closed
The current from the battery flows through the
J@) solenoid switch (2) to the startmg motor.

The pinion (7), which is pushed against the ring
gear (8) and rotated along the spline (5), meshes with
the ring gear to crank the engine.

The engine starts and increases its speed.

While the pinion spins faster than the armature,
= the overrunning clutch (6) allows the pinion to spin

——F 7 independently from the armature.

The pull-in coil (3) is short-circuited through the
8 solenoid switch (2) and the main switch (1).

(1) MainSwitch - - ‘ (5) Spiral Spline

(2) Solenoid Switch ' (6) Overrunning Clutch
(3) Pull-in Coitl o (7) Pinion

(8) Armature (8) Ring Gear

0109F046

B When Main Switch Is Released

The current from the battery fiows to the holding
coil (1) through the pull-in coil (2) to diminish the
magnetism between them.

The plunger (3) is pushed by the spring to pull in
the pinion.

(1) Holding Coil (3) Plunger
(2) Pull-in Coil

0109F047

M-35 .
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(2) Glow Plug

0011F177

Each sub-combustion chamber has a glow plug for
easy starting. The giow plug is of the quick-heating
type.

(1) Insulating Powder (3) Housing
(2) Metal Tube (4) Heat Coil

(3) Key Switch (notincluded in the basic mod

OFF

ARRET
oN
AUS  MARCHE
PREHEAT EIN
PRE-CHAUFAGE
VORWARMEN ] ®gTEfw:T“AGE
ANLASSEN
0109F307
OFF
ARRET gy
AUS  maRCHE
® PREHEAT O Eém
PRE-CHAUFFAGE
VORWARMEN EL?AFLTRHAGF

ANLASSEN

=

0314F016

OFF
ARRET
AUS

el)

The key switch has 4 positions. The terminal "BAT”
is connected to the battery.

The key released at the "PREHEAT” position
returns to the "OFF” position. And it released at the
"START" position returns to the "ON" position.

M PREHEAT

While the key switch is turned and held at the
"PREHEAT" position, the current is supplied to the
glow plugs through the lamp timer.

(1) Lamp Timer (4) ToRegulator

(2) To Glow Plugs (5) ToOil Pressure Lamp and
(3) From Battery Accessory

M START

When the key is turned to the “"START"” position,

MARCHE
EE%”XL&ETGE 5 e through the "ON”" position the current is supplied to
* DEMARRAGE the starter.
ANLASSEN
(1) ToStarter (4) ToRegulator
\. (2) ToGlow Plug (5) ToOil Pressure Lamp and
| (3) From Battery Accessory
,/
0314F017
m-37
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OFF ‘ H ON '
AETT ON e Only the terminal "AC” is connected to the
- PREHEAT O EIN batt ' : ‘ .
VORWARMEN ® sranr avery. o :
® DEMARRAGE At any position of the key except the "OFF”
ANLASSEN c. . o " '
AN position, the terminal "AC” is connected to the
"BAT” terminal. ‘
(1) From Battery (3) ToOilPréssu‘re!_ér‘r\pand
(2) ToRegulator accessory

0314F018

[2] CHARGING SYSTEM
(1) Dynamo

This dynamo is an 8-8 pole rotating magnet type
generator. It is simple in construction, consisting of a
stator and rotor. The rotor is made up of eight
permanent magnet pole pieces assembled on a shaft
and rotates on the center of the stator around which
eight electromagnetic coils are provided for. This
dynamo produces higher voltage in slow speed
rotation, and charges electric current to the battery
during engine idling.

0339F516

(2) Regulator

L The regulator performs rectification and voltage

[A] giear;;ergarlqvn:'e”gg gsﬁt’) ara;ngénéral regulation. The regulator converts AC into DC which

Aligemeines Schaltschema o flows through the power consuming circuits and the

' ‘ battery, and also charges the battery. If however, the

battery voltage exceeds a certain level. The DC

current is cut off from the charging circuit to prevent
overcharging.

(1) Regulator (6) Blue Lead Wire
(2) Dynamo (7) Yellow Lead Wire
(3) Load (8) Red Lead Wire
(4) Charge Lamp (9) Green Lead Wire
(5) Battery (10) Black Lead Wire
0203F013
M-39
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(3) Charging Mechanism

The charging mechanism is described in four
(6) sections:

1) When key switch is ON

2) Atstarting

3) Incharging

4) Over-charge protection

(1) GEN: Magnet type AC generator

(2) LAMP: Charge indication lamp (not included in
the basic engine)

(3) KEY SW: Key switch (not included in the basic

engine)
0172F051 (4) BATT: Battery (not included in the basic
engine)
(5) Blue: GEN connecting terminal

(6) Red: BATT + connecting terminal

(7) Yellow: BATT voltage test terminal

(8) Black: BAT - connecting terminal

(9) Green: . LAMP connecting terminal

$1,S2:  Output control/rectification thyristor (SCR)

D4, Dz:  Output rectifying diode o

D3, Dg:  GEN generation detecting diode

Ds, Dg:  Protection diode for wrong connecting of
BATT

Zy: BATT terminal voltage setting diode

Q1: GEN generation detecting transistor

Qz: LAMP on/off transistor

Qs: Gate current control transistor

Qs: BATT voltage detecting transistor

1) When Key Switch is "ON”

When the engine is at standstill with key switch set
at position 1, the circuit functions to light LAMP, as
shown in Fig. 1. With key switch at position 1, current
flows to base of Q, through the route of BATT ——
emitter/base of Q, --—— R; --— Dg - BATT and
collector of Q; is then turned on. As a result, current
also flows to LAMP though the route of BATT --—
emitter/collector of Q; --— D5 — LAMP -— BATT
lighting LAMP to indicate that charging is not carried
out. At this time, though current flows to base of Q3
through the route of BATT -— emitter/base of Q3 --
0172F052 — Ry - Dg —-— BATT, collector of Q3 has no current
because GEN is stationary.

M-41 )
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2) At Starting

When key switch is turned to position 2, coil of
starter relay is energized and starter starts engine.
GEN also starts generatlon for charging and LAMP is
turned off.

In detail, with GEN starting, current flows to base
of Q, through the route of GEN — D; — emitter/base
of Q; — Rq — Ds — GEN, or GEN __—. D --—

. emitter/base of Q; - — R4 ~— D3 --— GEN, and
' NS therefore current also flows through Q;, short-
circuiting emitter and base of Q,. As a result, base

current of Q; is interrupted, Q; is turned off and
0172F053 ‘ accordingly current to LAMP is also interrupted.

3) In Charging

Because' BATT terminal voltage just after engine
start is lower than setting value (14 to 15V), or lower
than zener lever of Z4, current is not supplied to base
of Q4 and Qq is off, as shown in Fig. 2. Q3 is on with
base current which flows through the route of BATT -
-— emitter/base of Q3 --— R; -— Dg --—— BATT, and
gate current is supplied to Sy or S; through the route
of GEN — Dy — emitter/collector of Q3 — R3 —
gate/cathode of S, — GEN, or GEN --—— D, -——
emltter/collector of Q3 —-— R3 — gate/cathode of 54
-— GEN.
0172F054 When engine speed is increased so that GEN

: generation voltage becomes higher than BATT
terminal voltage Sy or S, is turned on and, as shown
in Fig. 3, charge current is supplied to BATT through
the route of GEN — D; — BATT — anode/cathode of
S — GEN,; or GEN --— D, -—— BATT -
anode/cathode of $4 -—— GEN. :

After S; or S; is turned on, collector current of Q4
and base current of Q3 are supplied by GEN, not
BATT.

When key switch is returned to position 1 after
engine is started, BATT is charged, if BATT terminal
voltage is lower than the setting value, or zener level
of Z].

4) Over-Charge Protection

When BATT terminal voltage is higher than the
setting value or zener level of Z,, BATT is not charged
by the function of circuit as shown in Fig. 4. That is,
Qg is on with base current which flows through the
route of BATT -— emiitter/base of Q4 -~ Z; -— Dg -
— BATT, shortcircuiting emitter and base of Qs.
Therefore, Qs is off with no base current and gate
current is not supplied to S; and S,. Consequently S
and S are off and BATT is not charged.

O

==

I
1

0172F055

M-43 _
Courtesy of Machine.Market


https://machine.market

ITI.Engine(Service section)

A. Enginemountonthe machine. .. ...... ... . . . . . . . . . . [-S-3
B. GENERAL . . . -S-4
[11 ENGINE IDENTIFICATION . .. o e -S-4
[2] GENERAL PRECAUTION . . .. e -S-4
[8] TIGHTENING TORQUES . . .. . e e 1-S-6
[4] TROUBLESHOOTING. . . .. e e S-8
[6] SERVICING SPECIFICATIONS . . ... . e S-16
[6] MAINTENANCE CHECK LIST] . . .o e S-32
[71 CHECK AND MAINTENANCE. . . ... e S-35
[8] SPECIAL TOOLS. . . oottt i S-49
1. ENGIN BODY .. S-57
CHECKING AND ADJUSTING . ... e e S-57
DISASSEMBLING AND ASSEMBLING. . . . .. ... e S-61
[11 DRAINING WATER AND OIL . ..o e e S-61
[2] EXTERNAL COMPONENTS . . .. e e S-61
[3] CYLINDER HEAD AND VALVES . ... . e S-61
[4] TIMING GEARS AND CAMSHAFT . . .. e S-67
[6] PISTON AND CONNECTING ROD . . .. .. e S-73
[6] FLYWHEEL AND CRANKSHAFT . .. e S-79
SERVICING . ... S-83
[1] CYLINDER HEAD AND VALVES . ... . e S-83
[2] PISTON AND CNNECTING ROD . .. ... e S-93
[38] TIMING GEAR AND CAMSHAFT . .. e S-97
[4] CRANKSHAF T . . . S-103
[B] CYLINDER . . . . S-111
2. LUBRICATING SYSTEM. . ... e S-113
CHECKING . . S-113
DISASSEMBLING AND ASSEMBLING. . . . .. .. e S-113
SERVICING . .. S-113
[1] OILPUMP . .. S-113
3. COOLING SYSTEM. . . .. e e e S-117
CHECKING AND ADJUSTING . ... e S-117
[11 FAN BELT . ... e e S-117
[21 RADIATOR. . .. S-117
[B] THERMOS T AT . . e e e S-119
DISASSEMBLING AND ASSEMBLING. . . . .. ... e S-119
[1] THERMOSTAT AND WATER PUMP .. ... e S-119
4. FUEL SYSTEM . .. S-121
CHECKING AND ADJUSTING . ... e S-121
[11 INJECTION NOZZLE . . . . .. e e S-121
[2] INJECTION PUMP . . .o e e S-123
DISASSEMBLING AND ASSEMBLING. . . . .. .. e S-127
[11 INJECTION NOZZLE . . . . .. e S-127
5. ELECTRICAL SYSTEM. . . .. e e e S-129
CHECKING . .o S-129
[11 DYNAMO AND REGULATOR . . ..o e e S-129
[2] STARTER . ottt e e e e e e e S-131
[B] GLOW PLUG . . . . oottt e e S-131
DISASSEMBLING AND ASSEMBLING. . . . .. ... e S-133
[1] STARTER . oottt e e e e e e e S-133
SERVICING . ... S-135
[1]1 STARTER oottt e e e e e e e e e e S-135
-S-1

Courtesy of Machine.Market


https://machine.market

Note: Folowing pages are missing page.
1. From page S1 to S7.
2. From page S10 to S15.
3. From page S22 to S31.
4. From page S33 to S34.
5. Even-numbered pages from pages S35 to S141.
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A.Engine mount on the machine
(1)Engine bracket, vibrationproof rubber

Assembly procedure

1) Bracket tightening torque:
* Apply screw lock agent.

2) Vibrationproof rubber tightening torque:
* Apply screw lock agent.

(D Bracket (rear, engine)
® @ Vibrationproof rubber
=~ Bugta-aige (®Bracket (front, engine)

| I—

3) Pass the engine breather pipe through
this position.

(DPass the breather pipe through this
position.

Assembly procedure
1) Band (Muffler) tightening torque:
* Tighten the parts in the order of
—->®->B®->0—-0.
2) Provide a clearance of more than 15 mm
between the tail pipe and the weight.

(DWeight, left (muffler hole)

@ Tail pipe

®Provide clearance of more than 15 mm.
@Tighten the parts in the order of ®—>®—->C—0.

-S-3

Courtesy of Machine.Market


https://machine.market

B.GENERAL
[1JENGINE IDENTIFICATION

Model Name and Engine Serial Number

When contacting the manufacturer, always specify
your engine model name and serial number.

[ The cylinder numbers of 68 mm STROKE SERIES
I - diesel engine are designated as shown in the figure.
: The sequence of cylinder numbers is given as No.1,
No.2, No.3 starting from the gear case side.

[2JGENERAL PRECAUTION

Model Name and Engine Serial Number

B Precaution at overheating

Take the following actions in the event the coolant

temperature be nearly or more than the boiling

point, what is called “Overheating”.

(1) Stop the machine operation in a safe place and
keep the engine unloaded idling.

(2) Don’t stop the engine suddenly, but stop it after
about 5 minutes of unloaded idling.

(3) Keep yourself well away from the machine for
further 10 minutes or while the steam spout out.

(4) Checking that there gets no danger such as
burn, get rid of the causes of overheating
according to the manual. And then, start agein
the engine.

-S-4
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® During disassembly, carefully arrange removed
parts in a clean area to prevent confusion later.
Screws, bolts and nuts should be replaced in their
original position to prevent reassembly errors.

® When special tools are required, use Kubota’s
genuine special tools. Special tools which are not
frequently used should be made according to the
drawings provided.

® Before disassembling or servicing live wires, make
sure to always disconnect the grounding cable
from the battery first. ‘

® Remove oil and dirt from parts before measuring.

® Use only Kubota genuine parts for parts

(A] (8] replacement to maintain engine performance and

to ensure safety.

® Gaskets and O-rings must be replaced during

- [ reassembly. Apply grease to new O-rings or oil
seals before assembling.
@ —= ® When reassembling external or internal snap

rings, position them so that the sharp edge faces
against the direction from which force is applied.
® Be sure to perform run-in the serviced or
@ — reassembled engine. Do not attempt to give heavy
T : ® load at once, or serious damage may result to the
SGOOF002 ® engine.

A\ cauTion

® Certain components used in this engine (cylinder
head-gasket, exhaust gasket, etc.) contain
asbestos. Handle with care according to safety
regulation.

(1) Grease
(2) Force
(3) Place the Sharp Edge against the Direction of Force

[A] External Snap Ring
[B] Internal Snap Ring

[1-S-5
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[3]TIGHTENING TORQUES

Screws, bolts and nuts must be tightened to the specified torque using a torque wrench, Several screws,
bolts and nuts such as those used on the cylinder head must be tightened in proper sequence and at the

proper torque.

(1) Tightening torques for special use screws, bolts and nuts

B Note

* In removing and applying the bolts and nuts marked with “*”, pneumatic wrench or similar pneumatic

tool, if employed, must be used with enough care not to get them sized.

» For “*” marked screwsm bolts and nuts on the table, apply engine oil to their threads and seats before

tightening.
Item Size x Pitch N‘m kgf-m ftlbs

* Head cover cap nuts M6 x 1.0 3.91t05.9 0.41t00.6 29t04.3
* Head bolts M8 x 1.25 39.2 to 44.1 40to4.5 28.9t032.5
* Bearing case bolts 1 M6 x 1.0 12.7 t0 15.7 1.3t01.6 9.4to 11.6
* Bearing case bolts 2 M7 x 1.0 26.5t0 30.4 2.7t0 31 19.51t022.4
* Flywheel bolts M10 x 1.25 53.9 to 58.8 55106.0 39.8t043.4
* Connecting rod bolts M7 x 0.75 26.5t0 30.4 2.7t0 31 19.5t022.4
* Rocker arm bracket nuts M6 x 1.0 9.81t0 11.28 1.00to 1.15 7.23108.32
* |Idle gear shaft bolts M6 x 1.0 9.811t0 11.28 1.00to 1.15 7.23 10 8.32

Glow plugs M8 x 1.0 7.81t014.7 0.8to1.5 5.8t010.8

Nozzle holder assembly M20 x 1.5 49.0 to 68.6 50t07.0 36.2t0 50.6

Oil switch taper screw PT 1/8 14.7 t0 19.6 151020 10.8t0 14.5

Injection pipe retaining nuts M12 x 1.5 24510 34.3 25t035 18.1t025.3

Starter’s terminal B mounting nut M8 8.8t0 11.8 09t01.2 6.5t08.7

(2) Tightening torques for general use screws, bolts and nuts
When the tightening torques are not specified, tighten the screws, bolts and nuts according to he table

below.
Grade Standard Screw and Bolt Special Screw and Bolt
. ) SGOOF004

Nominal \ Unit

Diameter N-m kgf-m ft-lbs N-m kgf-m ft-lbs
M6 7.91t09.3 0.80 to 0.95 5.8 t0 6.9 9.8to0 11.3 1.00to 1.15 7.23108.32
M8 17.7 t0 20.6 1.8t02.1 13.0to 15.2 23.5t027.5 24t02.8 17.4 t0 20.3
M10 39.2t045.1 40to4.6 28.910 33.3 48.1t0 55.9 49to5.7 35410412
M12 62.81t072.6 6.4t07.4 46.3 to 53.5 77.51090.2 7.91t09.2 57.1 t0 66.5

Screw and bolt material grades are shown by numbers punched on the screw and bolt heads. Prior to tight-
ening, be sure to check out the numbers as shown below.

Punched Number

Screw and Bolt Material Grade

None or 4

Standard screw and bolt SS41, S20C

7

Special screw and bolt S43C, S48C(Refined)

Bm Note:From engine S/N WE 0364 and on, bearing case bolts / have two types, which are different part
number. Tightening torque is different as follows.
No.1 and 2 bearing case bolt 1 : Code No. 15841-04540, M6 x 1.0, 12.7 ~ 15.7 N-m(1.3~1.6kgf-m)9.4~11.6ft-Ibs
No.3 bearing case bolt 1 : Code No. 01754-50840, M8 x 1.25, 7T, 23.5 ~ 27.5 N-m(2.4~2.8kgf-m)17.4~20.3ft-Ibs

-S-6
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(3)Main bearing case assembly - Type 1

* The main bearing case and thrust bearing are divided.

* This bearing is adopted for the OEM engines
(2482/D662/D722/D782)

Tightening torque of main bearing case bolt-1
12.7 to 15.7 N°-m/1.3 to 1.6 kg'm

Crankshaft side clearance
Factory specification:0.15 to 0.31 mm/0.006 to 0.012 in
A/Limit: 0.5 mm/0.02 in

An oversize thrust bearing is adopted.

(DMain bearing case assembly

@ Thrust bearing

®Main bearing

@ Main bearing case bolt-1(Special bolt)

(4)Main bearing case assembly - Type 2

* The main bearing case which adheres thrust bearing function.

* This bearing is adopted for the engines
(Z482/D662/D722) of the KBT product.

Tightening torque of main bearing case bolt-1
23.6 to 27.4 N°-m/2.4 to 2.8 kg'm

Crankshaft side clearance
Factory specification:0.15 to 0.25 mm/0.006 to 0.01 in
A/Limit: 0.5 mm/0.02 in

An oversize thrust bearing is not adopted.

(DMain bearing case

@ Main bearing

® Dowel pin

@ Main bearing case bolt-1(Flanged bolt)

-S-7
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68 mm STROKE SERIES WSM, 01160 5.G GENERAL
[4] TROUBLESHOOTING
Symptom Probable Cause Solution Reference
Page
Engine Does Not ® No fuel Replenish fuel -
Start ® Airinthe fuel system Bleed air S-37
® Water in the fuel system - Replace fuel and repair - -
or replace fuel system
® Fuel pipe clogged Clean -
® Fuel filter clogged Replace S-41
® Excessively high viscosity of fuel or Use the specified fuel or | S-39
engine oil at low temperature engine oil
® Fuel with low cetane number Use the specified fuel -
® Fuel leak due to ioose injection pipe Tighten nut 5-63
retaining nut
® incorrectinjection timing Adjust $-123
® Fuel cam shaft worn Replace -
® |njection nozzle clogged Clean S-121
® Injection pump defective Repair or replace S-125
® Fuel pump defective Repair or replace -
® Seizure of crankshaft, camshaft, plston Repair or replace -
or bearing
® Compression leak from cylinder Replace head gasket, S-57
: tighten cylinder head
bolt, glow plug and
nozzle holder
® |mproper valve seat alignment, valve Repair or replace 5-87
spring broken, valve seized
® Improper valve timing Adjust S-123
® Pistonring worn Replace S-77
® Excessive valve clearance Adjust S-47
[Starter Does Not ® Battery discharged Charge -
Work] ® Starter defective Repair or replace S-133
® Main switch defective Repair or replace -
® Wiring disconnected Connect ~
Engine Revolution ® Fuel filter clogged or dirty Replace S-41
Is Not Smooth ® Air cleaner clogged Clean or replace $-39
® Fuel leak due to Ioose injection pipe Tighten nut S-37
retalnlng nut
® Injection pump defective Repair or replace S-125
® |ncorrect nozzle opening pressure Adjust S-121
® Injection nozzle suck or clogged Repair or replace S-121
® Fuel over flow pipe clogged Clean -
® Governor defective Repair -
Either White Or ® Excessive engine oil Reduce to the specified -
Blue Exhaust Gas Is level
Observed ® Piston ring worn or stuck . Replace S-77
® [ncorrectinjection timing Adjust S-123
® Deficient compression Check the compression S-57
pressure
Either Black Or ® Overload Lessen the load -
Dark Gray Exhaust ® Low grade fuel used Use the specified fuel -
Gas Is Observed ® Fuel filter clogged Replace S-41
® Air cleaner clogged Clean or replace S-39
Deficient Output ® Incorrectinjection timing Adjust $-123
® Engine’s moving parts seem to be Repair or replace -
seizing
® Uneven fuel injection Repair or replace the -
injection pump
® Deficient nozzle injection Repair or replace the S-121
nozzle
® Compression leak Reptace head gasket, S-57
tighten cylinder head
bolt, glow plug and
nozzle holder

Courtesy of Machine.Market
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5.G GENERAL

68 mm STROKE SERIES WSM, 01160

Symptom Probable Cause Solution Reference
‘ Page
Excessive . ® QOil ring worn or stuck Replace S-77
Lubricant Qil ® Piston ring groove worn Replace the piston S-95
Consumption ® Valve stem and guide worn ‘| Replace 5-85
e Crankshaft bearing, and crank pin Replace S-105, 107,
bearing worn ‘ 109
Fuel Mixed Into ® [njection pump’s plunger worn .Replace pump element -
Lubricant Qil or pump
Water Mixed Into ® Head gasket defective Replace S-65
Lubricant Oil ® Crank case or cylinder head flawed Replace . S-83
Low Oil Pressure e Engine oil insufficient " Replenish -
: ® OQil strainer clogged - Clean S-73
e Oil filter cartridge clogged Replace S-41
e Relief valve stuck with dirt Clean -
e Relief valve spring weaken or broken Replace -
® Excessive oil clearance of crankshaft Replace $-105, 107,
bearing 109
® Excessive oil clearance of rocker arm Replace S-91
boss. T
® Qil passage clogged Clean -
e Different type of oil Use the specified type S-39
- of oil
® Oil pump defective Repair or replace $-113, 115
High Oil Pressure e Different type of oil Use the specified type S-39
of oil
® Relief valve defective Replace -
Engine ® Engine oil insufficient " ‘Replenish -
Overheated ® Fan belt broken or tensioned Replace or adjust S-39
improperly ‘
® Coolantinsufficient .Replenish -
e Radiator net and radiator fin clogged | Clean -
with dust ‘ :
® Inside of radiator corroded Clean or replace 5-43
® Coolant flow route corroded Clean or replace S-43
® Radiator cap defective Replace S-117
e Radiator hose damaged Replace S-41
e Thermostat defective Replace S-119
e Water pump defective Replace S-119
® Overload running Loosen the load -
Battery Quickly e Battery electrolyte insufficient Replenish distilled -
Discharge water and charge
® Fan beltslips Adjust belt tension or S-117
replace
e Wiring disconnected Connect -
® Regulator defective Replace -
® ACdynamo defective Replace S-131
® Battery defective Replace -

S-9
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68 mm STROKE SERIES WSM, 01161

S.G GENERAL

[5] SERVICING SPECIFICATIONS
(1) ENGINE BODY

Cylinder Head

Item Factory Specification Allowable Limit -
Cylinder Head Surface Flatness - 0.05mm
‘ : 0.0020 in.
Top Clearance 0.501t0 0.70 mm -
0.0197 10 0.0276 in.
Cylinder Head Gasket Thickness Free 1.15t0 1.30 mm -
(Grommet Section) 0.041531t0 0.0512in.
Tightened 1.05t0 1.15mm -
| 0.0413t00.0453 in. 7
Compression Pressure 2.8410 3.24 MPa 2.26 MPa
‘ 29to 33 kgf/cm? 23 kgf/ecm2
412 to 469 psi 327psi
Valves
Valve Clearance (Cold) 0.145100.185 mm -
- 0.0057 t0 0.0073 in.
Valve Seat Width 2.12mm -
0.0835in.
Valve Seat Angle 0.785rad. -
45°
Valve Face Angle 0.785rad. -
- 45°
Valve Recessing -0.10t0 0.10 mm 0.30 mm
-0.0039 t0 0.0039in. 0.0118in.
Clearance between Valve Stem and Valve Guide 0.030 to 0.057 mm 0.10 mm
0.00118 10 0.00224 in. 0.0039in.
Valve Stem O.D. 5.968 t0 5.980 mm -
: 0.23496 10 0.23543 in.
Valve Guide I.D. 6.010t0 6.025 mm -
o 0.236611t00.23720 in.
‘Valve Timing
InletValve Open 0.35 rad. (20°) -
before T.D.C.
Close 0.79 rad. (45°) -
after B.D.C.
Exhaust Valve Open 0.87 rad. (50°) -
before B.D.C.
Close 0.26 rad. (159 -
after T.D.C.
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S.G GENERAL

68 mm STROKE SERIES WSM, 01161

Valve Spring _
Item Factory Specification Aliowable Limit
Free Length 31.6 mm 28.4mm
1.244in. 1.118in.
Setting Load/Setting Length 64.7 N/27 mm 54.9 N/27 mm
: 6.6 kgf/27 mm 5.6 kgf/27 mm
14.6 |bs/1.063 in. 12.31bs/1.063 in.
Tilt - 1.2mm ‘
0.047 in.
Rocker Arm
Clearance between Rocker Arm Shaft and shaft - 0.016t0 0.045 mm 0.15mm
Hole ‘ 0.00063 10 0.00177 in. 0.0059 in.
Rocker Arm Shaft O.D. 10.473 to 10.484 mm -
) 0.41232t00.41276in.
Rocker Arm Shaft Hole L.D. 10.500to 10.518 mm -
0.41339t00.41410in.
Tappet
Clearance between Tappet and Guide 0.016t0 0.052 mm 0.10 mm
0.00063 to 0.00205 in. 0.0039in.
Tappet O.D. 17.966 to 17.984 mm -
0.70732t0 0.70803 in.
Tappet Guide I.D. 18.000 to 18.018 mm -
0.70866 to 0.70937 in.
Camshaft
Camshaft Side Clearance 0.15t00.31 mm 0.5mm
‘ 0.0059t00.01220 in. 0.020in.
Camshaft alignment - 0.01mm
0.0004 in.
Cam height (IN., EX.) 26.88 mm 26.83 mm
1.0583in. 1.0563 in:
Oil clearance of camshaft 0.0501t00.091 mm 0.15mm
0.0020t0 0.0036 in. 0.0059in.

Camshaft journal O.D.

Camshaft bearing I.D.

32.9341t032.950 mm
1.2966 to 1.2972in.

33.000to0 33.025 mm
1.2992 to0 1.3002in.
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68 mm STROKE SERIES WSM, 01164 S.G GENERAL
Timing Gear
. Item Factory Specification Allowable Limit
Timing gear backlash
Crank gear - Oil Pump Drive Gear 0.041t00.123 mm -0.15mm
0.00161t0 0.00484 in. 0.0059in.
Idle gear —Cam gear 0.047100.123 mm 0.15mm
0.00185 t0 0.00484 in. 0.0059in.
Idle gear - Injection pump gear 0.0461t00.124 mm 0.15mm
, ’ 0.00181 t0 0.00488 in. 0.0059 in.
Idel gear — Crank gear 0.043t0 0.124 mm 0.15mm
0.00169 t0 0.00488 in. ~ 0.0059in.
Idle gear Side clearance 0.20t0 0.51 mm 0.60 mm
0.0079 t0 0.0201 in. 0.0236in.
Clearance between idle gear shaft and idle gear 0.020t0 0.084 mm 0.10 mm
bushing ‘ 0.00079 to 0.00331 in. 0.0039in.
Idle Gear shaft O.D. 19.967 to0 19.980 mm -
. 0.7861010 0.78661 in.
Idle Gear Bushing 1.D. 20.000t0 20.051 mm -
‘ 0.78740 10 0.78941 in.
Cylinder Liner
Cylinder liner 1.D. Z442-B (E) 64.000 t0 64.019 mm 64.169 mm
D662-B (E) 2.51968 10 2.52043 in. 2.52634 in.
2482-B (E) 67.000 t0 67.019 mm 67.169 mm
D722-B (E) 2.63779102.63854 in. 2.64444in.
Oversized cylinder liner 1.D. Z442-B (E) 64.2501t0 64.269 mm 64.419 mm
D662-B (E) 2.52953 10 2.53028 in. 2.53618in.
2482-B (E) 67.250t0 67.269 mm 67.419 mm
‘ D722-8 (E) 2.64764 10 2.64839in. '2.65429in.
Crankshaft
Crankshaft alignment - 0.02mm
0.0031in.
Oil clearance between crankshaft and 0.0341t00.106 mm 0.20mm
crankshaft bearing 1 0.00134 t0 0.00417 in. 0.0079 in.
Crankshaft O.D. 39.934 10 39.950 mm -
- 1.57221t0 1.57284 in.
Crankshaft bearing 11.D. 39.984 10 40.040 mm -
1.57418 t0 1.57638in.
Oil clearance between crankshaft and 0.034t00.092 mm 0.20mm
crankshaft bearing 2 0.00134 10 0.00362 in. 0.0079in.
Crankshaft O.D. 43.934t043.950 mm -
1.72969 to 1.73032in.
Crankshaft bearing 21.D. 43.984t0 44.026 mm -
1.73166 to 1.73331in.
S-18
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5.G_ GENERAL

68 mm STROKE SERIES WSM, 01161

Crankshaft
Item Factory Specification Allowable Limit
Oil clearance between crankshaft and 0.03410 0.092 mm 0.20 mm
crankshaft bearing 3 0.00134 t0 0.00362 in. 0.0079in.
Crankshaft O.D. 39.934t039.950 mm -
1.57221 to 1.57284 in.
Crankshaft bearing 3 I.D. 39.984 t0 40.026 mm -
1.57418 to 1.57583in.
Oil clearance between crank pin and crank pin 0.019t0 0.081 mm 0.15 mm
bearing 0.00075t0 0.00319in. 0.0059in.
Crankshaft O.D. 33.959t0 33.975 mm -
1.33697 to 1.33759 in. _
Crank pin bearing I.D.
33.994 to 34.040 mm
1.33835t0 1.34016in.
Crankshaft side clearance 0.15t0 0.31 mm 0.5 mm
0.0059t00.0122in. 0.0197in.
ConnectingRod
Connecting rod alignment - 0.05 mm
0.0020in.
Clearance between piston pin and small end 0.014 t0 0.038 mm 0.10 mm
bushing 0.00055 t0 0.00150 in. 0.0039in.
Piston pin O.D. 20.002t0 20.011 mm -
0.78748 10 0.78783 in.
Small end bushing I.D. 20.025 t0 20.040 mm -
0.78839 to 0.78897 in.
Piston/Piston Ring
Piston pin hole I.D. 20.000t020.013 mm 20.05mm
' 0.78740 10 0.78791 in. 0.7894 in.
Second compression 0.085t00.115mm 0.15mm
. ring 2 0.0033 t0 0.0045 in. 0.0059in.
Piston ring clearance
Oil rin 0.02t0 0.06 mm 0.15mm
9 0.0008 to 0.0024 in. 0.0059in.
Top compression ring 0.15t00.30 mm 1.2mm
and oil ring 0.0059t00.0118in. 0.0472in.
Ring gap
Second compression rin 0.30 t0 0.45 mm 1.2mm
P 9 0.0118100.0177in. 0.0472 in.
Oversize of piston rings +0.25mm -
+0.0098 in.

S-19
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68 mm STROKE SERIES WSM, 01161

S.G GENERAL

(2) LUBRICATING SYSTEM
Oil Pump

Item Factory Specification Allowable Limit
Engine oil pressure Atidle 98 kPa -
speed 1.0 kgf/emz, 14 psi B
Atrated 196 to 441 kPa 98 kPa
speed 2.0 to 4.5 kgf/cm? 1.0 kgf/cm2
28 to 64 psi 14 psi
Clearance between inner rotor and outer rotor 0.03t00.14 mm -
0.012t0 0.0055 in.
Clearance between outer rotor and pump body 0.07t00.15mm -
0.0028 t0 0.0059 in.
End clearance between inner rotor and cover 0.0751t00.135 mm -
0.0029 to0 0.0053 in.
(3) COOLING SYSTEM
Thermostat
Thermostat's valve opening temperature 69.51t072.5°C -
157.1to0 162.5°F
Temperature at which thermostat completely 85°C -
opens 185°F
Radiator
Water tightness at
. . specified pressure _
Radiator water tightness 157 kPa
1.6 kgf/cmz2, 23 psi
10 seconds or more
Radiator cap air leakage 88— 59 kPa -
0.9 — 0.6 kgf/cm?2
1359 psi
. Approx. 10 mm/10 kgf B
Fan belt tension 0.39in/10 kgf (22.1 Ibs.)
(4) FUEL SYSTEM
Injection Pump
Iniection timin 0.35t0 0.38 rad. before -
) 9 T.D.C. (20° to 22°)
. 14.71 MPa
Fuel tightness of pumpe element - 150 kgf/cmz, 2133 psi
5 seconds
. . 14.7 -5 13.7 MPa
Fuel tightness of delivery valve - 150 — 140 kgf/cm?
2133 — 1990 psi
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Injection Nozzle

Item Factory Specification Allowable Limit
Fuel Injection pressure 13.73 to- 14.71 MPa

140 to 150 kgf/cm2
1991 to 2133 psi

When the pressure is -
12.75 MPa (130 kgf/cm2,
1849 psi), the valve seat
must be fuel tightness.

Fuel tightness of nozzle valve seat

(5) ELECTRICAL SYSTEM

Starter
Commutator O.D. 28.0mm 27.0mm
1.102in. 1.063in.
Mica undercut 0.5t0 0.8 mm 0.2mm
0.020t0 0.031in. 0.008in.
Brush length 16.0 mm 10.5 mm
‘ 0.630in. 0.413in.
Dynamo
‘ ACZOV or more
No-load voltage ~ at5200 rpm -
Glow Plug
Glow plug resistance Approx. 0.9 Q -

$-21 _
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[6] MAINTENANCE CHECK LIST

To maintain long-lasting and safe engine performance, make it a rule to carry out regular inspections by
following the table below.

Service Interval

Every | Every | Every
1000 one two
hrs year | years

Item Every | Every | Every | Every | Every | Every
50 hrs | 100 hrs | 200 hrs [ 400 hrs | 500 hrs | 800 hrs

Checking fuel pipes and clamps o

Changing engine oil

Cleaning air filter element

Cleaning fuel filter

o|jo|Qo|©C

Checking fan belt tension and damage

Checking water pipes and clamps o

Changing oil filter cartridge * (o

Changing fuel filter element - o

Cleaning radiator interior ‘ 7 (o]

Changing radiator cleaner and coolant o

Changing air filter element ‘ ‘ o

Checking valve clearance u o

Checking nozzle injection pressure 0

Changing water pipes and clamps ‘ 0

Changing fuel pipes and clamps : o]

* Change engine oil and oil filter cartridge at the first 50 hours of operation.

A\ cauTiON

® When changing or inspecting, be sure to level and stop the engine.

B NOTE
® Change interval of engine oil and oil filter cartridge.

Oil pan depth
101 mm (3.981n.) ] 121 mm (.76 in.)

50 Hrs (Intial)

Engine oil
: 75 Hrs 100 Hrs

Oil filter cartridge 150 Hrs 200 Hrs
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[7] CHECK AND MAINTENANCE
(1) Daily Check Paints

ﬂ"lEl’kinﬂ Erlgi'ne Oil Level

1. Level the engine,

2. To check the oil level, draw out the dipstick, (1)
wipe it clean, reinsert it, and draw it out again.
Check to see that the oil level lies between the two
notches.

3. If the level is too low, add new il 1o the specified
level,

B IMPORTANT

® When using an oil of different maker or viscosity
from the previous one, drain old oil. MNever mix
two different types of oil.

Wb} Deipatick

A1 TEPLEEE

Checking and Replenish Cooling Water

1. Remaove the radiator cap (1) and check 1o see that
the cooling water level is just bellow the port.
2. i lowe, add elean water and antifreeza,

ﬁ. CAUTION

® Do not remove the radiator cap (1) until cooling
water temperature is below its boiling point.
Than loosen the cap slightly to relieve any excess
pressure before removing the cap completely.

., T B IMPORTANT
01095056 % 1 il ® Be sure 1o close the radiator cap securely. If the
- cap is loose or improperly closed, water may leak
out and the engine could overheat.
e Do not use an antifreeze and scale inhibitor at the
same time,

(1} RadiatorCap
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(2) Check Point of Every 50 hours

0109F054

Checking Fuel Pipe

0011F036

1. If the clamp (1) is ioose, apply oil to the threads
and securely retighten it.

2. The fuel pipe (2) is made of rubber and ages
regardless of the period of service.

Change the fuel pipe together with the clamp
every two years.

3. However, if the fuel pipe and clamp are found to
be damaged or deteriorate earlier than two years,
then change or remedy.

4. After the fuel pipe and the clamp have been
changed, bleed the fuel system.

A CAUTION

® Stop the engine when attempting the check and
change prescribed above.

(1) Clamp
(2) Fuel Pipe

(When bleeding fuel system)

1 Fill the fuel tank with fuel, and open the fuel cock
m.

2. Loosen the air vent plug (2) of the fuel filter a few
turns.

3. Screw back the plug when bubbles do not come up
any more.

4. Open the air vent cock on top of the fuel injection
pump. '

5. Retighten the plug when bubbles do not come up
any more.

H NOTE

® Always keep the air vent plug on the fuel injection
pump closed except when air is vented, or it may
cause the engine to stop.

(1) Fuel Cock
(2) AirVentPlug
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(3) Check Point of E'.renr 100 hours

A1 TBPO03 !

COaFFOS0

LUS2FD5E

Changing Engine Ol

1. After warming up, stop the engine.

2, To change the used oil, remove the dran plug at
the bottom of the engine and drain off the oit
completely,

3. Reinsiall the drain plug.

4. Fill the new oil up to the upper notch on the
dipstick.

B IMPORTANT

® Change the type of engine oil according to the
ambient temperature,

Above 25°C (7T F)rrammmmmnan - SAE 30 or 10W-320

0°C 10 25°C (32°F to T7°F)oree SAE 20 or 10W-30

Below 0°C (32°F)—mmreemmeeemeeea= SAE 10 W or 10W-30
{1} Drain Mug

Cleaning Air Filter Elernent

® When dry dust adhores
Lise clean dry compressed air on the inside of the
elament,
Air prossure ot the nozzle must no exceed 690 kPa
(Tegifema, 100 psi).
Maintain reasonable distance between the nozzle
and the filter,

ﬂud:trw Fan Balt Tension

1. Measure the deflection, depressing the beit
haltway between the fan drive pulley and the AC
dynama puliey at 98 N (10kgf, 22 Ibs) of force

2_If the measurement is not the specified value,
loosen the bolts and the nuts, and relocate the AC
dynamo to adjust.

Fadrary approe. 10 mm
Fan belt tansion PRt 0.39in
(4] Good
8] Bad

{1} Tentsen Pulley Adjusting Boits
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0109F055

(4) Changing of Every 200 hours

0109F057

A116F015

Cleaning Fuel Filter

1. Close the fuel filter cock (3).

2. Unscrew the screw ring (6) and remove the cup (5),
and rinse the inside with kerosene.

3. Take out the element (4) and dip it in the kerosene
torinse.

4. After cleaning, reassemble the fuel filter, keeping
out dust and dirt.

5. Bleed the fuel system.

B IMPORTANT

® If dust and dirt enter the fuel, the fuel injection
pump and injection nozzle will wear quickly. To
prevent this, be sure to clean the fuel filter cup
periodically.

(1) Cock Body (8) Filter Element
(2) AirVentPlug (5) Filter Cup
(3) Filter Cock (6) Screw Ring

Checking radiator hoses (water pipes)

1. Check to see if the water pipes are properly fixed
every 200 hours of operation or every six months,
whichever comes first.

2. If clamp bands are loose or water leaks, tighten
bands securely. Replace hoses and tighten clamp
bands securely, if radiator hoses are swollen,
hardened or cracked.

3. Replace hoses and clamp bands every 2 years or
ealier if checked and found that hoses are swollen,
hardened or cracked.

Changing Engine Oil Filter Cartridge

1. Remove the oil filter cartridge with a filter wrench.

2. Apply engine oil to the rubber gasket on the new
cartridge.

3. Screw the new cartridge in by hand.

H NOTE

® Over-tightening may cause deformation of rubber
gasket.

® After cartridge has been replaced, engine oil
normally decreases a little.
Check the oil level and add new oil to the
specified level.

(1) Filter Cartridge
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(5) Check Point of Every 500 hours

Cleaning of water jacket (radiator interior)

1. The cooling system should be cleaned on the
following occasions:
® Every S00service hours.
& When adding antifreeze.
® When changing from water containing

antifregze 1o pure water.

2, When cleaning the cooling system, Kubota
Detargent No. 20 is recommended to effectively
wash away the rust build-up.

ﬁ CALTION

® Do not remove the radiator cap until cooling
water temperature is enoughly cooled. Then
loosen the cap sightly to relieve any excess
pressure before removing the cap completely.

W IMPORTANT

® Use clean, fresh water to fill the radiator.

& To drain the used coolant completely, open the
radiator drain cocks and remove the radiator cap,
®* Do not use the antifreeze during hot weather to

maintain engine performance since the boiling

1 point of coolant rises.

# The radiator should be filled with part antifreeze
and part water at all times as recommended by
the antifreeze manufacturer,

® Do not use an antifreeze and scale inhibitor at the
same time.

(1) Eadiator Cap

AY1EPOD2 |

Kubota Scale Inhibitor No. 11

I. Kubota Scale Inhibitor No.11 prevents scale
formation in the cooling water, Scale build-up in
gither hard or soft water sharply reduces cooling
efficiency.

2, The Scale inhibitor is effective for 3 months so
cooling water must be completely changed every 3
momths,
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0203F015

Antifreeze

If the cooling water freezes, the engine cylinder

block, cylinder head and radiator may crack. In cold

weather, before the temperature drops below 0°C

(32°F), drain out the water after operating or add a

proper amount of antifreeze.

® There are two types of antifreeze solutions:
permanent type (PT) and semi-permanent type
(SPT). For the KUBOTA engines, be sure to use the
permanent type.

® When antifreeze is used for the first time, fill and
drain clean water twice or three times so as to
completely clean the inside of the radiator.

® The procedure for mixing water and antifreeze
differs according to the make of the antifreeze
and the ambient temperature. Basically, it should
be refered to SAE J1034 standard, more specifically
also to SAE J814c.

® Mix the antifreeze and water, then pour the
mixture into the radiator.

Vol % Freezing point Bailing point
antifreeze °C °F °C °F
40 -24 -12 106 222
50 -37 -34 108 226
60 =52 -62 111 232
70 -64 -84 114 238

*At 760mmHg pressure (atmospheric). A higher
boiling point is obtained by using a radiator pressure
cap which permits the development of pressure
within the cooling system.

H IMPORTANT

® When the anti-freeze is mixed with water, the
anti-freeze mixing ratio must be less than 50%.

® Do not use antifreeze during hot weather to keep
the engine performance since the cooling water
boiling point rises.

Hl NOTE

® The above data represents industrial standards
that necessitate a minimum glycol content in the
concentrated antifreeze.

® When the cooling water level drops due to
evaporation, add water only. In case of leakage,
add antifreeze and water in the specified mixing
ratio.

® Antifreeze absorbs moisture. Keep unused
antifreeze in a tightly sealed container.

® Do not use radiator cleaning agents when
antifreeze has been added to the cooling water.
(Antifreeze contains an anticorrosive agent,
which will react with the radiator cleaning agent
forming sludge which will affect the engine
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(6) Check Point of Every 800 hours

0158F016 )

Valve Clearance
See page S-59.

Factory
spec.

0.1451t00.185 mm

Valve clearance 0.0057 0 0.0073 in.

(7) Check Points of 1000 hours (Serial No. : ~

489290)

C019F032

Checking Nozzle Injection Pressure

1. Set the injection nozzle to the nozzle tester (Code

No: 07909-31361).

Slowly move the tester handle to measure the

pressure at which fuel begins jetting out from the

nozzle.

. If the measurement is not within the factory
specifications, disassemble the injection nozzle,
and change adjusting washer (1) until the proper
injection pressure is obtained.

. If the spraying condition is defective, replace the
nozzle piece.

2.

(Reference)

® Pressure variation with 0.025 mm (0.001 in.)
difference of adjusting washer thickness. Approx.
59 kPa (6 kgf/cm2, 85 psi)

A CAUTION

® Check the nozzle injection pressure and condition
after confirming that there is nobody standing in
the direction the fume goes. If the fume from the
nozzle directly contacts the human body, cells
may be destroyed and blood poisoning may be
caused.

(1) Adjusting Washer

CO56F021
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[8] SPECIAL TOOLS

Flywheel Puller (For vertical type diesel engines)

Code No: 07916-32011
Application: Use exclusively to take off the flywheel

of all vertical type diesel engines safely
and easily.

Valve Seat Cutter Set

Code No: 07909-33102
Application: Use for correcting valve seats.

Special-use Puller Set

Code No: 07916-09032
Application: Use for pulling out bearings, gears and

other parts.

Crank Sleeve Setter

R
'R
“ ® @ ®
0107F074
-
ST11F012
ST11FO06 )
R0
e
ST10F115 7 ”

Code No: 07916-34041
Application: Use to fix the crankshaft sleeve of the
engine models Z442-B (E), Z482-B (E),

D662-B (E), D722-B (E).
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ST11F024

ST11F025

ST10F040

Q\FC)“‘“‘“\““\ e\

CO PERFECT CRELE] /

AWEMVEWAMMEWW WA
\ T Ttk aedes TOPEPRA  amave s08 a 3“? fs

ST11F002

Diesel Engine Compression Tester

Code No: 07909-30208 (Assembly)
07909-30934 (Ato F)
07909-31211(Eand F)
07909-31251 (G)
07909-31231 (H)
07909-31271 (1)

Application: Use for measuring diesel engine
compression pressure.

Oil Pressure Tester

Code No: 07916-32032
Application: Use for measuring lubricating oil
pressure.

Connecting Rod Alignment Tool

Code No: 07909-31661

Application: Use for checking the connecting rod
alignment.

Applicable: Connecting rod big end I.D. 30 to 75

range mm (1.18 to 2.95 in. dia.) Connecting
rod length 65 to 330 mm (2.56 to 12.99
in.)

Plastigage
Code No: 07909-30241
Application: Use for checking the oil clearance
between crankshaft and bearing, etc.
Measuring: Green—0.025t0 0.076 mm
range (0.001t0 0.003in.)
Red 0.051t00.152 mm
(0.002 10 0.006in.)
Blue—— 0.1021t0 0.229 mm
(0.0041t00.009in.)
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Red Check (Crack check liquid)

Code No: 07909-31371
S— — @ Application: Use for checking cracks on cylinder
e — 4 A head, cylinder block, etc.
DHIE| [Wew| (D
N N1 N1
Ak | IR | | RN
ST11F001
H NOTE

® The following special tools are not provided, so make them referring to the figures.

oy e UntEEheitmm(n)| - valve Guide Replacing Tool
20
: w00 19 o' Application: Use to press out and press fit the valve
= o é]vv guide.
“e 3 03 3| °
b @o g2 o2
(0.5197) (07176)
~ 2]
BOOBFO52 S y 1) N
yo.azy U Unite Enheit:mmind) - Crankshaft Bearing 1 Replacing Tool
10, 22(0.87 Application: Use to press out and press fit the
RA0 (1.57) Y ’ crankshaft bearing 1.
: a3 S
= N
2le Lle
&2 &l
c? SN & A
3T S
N i
Cci c03
ST11F312 7 YV (0.45)
145 (5.77) Unit-Unité. Einheit:mm (in.)} - Connecting Rod Small End Bushing Tool
h 25 (0.98)20 (0.79) Application: Use to press out and press fit the
> connecting rod small end bushing.
B g
T vov ¥ oot B
a
e
wn
o~ ™ J c
¢, c, § &3
58 g
- o
o2 -
l g 14 g
88 S8
010F053 o @s
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Unit, Unité, Einheit: mm (in.)

Idle Gear Bushing Replacing Tool

Application: Use to press out and press fit the idle

gear bushing.

Injection Pump Pressure Tester

< 150(5.91)
_30(1.18) 20(079)
o 1 L]
wnlo
N[
A
*®
Clolg 03 ©
2 g n
sz SR
ol® oo
+| O “lo
ol® e+
N had 1Al
b Y
32 an
0107F053 e 3le
\/ j Unit, Unité, Einheit: mm (in.)
"
©en
(A) . 48(031) [A]
w2 3 [B]
#1067 [c]
(B) > {—-981~62 [D]
(C) ,s — |€[ {0240~0244)
] P+ cos 002 [E]
© (s z A i97~11 99 VWO
(v} 2 3 (04n3~04n20) (a)
PF1/2 (b)
T
O] TE]
L B i i PNy
% _ (0472¢4~04232)
g
- MP2XPuchl §
| C042F071 _
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Application: Use to check the fuel tightness.

Pressure Gauge, Full scale: more than 24.9 MPa (300 kgf/cm?,
4267 psi)

Copper Gasket

Flange (Material: Steel)

Hex. Nut, 27 mm (1.06 in.) across the flat {Material: Steel)
Injection Pipe

Adhesive application
Fillet welding on the enter circumference
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EJ ENGINE BODY
CHECKING AND ADJUSTING

&1 6POG

Compression Pressure

. Afler warming up the engine, stop it and remave

the air cleaner, the molfler and all nozzle holders
Install a compression tester (Code No; 07908-
30208) for diesel engines 1o nozzle holder hole

- After making sure that the speed conirol lever is

set at the stop position {Mon-injection), run the
engine at 200 to 300 r.pom, with the starter.

Bead the maximum pressure.  Measure the
pressure more than twice,

I the meatwrement % below the allowable limit,
check the eylinder, pistodn ring, top clearance, valve
and cylinder head

W NOTE

Variances in cylinder comprassion values should
b under 10%.

BORIFOID COGTFROES

b Fuwe

28aud JaMira
:;::m 2910 33 kglam?
oo A1 7 1w A6F psi
pressne 2 76 MPa
il'l.lll'_'rrwlbll' 23 kglem?
i 1? r 1..1‘.
Top Clearance

1.

2.

Remove the cylinder head (then don't attmpt to
remove the cylinder head gasket).

Bring tha piston to its top dead center fasten 1.5
mm dia, 5 1o 7 mm long fuse wires to 3 Lo 4 spots
on the piston top with grease so as to avoid the
intake and exhaust valves and the combustion
chamber ports.

Bring the piston to its bottom dead center, install
the cylinder head, and tighten the cylinder head
bolts to specification.

., Turn the crank shaft until the piston exceeds its

top dead center.

Remove the cylinder head, and measure squeszed
fuse wires for thickness,

If the measurement is mat within the specified
vaiue, check the oil ¢learance of the crankpin
journal and the piston pin

Factony Q.50 20 0.7 mm
Tap clearande §pes D019 a0 0276 n
T o | pans
g Tafque maunting e e
mou! 18,910 32.9 fr.lbs

B NOTE
® Head gasket must be changed 1o new one,
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A125F002

101102

Checking Valve Clearance

W IMPORTANT

® Valve clearance must be checked and adjusted
when engineis cold.

1. Remove the head cover.

2. Align the "1TC" mark on the flywheel and punch
mark (1) on the plate so that the No. 1 piston
comes to the compression or overlap top ded dead
center.

3. Check the following valve clearance marked with
"0" using a feeler gauge.

4_1f the clearance is not within the factory

specifications, adjust with the adjusting screw.

0158F016

Factory 0.145t00.185 mm

Valve clearance spec. 0.0057 t0 0.0073 in.

Hl NOTE

® The “TC" making on the ﬂywheel is just for No. 1
cylinder. There is no “TC" marking for the other
cylinders.

® No. 1 piston comes to the T.D.C. position when the
"TC" marking is aligned with the punch mark of
the rear end plate. Turn the flywheel 0.26 rad.
(15°) clockwise and counter-clockwise to see if the
piston is at the compression top dead center or
the overlap position. Now referring to the table
below, readjust the valve clearance. (The piston is

at the top dead center when both the In. and EX

(1) Punch Mark
(2) TCMark Line

(3) Valve Clearance

valves do not move; it is at the overlap position
when both the valves move.

® Finally turn the flywheel 6.28 rad. (360°) to make
sure the “TC” marking and the punch mark are
perfectly aligned. Adjust all the other valve
clearances as required.

e After turning the flywheel counterclockwise twice
or three times, recheck the valve clearance.

o After adjusting the valve clearance, firmly tighten
the lock nut of the adjusting screw.

Engine Model 2442-B (E), D662-B (E),

Val_ve arrengement Z482-B(E) D722-B (E)

Adjustable cylinder

Location of piston IN. EX. IN. EX.
1st [o] o (o] (o]

When No. 1 piston

is compressiontop | 2nd (o} o}

dead center 3rd °

1st
When No. 1 pq.sfon 2nd
is overlap position

3rd o)
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DISASSEMBLING AND ASSEMBLING

B NOTE

# The cylinder heads with serial numbers 489291 and on are partially modified in configuration because of

the introduction of the nozzle heat seal.

For replacing the cylinder head, see the Parts List and choose the right one in reference to its serial number.

[1] DRAINING WATER AND OIL

[2] EXTERNAL COMPONENTS

A116PO0 o = Y

[3] CYLINDER HEAD AND VALVES

Draining Cooling Water and Engine 0l

A cavmon

# Never remove radiator cap until cooling water
temperature 15 below 115 boiling point. Then
loosen cap slightly to the stop to relieve any
excess pressura before removing cap complately.

I. Prepare a bucket, Open the drain cock to drain
cooling water,

1. Prepare an cil pan. Remove the drain plug 1o
drain engine ail in the pan,

Air Cleaner and Muffler

1. Remaove the air cleaner,
2. Remove muffler retaining nuts ta remove the
muffler.

(When reassemibling)

® Install the muffler gasket so that its steel side face
the muffler,

Dynamo and Fan Belt

1. Remove the Dynamao (1),
2. Remove the fan belt (2).

[When reassembling)
® Check to see that there are no cracks on the belt
surface

W IMPORTANT
& After reassembling the fan belt, be sure to adjust
the fan belt tension.

4] Dyramo {2} Fan 8t

Cylinder Head Cover

1. Remove the cylinder head cover cap nuts.
2. Remove the cylinder head cover (1),

(When reassembling)
® Check to see that the oylinder head cover gasket is
nol defective

2
=3

Head cower

Tightanimng fargue g

LFR— 1™
oy
[ =]
B A
[T ]

¥

(1) Hosd Coves
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Injection Pipe and Nozzle Holder Assembly

1. Loosen the pipe clamps (1).

2. Remove the injection pipes (2).

3. Remove the fuel averflow pipe,

4, Loosen the |ock nuts, and remove the nozzle
helder assemblies (3},

5, Remove the copper gaskels on the seats,

6. Remowe the nozzie heat seal. (Serial MNo.;

A83291~)
'p’}g;“'” 28510 38.3 N-m
ot 25t035kafm
hico ng 188 1o 25 3 f-ba
W Tightanang tongus
a1 V6F0 16 Marile 49005 68 6 Nm
(1) Pipe Camps [3) Morzie Holder Assembly sembly | 36,2 0050 0 s
[2) Imjectson Pt

Nozzle Heat Seal Service Removal Procedure
{Engine Serial Number : 489291 and beyond)

M IMPORTANT

® Use a plus {phillips head) secrew driver that has a
Dia. which is higﬁ,ar than the heat seal hole.
(Approx. & mm) 1/4 in.

. Dnve screw driver lightly into the heat seal hole.

. Turn screw driver three or four times each way.

. White turning the screw driver, slowly pull the
heat seal out together with the injection nozzle
gasket,

If the heat seal drops, repeat the above procedure,
Heat seal and injection nozzle gasket must be

Tad Pl —a

F% 1 e s

al changed when the injection nozzle is removed for
(8] Plos Sooes Dervad (3] Inpectn Nozla Packing ﬂe-aningurfu-rmwice_
121 Inpection Noxzls (4] Heat Seal

Rocker Arm and Push Rod

1. Remove the rocker arm bracket mounting nuts (1).
2. Remove the rocker arm asaunit.
3. Remove the push rods (2).

B IMPORTANT

® After reassembling the rocker arm, be sure to
adjust the valve clearance.

:E:_r“’ 98110 11 JEN-m
Tightefing targuse brakcet 10010 1.15 Egl-m

et 123w B 32 M-

Faciory 0.14%5 1o 0_¥85 mm
Valve cearance Lpec 00057 1o 00073 in

B NOTE

® When putting the push rods (2) onto the tappets,
check to see if their ends are properly engaged
with the grooves.
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=T Cylinder Head
e -] .E,l 1. Loosen the pipe band, and remove the water
| ; | return prpe.
o PGS L 2. Remove the cylinder head boits in the order of {10,
: e =N 3 ) to {(), and remove the cylinder head.
£
! il

(When reassembling)

# Replace the head gasket with a new ona,

® Install the cylinder head, using care nol to damage
the D-ring,

® Tighten the eylinder head bolts and nuts gradually
in the order of () to (@, M) after applying
ergine oil,

® Retighten the cylinder head screws and nuts after
running the engine for 30 minutes.

ATT1EFONT

7.8 00 b4, 7 M-m

Gl (Hag OED Y Skglm
5.6 to V0.6 fi-lbs
Tightening torgue

1921044 1 Nm
Cytindar 8.0 to 45 kghm

headicrew | 2991032 5 f1-lbs

[A] Gearcwwe ske
[8] Flywhesl side

Tappets
1. Remaove the cylinder head gaskel and G-ring
2. Remove the tappets from the crankcase.

{(When reassembling) .
e @efore installing the tappets, apply engine oil
thinly around them.

W NOTE
® Mark the cylinder number to the tappets to
prevent interchanging.

() Tappet

Valves

1. Remove the valve cap (1)

2 Remove the valve spring collet (2) with a valve
fifuer,

3. Remowve the valve spring retainers (3), valve spring
(4} and valve [5).

B (MPORTANT
® Don't change the combination of the valve and
valve guide.

{(When reassembling)
& Wash the valve stem and wvalve guide hole, and
| apply engine oil sufficiently. _
< & After installing the valve spring collets, lightly lap
the stem to assure proper fit with a plastic

-
[}

Framamer,
(1] Valve Cap (9] “alve Spring
(21 Walve Spemg Dollet (51 Walve

§3} Valve Spaeng Relainar
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[4] TIMING GEARS AND CAMSHAFT

- Injection Pump and Speed Control Plate

I. Remove the socket head screws and nuts, and
remove the injection pump (3),

2. Remove the screws and separate the speed control
plate (2), taking care not to damage the spring (4).

3. Disconnect the spring (4) and remove the speed
control plate {2).

(When reassembling)

& Hook the spring (4) to the lever (5) first and install
the spead control plate (2).

® Be sure to place the copper washers underneath
two screws (1) (See photo).

® Position the slot (9) on the fork lever just under the
slot [B) onthe crankcase,

® Irsert the injection pump so that the contral rod
(7} should be pushed by the spring (6) at its end
and the pin (10) on the rod engages with the slot
{9) on the fork lever (See photo).

B NOTE

(Engine serial number : ~489290)

®* |nsert the same number of shims as used before
between crank case and pump,

® Addition or reduction of shim [0.15 mm, 0.0059
in.} delays or advances the injection timing by
approx. 0.026 rad (1.57).

® Apply liquid-type gasket (Three Bond 1215 or its
equivalent) to both sides of the injection pump
shim before reassembling,

(Engine serial number : 485291~

® The sealant is applied to both sides of the soft
metal gasket shim. The liquid gasket is not
raquired for assembling.

& Addition or reduction of shim (0.05 mm, 0.0020
in.) delays or advances the injection timing by
approx. 0.0087 rad (0.5%.

® In disassembling and replacing, be sure 10 use the
same number of new gasket shims with the samea

thickness.,
1 ; Injaction pump FH to 1t 8N
Tighitening A
STHIRIAG Hrew V00 10 1.75 katm
BOBARD2Z torgue and Aut T23tamd} ﬂs.':h-;
W1} Scrows and Cogper 16 dpring
Wathars 7 Control Red
(2} Speed Contral Plate () Slot (Crankcase Sicel
(3} Injection Pump (9 Slot (Fork Lewer Side)
{43 Spring {90 Pin
{5} Lever
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OtogF0e3

BARF0L4

Pulley and Gear Case

1. Remove the fuel feed pump (7).
2. Unscrew the fan drive pulley mounting screw (3)
and remove the fan drive pulley (4).
3. Unscrew the screw (2) and disconnect the start
m’ing (5) in the spead control plate mounting
e

a4, I..ths.c-rl.--t the retaining screws and remove the gear
case (1).

{When reassembling)

® Apply liguid-type gasket (Three Bond 1215 or its
equivalent) to both sides of the gear case packing.

® Besure 1o sel three O-rings inside the gear case.

® Install the pulley to the crankshaft, aligning the
marks (&) on them. (See photo)

e |
Tightesing " 8680 to 94 03 fr-tbs
e FE1t011.28 -m
Gt SATE BETEW 105 1.1%kgf-m
FT.Xitad 32 f-lhs
{1} GearCase {4} Fan Driee Pulley
{3} Serew {3} StamSpring
13} Fan Dvive Pulley Retaining {6} Alsgning Mark
Screw {7} Fue! Feed Pump
Idle Gear

1. Remove the external snap ring (1), the collar (2)
and the idle gear (3).

(When reassembling)

® Install the idie gear, aligning the marks on the
gears refarring to the figure.

{1} Extesnal inap Ring (3] ldle Gear

{2} ldle Gear Collas
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Fuel Camshaft

I. Remowe the screws (2] and draw out the camshaft
(1) with the gear on it

2. Remove the retaining plate (3).

3. Remove the sorews [6), then draw out the injection
pump gear (A} and fuel camshaft {5) with the
governor fork assembly.

(When reassembling)

®* Hook the spring to the fork lever 2 (7) as shown in
the figure before installing the fork lever assembly
to the crankoase.

i) Camshatht (Bl SCrew

(2] Screw (7} Faik Leyar 2
(3] Retlaining Plate (B) Fork Lawar |

(4] Injection Pump Geas (3} Governo: Shedve

[%) FusiCamshalt

[t e L2

Qil Pump and Crankshalt Gear

1. Unserew the flange nut (7) and remove the oil
pump gear (6),

2. Unscrew the retaining screws and remove the ol
pump {5).

3. Bemaove the collar (1), O-ring {2} and ail shinger {3)

4. Remove the crankshaft gear (4) with a puller

[(When reassembling)
® Install the collar after aligning the marks on the
gears. [See the figure at "idle Gear™)

. (1] Crankskialt Collas {5} Owl Pump
ROARPO MG (2} O-sing (6} Chl Pump Gear
(3} Crankshalt Gl Slinger (71 Fiange Mut

(4] Crankshalt Gea
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[5] PISTON AND CONNECTING ROD

A116F018

Oil Pan and Qil Strainer

1. Unscrew the oil pan mounting screws (5), and
remove the oil pan (4). :

2. Unscrew the oil strainer mounting screw (2), and
remove the oil strainer (3).

(When reassembling)

¢ Install the oil strainer, using care not to damage
the O-ring (1).

[ ] Usmg the hole (6) numbered "3", install. the oil
strainer by mounting screw (D662-B, D722-B).

® Using the hole (7) numbered “2”, install the oil
strainer by mounting screw (Z442-B, Z482-B).

® Apply liquid gasket (Three Bond 1270D or 1270C)

BO83F042

to the oil pan as shown in the figure.

A116F019

B IMPORTANT

® Scape off the old adhesive completely. Wipe the
sealing surface clean using waste cloth soaked
with gasoline. Now apply new adhesive 3~5 mm
thick all over the contact surface. Apply the
adhesive also on the center of the flange as well
as on the inner wall of each bolt hole.

® Cut the nozzle of the "fluid sealant” container at
its second notch Apply “fluid sealant” about 5
mm thick.
Within 20 minutes after the application of fluid
sealant, reassemble the components. Wait then
for about 30 minutes, and pour oil in the

crankcase.
(1) Oring (5) Oil Pan Mounting Screws
(2) Screw (6) Hole
(3) Oil Strainer (7) Hole
(4) OilPan
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BO83F043

Piston and Connecting Rod

0203F021

1.
2.

3.

Unscrew the connecting rod screws (5), and
remove the connecting rod cap (4).

Turn the crankshaft to bring the piston to top
dead center.

Push the connecting rod from the bottom of the
cylinder block with a hummer grip, and pull out
the piston (2) and connecting rod (1).

B IMPORTANT

Do not change the combination of cylinder and
piston.

(When reassembling)

Before inserting the piston into the cylinder, apply
enough engine oil to the inside surface of the
cylinder.

Apply engine oil to the crank pin bearings and
connecting rod screws.

Be sure to install the piston and connecting rod
into the cylinder so that the number (3) on the
piston head opposite side of the injection pump.
Align the alignment marks (6) on the connecting
rod (1) and connecting rod cap (4).

When inserting the piston into the cylinder, face
the mark on the connecting rod to the injection

pump.

. 26.5t030.4N-m
Connecting 2.7t03.1 kgf-m

Tightening torque rod screw ryaod L katm

(1) Connecting Rod (4) Connecting Rod Cap
(2) Piston (5) Connecting Rod Screw
(3) Number (6) Alignment Mark
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BOEIPOAS

Ao 3F0a8

BOEIFOA4

BORIFOAF

BOHIFOAE

Piston Il_ihg and {nnnuﬁng Rod

1. Remove the piston rings using a piston ring tool.

2. Put the alignment mark (3} on the piston as shown
in figure.

3. Remove the piston pin (1), and separate the
connecting rod (7} from the piston (2).

{(When reassembling)

* When irrstatrin? the ring, assemble the rings so
that the manufacturer’s mark (13) near the gap
faces the top of the piston.

& ‘When installing the il ring onto the piston, place
the expander joint (11} on the opposite side of the
oil ring gap {12).

® Apply engine oil 10 the piston pin and small end
bushing.

* ‘When installing the piston pin, immerse the piston
in BO*C [176°F) oil for 10 to 15 minutes and insert
the piston pin to the piston.

® nstall the connecting rod (7) to the piston (2) so
that the alignment mark (10) on the connecting
rod positions the opposite side of the number {9)
on the piston head. [See figure)

W IMPORTANT

# Mark the same number on the connecting rod and
the piston 50 a3 not to change the combination.

& When inserting the piston into the cylinder, place
the gap of the compression ring 1 on the opposite
side of the combustion chamber and stagger the
gaps of the compression ring 2 and oil ring
making a right angle from the gap of the
compression ring 1.

e Carefully insert the pistons using a piston ring
compressor. Otherwise, their chrome-plated
section may be scratched, causing trouble inside
the liner,

[a] TopCompression Ring 5] il Ring Gap
Gap
8] Second Comprassion Ring
Gap
1) Fiston fin {#) Connecteng Rod Cap
(2} Piston (9} Abignmant mark (Number)
3] Piston Pin Snag King (10} Mark
(4} Compression Bmng 1 {11} Ewpandar loint
{5} Compression fing 2 (12} Qil Rirg Gap
(6} Ol Ring (43 Manufacturer's Mark

7] Connecting Rod
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[6] FLYWHEEL AND CRANKSHAFT

1. Lock the flywheel not to turn using the flywheel
stopper.

2, Remove the flywheel bolts, except for two which
must be loosened and left as they are.

3. Set a flywheel puller (Code No: 07916-32011), and

remowe the flywheel,
(When reassembling)
& Apply engine oil to the flywheel bolts.
53 B4 588 N-m
Tightening Flywheel boits 5510 6.0 kgf'm
torque i 39 610 434 t-tbs
0107051

Bearing Case Cover

1. Unscrew the bearing case cover mounting screws.
2. Remove the bearing case cover (2).

[(When reassembling)

® Apply liquid-type gasket (Three Bond 1215 or its
equivalent) to both sides of a new bearing case
cover gasket.

# Install the bearing case cover to position the
casting mark * T ° (1) on it upward. )

# Tighten the bearing case cover Mounting screws
with even force on the diagonal line.

A116F023 Tightaning Bearing case 981101128 Hm

e i B 0 1o 5

i1 Mark

{2} Bearing Cate Cover

Crankshaft

1. Unscrew the bearing case screws 2 (1), and draw
out the crankshaft.

{When reassembling)

# [nstall the crankshaft sub assembly, aligning the
screw hole of main bearing case 2 with the screw
hole of cylinder block.

& Apply engine of to the seat and thread of bearing
case screw 2. After tightening it.

e | e | BESheA
: - : st s 19,5 to 22.4 F-ibs
BOERPOI0 BT AVLEPO1E

{1} Bearing Case Screw 2
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Main bearing case assembly

1.

A116F017

BO83FO51.

Remove the two bearing case screws 1 (4), and
remove the main bearing case assembly 1 (3),
being careful with the thrust bearing (2) and crank-
shaft bearing 2.

2.Remove the main bearing case assembies 2, 3.

(When reassembling)

Clean the oil passage in the main bearing case.
apply clean engine oil on the crankshaft bearing 2
and thrust bearings.

Install the main bearing case assemblies n the orig-
inal positions. Since diameters of main bearing
case vary, install them in order of makings (1,2)
from the gear case side.

When installing the main bearing case assemblies
2, 3, face the mark “FLYWHEEL” to the flywheel.
Be sure to install the thrust bearing with its oil
groove facing outward.

(DMain bearing case assembli 2

@ Thrust bearing

(®Main bearing case assembli 1

@ Bearing case screw 1

Bm Note:From engine S/N WE 0364 and on, bearing case bolts / have two types, which are different part
number. Tightening torque is different as follows.
No.1 and 2 bearing case bolt 1 : Code No. 15841-04540, M6 x 1.0, 12.7 ~ 15.7 N-m(1.3~1.6kgf-m)9.4~11.6ft-Ibs
No.3 bearing case bolt 1 : Code No. 01754-50840, M8 x 1.25, 7T, 23.5 ~ 27.5 N-m(2.4~2.8kgf-m)17.4~20.3ft-Ibs
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SERVICING
[1] CYLINDER HEAD AND VALVES

Cylinder Head Surface Flatness

1. Thoroughly clean the cylinder head surface.

2. Place a straightedge on the cylinder head’s four
sides and two diagonal as shown in the figure.

3. Measure the clearance with a feeler gauge.

4. If the measurement exceeds the allowable I|m|t
correct it with a surface grinder.

B NOTE

® Do not place the straightedge on the combustion
chamber.

M IMPORTANT
® Be sure to check the valve recessing after
correcting.

Cylinder head . 0.05mm
surface flatness Allowable limit 0.0020in.

0109F067
0109F097
~—— ~— s
DEE| (WeEw| (D
N I S N N
RCAA\ | RCRB | | RCAC
BawTh: Finz: Q¥R

(1) Detergent
(2) Red Permeative Liquid

(3) White Developer

8 uR max 8
Finishing vV (320), unit: pm (pin.)

Cylinder Head Flaw

1. Prepare an air spray red check (Code No. 07909-
31371).

2. Clean the surface of the cylinder head with
detergent (1).

3. Spray the cylinder head surface with the red
permeative liquid (2).
Leave it five to ten minutes after spraying.

4. Wash away the red permeative liquid on the
cylinder head surface with the detergent (2).

5. Spray the cylinder head surface with white
developer (3).
If flawed, it can be identified as red marks.
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0109F070

0347F029

BO83F052

Valve Recessing

1. Clean the cylinder head, the valve face and valve
seat.

2. Insert the valve into the valve guide.

3. Measure the valve recessing with a depth gauge.

4. If the measurement exceeds the allowable limit,
replace the valve.

5. If it still exceeds the allowable limit after replacing
the valve, correct the valve seat face of the
cylinder head with a valve seat cutter (Code No.
07909-33102) or valve seat grinder.

Then, ‘correct the cylinder head surface Wlth a
surface grinder, or replace the cylinder head:

Factory -0.10t00.10 mm-
Valve recessing: spec. —0.0039t00.0039 in.
(Intake and
exhaust) Allowable 0.30mm

limit 0.0118in.

Clearance between Valve Stem and Valve Guide

1. Remove carbon from the valve guide section.

2. Measure the valve stem O.D. with an outside
micrometer.

3. Measure the valve guide I.D. with a small hole
gauge, and calculate the clearance.

4. If the clearance exceeds the allowable limit,
replace the valve guide or valve.

Factory 0.030t0 0.057 mm
Clearance between spec. 0.00118100.00224 in.
valve stem and valve
guide Allowable 0.10 mm
limit 0.0039in.
‘ Factory 5.968 0 5.980 mm
Valve stem O.D. spec. 0.23496 t0 0.23543 in.
. Factory 6.010t0 6.025 mm
Valve guide I.D. spec. 0.23661 t0 0.23720 in.
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Replacing Valve Guide

{When remowing]  [When inttalling)
= o | (When removing)
[,_-.4 1. Using a valve guide replacing tool (see page 5-53),
1 press oul the used valve guide.

(When instaliing)

I. Clean a new valve guide, and apply engine oil to it

2. Using a valve guide replacing tool, press in a new
valve guide until it is flush with the cylinder head
as shown in the figure,

3. Ream precisely the 1.D. of the valve guide 1o the
specilied dimension,

BUEEFDET

Vb guaide | 0. Factory EDMEa 6025 mm
[Intakd and safiawr) ipoc 23SV 02372 in
{=- W IMPORTANT
z ® Do not hit the valve guide with a hammer, etc,
during replacement.
(1) Intake Valve Guide (2) Exhaust Vatve Guide
3
BOABFIY3
Width of Contact between Valve and Valve Seat
1. Check the contact between the valve face and
r_\ walve soal
2, I the contact is uneven or the width of contact [A)
is excessively large, correct the valve and valve seat
referring to “Correcting Valve and Valve Seat”™
h Fagtos 212
Valve seat whdth 1pae ¥ nmﬂ'}:‘
1"!._
COGEFO44
Valve Lappi
1. Apply compound evenly to the valve lapping
surface

2. Insert the valve inlo the valve guide, Lap the valve
onto its seat with a valve flapper or screwdriver

3. After lapping the valve, wash the compound away
and apply oil, then repeat valve lapping with oif.

4, Apply red lead or prussian blue to the contact
surface to check the seated rate, If it is Tess than
70%, repeat valve lapping again.

W IMPORTANT

’ i ® Whan valve lapping is performed, be sure 1o check
the valve recessing and adjust the valve clearance

aftar assembling the valve, (See page 5-47)
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C066F050

1
0.26 rad 0.79rad
(159 (a5°)
CO56F038

(1) Valve Seat Cutter

o]

CO56F039

Correcting Valve and Valve Seat

M NOTE

® Before correcting the valve and seat, check the
valve stem and the 1.D. of the valve guide section,
and repair them if necessary.

® After correcting the valve seat, be sure to check
the valve recessing.

1) Correcting Valve
1. Correct the valve with a valve refacer.

0.785t0 0.794 rad.
45.0°to 45.5°

Factory

Valye face angle spec.

2) Correcting Valve Seat

1. Slightly correct the seat surface with a 0.79 rad.
(45°) valve seat cutter (1) (Code No. 07909-33102).

2. Fitting the valve, check the contact position of the
valve face and seat surface with red lead. (Visual
check) [If the valve has been used for a long
period, the seat tends to come in contact with the
upper side of the valve face.]

3. Grind the upper surface of the valve seat with a
0.26 rad. (15°) valve seat cutter until the valve seat
touches to the center of the valve face (so that a
equals b as shown in the figure).

4. Grind the seat with a 0.79 rad. (45°) valve seat
cutter again, and visually recheck the contact
between the valve and seat.

5. Repeat steps 3 and 4 until the correct contact is
achieved.

6. Continue lapping until the seated rate becomes
more than 70% of the total contact area.

0.785 rad.
450°

Factory

Valve seat angle spec.

)
®)
©
(D)
®

Slightly Correct
Check Contact
Correct Seat Width
Correct Seat Surface
Check Contact

(a) Identical Dimensions
(b) Valve Seat Width
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I

T

LY

Free Length and Tilt of Valve Spring

1. Measure the length A with varnier calipers. If the
measurement is less than the allowable limit,
replace it. “

2. Put the spring on a surface plate, place a square on
the side of the spring.

3. Check to see if the entire side is in contact with the
square. Rotate the spring and measure the
maximum B.

If the measurement exceeds the allowable limit,
replace it. : ¥

4. Check the entire surface of the spring for
scratches. Replace it, if any.

CO019F021
Factory 31.6 mm
spec. 1.244in.
Free length A
Allowable 28.4mm
Jimit 1.118in.
. Allowable 1.2mm
Tilt B limit 0.047 in.

Valve Spring Setting Load

1. Place the spring on a tester and compress it to the
same length it is actually compressed in the
engine. ‘

2. Read the compression load on the gauge.

3. If the measurement is less than the aliowable limit,
replace it.

647N/27 mm
Setting load Factory | g 6kgf/27 mm
spec. 14.6 Ibs/1.063 in.
S549N/27 mm
Setting length | lowable |5 gygf/57 mm
"1 123ibs/1.063in.
CO19F022

Oil Clearance between Rocker Arm and Rocker Arm

Shaft

1. Measure the rocker arm I.D. with an inside
micrometer.

2. Measure the rocker arm shaft O.D. with an outside
micrometer, and then calculate the oil clearance.

3. If the clearance exceeds the allowable limit,
replace the rocker arm and measure the oil
clearance again. If it still exceeds the allowable
limit, replace also the rocker arm shaft.

Factory 0.016t00.045mm
Qil clearance spec. 0.00063 t0 0.00177 in.
C019F023 between rocker arm
and rocker arm shaft Allowable 0.15mm
limit 0.0059 in.
Rocker arm shaft Factory 10.473t0 10.484 mm
O.D. spec. 0.412321t00.41276in.
Factory 10.500t0 10.518 mm
Rocker arm L.D. spec. 0.41339t00.41410 in.
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[2] PISTON AND CONNECTING ROD

Piston Pin-Bore I.D.

1. Mieasure the I.D. of the piston pin-bore in both the
horizontal and vertical directions with a cylinder
gauge.

2. If the measurement exceeds the allowabie limit,
replace the piston.

Factory 20.000t020.013 mm
spec. 0.78740t0 0.78791 in.

Piston pin-hole I.D.
. Allowable 20.05 mm
limit 0.7894 in.

C083F040

Qil Clearance between Piston Pin and Small End

Bushing

1. Measure the O.D. of the piston pin where it
contacts the bushing with an outside micrometer.

2. Measure the |.D. of the small end bushing with an
inside micrometer, and calculate the oil clearance.

3. If the clearance exceeds the allowable limit,
replace the bushing. If it still exceeds.the
allowable limit, replace the piston pin.

: Factory 0.014t00.038 mm
Qil clearance :
beéweerh‘pistdon pin spec. 0.00055100.00150 in.
and small en
A Allowable 0.10 mm
bushing limit 0.0039 in.
CO19F053 .
. . Factory 20.002t020.011 mm
Piston pin O.D. spec. 0.78748 t0 0.78783 in.
Small end bushing Factory 20.025t020.040 mm
I.D. spec. 0.78839 t0 0.78897 in.
Replacing Small End Bushing
(When removing) {When installing) e
(When removing)
1. Using a small end bushing replacing tool (see page
5-53), press out the used bushing.
‘ l (When installing)

1. Clean a new small end bushing and small end hole,
and apply engine oil to them. ‘

2. Using a small end bushing replacing tool, press in a
new bushing (service parts) taking due care to see
Lhellt the connecting rod hole matches the bushing

ole. L

[Service parts dimension]

BO83F054
. Factory 0.015t00.075 mm .
ge"tﬁ\',‘zzr: Donpin | sPeC 0.00059 t0 0.00295 in.
gﬁsd;ir:all end Allowable 0.10 mm
9 limit 0.0039in.
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CO19F054 O N

Piston Ring Gap

1. Insert the piston ring into the lower part of the
cylinder (the least worn out part) with a piston
ring compressor and piston. :

2. Measure the ring gap with a feeler gauge.‘
3. If the gap exceeds the allowable limit, replace the
piston ring.
Top Factory 0.15t00.30 mm .
compression spec. 0.0059t00.0118in.
ring and oil Allowable | 1.2mm
Piston ring limit 0.0472in.
ring -
gap Factory 0.30t00.45 mm
Second spec. 0.0118t00.0177 in.
compression
ring Allowable 1.2mm
limit 0.0472in.

Clearance between Piston Ring and Groove

1. Remove carbon from the ring grooves.

2. Place the ring into each ring groove, and measure
the clearance at several points around the ring
groove with a feeler gauge. ‘

3. If the clearance exceeds allowable limit, replace
the piston ring since compression leak and oil
shortage result.

4. If the clearance still exceeds the allowable limit
after replacing the piston ring, replace the piston.

Factory - 0.085t00.115mm
Second spec. 0.0033t00.0045 in.
compression
BO83F135 Clearance | NG Allowable | 0.15mm
between limit 0.0059in.
piston ring Factor
y 0.02t00.06 mm
and groove | spec. 0.0008 10 0.0024 in.
‘ Qil ring ‘
Allowable | 0.15mm
limit 0.0059 in.
Connecting Rod Alignment
1. Remove the connecting rod crank pin bearing, and
install the connecting rod cap.
2. Set the connecting rod to the connecting rod
alignment tool (Code No. 07909-31661).
3. Install the piston pin into the connecting rod. Set
the gauge on the piston pin.
4. Measure three point’s gaps between the pins of
the gauge and flat surface of the alignment tool.
If the measurement exceeds the allowable limit,
replace it.
0.05mm
ST10F040 Bend of connecting Allowable 0.0020 in.
rod limit (gauge pinspan at
100 mm, 3.94in.)
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[3] TIMING GEAR AND CAMSHAFT

N - Timing Gear Backlash

1. 5et a dial indicator (lever type) with its tip on the
gear tooth

2. Move the gear 1o measure the backlash, holding
its mating gear

3. If the backlash exceeds the allowable limit, check
the ail elearance of the shaft and gear,

4. Il the il clearance is proper, replace the gears,

FacRary DAY to0. V24 min
Rackiath batvenen SpRE 000 1ES to 0 EEE in
idle geas and crank
QEar Allowwable 0.15 mm

limit 0050 in

Fattary 0047 toe D023 mim
Racklath betsaen spod 0.0 1A% to 0 DR in.
iebe gear and cam
QEar &llowabie 0.15mm

ik 0. (HFS G

Factoay 0 0a6 t 0128 mm
Bach lath Bebwaen SpL 0 0181 oD ODaES im
idie gear and
mpRCtion pump gear Allorwale 015 mm

larrsif 0 DS sn

Factory 0041 ta0. 123 mm
Bk lask b b ol el 00 E tod00a84a in
pump gear and crank
gt Al abie 0.1% mm

limit 0053 in

il Clearance of Camshatt Journal

1. Measure the camshaft journal 0.0, with an
outside micrometer,

2. Measure the cylinder block bore LD. for camshaft
with an inside micrometer, and calculate the oil
clearance

3. If the oil clearance exceeds the allowable limit,

. replace the camshaft,

| e
Oil clearance of Tpe to 0.0036 i
eamhatt pournal Alowabie | 015mm
limit 00059 in
BOREPOTA 3
Camihalt jourmal Factary 32,934 %0 32,950 mm
0.0 LY T 1.2966%0 1 2971
Cylindeér black bire Factary 33 000 1 33 025 mm
1.D, {Bearing portian) LEEC. 1.2992 0o T 3002 in

0 LGP
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CO019F043

C019F044

Camshaft Alignment

1. Support the camshaft with V-blocks on the surface
plate and set a dial indicator with its tip on the
intermediate journal at right angle.

2. Rotate the camshaft on the V-blocks and get the
misalignment (half of the measurement).

3. if the misalignment exceeds the allowable Iimit,
replace the camshaft.

Misalignment

Allowable
limit

0.01 mm
0.0004 in.

Intake and Exhaust Cam Heights

1. Measure the height of the cam at its highest point

with an outside micrometer.

2. If the measurement is less than the allowable limit,
replace the camshaft.

Intake and exhaust
cam heights

Factory 26.88 mm
spec. 1.0583in.
Allowable 26.83 mm
limit 1.0563in.’
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h8mm STROKE SERIES WAL 01 160

Idle Gear $ide Clearance

1. Set a dial indicator with its tip on the idie gear,

2. Measure the side clearance by moving the idle
ear to the front and rear

301 the measurement exceeds the allowable [imit,

replace the idle gear or idle gear shaft.

QTogFer3a

OHraF Ko

Factory 02018051 mm
Idle grar side Qi 0TS oy O DT i,
tlEaranons Aliovrable y—

limit 0 D236 in

Qil Clearance between Idle Gear Shaft and Idle Gear

Bushing

1. Measure the L.D. of the idle gear bushing with an
inside micrometer.
2. Measure the 0.0, of the idle gear shaft with an
outside micrometer, and calculate the oil

clearance

3. If the clearance exceeds the allowable limit,

replace the bushing,

i it 1till exceeds the

allowable limit, replace the idle gear shaft,

Factaes 0020 fo 0 08 m
Qe ¥ B4 mm
Brtwaen NG Ve 000079 100 00331 in
::L‘::;d hidbe g Hllowable 000

Jremirt 30033 in

Factanry 19967 1o 19 9B mm
idis gear shaft 0.0 sped DTEE10 40 O TRABY In
idie gear buthing Fastary 20,000t 20 05
1. apee f.TAYel to 0. TR41 in

(&) {Whan remeweng]

(8] [(When installing)

POBIFO5H
102 em Ote 0,2 mm
{10 o 00N 25w | o (0t 0 0079 in }
Ll AL LR R LA L LLE,
]
| 1,'5 1|
]
| I
l_.-1 I
brbrtery
I'I.I-.
1
BOBIFOST =

Replacing Idle Gear Bushing

{A) (When removing)
1. Wsing an idle gear bushing replacing tool (e
page 5-55), press out the use% hu-shingr.hg

(B} (When installing)

1. Ciean a new idie gear bushing and idle gear bore,
and apply engine oil 1o them,

£ Using an idle gear bushing replacing tool, press in
a new bushing [service parts) to the specified
dimensicn. (5ee figure)

5101
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[4] CRANKSHAFT

Crankshaft Alignment

1. Support the crankshaft with V-blocks on the
surface plate and set a dial indicator with its tip on
the intermediate journal at right angle.

2. Rotate the crankshaft on the V-blocks and get the
misalignment (half of the measurement).

3. If the misalignment exceeds the allowable limit,
replace the crankshaft.

0.02mm
0.0008 in.

Allowable

Misalignment‘ limit

0109075

Crankshaft Side Clearance

1. Set a dial indicator with its tip on the end of the
crankshaft.

- Measure the side clearance by moving the
crankshaft to the front and rear.

. If the measurement exceeds the allowable limit,
replace the thrust bearings.

. If the same size bearing is useless because of the
crankshaft journal wear, replace it with an
oversize one referring to the table and figure.

© 0.15t00.31mm
0.00591t00.0122 in.

Factory
Crankshaft side spec.

clearance

0109F074 0.5mm

0.0197 in.

Allowable
limit

(Reference)
® Oversize thrust bearing

Oversize Bearing Code Number Marking

Thrust bearing 102 15261-23951 020 OS

0.2mm'
0.008in.

15261-23971 020 0S

Thrust bearing 2 02

Thrust bearing 1 04° 15261-23961 040 OS

0.4mm
0.016in.

Thrust bearing 2 04 15261-23981 040 OS

® Oversize dimensions of crankshaft journal

0071F006

Qversize

0.2mm 0.4 mm
. ; 0.008in. 0.016in.
Dimensio

23.40t0 23.45mm 23.80t023.85mm

A

0.9134t00.9154 in.

0.9213t00.9232 in.

46.1t046.3 mm
1.815t0 1.823in.

46.31t046.5mm
1.823t0 1.831in.

C

1.8t0 2.2 mm radius
0.071t00.087 in. radius

1.8t0 2.2 mm radius
0.071100.087 in. radius

The crankshaft journal must be fine-finished to higher than
VVYVV(0.45).
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Qil Clearance between Crank Pin and Crank Pin
Bearing

1. Clean the crank pin and crank pin bearing.
2. Put a strip of plastigage (Code No. 07909 -30241)
on the center of the crank pin.

B IMPORTANT
° Eelver insert the press gauge into the crank pin oil
ole

3. Install the connecting rod cap and tighten the
connecting rod screws to the specified torque
(26.5 t0 30.4 N'm, 2.7 to 3.1 kgf-m, 195t0224ft-
Ibs), and remove the cap again.

B NOTE ‘
® Be sure not to move the crankshaft while the

' CO19F061

A 8 connecting rod screws are tightened.

4. Measure the amount of the flattening with the
scale, and get the oil clearance.

5. If the oil clearance exceeds the allowable limit,
replace the crank pin bearing.

6. If the same size bearing is useless because of the
crank pin wear, replace it with an undersize one
referring to the table and figure.

; Factory 0.019t00.081 mm
Oil clearance :
betweenkcrank pin spec. 0.00075t0 0.00319 in.
' and crank pin
; Allowable 0.15mm
A ‘ bearing limit 0.0059 in.
0071F005 ‘
. Factory 33.959t033.975 mm
Crank pin O.D. spec. 1.33697 to 1.33759in.
Crank pin bearing Factory 33.994t034.040 mm
1.D. ) spec. 1.33835t0 1.34016 in.
(Reference)
® Undersize crank pin bearing
Undersize ‘Bearing Code Number Marking
0.2mm Crank pin
0608 n. bearing 02 15861-22971 020 US
0.4mm Crank pin
0.016n. bearing 04 15861-22981 040 US

® Undersize dimensions of crank pin

Undersi
ndersize 02m 0.4mm
A . 0.008 0.016in.
Dimensio
A 2.3t0 2.7 mm radius 2.3t02.7 mm radius
0.0911t00.106 in.radius | 0.091t0 0.106 in. radius
B 4 mm dia. 4 mm dia.
0.16in. dia. 0.16 in. dia.
C 33.759t033.775 mm 33.559t033.575 mm
1.32910t0 1.32973in. 1.32122t0 1.32185 in.

The crank pin must be fine-finished to higher than YVVV (0.4S).
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Oil Clearance between Crankshaft Journal and

Crankshaft Bearing 1

1. Measure the |.D. of the crankshaft bearing 1 with
an inside micrometer.

2. Measure the O.D. of the crankshaft front journal
with an outside micrometer, and calculate the oil
clearance.

3. If the oil clearance exceeds the allowable limit,
replace the crankshaft bearing 1.

4. If the same size bearing is useless because of the
crankshaft journal wear, replace it with an
undersize one referring to the table .

COT9F058 Fact 0.034t00.106
Oil clearance actory Lar100.106 mm -
between crank shaft | SPec 0.00134t00.00417 in.
journal and Alowable 0.20 mm
crankshaft limit 0.0079 in.
Crankshatt journal Factory 39.9341039.950 mm
0.D. spec. 1.57221t01.57284in.
Crankshaft bearing 1 Factory 39.9841t040.040 mm
1.D. spec. 1.57418t0 1.57638 in.
(Reference)
® Undersize crank shaft bearing 1
Undersize . Bearing Code Number Marking
0.2mm Crankshaft
C019F059 0.008in. bearing 1 02 15861-23911 020 Us
0.4mm Crankshaft
A 0.0161n. bearing 1 04 15861-23921 | 040 US
/ ® Undersize dimensions of crank shaft journal
(e]
dore
Undersize 0.2 mm 04mm
0.008 in 0.016in.
B Dimensior
A 5 mm dia. 5 mm dia.
0.20 in.dia. 0.20in.dia.
B 39.734t039.750 mm 39.5341039.550 mm
C 1—: 1.56433t0 1.56496in. | 1.55646t0 1.55709in.
c 1.8t0 2.2 mm radius 1.8t0 2.2 mm radius
0071F003 0.071t00.087 in.radius | 0.071t0 0.087 in. radius
¢ The crankshaft journal must be fine-finished to higher than
VVVV (0.45).
¢ Chamfer the oil hole with an oilstone.

Replacing Crankshaft Bearing 1

(When removing)

1. Using a crankshaft bearing 1 replacing tool (see
page S-53), press out the used crankshaft bearing.

(When installing)

1. Clean a new crankshaft bearing 1 and crankshaft

N journal, and apply engine oil to them.

@ 2. Using a crankshaft bearing 1 replacing tool, press
in a new bearing 1 (2) so that its seam (1) directs
toward the exhaust side in the cylinder block. (See

0to0.3mm figure)
(0t00.012in.) g
—
BO83F058
(1) Seam (2) Crankshaft Bearing 1

S-107
Courtesy of Machine.Market


https://machine.market

S.1 ENGINEBODY 68 mm STROKE SERIES WSM, 01160

Oil Clearance between Crankshaft Journal and
Crankshaft Bearing 2 and 3

1. Put a strip of plastigage (Code No. 07909-30241)
on the center of the journal.

2. Install the bearing case and tighten the bearing
case screws 1 to the specified torque (12.7 to 15.7
N-m, 1.3 to 1.6 kgf-m, 9.4 to 11.6 ft-Ibs), and
remove the bearing case again.

H NOTE
® Be sure not to move the crankshaft while the
bearing case screws are tightened.

0109F076 3. Measure the amount of the flattening with the

scale, and get the oil clearance.
4. If the oil clearance exceeds the allowable limit,

— \ " .
\ replace the crankshaft bearing 2 or 3.
o 5. If the same size bearing is useless because of the
B Ve crankshaft journal wear, replace it with an
] — undersize one referring to the table and figure.
| D Oil clearance Factory 0.034100.092 mm
a1 C between crankshaft spec. 0.00134100.00362 in.
\ journal and
| crankshaft bearing 2 Allowable 0.20 mm
B | 8"\ and 3 limit 0.0079in.
I Crankshaftjournal | Factory 43.934t043.950 mm
O.D. (Flywheel side) spec. 1.72969t01.73032 in.
0071F004 Crankshaft bearing2 { Factory 43.984 10 44.026 mm
B |.D. spec. 1.73166 t0 1.73331 in.
Crankshaft journal Factory 39.934t039.950 mm
0.D. (Intermediate) spec. 1.57221t0 157284 in.
Crankshaft bearing3 | Factory 39.984t040.026 mm
1.D. spec. 1.57418 t0 1.57583 in.
(Reference)
® Undersize crankshaft bearing 2 and 3
Undersize Bearing Code Number | Marking
Crankshaft bearing 2 15694-23931 020 US
0.2mm 02 )
0.008in. Crankshaft bearing3 15861-23861 020 US
02
Crankshaft bearing 2 15694-23941 040 US
0.4mm 04
0.016in.

Crankshaft bearing 3 15861-23871 040 US
04

® Undersize dimensions of crankshaft journal

ndersize 02mm 04mm
0.008 in 0.016in.
Dimensio
A 3 mm dia. 3 mm dia.
0.12 in. dia. 0.12in.dia.
B 1.8t0 2.2 mm radius 1.8t0 2.2 mm radius
0.071t00.087 in.radius [ 0.071t00.087 in. radius
c 39.734t039.750 mm 39.534t039.550 mm
1.56433 10 1.56496 in. 1.55646 to 1.55709 in.
D 43.734t0 43.750 mm 43.534t0 43.550 mm
1.72181 10 1.72244 in. 1.71394 10 1.71457 in.

The crank pin jounrnal must be fine-finished to higher than
VVVV (0.45).
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[5] CYLINDER

Cylinder Wear

1. Measure the I.D. of the cylinder at the six positions
(See figure) with a cylinder gauge to find the
maximum and minimum [.D.’s.

2. Get the difference (Maximum wear) between the
maximum and the minimum {.D.’s

3. If the wear exceeds the allowable limit, bore and
hone to the oversize dimension. (Refer to
"Correcting Cylinder”)

4. Visually check the cylinder wall for scratches. if
deep scratches are found, the cylinder should be
bored. (Refer to “Correcting Cylinder”)

BO83F059

24428 | 64.000t064.019 mm
Factory |D6628 | 251968t02.52043in.

spec.

Cylinder 1.D.

Z482-B 67.000t0 67.019 mm
D722-B 2.63779t0 2.63854 in.

Maximum ) — 0.15mm
wear Allowable limit 0.0059 in.
B H

: Approx. 10 mm (0.394 in.)
: Approx.45mm (1.771in.)
: Approx.95mm (3.740in.)
Right-angled to Piston Pin
: Piston Pin Direction

oo NED>

BO83F060

Correcting Cylinder

1. When the cylinder is worn beyond the allowable
limit, bore and hone it to the specified dimension.

1

2442-8 64.250 t0 64.269 mm
m Oversize . Factory D662-B 2.52953t02.53028 in.
cylinder spec.
I.D.

®

[

7482-B 67.250t067.269 mm
D722-B 2.64764 10 2.64839 in.

— Maximum
wear

®

0.15mm

Allowable limit 0.0059 in.

2. Replace the piston and piston rings with oversize
ones.

Oversize | Model Part Name Code Number | Marking

Piston 16861-21900 | 0.250S

74428

D662-8 Piston ring
assembly 16861-21090 | 0.250S

y
1

0.25mm

.0098in.

0-0098 in Piston 16851-21900 | 0.250S

BO83FO61 70828

(1) Cylinder1D. (Before (2) Oversize Cylinder 1.D. D722-B zlsss'gonr:l;i;g 1685121090 | 02505
Correction)

B NOTE
® When the oversize cylinder is worn beyond the

allowable limit, replace the cylinder block with a
new one.

S-111
Courtesy of Machine.Market


https://machine.market

S.2 LUBRICATING SYSTEM 68 mm STROKE SERIES WSM, 01160

F=] LUBRICATING SYSTEM

CHECKING

Engine Oil Pressure

1. Remove the oil pressure switch, and install the
engine oil pressure tester (Code No. 07916-32032).
(Adaptor screw size: PT1/8).

2. Start the engine. After warming up, measure the
oil pressure of both idling and rated speeds.

3. If the oil pressure is less than the allowable limit,
check the following. ‘
® Engine oil insufficient @ Oil gallery clogged
® Oil pump defective ® Excessive oil clearance
¢ Oil strainer clogged ® Foreign matter in the
® Oil filter cartridge relief valve
0109F079 clogged
98 kPa
: Factory
At idle speed 1.0 kgf/cm?
spec. 14 ps?
Ergine Factory 20048 kefem?
oil spec. . -2 Kg
pressure At rated 28 to 64 psi
speed
Allowable | 8KkP2
limit 13 g
psi

(When reassembling)
® After checking the engine oil pressure, tighten the
oil pressure switch to the specified torque.

Tiakteni I _ 14.7t0 19.6 N-m
t(l)gquznmg Oil pressure switch 1b5.8t202-10al.(59$"ths
DISASSEMBLING AND ASSEMBLING
‘ Oil Pump

1. See page S-71.

SERVICING
[1] OIP PUMP

Rotor Lobe Clearance

1. Measure the clearance between lobes of the inner
rotor and the outer rotor with a feeler gauge.

2. If the clearance exceeds the allowable limit,
replace the oil pump rotor assembly.

Factory 0.03t00.14mm

Rotor lobe clearance spec. 0.012 t0 0.0055 in.

0109F081 (
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CO19F049

Clearance between Outer Rotor and Pump Body

1. Measure the clearance between the outer rotor
and the pump body with a feeler gauge.

2_1If the clearance exceeds the allowable limit,
replace the oil pump rotor assembly.

Clearance between
outer rotor and
pump body

Factory
spec.

0.07t00.15mm
0.0028 t0 0.0059 in.

/1
T3 RRL§

H . =
PB-‘ CLEARANCE :

CO019F050

Clearance between Rotor and Cover

1. Put a strip of press gauge (Code No. 07909-30241)
onto the rotor face with grease.

2. Install the cover and tighten the screws.

3. Remove the cover carefully, and measure the
width of the press gauge with a sheet of gauge.

4. If the clearance exceeds the allowable limit,
replace oil pump rotor assembly.

Clearance between
rotor and cover

Factory
spec.

0.075t00.135mm
0.0029 t0 0.0053 in.
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[£] COOLING SYSTEM

CHECKING AND ADJUSTING
[1] EAN BELT

BO83F062

Fan Belt Tension
1.

Measure the deflection (A), depressing the belt
halfway between the fan drive pulley (4) and
dynamo pulley (2) at specified force (98 N, 10 kgf,
22 Ibs).

. If the measurement is not the factory specification,

loosen the dynamo mounting screws (1), (3) and
relocate the dynamo to adjust.

Approx. 10 mm/ 10 kgf
Approx. 0.39in./10 kgf
(22.1 Ibs)

Fan belt tension
(Deflection A)

Factory
spec.

[2] RADIATOR

A CAUTION

(1) Dynamo Mounting Screw
(2) Dynamo Pulley

(3) Dynamo Mounting Screw
(4) Fan Drive Pulley

® Never remove the radiator cap while operating or immediately after stopping. Otherwise, hot water will
spout out from the radiator. Wait for more than ten minutes to cool the radiator, before opening the cap.

0109F082

Radiator Water Tightness

1.

Pour a specified amount of water into the
radiator.

. Warm up the engine and stop it.
- Set a radiator tester (Code No. 07909-31551) and

raise the water pressure to the specified pressure.
Check the radiator for water leaks.

. For water leak from the pinhole, repair with the

radiator cement. When water leak is excessive,
replace the radiator.

Radiator leakage Factory %567kkﬁ‘7cm2
test pressure spec. 2'3 ps?

CO19F068

Radiator Cap Tightness

3

1.
2.

Set a radiator tester on the radiator cap.

Apply the pressure of 88 kPa (0.9 kgf/cm2, 13 psi)
and measure the time for the pressure to fall to 59
kPa (0.6 kgf/cmz2, 9 psi).

. If the measurement is less than the factory

specification, replace the radiator cap.

More than 10 seconds
for pressure fall from
88 to 59 kPa (from 0.9
10 0.6 kgf/cm2, from
13 to 9 psi)

Radiator cap
tightness
(Pressure falling time)

Factory
spec.
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[3] THERMOSTAT

0109F069

Thermostat Valve Opening Temperature

1. Suspend the thermostat in the water by a string
with its end inserted between the valve and seat.

2. Heating the water gradually, read the
temperature when the valve opens and leaves the
string. )

3. Continue heating and read the temperature when
the valve opens approx. 6 mm (0.236 in.).

4. if the measurement is not within the factory
specifications, replace the thermostat.

Thermostat's valve Factory 69.5t072.5°C
opening temperature spec. 157.1t0 162.5°F

Temperature at which

DISASSEMBLING AND ASSEMBLING

Factory 85°C

thermostat spec. 185 °F

completely opens

[1] THERMOSTAT AND WATER PUMP

BO83F063

Thermostat and Water Flange

1. Unscrew the thermostat cover mounting screws
(7), and remove the thermostat cover (1).

2. Remove the thermostat (2).

3. Unscrew the water flange mounting screws (5),
and remove the water flange (4).

{When reassembling)

e Apply liquid-type gasket (Three Bond 1215 or its
equivalent) to both sides of a new thermostat
cover gasket (3). '

® Apply liquid-type gasket (Three Bond 1215 or its
equivalent) to both sides of a new water flange

BO83F064

gasket (6).
(1) Thermostat Cover (5) Water Flange Mounting
(2) Thermostat Screw
(3) Thermostat Cover Gasket (6) Water Flange Gasket
(4) Water Flange (7) Thermostat Cover
Mounting Screw
Water Pump

1. Unscrew the water pump mounting screws, and
remove the water pump from the gear case cover.

2. Remove the water pump flange (1).

3. Press out the water pump shaft (2) with the
impeller (5) onit.

4. Remove the impeller (5) from the water pump
shaft (2).

5. Remove the mechanical seal (4).

(When reassembling)

® Apply liquid-type gasket (Three Bond 1215 or its
equivalent) to both sides of a new water pump
gasket.

® Replace the mechanical seal (4) with a new one.

(1) Water Pump Flange (4) Mechanical Seal
(2) Water Pump Shaft (5) Impeller
(3) Water Pump Body
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V-] FUEL SYSTEM

CHECKING AND ADIJUSTING
[1] INJECTION NOZZLE

A\ cruTion

® Check the nozzle injection pressure and condition after confirming that there is nobody standing in the
direction the fume goes.
If the fume from the nozzle directly contacts the human body, cells may be destoroyed and blood
poisoning may be caused.

Nozzle Spraying Condition

(al (b] 1. Set the injection nozzle to a nozzle tester, and
check the nozzle spraying condition.

2. 1f the spraying condition is defective, replace the
nozzle piece.

[a}] Good
[b] Bad

C019F038

Fuel Injection Pressure

1. Set the injection nozzle to a nozzle tester.

2. Slowly move the tester handle to measure the
pressure at which fuel begins jetting out from the
nozzle. ‘

3. If the measurement is not within the factory
specifications, replace the adjusting washer (4) in
the nozzie holder to adjust it.

Fuel injection Factory 12010750 kgtlems
pressure spec. 1991 to 2133 psi
CO19F032 (Reference)

® Adjusting washer is provided every 0.025 mm
(0.00098 in.) of thickness from 0.900 mm (0.03543
in.) to 1.950 mm (0.07677 in.). [Adjusting washer
assembly : Code No. 15841-98101]

(1) Fuel Overflow Pipe Nut (6) Push Rod

(2) Plain Washer (7) Distance Piece

(3) Nozzle Holder (8) Nozzle Piece

(4) Adjusting Washer (9) Nozzle Retaining Nut

(5) Nozzle Spring

CO95F145

S-121
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54 FUELSYSTEM 63 mm STROKE SERES WSA, 1165

Vaive Seat Tightness

1. 5¢t the injection nozzle to a nozzle tester.

2. Raite the fuel pressure, and keep at 12.75 MPa
(130 kglicm?, 1849 psi) for 10 seconds.

3. ifany fuel leak is found, replace the nozzle pieca.

Mo fuel leak at
Vaho seat tightress | FEtory 12 75 haPa
P (130 kg fierm?, 184D pei)

Cl 1SRRG

[2] INJECTION PUMP

rn|er!iun Trmiﬂ

2 1. Remove the injection pipes.
2. 5et the speed control lever {2} to the maximum
fuel discharge position,

3. Turn the flywheel until the fuel fills up to the hole
of the delivery valve holder (1),

4. Turn the flywheel further to check the injection
timing, and stop turning when the fuel begins to
flow over again.

5. Check 10 see if the mark or timing angle lines (3)
on the flywheel is aligned with the punch mark (4}

6. If the timing is out of adjustment, readjust the

Al 1ﬁ:~:-|":T.T

tirming with shims (8).
% W NOTE
1 (Engine serial number : ~489290)
o ® Shims are available in thickness of 0.15 mm, 0.30
L e mm. Combine these shims for adjustments,
=% 1) ® Addition or reduction of shim 30.15 mirm, 3.0059

N in.) :lalags or advances the injection timing by
X approx. 0,026 rad (1.5%).
= * After adjusting the injection timing, apply liquid-

type gasket (Three Bond 1215 or its equivalent) to

L both sides of the injection pump shim before
e reassembling.
A IEQI%I ne serial number : 489291~)
Ry ® The sfalan}{ is applied tF? bath :cl‘d-es T the soft
' gl meial gasket shim. The liquid gasket is not
Lt = red for assembling. :

ul

L mms are available in thickness of 0.20 mm, 0.25
mm and 0.30 mm. Combine these shims for

ustments,

& Addition or reduction of shim (0.05 mm, 0.0020
in.) delays or advances the injection timing by
approx. 0.0087 rad (0.5%).

® In diiaﬁem’ﬂhn? and replacing, be sure to use the
same number of new gasket shims with the same

thickness,
— | e —riadl |
O =00, 1) Delvery Vihio Holder 5} 2-hoes: 020 mm
\I-J - (2] Speed Control Lever (Bl -hole 1 0.5 mm
— ——— 13} Mark 17 wWithout hale : .30 mm
!-_'. T T s b S (a7 Mark (B Shim

ADTRFOOY
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5.4 FUELSYSTEM B8 mm STROKE SERIES WM, 01161

Pump Element Fuel Tightness

1. Remove the injection pipes and injection nozzles.

2. Install the pressure tester (see page 5-55) 1o the
injeclion pump.

3 Set the speed control lever (1) to the maximum
fuel discharge position.

4. Turn the flywheel counterclockwise to raise the
luel pressure

5. If the Tuel pressure can not reach the allowable
fimit, replace the pump element or injection pump

assembly
Pump elament Tusl & 14,71 NiPp
; lloweabile
¥ . tightmesg < Ve kglfiom?
ATIERPDIE {Fuel presiune) limit ?HEIFH:
W IMPORTANT

| * After replacing the pump element, be sure to
' adjust the amount of the fuel injection using a

! ]
pump tester and a test bench [DIESEL KIKI COLTD
I : Code Mo. 105760-0010 (50 Hz) or 105760-0020
i ) (60Hz)).
| i
| II*';.. [Test Condition]
C F
| Dreeing stard | Code bo, 1057814160 |DIESEL KB COLTE)
! G Forrhe AP DET
0FIFOaT Oponirg
presiure TN 77 MPa, 1 20kghem?, 1707 pai
{13 Speed Contred Leve R e e e
i ; maF e mmdia = mirm loing
{8) 035 rad, {20+ pecionBipe | 028 in dia. x 0.08 in. dia. % 23.62 in. long
Y 1 i 0055 i) soel fond
i€} I mm{l T8 in) i 49 kPa, 0.2 kgliemi, 7
D) Imm D 158 in} praane ' i <7
{E} 15 mmdnsal ind
GF) 18 om0 0% ) Tast fusl Cesel fuel Mo 2-D
1G 12 mmiDarziag
PR oy 0519 8.5 mm (with vale)
ik cia 00728 100 0768 i twith valve)
Cam profie PEMGTE-Q (e figure)
[Data for Adjustment]
Contrgd rack
position {lrcm :.'_arn:ull Airmiien? ol fiel
s1op posiison) P
5 0 mm T 07 b 0.33 o 100 &6
01969 in WO0TEm | o 0714 100,0751 cuin. /100 st
1.5 m i bess thean 061 ©c ) 1080 58
0581 an ok lovgs thaan O 006 ou sn £ 100 5t
5-125
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5.4 FUELSYSTEM

B8 mm STROKE SERIES WSM, 01160

A1TEFTTE |

Delivery Valve Fuel Tightness

1. Remove the injection pipes and injection nozzles.

2. Imstall the pressure tester (see page 5-55) to the
injection pumg.

3. Sel the speed control lever (1) to the maximum
fuel discharge position

4 Turn the flywheel counterclockwise 1o raise the
luel pressure to 14.71 MPa (150 kgfiem?, 2133 psi).

5 5et the plunger of the injection pump at the
bottom dead center to reduce the delivery
cthamber pressure (o zero.

6. Measure the falling time of the luel pressure from
14.71 10 13.73 MPa {fram 150 to 140 kgffem?2, from
2133 1o 1991 pai).

(] Speed Conlial Lever

DISASSEMBLING AND ASSEMBLING
[1] INJECTION NOZZLE

T the measorement is less than the allowable limit,
replace the delivery valve or injection pump
assembly

Albpwabie

kit 5 secinngds

Progiuae falling time

@

COASF 145 =i

Injection Nozzle

I Remove the injection nozzle from the cylinder
head

& Securd the nozzle retaining nut (9] in a vise,

3, Remove the nozzie holder {3}, and take out the
adjusting washer (4). nozzle spring (5), push rod
(B}, distance piece (7} and nozzle piece (B),

{When reassembling)
* Assemble the injection nazzle in clean fuel
® Instafl the push rod (B), noting it direction

(L] Fuid Oneir ! bioay P Mut
{21  Plakn Wadher

(3] Mo:tle bpldes

(3] Adjaring Waikor

{51 Morele Spreng

iE} Puih Pod

{7} Dristapce Piece

i8] Morzle Piece

19 Norele Retasing Nut

i 1 TH6ta 2.5 Nm

s it on 201025 kgl-m
15t 161 indba

Tightening Worzle holder (3} to 430 3% I Nm

forgise AeErle dgtaiming At IS a0 kglm
(9 2530289 Indbs

InjpEriinn aorele is ﬁa;%'ﬁh’; :"“":"
e 16 2 10 50 6 fudbs

B IMPORTANT

® The nozzle piece is precisely finished. Do not use
a piece of metal but a piece of wood to remove
the carbon deposits.

® After assembling the nozzle, be sure to adjust the
injection pressure. {See “Fual Injection Pressura”)

5-127
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5.5 ELECTRICAL SYSTEM

68 mm STROKE SERIES WSM, 01161

[5] ELECTRICAL SYSTEM
CHECKING |

[1] DYNAMO AND REGULATOR

[1]

Dynamo No-load Voltage

1. Disconnect the lead wire from the Dynamo.

2. Start the engine and measure the voltage
generated by the Dynamo

3. Measur the output voltage with a voltmeter. If the
measumrement is not within the factory
specifications, replace the dynamo.

No load dynamo Factory AC20V or more at

voltage spec. 5200 rpm

C022F028 -
Continuity across Regulator’s Terminals
e —— 1. Measure with a circuit tester according to the list
= - below.
o ==_0J
— B NOTE
e ® For this test, use only Analog Meter and do not
use a high voltage tester such as a MQ meter.
® This check sheet shows the results of the test
conducted by using the “Sanwa-made testers SP-
10 and SP-15D” (Analog Meter).
® Use of other testers than those above may show
different measured results. Q shall be used as the
unit for the measuring range.
0203F014 ® The judgment shold be as below table.
(1) Blue "ON" if the indicator moves, otherwise “OFF".
2) B
o s B Check Table
4) Yell
Esg Gfe::v . Tester Cord colors
(6) Black termina
. Tester biue | blue | red | yellow | green { black
blue OFF | ON | OFF | OFF | OFF
blue | OFF ON | OFF | OFF | OFF
red | OFF | OFF OFF | OFF | OFF
Cord
colors | yellow | ON ON ON OFF ON
green | OFF | OFF | OFF | OFF OFF
black | OFF | OFF | OFF | OFF | OFF
S-129
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5.5 ELECTRICAL SYSTEM

G mm STROKE SERIES WSM, 01160

[2] STARTER

CA02PI51 I

0302PT 58 0I0IP159

[3] GLOW PLUG

[T

L~ —  —
[ E“:.- T

Tiﬂ‘n
-

(i)
Wz

HIvIFy

Mator Test

1. Disconnect the connecting lead from the "C°
terminal of the starter and connect a jumper lead
from the connecting lead to the positive battery
terminal,

2. Connecl a jumper [ead momentarily between the
starter body and the negative battery terminal

3. If the motor does not run, check the motor,

Magnet Switch

W HNOTE

® Each test should be carried out for a start time (3
te 5 seconds), and at half of the rated voltage
(6V).

1) Checking Pullin Coil

1. Connect jumper lead from the battery’s negative
terminal post to the C terminal

2. The plunger should be attracted strongly when a
jumper lead is connected from the battery positive
terminal 1o the 5 terminal.

2) Checking Holding Cail

1. Connect jumper leads from the batlery’s negative
terminal post to the body and the battery's
positive terminal post 1o the S terminal

2. Push the plunger in by hand and releasa it. Then,
the plunger should remain being attracted.

Glow Plug

1. Disconnect the leads from the glow plugs.

2. Measure the resistance with circuit Lester across
the glow plug terminal and the housing.

3. 0 ohm i indicated, the screw al the tip of the
glow plug and the housing are short-circuited,
If the reference value is not indiacated, the glow
plugis faulty, replace the glow plug.

Factory

|
Ghow plug retistance spae

Approw. 09 60

I3
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S.5 ELECTRICALSYSTEM o 68 mm STROKE SERIES WSM, 01161

DISASSEMBLING AND ASSEMBLING
[1] STARTER

Disassembling Starter

(1) Solenoid Switch
Mounting Nut

(2) Starter Drive Housing

(3) Drive Lever

(4) Gasket

(5) Solenoid Switch

(6) Nut

(7) SnapRing

(8) Overrunning Clutch

(9) Armature

(10) Brush Spring

(11) Connecting Lead

(12) Rear End Frame

(13) Gasket

(14) Brake Spring

(15) Brake Shoe

(16) End Frame Cap

(17) Screw

(18) Yoke

(19) Brush

(20) Brush Holder

(21) Through Bolt

BOS3F147

1. Unscrew the mounting nut (6), and disconnect the I NOTE

connecting lead (11). ¢ Do not damage to the brush and commutator.
2. Unscrew the solenoid switch mounting nuts (1), ] ‘

and remove the solenoid switch (5). (When reassembling) '
3. Remove the end frame cap (16). ° Apply grease (NIPPQNDENSQ No.$0 or its
4. Remove the brake shoe (15), brake spring (14) and equivalent) to the partsindicated in the figure.

gasket (13). . . ,
5. Unscrew the through bolts (21), and remove the : éc;n:';tig;s(obl)enmd switch (a)

rear end frame (12). e Drive lever (¢)
6. Remove the brush from the brush holder while e Collar (d)

holding the spring up. e Teeth of bini

pinion gear (e)

7. Remove the brush holder (20). e Armature shaft ()

8. Draw out the yoke (18) from the starter drive
housing (2).
9. Draw out the armature (9) with the drive lever (3).

S-133 Courtesy of Machine.Market
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5.5 ELECTRICALSYSTERA B8 mm S$TROKE SERIES WSKL 01 160

SERVICING
[1] STARTER

Armature Coil

1. Check the contimuity across the commutator and
armature shaft with an chmmeter
2. IFit conducts, replace the armature,

030163 Sl

Clearance between Armature Shalt and Bushing
1. Measure the bushing LD, of the dive side and

commutator side.
£. Measure the armature shait O.D. of the drive side
and commutator side, and calculate the clearance
3. If the clearance exceeds the allowable limit,
replace the bushing.
Commu- 003 a0 90 mm
Claathnes Fattosy talor tude QDR 1o QL O0ES in
E:::E:"! e Dirram QoS tad 10 mm
shaft aind juife QDA 0o O DDED
Eruthing
0.0 mm
Alloweakile Nmit 00079 in
Farigry 12 S0 mm
Armatire shatt 00 e 0 4921 in
Ehing LD Farinsy 12 5310 12 &0 mm
[Commutaionside} L 04933 10 0. 206
Buhing 1 D Farctoay 12.5% 13 § 260 mim
[Dwawa secd el e 0,494 ka0 4958 n

LO22POTE

5135
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S.5 ELECTRICALSYSTEM 68 mm STROKE SERIES WSM, 01160

Commutator and Mica

1. If the commutator surface is dirty or dusty, clean it
with a sandpaper.

2. Measure the commutator 0O.D. wnth vermer
calipers at several points.

3. If the difference of the O.D.'s exceeds the
allowable limit, correct the commutator.on a Iathe
to the factory specnfucatlon

4. )f the minimum O.D. is less than the allowable
limit, replace the armature.

5. Measure the mica undercut depth.

6. If the undercut is less than the allowablie limit,
correct with a saw blade and chamfer the segment

edges.
Factory 28.0mm
spec. 1.102in.
CommutatorO.D.
Allowable 27.0mm
limit 1.063 in.
Factory Less than 0.05 mm
spec. 0.002 in.
Difference of O.D.’s
Allowable 0.4mm -
limit 0.016in
Factory 0.5to 0.8 mm
spec. 0.020t00.031in.
Mica undercut
: Allowable 0.2mm
0087F088 - ) limit 0 008 in.
(a) Bad . (b} Good
(€))] Mlca ‘ (3) Depth of Mica

(2) Segment

Field Coil
1. Check the continuity across the yoke and brush
with an ohmmeter.
2. If either are not conducting, replace the yoke
assembly.
0347F095
Brush Wear
1. If the contact face of the brush is dirty or dusty,
clean it with sand paper.
2. Measure the brush length with vernier calipers.
3. If the length is less than the allowable {imit,
repiace the yoke assembly and brush holder.
Factory 16.0 mm
spec. 0.630in.
Brush length
Allowable 10.5mm
limit 0.413in.
L
r
0610F069

5-137
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5.5 ELECTRICAL 5YSTEM 68 man STROGKE SERIES WEM, 01160

Brush Spring

1. Pull the brush in the brush holder with a spring
scale

2. Measure the brush spring tension required to raise
the spring from contact position with the

commutator.
3 If the tension is less than the allowable limit,
replace the spring.
Factory TS5 N
P dte 2 hkgl
oo 11tas Tik
Spding vension e
Albrevable
LR LiG=T e ] = BOkgl
Wi 2 0ib%

Brush Holder

1. Check the continuity across the brush holder and
holder support with an ohmmeter.
2. 1T it conducts, replace the brush holder

b ol
& -

030FP1ES

Overrunning Clutch

1. Inspect the pinion for wear or damage.

2. I there is any defect, replace it,

3. Check that the pinion turns freely and smoothly in
the overrunning direction and does not skp in the
cranking direction.

4,11 the pinion slips or does not turn in both
directions, replace the overrunning clutch
assembly.

a&VIEFDIE

5-1329
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5.5 ELECTRICALSYSTEM &8 mm STROKE SERIES WEM, 01160

Solenoid Switch

1. Check the continuity across "B” and "M”™ terminals
with an ochmmeter, pushing in the plunger.

2. Wi not continuous or if a certain value is indicated,
replace the solencid switch.

3, Pull the pull-rod to check the spring built in the
plunger

CH0Fraa6 I

Pinton Clearance

™ 1. Reassemble the starter with connecting leads
unconnected
2. Connect a cabie from the negative terminal of the
I baltery to the starter body and a cable from 757
terminal of the starter to the positive terminal of
the battery 1o force out the pinion,
3. Push back the pinion glightly te kill the play, and
measure the pinion cdearance.
| | 4_ |l the clearance is nol within the specified values,
add or remove the washer between the solenoid
switch and front end frame.

0 1aresd : Fattary O 5ta 2 0mm
e spec. 0,02 160,079 in

5-141
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IV.Hydraulic system(Mechanism section)

A. Main pump(KOO08-3, U10-3) . . . . . oo IV-M-3
B. Pilot pump(U10-3) . . . ... IV-M-4
C. Control valve . . ... . IV-M-5
a. Specifications. . . ... ... IV-M-5
b. General view of Control valve . ... ... ... . . . . . . IV-M-7
C. Sectional View . . ... . IV-M-11
d. Structure and function . .. ... ... . IV-M-23
D. Pilotvalve. . ... ... . IV-M-25
a. Structure. . ... ... IV-M-25
b. Pilot valve control diagram . . .. ... .. . e IV-M-27
C. Function . ... ... e IV-M-28
E. Hydraulic pilotcircuite .. ... . IV-M-32
a. Flow of oil at the time when the control lever lock is at lock position (A) .. ... ... IV-M-32
b. Flow of oil at the time when the control lever lock is at unlock position (B) .. ... IV-M-34
c. Flow of oil in boom lifting operation .. ....... ... ... .. .. ... .. . . ... IV-M-36
d. Flow of oil in bucket dumping operation. .. ..... ... ... ... ... .. . .. .. ... ... IV-M-38
e. Flow of oil in arm crowding operation. .. ....... ... ... . . ... . .. IV-M-40
f.  Flow of oil in right swivel operation .. ... ... ... ... ... ... .. ... ... .. .. .... IV-M-42
F. Swing motor (KOO8-3, U10-3) . ... ... e IV-M-44
a. Structure and specifications. .. ... ... .. IV-M-44
b. Operating principle. . .. ... . IV-M-46
G. Rotary joint (Swivel Joint) . . ... ... . IV-M-47
H. Travel motor. . . .. .. IV-M-49
a. Single speed motor (KOO8, Eu-version) . .. ........... ... IV-M-49
b. Twospeed motor . .. ... .. . IV-M-52
l. Hydraulic circuit . . . .. ... IV-M-55
a. KOO8-3:EU-version. ... ... ... IV-M-55
b. K008-3: KTC, KCL, KTA-Version. . . ... IV-M-56
C. UT0-3:EU-vVersion. . ... ... IV-M-57
d. Hydraulic components layout: KOO8-3 . ..... ... ... ... ... . ... . ... . . .. ... IV-M-58
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A.Main pump(K008-3, U10-3)

Manufacturer KAYABA 2 3 -
Type DDGO05A55F2H1-R395
Displacement | 5.05 x 5.05 cc/rev @ b i W R
0.31 x 0.31 in%rev = 4 '
® = ?|:'____I
G3/4 1 | 1A | . 1
|
@ o [ _
s 1| 28 P
I * I - : l L% e
s e _.i“\-|. 1 Ly = = .-h
S AL AN . e \ [y ad | 1
f@s) Tl . 1 1 Dt | “!t.f";:
I.lI. :.||._ i .:1__“.! i - i} 1 {3
QLIBOH iy
g N I | i 1 | 1 r___.__: b "_'-.:
0= 70 | | F W=l
1 L T [ | — i r | § ===
! @ ®
(DRot. direction @®Outlet ®
®@lnlet ®lnlet
®Pump 1, 2 ®View C
fem No. Parts Name Qty
b Front cover 1
®@  Body 1
Drive Gear, 1st 1
Drive Gear, 2nd 1
© Driven Gear 2
Side Plate 4
(] Rear Cover 1
Bush 8
Gasket 4
P Gasket 2
®  Ball 4
6  Bolt 4
(GB) Qil, Seal 1
I i . Circlip 1
' ! Y
b \ ;

D B ® ©

IV-M-3
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B.Pilot pump(u10-3)

i AR 5 i
PR SR
@ [0
a h
7 y b B I L
e | R - T
A i B
- R T |
I L
1 Y -5 LY .1_:|£ :. [
ir | ST
- - —- 5
: - -4 -BF
¥, B
7 o e — 3 e—
G D @
. I~
=F R iy g
% 1 (&)
':_ _'5 [ "'\'_L"_':..-' ]
B
| % J I‘ k
| A B il ;1 S | LS
{ K 'H-\...- L = \__'-'!1-_';'
3T = .
i NL] .-_‘ g 1
©
@Outport
®Inport
©View A
Manufacturer | KUBOTA
Type 56900-26201
Displacement | (3.15 I/min)

IV-M-4

POOOEPOOOOO®O Z

T

Parts Name

Case
Cover
Gear, Drive
Gear
METAL, A
METAL, B
O-ring
O-ring
O-ring

Oil Seal
Circlip, Internal
Bolt

ty

N_\_\_\N_\_\_\_\_\_\_\O
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C.Control valve
a. Specifications

K008-3 uU10-3
Control valve NSC10 NSC10
Section width 24mm 24mm
0.94in
Total length 280mm 280mm
11.02in
Spool stroke Service port 5mm 5mm
0.20in
Except service port 6mm 6mm
0.24in
Spool operating | Dozer, at neutral 58.8N 58.8N
force Travel 2nd 6.0kgf 6.0kgf
13.23Ibf
at full stroke 78.5N 78.5N
8.0kgf 8.0kgf
17.64Ibf
Except Dozerand | at neutral 68.6N 68.6N
Travel 2nd 7.0kgf 7.0kgf
15.43Ibf
at full stroke 93.2N 93.2N
9.5kgf 9.5kgf
20.941bf
Main relief pressure setting P1 17.5*3*° MPa at 12I/min 17.5*3*° MPa at 12l/min
175°05 kgfiem? | S 179amin 4 75+05  ojcm?
2489Psi
P2 17.5"%4MPa at 12I/min 17.57%4MPa at 12l/min
17595 kgfiem? | 3-1798lmin | 475405 | oriem?
2489Psi
Overload relief pressure setting Swivel 6.86 "2 MPa at 12I/min 6.86 "9 MPa at 12l/min
'?ﬂh 70*9% kgficm? 70*95 kgficm?
right 2418Psi
Engine rated speed 2050rpm 2050rpm
Pump displacement 5.05cc/rev 5.05cc/rev
0.31in3
Service port oil flow P1+P2 20.7l/min 20.7l/min
5.47gal/min
U10-3 Pilot pressure
6
5 L
€4 L
£
2
€3
7
> b
]
0 I | I
0.63 0.91 1.96
0.37| | | I | (MPa)
I 65 10 0
3.8 (kgflcm?)
Pilot Pressure
IV-M-5
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b. General view of Control valve
K008-3 EU - version : P/N RA021-61160
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288 (288"
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h\l ﬁ 'I-.El..ﬂ-"EEl.lH“l@ ! E_B.Iaigd |_-_ . - .-i
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. = | : | ? 1;l|-.' .:n-.- !
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)
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c. Sectional view
(1)K008-3 EU - version : P/N RA021-61160

©

< 2\
_nrH e — Inlet — | 1

A ¢ L“. /_\T Outlet | :_‘ 7 I w
& I Iy

=

- Swivel -
- | @ 12 B

- — - —5-— &= ———H$~ Arm -
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5w i — | Swing

- - -1 -— ﬂ_BUCket -
kJ—¢-—Boom -
W s Inlet /. H-+
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Tightening torque=13.7~14.7N-
(1.4~1.5kgf-m) @ @
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Re-use of the valve rod ends
(at Q(Fositions is prohibited
after disassembled.

(DDrilled hole for identification
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Section A-A (Inlet, Outlet)

At 12L/m

Set value: 16.2 30'49 MPa (165 o kgficm?)

Tightening torque =39.2N-m(T=4.0kgf m)

7

o

- -
—

.
=

Section B-B (Swivel)

Set value: 6.86 5 “"MPa (705 kgflcm?) ~

At 12L/min !
Tightening torque=39.2N-m(T=4.0kgf-m)
1
rJ
T == :7__/ i F=\

®

©

Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m)

e
12
29)21) @9)@dE)ED) (o) G{

Lock tightly by LOCKTIGHT No. 242.

Section C-C (Arm)

Strictly
observe it.

I
1
]

T

11 1o 4

(9)@1) (e Ed@be g

Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m) Strictly
Lock tightly by LOCKTIGHT No. 242. |observeit,

IV-M-12

=T

k- E O

Set value: 6.86 5 MPa (705 kgflcm?)

At 12L/min
Tightening torque=39.2N-m(T=4.0kgf-m)

Courtesy of Machine.Market


https://machine.market

Section D-D (Travel, Left)

10
26)21) 20)(2d) (o) (b \ G{ @G

Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m) Strictly
Lock tightly by LOCKTIGHT No. 242. | observeit,

Section E-E (Dozer or track)

12
29)(21) (2e)(2d)(2c Zb\ Gg (3)(2)(5)

Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m) Strictly
Lock tightly by LOCKTIGHT No. 242. |observeit,

Section F-F (Service)

R4
Pay attention not to forget mounting this.

Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m)
obseveit|  Lock tightly by LOCKTIGHT No. 242.

Strictly

IV-M-13
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Section G-G (Travel, Right)

Section H-H (Swing)

Section |-l (Bucket)

10

b
O

/ L N g

. G

0

2]

—

292f2e2d202b& G{ 5

ightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m)

Strictly

Lock tightly by LOCKTIGHT No. 242. |obsene it.

=
I L4

12

&

ﬁi’w Z

Cgl 2b@L2d 26) (1) (29

Strictly Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf:m)
observe it Lock tightly by LOCKTIGHT No. 242.

2g)(2f) (2e)(2d)2c)2b

Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m)

L J A

Strictly

Lock tightly by LOCKTIGHT No. 242. |observe it.

IV-M-14
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Section J-J (Boom)

29)21) @9)@d)E@c)EL) (@a)
Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf m)

Strictly
Lock tightly by LOCKTIGHT No. 242. |observeit)

Section K-K (Inlet)

Set value: 162 ** MPa (165 & kgflom?)
@ At 12L/min
Tightening torque=39.2N-m(T=4.0kgfm)
-

IV-M-15
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(2)K008-3 KTC, KCL, KTA - version : P/N RA021-61130

)

/C ©

®.e3

O © OO

© ©

L

Inlet
- | Outlet

=N

L=

_\J
Aalllas o H=n P Y
o o Service
EE— — 1} 1T
- —& -{—_:{—-—|E_T—_]— TTraveI R
[ L ) | @1 H
Al e | @ S =\

L Swing

L)

Inlet

ghtening torque=13.7~14.7Nm
(1.4~1.5kgf-m)

Q@

Re-use of the valve rod ends
(at 10 positions) is prohibited
after disassembled.

- u_.l}j'_LE_ ﬂ_ Dozer(Tracl) =
|

‘K:HEQ‘ :jT Bucket —%
-‘"‘—I}:{E- ﬂ— Arm -

‘|

| I L T
— pEE} Tn
BERAHONT
el
=
T

l;;i

%P

_ ‘]

L1

®

,./

®

(DDrilled hole for identification
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Section A-A (Inlet, Outlet)
Refer Section A-A page.lV-S-12

Section B-B (Travel, 2nd)

== h
OH
r
N 'R (o
= %;‘*' a1

(gJ Zbézd 20) (21) (e

Strictly Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m)

Section C-C (Swivel)
Refer Section B-B page.IV-S-12

Section D-D (Boom)
Refer Section J-J page.lV-S-15

Section E-E (Travel, Left)
Refer Section D-D page.IV-S-13

Section F-F (Dozer or track)
Refer Section E-E page.IV-S-13

Section G-G (Service)
Refer Section F-F page.IV-S-13

Section H-H (Travel, Right)
Refer Section G-G page.lV-S-14

Section I-I (Swing)
Refer Section H-H page.IV-S-14

Section J-J (Bucket)
Refer Section |-l page.lV-S-14

Section K-K (Arm)
Refer Section C-C page.lV-S-12

Section L-L (Inlet)
Refer Section K-K page.lV-S-15

IV-M-17

obsenvet]  Lock tightly by LOCKTIGHT No. 242.

Courtesy of Machine.Market
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(3)U10-3 : P/N RA131-61160
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Tightening torque=13.7~14.7N-m C ‘
(1.4~1.5kgf-m) @

Re-use of the valve rod ends
(at 10 positions) is prohibited
after disassembled.

-
-
>
®
z

(DDrilled hole for identification
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Section A-A (Inlet, Outlet)

Set value: 17.25 " MPa (175 ¢ kgficm?)

At 12L/min
Tightening torque=39.2N-m(T=4.0kgf-m)

] | o

\ r—

Section B-B (Travel, 2nd)

‘_R ——=

cb@LEd 20) (21) (20

Strictly Tlghtenlng torque=3.92~4.90N-m(T=0.4~0.5kgf-m)
observeit]  Lock tightly by LOCKTIGHT No. 242.

Section C-C (Swivel)

Set value: 686 5 **MPa (75" kgficm?) Set value: 686, "MPa (75¢° kgflcn?)
Dz ? (D20
]

Tightening torque=39.2N-m(T=4.0kgf-m) Tightening torque=39.2N-m(T=4.0kgf-m)

T186TE =
1 \ @

T =

-4 — — — - - — - - —

LI T

Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m) Strictly
Lock tightly by LOCKTIGHT No. 242. observe it}

IV-M-19
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Section D-D (Arm)

31
N\ ‘-@
®

il 4

Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m) Strictly
Lock tightly by LOCKTIGHT No. 242. observe it

Section E-E (Travel, Left)

™
1
- —

f‘_
{B
H

= \@] Ve N_¢
=t

: G}{@ 5

10
29)(2f) (2e)(2d)(2¢c)(2b 5

Tightening torque=3.92~4.90N-m(T=0.4~0. 5kgf m) Strictly
Lock tightly by LOCKTIGHT No. 242. observe it

Section F-F (Dozer or Track)

4

!
¥
I
1

iy £
i

S

ATl N A

S

29)27) @9)@d)E@c)@b) @a) G;

I

I
Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m) Strictly
Lock tightly by LOCKTIGHT No. 242. [obseneit

IV-M-20
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Section G-G (Service)

Pay attention not to forget mounting this.

Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m)
Lock tightly by LOCKTIGHT No. 242.

Strictly
observe it.

Section H-H (Travel, Right)

2g)(2f) (2e)(2d)(2c)(2b

Tightening torque=3.92~4.90N-m(T=0. 4~0 5kgf-m) Strictly
Lock tightly by LOCKTIGHT No. 242. |observe it

Tightening torque=39.2N- m

Section |-l (Swing)

__L
LA/

11

—_

@ 2b 2d)(2e) (2f)(29
Strictly Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m)
observeit]  Lock tightly by LOCKTIGHT No. 242.

IV-M-21
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Section J-J (Bucket)

Tghtenlng torque=3.92~4.90N-m(T=0.4~0.5kgf'm) |

1 1
L @l |
T T
. S W
at —fle— -~
TR -

Lock tightly by LOCKTIGHT No. 242.

Section K-K (Boom)

12) (1

1

Y

Strictly
observe if

Strictly

Section L-L (Inlet)

Lock tightly by LOCKTIGHT No. 242.

observe it,

: Set value: 17.2 80'

At 12L/min
Tightening torque=39.2N-m(T=4 Okgfm)

= @U'
AT

Tightening torque=3.92~4.90N-m(T=0.4~0.5kgf-m)

“MPa (175 ¢° kgfiom?)

e

-H[%

1 Y9

| @

IV-M-22

Tightening torque=39.2N-m

(4.0kgf-m)

Courtesy of Machine.Market
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d. Structure and function

(1)Relief valve function

(Operating mechanism of the relief valve)

The higher the working load rises, the higher the circuit
pressure goes up. At a preset pressure level, however,
the relief valve gets activated. When the sircuit pres-
sure has reached the setting of the pilot valve spring
(D), the oil flows through the orifice of the main poppet
(A) into the main poppet spring chamber (E). This
pushes up the pilot poppet (C) and lets the oil flow into
the tank. Now a pressure difference takes place across
the orifice of the main poppet (A), and the main poppet
(A) gets released the seat. In this way, the pressure oil
starts flowing out of the circuit to the tank, which keeps
the circuit pressure at a preset level.

Inner parts, relief valve

Check point
(1) To seeif the relief valve itself is in trouble, replace it
- ¢ - with new one of the same pressure level and check

for similar sympom.
A (2) The relief valve malfunctions probably due to for-
eignh matters that are caught in between the poppet
‘. —— ¢ (A to C) and the seat. Carefully check these parts
\ for dust, metal chippings and the like. Check also
c ."n- the seat for dents and repair it as required.

(3) Check the springs for looseness and the seals for
degrading.

(2)Anti cavitations valve function

If the pressure (3) at the cylinder causes cavitation, the

0 () anti-void valve opens itself, feeding the oil from the tank

and filling the space.

(1) The cylinder port pressure (3) is applied over the
large area at the back of the O-ring, which activates
the poppet (3) and its seat.

(2) When the pressure (3) drops below the atmosphiric

4) pressure, the tank pressure (4) applies upon the cir-

2) cular area between A1 and A2. This pressure will
overcome the cylinder port pressure and the force
of the spring (2), thereby opening the poppet (1).

(3) With the space full of oil, the spring forces back the
poppet and the cylinder port presure (3) works
tightly upon the seat.

@) [

()

Xz

Inner parts, anti-void valve

Check point
(1) Check the poppet seat for scratches, the spring for

(1 2)
ﬂ i looseness and the seals for degrading.

IV-M-23
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(3)Load check valve function

For smooth movement and easy inching adjustment of
the spool, the passages of the hydraulic source, work-
ing section and tank are all inter connected while the
spool is switched over.

Let’s suppose that there is no check valve installed and
taht the working load keeps on forcing the working sec-
tion in the opposite direction. In such situation, the
working section passage, pump passage and tank pas-
sage are all interconnected while the spool is switched
over. This causes a pressure drop and the working load

7) i 7 invites a back flow. This is very hazardous.
(8)———&3 With this reason, the check valve is added in halfwa
i «—Load check valve . . . y
| along the working section passage. Even if the passage

(10) pressure drops too low, the woking section’s oil is
l blocked by the check valve and the working load is
safety maintained.

This function therefore provides for same advantages.
(10)(7) (9)(8) (13) The spool switched over smoothly, and the working
(15)_(14) section does not suffer any reverse motion. What's
Eﬂ]} more, if the spools are activated at once with different-
[ working section pressure, the oil flows back from the
high-pressure side to the low-pressure one.This design

- o = i leads to ease of operation.
o O (1) Valve body

(1

(12)

(20) @) 2e)@2d)(x) @) 22) (1) (3) (4)(5)(6)

IV-M-24
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D.Pilot valve
a. Structure

The construction of the pilot valve is as shown in the figure. The casing has a vertical hole where a pressure

reducing valve is assembled.

The pressure reducing valve is composed of spool (201), secondary pressure setting spring (241), spring
seat (216) and washer (217). The spring for secondary pressure setting (241) is set so that the secondary
pressure conversion should be 0.5 ~ 1 Mpa (This value varies depending on the type). The spool (201) is

pressed to the push rod (212) by return spring (221).

When the push rod is pressed down by inclination of operating section including steering wheel etc., the
spring seat comes down at the same time to change the setting of the spring for secondary pressure setting.
The casing (101) and the port plate (111) have oil inlets (primary pressure) port and outlet (tank) ports. From

the ports 1, 2, 3 and 4, secondary pressure is taken out.

—

:"-.-. ll'.. ',‘:_g' I,:". f_! = E;'_
._ \ : i :
\ Hydraulic Symbol
--‘—._d_‘.r ", I I
= ,.r--'* | ey
Identification mark of View A 1 "._*.I'. d
knob material change. ) . N _ﬂ_‘.l Ly -K
(Screwing depth of . 1 %
lever (323)) A1 Y
= B -
. | it '__
Grease is applied on each 1 I i |
rotational part of the universal _r JE==1 /]
joint. T . = g 1
Pay attention to the direction - YL
of assembline the universal : Ly P | p—— 1 Hor
joint. et L DT T
i | W Bt o
Grease is applied on each Clal, Tkl ey Tore T A1
point. . [ ™" [}l
=) i iy
b gl S 'l_i.-Jl:" |
i L ity i
L 11,
Shim for adjusting secondary B TR
pressure. ) L |
1 sheet with designed. i S | :, =11 it Notto be
Thickness t=0.4 —— e reused.
Tightening torque List
No. Screw size tightening torque
20.6 1.5Nm
125 M8 (210 15 kgfcm)
471 2.9 Nm
301 M14 (480 30 kgfcm)
68.6 4.9 Nm
302.312 M14 (700 50 kgfem)
49 3.4 Nm
315 M14 (500 35 kgfcm)
IV-M-25

No. Part Name Q'ty
101 | Casing 1
111 Plate, Port 1
121 | Washer, Seal 2
122 | O-ring 1
125 | Screw, hex, S.M.C. 2
126 | Pin, Spring 1
131 | Bush 1
151 | Plate 1
201 | Spool 4
211 | Plug 4
212 | Rod, Bush 4
213 | Seal 4
214 | O-ring 4
216 | Seat1, Spring 4
217 | Washer2 4
221 | Spring 4
241 | Spring 4
301 | Joint 1
302 | Plate, Circulator 1
312 | Nut, Adjusting 1
315 | Nut, Lock 1
323 | Lever 1
434 | Pin, Spring 1
501 | Bellows 1
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b. Pilot valve control diagram

o~ 408 . 4.0 4.0 - 40.8
e 40 ®© -
G o =
5 - 2 5
~ ~ E &
E 30.6} & 3.0 3.0 Z 430.6 g
5 ? W L
EP, 22792 o 215k - - - 4- - - -} —,—§ 2.42 8 24.7 g
wi 204 & 2.0 = 20 &F| 4204 &
Y o -
> x© - o o
x < J Z 119 Z
< a I T R AR 9 =
S| 102k = 1.0 2 10 &| 4102 K
Z| 054 3| 0.832 i o
8 8 .83.0.15 o a
w ) @) (@)
n L i

0 0 0 2 4 5.9 0 0

PUSH-ROD STROKE (mm)

1
0 5 10 1516
OPERATING ANGLE (deg.)

HYDRAULIC SYMBOL
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c. Function

F o
— 1
Identification mark of View A PR kst
. ; i .I L; )
knob material change. ) - N xx
Lt
(Screwing depth of r: 1 .
lever (323)) i [ ] %
H | -
s fict "'__
Grease is applied on each | . “_.-!
rotational part of the universal _r f===] N
joint. a1 r g e ol 1‘-!:? A —4
Pay attention to the direction aanl L :
of assembline the universal : Ly o et b o
joint. — Y o LN '_'1="
Grease is applied on each Clal [perten] ==t T Al
point. . LHead ™= [l
1 ¥ T L
.y
= = Hl|
oy 'l-|.-1l:" |
- |
145 'rgér.
11 BT |
Shim for adjusting secondary - ; B TR W
pressure. = C =1
1 sheet with designed. . 11 :r b Not to be
Thickness t=0.4 —— el reused.

(1)Basic function

The pilot valve is the valve to control the stroke, direction etc. of the spool of the control valve. This is done

by actuating the output pressure of the pilot valve to the control valve's spool end.

To meet this function, the pilot valve is comprised of the following elements.

(1) Inlet port (P) through which oil is supplied from the hydraulic pump.

(2) Plural output ports (1, 2, 3 and 4) to actuate the pressure supplied from the inlet port to the control
valve's spool end.

(3) Tank port (T) which becomes necessary for controlling the aforesaid output pressure.

(4) Spool to connect the output port with the input port or the tank port.

(5) Mechanical means including spring to act on the aforesaid spool for controlling the output pressure.

(2)Functions of major parts

The function of the spool (201) is such that the oil pressure supplied form the hydraulic pump is received by
P port and it changes over the oil path whether the P port hydraulic pressure is guided to the output ports (1,
2, 3 and 4) or the hydraulic pressure is guided to T port. That is the secondary pressure setting spring (241)
which acts on this spool (201) to decide the output pressure.

In order to change the flexure of the secondary pressure setting spring (241), the push rod (212) is inserted
in the plug (211) in such manner that the rod moves smoothly.

Return spring (221) acts on the casing (101) and the spring seat (216) to return the push rod (212) in the
direction of zero displacement, regardless of the output pressure, thus ensuring return of the spring to neu-
tral. Besides, it has an effect as reactive spring to give the operator an adequate operating feeling.
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(3)Operation

The operation of the pilot valve is explained hereunder based on the hydraulic pressure circuit diagram (Fig.
1) and the illustrations of operation (Fig. 2 - Fig. 4).

Fig. 1 shows a typical example of use of the pilot valve.

B3 @

Fig. 1 Example of Use of Pilot Valve

@ Pilot valve ® Main pump ® Hydraulic motor
® Pilot pump @ Control valve ® Hydraulic cylinder

1) When the steering wheel is at neutral position (See
Fig. 2.)
Force of the secondary pressure setting spring
(241) which determines the output pressure of the {
pilot valve does not act on the spool (201). Accord- B
ingly, the spool is pushed up by the return spring F
(221) (spring seat (216)) to communicate the output = |
ports (2, 4) with the T port. Therefore, the output | ' L
pressure becomes same at the tank pressure. i

1
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=
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- il 4
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o
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201 ] J_L_"‘rj_:, ?
Ports.(2, 4)

Fig. 2 Steering Wheel Being at Neutral Position
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2)

When the steering wheel is inclined (See Fig. 3.)
When the steering wheel is inclined to stroke the
push rod (212), the (spring seat (216)) spool (201)
moves downward, the P port communicates with the
ports (2, 4) and oil supplied from the pilot pump
flows to the ports (2, 4) to generate pressure.

When the steering wheel is held. (See Fig. 4.)
When the pressure is raised up to the value equiva-
lent to the force of the spring (241) which has been
set by inclination of the steering wheel, balance is
kept between the hydraulic pressure force and the
spring force. When the pressure of the ports (2, 4)
exceeds the set pressure, the ports (2, 4) and the P
port close, and the ports (2, 4) and the T port open.
When the pressure of the ports (2, 4) drops lower
than the set pressure, the ports (2, 4) and the P port
open, and the ports (2, 4) and the T port close, thus
to keep the secondary pressure constant.

Operation in a wide range of steering wheel inclina-
tion (which varies depending on the type)

In some types, when the steering wheel is inclined
at a certain angle, the spool top end comes in con-
tact with the bottom of push rod inner diameter and
the output pressure is in the state of being con-
nected with the P port pressure.

Moreover, in a type which has such a construction
that spring seat and spring are assembled in the
push rod, when the steering wheel is inclined at an
certain angle, the bottom of push rod inner diameter

Ports (2, 4)

Fig. 3 Steering Wheel Being Inclined

T port

P port

Ports (2, 4)

Fig. 4 Steering Wheel Being Held (when the secondary
pressure is higher than the set pressure)

comes in contact with the spring, and the secondary pressure gradient is changed by this spring
force. Then, the bottom of push rod inner diameter comes in contact with the spring seat upper end
and the output pressure is in the state of being connected with the P port pressure.
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E.Hydraulic pilot circuite

Oil supplied from the pilot pump is guided to the right and left pilot valves. Unload valve and relief valve are
installed between them.

When the operating lever is manipulated, oil from the right pilot valve is guided directly to the control valve,
while the oil from the left pilot valve is guided to the control valve via the change valve.
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a. Flow of oil at the time when the control lever lock is at lock posmon (A)
1. Hydraulic oil from the pilot pump passes the P port of T 7

the relief valve and P1 port, and guided from the P2 o — {
port of the manifold (2) to the delivery passage of the f
manifold (1). j

2. Qil coming to this passage is guided partly to the P port
of the left pilot valve through the P3 port, while another !
part of oil is guided to the P port of the left pilot valve e s"l
through the P4 port. . Ehed B

3. Hydraulic oil running through the delivery passage is ) —-""
also guided to the P7 port of the unload valve through i,
the P5 port of the manifold (2) and the P6 port of the e & &

Change valve. @ L ook fmvars @ .' ook

4. Hydraulic oil is blocked in the P port of the pilot valve as : ok
long as the control lever is not operated. On the other
hand, when the control lever lock is at lock position, the P7 port and the T7 port of the unload valve com-
municate with each other.

5. Therefore, hydraulic oil which has been guided to the P7 port passes through the P7 port of the unload
valve, the T6 port of the change valve and the T5 port of the manifold (2), and flows into the return pas-
sage (1) of the manifold (1).

6. Oil at the return passage (1) of the manifold (1) passes through the return passage (2) of the manifold
(2), T2 port, the T1 port and T port of the relief valve and returns to the tank.

=
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a. Control lever lock being at lock position

Pilot Malve left Pilot Jalve right

I Delisvedy Faunags I

Raturn ‘Flil‘.i {h

: \
i Manifold (1) )
i

Manifold (2}
H[G. Frq‘ﬁ Fﬁ L

glist
EEEH]

Relieat VWalvea

Valve
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. Flow of oil at the time when the control lever lock is at unlock position

(B)

Hydraulic oil running from the pilot pump passes
through the P port and P1 port of the relief valve and
guided to the delivery passage of the manifold (1)
through the P2 port of the manifold (2).

A part of oil is guide from the delivery passage to the P
port of the right pilot valve through the P3 port, while
the other part of oil is guided to the P port of the left pilot
valve through the P4 port.

Hydraulic oil running through the delivery passage is
also guided to the P7 port of the unload valve through
the P5 port of the manifold (2) and the P6 port of the
change valve.

Hydraulic oil is blocked in the P port of the pilot valve as
long as the control lever is not operated. On the other

-l I|l
A =
y &
Bk g
o
A= E
lI-I
| .1.-.-=;!-.-. —x o =
@ L OGN NTVErs @ Lok
L

hand, when the control lever lock is at unlock position, the P7 port the T7 port of the unload valve and t

are blocked.

Therefore, since hydraulic oil running from the pilot pump is stopped in the pilot valve and unload valve,
the hydraulic oil pressure increases. When this pressure rises higher than 2.9Mpa, the value set at the
relief valve, the relief valve starts to work and hydraulic oil from the pilot pump returns to the tank.
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b. Control lever lock being at unlock position
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. Flow of oil in boom lifting operation

Oil from the pilot pump passes through the relief valve and the manifold is guided up to the P port of the
right pilot valve.

(Refer to the flow of oil at the times when the control lever lock is locked and when it is unlocked as
explained in 1 and 2.)

When the boom lifting operation is performed, hydraulic oil passes through the P port of the right pilot
valve, A2 port, and the A6 port of the manifold (1) and flows from the E port of the manifold (2) to the pilot
port of the B10 section side of the control valve.

When the pressure at the B10 section side increases, the main spool starts to move and oil at the B10
section side is pressed out and passes through the B port of the manifold (1), A8 port, and the A4 port of
the right pilot valve and T port, and then returns to the tank from the T3 port of the manifold (1) through
the return passage (2) of the manifold (2), T2 port, the T1 port of the relief valve and the T port.

When oil at the A10 section side is depleted, the main spool is completely changed over to boom lifting
side to lift the boom.

The flow of oil at the time when the boom is lowered is reverse to that of boom lifting operation.

View from front side of machine.
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c. Flow of oil in boom lifting operation
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. Flow of oil in bucket dumping operation

Hydraulic oil running from the pilot pump flows through the relief valve and manifold up to the P port of
the right pilot valve.

(Refer to the flow of oil at the times when the control lever lock is locked and when it is unlocked as
explained in 1 and 2.)

When the bucket dumping operation is performed, hydraulic oil passes through the P port of the right
pilot valve, A1 port, and the A5 port of the manifold (1) and flows from the A port to the pilot port of the A9
section side of the control valve.

When the pressure at the A9 section side increases, the main spool starts to move and oil at the A9 sec-
tion side is pressed out and passes through the F port of the manifold (2), A7 port, and the A3 port of the
right pilot valve and T port, and then returns to the tank from the T3 port of the manifold (1) through the
return passage (2) of the manifold (2), T2 port, the T1 port of the relief valve and the T port.

When oil at the B9 section side is depleted, the main spool is completely changed over to boom lifting
side to dump the bucket.

The flow of oil in bucket raking operation is reverse to that of bucket dumping operation.

View from front side of machine.
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d.Flow of oil in bucket dumping operation
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. Flow of oil in arm crowding operation

Hydraulic oil running from the pilot pump flows through the relief valve and manifold up to the P port of
the left pilot valve.

(Refer to the flow of oil at the times when the control lever lock is locked and when it is unlocked as
explained in 1 and 2.)

When the arm crowding operation is performed, hydraulic oil passes through the P port of the left pilot
valve, A2 port, and the A6 port of the manifold (1) and is guided from the C3 port to the manifold (2), C9
port of the change valve and G port to the pilot valve of the B3 section side of the control valve.

When the pressure at the B3 section side increases, the main spool starts to move and oil at the A3 sec-
tion side is pressed out and passes through the C port of the manifold (1), the C5 port of the manifold (2),
the C11 port of the change valve, C7 port, the C1 port of the manifold (2), the A8 port of the manifold (1),
the A4 port of the left pilot valve, T port, and the T4 port of the manifold (1), and is guided from the return
passage of the manifold (1), the return passage of the manifold (2) and the T2 port to the relief valve,
and then returns from the T1 port of the relief valve and the T port to the tank.

When oil at the A3 section side is depleted, the main spool is completely changed over to arm crowding
side to crowd the arm.

The flow of oil in arm dumping operation is reverse to that of arm crowding operation.

View from front side of machine,
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e.Flow of oil in arm crowding operation
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Flow of oil in right swivel operation

Hydraulic oil running from the pilot pump flows through the relief valve and manifold up to the P port of
the left pilot valve.

(Refer to the flow of oil at the times when the control lever lock is locked and when it is unlocked as
explained in 1 and 2.)

When the right turning operation is performed, hydraulic oil passes through the P port of the right pilot
valve, A1 port and the A5 port of the manifold (1) and flows from the C2 port to the manifold (2), the C8
port of the change valve, C12 port, the C6 port of the manifold (2) and is guided from the D port of the
manifold (1) to the pilot port of the A2 section side of the control valve.

When the pressure at the A2 section side increases, the main spool starts to move and oil at the B2 sec-
tion side is pressed out and passes through the H port of the change valve, C10 port, the C4 port of the
manifold (2), the A7 port of the manifold (1), the A3 port of the right pilot valve, T port, and the T4 port of
the manifold (1) and is guided from the return passage of the manifold (1), the return passage of the
manifold (2) and the T2 port, and returns from the T1 port of the relief valve and the T port to the tank
When oil at the B2 section side is depleted, the main spool is completely changed over to right turning
side to start right turning operation.

The flow of oil in left turning operation is reverse to that of right turning operation.

View from front side of machine,
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f.Flow of oil in right swivel operation
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F. Swing motor (K008-3, U10-3)

a. Structure and specifications
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Specifications
Model S-190SS2S-K2880
Displacement 184cc/rev

11.5in3/rev

Rotaiting direction A port right
(To see from output shaft side ) B port left
Torque 73% at 6.87Mpa
147N-m 70kgf/cm?
15.0kgf'm 996Psi
108.2ft-Iof n=150rpm
Volmetric efficiency over 95%
IV-M-44
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No. Part Name Q'ty | No. Part Name Q'ty | No. Part Name Q'ty
(@ | Hex. socket head bolt 7 (@ | Shaft output 1 @ | O-ring 1
(® | End gap metal 1 Housing 1 Oil seal 1
® | O-ring 3 (@ | O-ring 4 (1 | Backup washer 1
@ | Geroller bearing assem- | 1 Ball check sub-assembly | 2 Flange 1
bly
(® | Spacer plate 1 @ | Needle bearing 1 @ | Dustseal 1
® | Drive 1 @2 | Bearingrace 1 Hex. socket head bolt 4
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b. Operating principle

When high-pressure oil is supplied to the A port side of the housing, this high-pressure oil passes through
the oil hole provided in the housing and flows into the flange side groove selectively among the grooves pro-
vided around the shaft output periphery.

This high-pressure oil enters the geroller through the oil groove of the housing and the oil hole of the spacer
plate and turns the geroller star. From this turning, only rotation is taken out, discarding revolution (turning
around the geroller star) and turns the shaft output.

Positions of the grooves of the shaft output periphery and the grooves of the housing inner surface are
changed at the same time with this turning and the position of oil flow to the geroller is displaced repeatedly
in sequence.

Oil discharged from the geroller passes through the oil hole of the spacer plate and the oil groove of the
housing, flows into the groove at geroller side among the grooves of the shaft output periphery and runs out
of the B port through the oil hole provided at the housing.

As for the rotating speed of the shaft output, the rotating speed of the geroller star becomes 1/the number of
teeth of the geroller star, namely, 1/6.

Oil overflowing inside the motor flows, rubricating parts along the dotted line shown in the figure and runs out
of the drain port. Accordingly, the pressure inside the case is equal to the pressure of the outside drain line.

(DHousing ®Geroller
(@Spacer plate ®Drive
®Geroller shaft @Flange
@Drain ®Shaft output
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G.Rotary joint (Swivel Joint)

K008-3 Single speed travel (Retractable track)

No. Part Name. Qty
010 | Assy joint, Swivel 1
020 | Shaft, Swivel joint 1
0104 020 030 | O-ring 8
040 | O-ring 2
050 | Rng, Backup 2
060 | Collar 1
070 | Plug 7
080 | Plug 1
090 | Joint 4
100 | Joint, Pipe 1
110 | brank -
120 | Joint 1
130 | Plug 2
140 | Collar 1
150 | Circlip, External 1
160 | Joint 8
170 | Plug 2
e 180 | Stopper 1
190 | Pin, Straight 2
200 | Bolt 1
210 | Bolt 4
K008-3 Two speed travel (Retractable track)

060 | A No. Part Name. Qty
010 | Assy joint, Swivel 1
020 | Shaft, Swivel joint 1
030 | O-ring 8
040 | O-ring 2
050 | Rng, Backup 2
060 | Collar 1
070 | Plug 7
080 | Joint 5
090 | Joint, Pipe 1
100 | brank -
110 | Joint 2
120 | Joint, Pipe 1
130 | Collar 1
140 | Circlip, External 1
150 | Joint 8
160 | Joint 2
170 | Joint 4
180 | Stopper 1
190 | Pin, Straight 2
200 | Bolt 1
210 | Bolt 4
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U10-3 Two Speed travel (Retractable Track)

No. Part Name. Qty
010 | Assy joint, Swivel 1
020 | Shaft, Swivel joint 1
030 | O-ring 8
040 | O-ring 2
050 | Rng, Backup 2
060 | Collar 1
070 | Plug 7
080 | Joint 2
090 | Joint 2
100 | Joint 2
110 | Joint 2
120 | Joint 1
130 | Collar 1
140 | Circlip, External 1
150 | Joint 8
160 | Joint 2
170 | Joint 4
180 | Stopper 1
190 | Pin, Straight 2
200 | Bolt 1
210 | Bolt 4
A Travel, drain
B Travel, 2nd
C Track, ectend
D Travel left, foreward
E Travel raight, backward
7 ~E Rear F Dozer, drain
G Track, retract
H Travel right, foreward
| Travel right, backward
J Dozer, up
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H.Travel motor
a. Single speed motor (KOO8, Eu-version)
(1)Structure & Specifications

A @ B port

- G 1/4 O-ring port
'\.

{*)Drain il-

A port

G1/40r|ng port 2 yo4 _I

A, B port
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(2) Specifications
K008-3
EU - version
Speed Range 1
Model TR BF31C1101-A
Displacement 311 cclrev
Theoretical max. output torque 874N'm
89.1kgf'm
Theoretical max. rotating speed 1F 36.0rpm
2F -
Rotaiting direction A port left
(To see from output shaft side ) B port right
Torque efficiency at 10.3MPa over 75%
105kgf/cm?
1493Psi
Volmetric efficiency 11.2l/min over 85%
2.96gal/min
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Tightening torque above 0.2kgfm
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No. Part Name Q'ty Part Number Remarks Customer's part
number
1 Ring 1
2 Star 1
3 Roller 7
4 Geroller assembly 1 AF0108C-001 RA021-70211
5 Spindle wheel assembly 1 AF0107B-1 Including Item Nos. 1~6 RA021-70221
6 Spindle 1
7 Valve sleeve 1
8 Floating seal 1 set
9 Circlip for hole 1
10 Wheel 1
11 Angular ball bearing 1 ¢ 90
12 Circlip for shaft 1
13 O-ring 12 1BP8 HS90
14 Backup ring 12 T3-P8
15 Coil spring 12
16 Parallel pin 2 AF0116A RA021-70231
17 Valve plate 1 AF0101C RA021-70241
18 Geroller cover 1 AF0100B RA021-70251
19 Valve 1 AF0103B RA021-70261
20 Drive 1 AF0102C-001 RA021-70271
21 Spacer 1 AFO117A RA021-70281
22 Sleeve 12 AF0104A RA021-70291
23 X-ring 1 R70
24 Hex. socket head bolt 8 DWO0024A-060 M10 x 60 01311-11060
25 Hex. socket head bolt 7 AA0033A-50 M8 x 50 01311-10850
26 O-ring 4 S105 HS70
27 End cover assembly 1 AF0129C (Including ltem Nos. V1 - V19) RA021-70301
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No. Part Name Q'ty Part Number Remarks Custr?ljrr;eg’esrpart
28 Hex. socket head bolt 4 AAO033A M8 x 50 01311-10850
29 O-ring 4 1BP 10A HS90
30 Name plate 1
31 Rivet 2
32 Plug 1 DWO0128A RA021-70311
V1 Valve housing 1
V2 Single connector 1
V4 2-speed plug 2
V5 O-ring 2 AS568-908, HS90
V6 Orifice 2 M4 (¢ 0.4 orifice)
V7 Spool 1
V8 Poppet 2
V9 Main spring 2
V10 | Check spring 2
V11 | Plug 2
V12 | Check plug 2
V13 | Washer 2
V14 | O-ring 2 AS568-904, HS90
V15 | O-ring 2 AS568-914, HS90
V16 | Check plug 2
V17 | O-ring 2 AS568-903, HS90
V18 | Ball 2 1/4
V19 | Pilot plug 2 R1/4(Seal tape)
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b. Two speed motor
(1)Structure & Specifications

) F—-l—-———-: _r.ll Drain port : BPO"t_ =
| 2 1| G 1/8 O-ring port %, III'G 1/4 O-ring port
| i ! | A port "1._'%
I i i | G 1/4 O-ring port " b s
| H .-\ -
! A
PFE—r 'F m l | ; |I 3 3 ‘-I
HE i | 3 i -0
E i H =1t
| %= 0 b
HE = 4| | ;[ i —k -
. 1 ] * .
- E —_— oy '._rl.l -I‘
A B Rt L I
"l.l Pilot port
G 1/8 O-ring port_
B uioFEy 5
Drain port
l.,r" A, B port
2] " =k FigF
[ ) ..__"'._Ll fF_' =/ Pilot port
B I 5 VA 0 | O ., o
| s —
i i i AT |
I A |
. ~| |
j e | .-'- E: 'I
I ' s g
| | -1 A
" | Ci) A l
| : | .
| | | |
[ i L | Plt— | |
P I | |_r LI 1
L. . .
(2) Specifications
K008-3 U10-3
KTC, KCL, KTA version EU - version
Speed Range 2 2
Model TR BV31C1101-A
Displacement 311 cclrev
19.0in%/rev
Theoretical max. output torque 874N'm
89.1kgf-m
644 .3ft-1bf
Theoretical max. rotating speed 1F 36.0rpm
2F 72.0rpm
Rotaiting direction A port left
(To see from output shaft side ) B port right
Torque efficiency at 10.3MPa over 75%
105kgf/cm?
1493Psi
Volmetric efficiency 11.2l/min over 85%
2.96gal/min
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Tightening torque above 0.2kgf-m

6T o - Tightening torque 15kgf-m |
Tightening torque 0.6kgf-m ‘_ L - . -
- : r {— W ; - o
_ ol o
£k | Al & —
1 ,1_ 1 ] i I-".I r"I_- | 1 —_'T.-" :- -y 2 |~ 1o i {-.I i
B [} i Ty | . e Tightening torque 0.8kgfm .' -" oy T 'I Il. ] W x
! TR LT B T e By o L, ) S () gl e
. e 1] ~ o T A B et 2
P e | i i e Y el T | T F= | * " ightening torque 3kgfm A= - l-l-E .#"j'; Tightening torque 1kgFm
N |, .." e e '5'!'- I.I'E.' Py %
- T | - "E_]-'- 1-.-} Fe v -"E.]‘ A ! i 'rﬂ:*‘_-: el
. — —- = 1:_ 1 - Tlgh\ening(orqueGkgfml F Wby 1 :. .I o "'.llﬂ.-::'li--::'
[ I 2 ; %] : : | ol . I|1.. } I:-! I.I.I.-.I;I
— =S It :l '{'"r::' 12 B | i - 1 X . ;‘lgmemngtorqueo.Bkgf-m I“-‘ _l:: ] LI 1;1. ::I "-\.
.{ il L s el gl | 1 -
o E— T 3 1 fri
} A L.d i AL
Tightening torque 3.0kgfm - _=T -'1. ' L § p
Apply loctite. (#242) :— -' ": T Tightening torque 3.5kgf-m !
:s;‘yexz:&uj;hgfm X == = g::Lillélsﬂs\foEPgo Tigheang rpedign
, Customer’s part
Q'ty Part Number Remarks
number
1 Ring 1
2 Star 1
3 Roller 7
4 Geroller assembly 1 AF0108C-001 RA021-70211
5 Spindle wheel assembly 1 AF0107B-1 Including ltem Nos. 1~6 RA021-70221
6 Spindle 1
7 Valve sleeve 1
8 Floating seal 1 set
9 Circlip for hole 1
10 Wheel 1
11 Angular ball bearing 1 ¢ 90
12 Circlip for shaft 1
13 O-ring 12 1BP8 HS90
14 Backup ring 12 T3-P8
15 Coil spring 12
16 Parallel pin 2 AFO0116A RA021-70231
17 Valve plate 1 AF0101C RA021-70241
18 Geroller cover 1 AF0100B RA021-70251
19 Valve 1 AF0103B RA021-70261
20 Drive 1 AF0102C-001 RA021-70271
21 Spacer 1 AFO117A RA021-70281
22 Sleeve 12 AF0104A RA021-70291
23 X-ring 1 R70
24 Hex. socket head bolt 8 DWO0024A-060 M10 x 60 01311-11060
25 Hex. socket head bolt 7 AA0033A-50 M8 x 50 01311-10850
26 O-ring 4 S105 HS70
27 End cover assembly 1 AF0129C (Including ltem Nos. V1 - V24) RA021-70301

IV-M-53

Courtesy of Machine.Market


https://machine.market

Q'ty

Part Number

Remarks

Customer’s part
number

28 Hex. socket head bolt 4 AAQ033A M8 x 50 01311-10850

29 O-ring 4 1BP 10A HS90

30 Name plate 1

31 Rivet 2

32 Plug 1 DWO0128A RA021-70311

V1 Valve housing 1

V2 2-speed spool 1

V3 2-speed spring 2

V4 2-speed plug 2

V5 O-ring 2 AS568-908, HS90

V6 Orifice 2 M4 (¢ 0.4 orifice)

V7 Spool 1

V8 Poppet 2

V9 Main spring 2

V10 | Check spring 2

V11 | Plug 2

V12 | Check plug 2

V13 | Washer 2

V14 | O-ring 2 AS568-904, HS90

V15 | O-ring 2 AS568-914, HS90

V16 | Check plug 2

V17 | O-ring 2 AS568-903, HS90

V18 | Ball 2 1/4

V19 | Pilot plug 2

V20 | Pilot poppet 2

V21 | Pilot poppet spring 2

V22 | Plug 2 R1/4(Seal tape)

V23 | Orifice plate 2

V24 | Plug 1 R1/8(Seal tape)
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|. Hydraulic circuit
a. KO08-3 : EU - version
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b. KO08-3 : KTC, KCL, KTA - version
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c. U10-3 : EU - version
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d. Hydraulic components layout : KO08-3

LTS S R A A

IV-M-58

SISISISISISICIOISIOIGICIOIOIS,

Main pump
Control valve
Swivel motor
Rotary joint
Travel motor (L)
Travel motor (R)
Charge valve (Track <-> Dozer)
Hydraulic Tank
Suction filter
Return filter
Swing cylinder
Dozer cylinder
Boom cylinder
Arm cylinder
Bucket cylinder
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IV.Hydraulic system(Service section)

A. Troubleshooting . . . .. ... IV-S-3
a. Machine general. . . ... ... .. IV-S-3
b. Hydraulic System . .. ... ... IV-S-6

B. Specifications. . ... ... .. IV-S-11
a. Pump System. .. ... IV-S-11
b. Listof ReliefValves . .. ... . . . e IV-S-13
C. NOISE .. IV-S-14
d. Swivel system .. ... IV-S-15
e. Traveling system . .. .. ... IV-S-16
f. Cylinder system . ... .. IV-S-17

. Testing . . o oo IV-S-20
a. Pump flow test . ... .. IV-S-20
b. Pilot pressure (U10-3) . .. ... IV-S-21
c. Swivel motor block performance . ... ... . ... .. IV-S-24
d. Traveling motor block performance .. ....... ... ... .. . . . ... . .. IV-S-24
€. Operating speed. . .. ... IV-S-25
f. Straight travel performance . . ... ... . . . . . IV-S-27
g. Cylinder natural fallamount . .. ... ... . . . . e IV-S-28
h. Control and Traveling lever operatingforce. . ... ........ ... .. ... ... ..... IV-S-28
. Leverstroke . . . ... e IV-S-28

D. Disassembling and Assembling. . ... ... .. . IV-S-29
a. Pumpcoupling . ... ... IV-S-29
D, PUMD .. IV-S-30
C. Pilotvalve. . ... . . . IV-S-38
d. U10-3 Component parts of hydraulic operatingunit. .. ..................... IV-S-39
e. U10-3 hydraulic operating unit bleeding procedure . . . . .................... IV-S-45
f. Disassemblingand assembling ... ...... ... .. . . . .. IV-S-46
. SWIvel MOtOr. . . . o IV-S-58

E. Swivel Joint . . ... IV-S-70
a. Assembly and Disassembly . .. ... ... IV-S-70
b. Wheel Motor. . .. ... . e IV-S-74
c. Wheel Motor (made by Eaton Equipment Co. Ltd.) . ....................... IV-S-76
d. Cylinder . .. .. IV-S-91

F. Route of Hydraulic Hose . . .. ... ... . . IV-S-97
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A.Troubleshooting

a. Machine general

|Engine System |

Starter does not rotate normally.

Check electric system.

Engine does not start. |—

Starter rotates normally but engine does not start.

Check engine system.

Engine starts but not
normally.

Engine does not stop.

Check hydraulic system.

Engine rotation is irregular.

White or bluish exhaust gas is emitted.

Black or dark gray exhaust gas is emitted.

Poor output

Check engine system.

Qil is consumed too much.

Fuel mixes in oil.

Water mixes in oil.

Oil pressure is low.

Oil pressure is high.

Engine is overheated.

Battery discharges too much. (Battery is completely discharged.)

Grow lamp does not light up.

Check electric system

Charge lamp does not light up.

Charge lamp does not go out.

Engine rotating speed drops or engine rotation stops when load is applied.

Check engine system.

IV-S-3
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Hydraulic system

Engine starts but whole
hydraulic system does
not operate.

Whole hydraulic system does not operate.

Check hydraulic system.

Cylinder of any of boom, arm, bucket, Swing or dozer does not work.

Check front attachment.

Swivel operation is impossible.

Check swivel bearing system.

Traveling operation is impossible.

Check traveling system.

Operating speed of
hydraulic equipment is
slow or its output power
is weak.

Max. engine rotating speed is abnormal.

Check engine system.

Operating speed of whole hydraulic system is
slow or its output power is weak.

Check hydraulic system.

Operating speed of cylinder of any of boom, arm,
bucket, Swing or dozer is slow or its output
power is weak.

Check front attachment.

Swivel speed is slow or turning power is weak.

Check swivel bearing
system.

Traveling speed is slow or traveling power is
weak.

Check traveling system.

Traveling speed selection is impossible.

Check traveling system

Track travels askew.

Check traveling system

Free-fall of hydraulic
system is severe, does
not stop or becomes out
of control.

Free-fall of cylinder of any of boom, arm,
bucket, Swing or dozer is severe.

Check front attachment.

Turning does not stop or becomes severely out
of control.

Check swivel bearing
system

Travel does not stop or track runs away on a slop.

Check traveling system.

IV-S-4
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Hydraulic system(cont.) |

Temperature of
hydraulic oil tank rises.

Trouble with engine system: cooling water, oil or
combustion system

Check engine system.

Loose application of heat insulating material to
engine hood

Check application and
attaching of heat
insulating material and
covers.

Operator’s operation is wrong.

Educate and train operator.

Attachment is not conforming to working
conditions within the recommended range.

Check specifications of
attachment and the
machine.

Hydraulic oil of recommended quality or amount
is not used.

Use recommended
hydraulic oil.

Trouble with hydraulic oil system

Check hydraulic system.

Abnormal noise is heard
during operation.

Bolt of cover mounting bolt near the source of
noise is loosened.

Check mounting
condition of covers.

Pipe or hose near the source of noise comes in
contact with other part(s).

Check mounting
condition of pipes and
hoses.

Abnormal noise is generated from pin or bush.

Check pipes and hoses
for seizure.

Abnormal noise is generated from hydraulic system.

Check hydraulic system.

Abnormal noise is generated from engine system.

Check engine system.

Abnormal noise is generated from around the
legs.

IV-S-5
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b. Hydraulic System
(1)Hydraulic system

Troubles

Causes

Remedies

Remarks

Total hydraulic system
does not  operate.
Speed is slow. Output
power is weak.

(1) Amount of hydraulic oil in the tank is decreased
or oil quality is not good.

Supply or replace hydraulic oil.

(2) Suction line (Suction filter) is clogged.

Check suction line or replace
suction filter.

(3) Coupling for mounting the pump is defective.

Repair or replace pump cou-
pling.

(4) Pump drive shaft is broken.

Replace shaft.

(5) Pump internal parts are seized or broken.

Repair or replace pump.

Boom, arm, bucket or
Swivel system does not
operate.

(1) Hydraulic oil pilot filter or hydraulic oil line filter is
clogged.

Clean or replace pilot filter.

(2) Change valve is defective.

Disassemble or replace change
valve.

(3) Pilot pump internal parts are seized or broken.

Replace pilot pump.

Boom, swivel system or
travel to left does not
operate. Speed is slow.
Output power is weak.

(1) Main relief valve (P1) is not set at specified pres-
sure.

Check and adjust main relief
valve (P1).

(2) In case arm or swivel system does not operate,
the right pilot valve is defective (U10-3).

Check secondary
Check pilot valve.

pressure.

Boom, bucket, Swing or
travel to right does not
operate. Speed is slow.
Output power is weak.

(1) Main relief valve (P2) is not set at specified pres-
sure.

Check and adjust main relief
valve (P2).

(2) In case boom or bucket does not operate, the
left pilot valve is defective (U10-3).

Check secondary
Check pilot valve.

pressure.

Only boom does not
operate. Speed is slow.
Output power is weak.

(1) Boom lever link system is sticking or removed.
(K008-3).

Adjust or replace link system.

(2) Malfunction of control valve or spool of boom
section.

Check and repair spool.

(3) Pilot valve is defective. (U10-3)

Check secondary pressure and
pilot valve.

(4) Packing of boom cylinder rod is broken.

Disassemble cylinder. Replace
seal.

Only arm does not oper-
ate. Speed is slow. Out-
put power is weak.

(1) Arm lever link system is sticking or removed.
(K008-3).

Adjust or replace link system.

(2) Malfunction of control valve or spool of arm sec-
tion.

Check and repair spool.

(3) Pilot valve is defective. (U10-3)

Check secondary pressure and
pilot valve.

(4) Packing of arm cylinder rod is broken.

Disassemble cylinder. Replace
seal.

Only bucket does not
operate. Speed is slow.
Output power is weak.

(1) Bucket lever link system is sticking or removed.
(K008-3).

Adjust or replace link system.

(2) Malfunction of control valve or spool of bucket
section.

Check and repair spool.

(3) Pilot valve is defective.

Check secondary pressure and
pilot valve.

(4) Packing of bucket cylinder rod is broken.

Disassemble cylinder. Replace
seal.
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Troubles

Causes

Remedies

Remarks

Only Swing does not
operate. Speed is slow.
Output power is weak.

(1) Maladjustment of Swing pedal and link

Check and adjust pedal and link.

(2) Malfunction of control valve or spool of swivel
section.

Check and repair spool.

(3) Anti-void valve is defective.

Check and adjust anti-void valve.

(4) Packing of Swing cylinder rod is broken.

Disassemble cylinder. Replace
seal.

Only dozer does not
operate. Speed is slow.
Output power is weak.

(1) Maladjustment of dozer lever and cable.

Check and adjust lever and

cable.

(2) Malfunction of control valve or spool of dozer
section.

Check and repair spool.

(3) Packing of dozer cylinder rod is broken.

Disassemble cylinder. Replace
seal.

Free-fall of boom cylin-
der is severe.

(1) Spool of control valve is damaged. Spring is bro-
ken.

Check and repair spool.

(2) Packing of boom cylinder rod is broken.

Disassemble cylinder. Replace
seal.

Free-fall of bucket cylin-
der and arm cylinder is
severe.

(1) Spool of control valve is damaged. Spring is bro-
ken.

Check and repair spool.

(2) Packing of bucket cylinder or arm cylinder rod is
broken.

Disassemble cylinder. Replace
seal.

Swing cylinder moves
even when it is returned
to neutral position.

(1) Maladjustment of Swing pedal link system

Check and adjust link system

(2) Spool of control valve is sticking or broken.
Spring is broken.

Check and repair cylinder.

(3) Packing of Swing cylinder rod is broken.

Disassemble cylinder. Replace
seal.

Free-fall of dozer cylin-
der is severe.

(1) Maladjustment of dozer lever and cable

Check and adjust lever cable.

(2) Spool of control valve is damaged. Spring is bro-
ken.

Check and repair spool.

(3) Packing of dozer cylinder rod is broken.

Disassemble cylinder. Replace
seal.

Temperature of hydrau-
lic oil tank rises.

(1) Return filter is clogged.

Check and replace return filter.

(2) Low pressure line is blocked with foreign matter.

Check low pressure line.

IV-S-7
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(2)Swivel system

Prior to checking, confirm that trouble lies only in the swivel system.

Troubles

Causes

Remedies

Remarks

Both right and left swiv-
els do not operate.

(1) Malfunction of charge valve (U10-3)

Check operation, and disassem-
ble or replace.

(2) Malfunction of spool of pilot valve (U10-3)

Check operation, and disassem-
ble and clean.

(3) Malfunction or sticking of spool stick of control
valve

Check operation, and disassem-
ble and clean.

(4) Secondary pressure of pilot valve is poor. (U10-
3)

Check pressure.

(5) Swivel relief valve pressure is poor.

Check pressure, and disassem-
ble, clean and adjust.

(6) Internal wear or breakage of motor Disassemble and clean or
replace.

(7) Internal breakage of control valve Disassemble and clean or
replace.

Swivel system at one
side does not operate.

(1) Malfunction of charge valve (U10-3)

Check operation, and disassem-
ble or replace.

(2) Malfunction of spool of pilot valve (U10-3)

Check operation, and disassem-
ble and clean.

(3) Malfunction or sticking of spool of control valve

Check operation, and disassem-
ble and clean.

(4) Secondary pressure of pilot valve is poor. (U10-
3)

Check pressure.

(5) Swivel relief valve pressure is poor.

Check pressure, and disassem-
ble, clean and adjust.

(6) Internal wear or breakage of motor Disassemble and clean or
replace.

(7) Internal breakage of control valve Disassemble and clean or
replace.

Output power is weak.
Speed is slow.

(1) Malfunction of spool of pilot valve (U10-3)

Check operation, and disassem-
ble or replace.

(2) Malfunction or sticking of spool of control valve

Check operation, and disassem-
ble and clean.

(3) Secondary pressure of pilot valve is poor. (U10-
3)

Check pressure.

(4) Swivel relief valve pressure is poor.

Check pressure, and disassem-
ble, clean and adjust.

(5) Action and seating property of brake valve is
defective.

Disassemble and clean.

(6) Internal wear or breakage of motor Disassemble and clean or
replace.

(7) Internal breakage of control valve Disassemble and clean or
replace.

Swivel action does not
stop. Swivel action
becomes severely out
of control.

(1) Malfunction of spool of pilot valve (U10-3)

Check operation, and disassem-
ble and clean.

(2) Malfunction or sticking of spool of control valve

Check operation, and disassem-
ble and clean.

(3) Swivel relief valve pressure is poor.

Check pressure, and disassem-
ble, clean and adjust.

(4) Internal wear or breakage of motor

Check drain volume.
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Troubles Causes Remedies Remarks

Shock at start and stop | (1) Malfunction of spool of pilot valve (U10-3) Check operation, and disassem-
is remarkable. Inching ble and clean.
operation is impossible.

(2) Malfunction or sticking of spool of control valve | Check pressure, and disassem-
ble and clean.

(3) Internal wear or breakage of motor Check operation, and disassem-
ble and clean.
Track sways when | (1) Malfunction of spool of pilot valve Check operation, and disassem-
pushed by hand. ble and clean.
(2) Internal wear or breakage of motor Check pressure, and disassem-

ble and clean.
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(3) Travel system

Prior to checking, confirm that trouble lies only in the travel system.

Troubles

Causes

Remedies

Remarks

Track does not travel.

(1) Travel lever link system is sticking or removed.

Adjust and replace link system.

(2) Stick of spool of control valve

Disassemble and clean or

replace control valve.

(3) Internal leak at rotary joint

Disassemble rotary joint. Replace
seal.

(4) Sticking of spool of counter balance valve

Disassemble and clean or
replace counter balance valve.

(5) Motor internal wear or breakage

Disassemble or replace motor.

Traveling speed is slow.
No traveling power.

(1) Malfunction of travel lever link system

Adjust and replace link system.

(2) Malfunction of spool of control valve Disassemble and clean or
replace control valve.

(3) Internal leak at swivel joint Disassemble swivel joint.
Replace seal.

(4) Malfunction of spool of counter balance valve Disassemble and clean or

replace counter balance valve.

(5) Internal wear or breakage of motor

Disassemble or replace motor.

(6) Malfunction of travel 2-speed spool

Disassemble and clean or

replace.

Travel is skewed. (Inde-
pendent travel opera-
tion)

(1) Operation of right and left travel levers link sys-
tem is uneven.

Adjust and replace link system.

(2) Operation of spools of right and left control | Disassemble and clean or

valves link system is uneven. replace control valve.

(3) Internal leak of swivel joint at one side Disassemble swivel joint.
Replace seal.

(4) Sticking of spool of counter balance valve Disassemble and clean or

replace counter balance valve.

(5) Internal wear or breakage of motor at one side

Disassemble or replace motor.

If any difference is found in the flowrate and pressure between the pumps for right travel and left
travel, or it delivery hose at one side is in trouble, track will travel askew. In this case, other operations

will be troubled also.

Travel does not stop.

(1) Travel lever link system is defective or sticking.

Adjust link system.

(2) Return of spool of control valve is defective or | Disassemble and clean or
sticking replace control valve.
(3) Return of spool of counter balance valve is | Disassemble and clean or

defective or sticking

replace counter balance valve.

Traveling speed stage
cannot be changed
over.

Malfunction of high-low speed changeover spool in
travel motor is defective.

clean or
speed

Disassemble and
replace high-low
changeover valve.
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B.Specifications
a. Pump System

(1)Discharge
Unit K008-3 u10-3 Remarks
P1, P2 Maker's Type No. DDGO05A55F2H1-R395(S) | DDG05A55F2H1-R395(S)
Pp Maker's Type No. - 56900-26201(K)
Rated rotating speed P1, P2/Pp rpm 2050/1025 2050/1025
MPa 16.7
Rated load pressure P1, P2/Pp kgf/cm2 170 17.7/34
. 180/ 35
psi 2421
Theoretical discharge P1, P2/Pp cclrev 5.05/- 5.05/3.07
Theoretical discharge P1, P2 L/mln(gal\mln) 105(28) 10.5
at rated output Pp L/min(gal\min) - 3.1
85% of theoretical P1, P2 L/min(gal\min) 8.93(2.4) 8.93
discharge Pp L/min(gal\min) - 2.64
80% of theoretical P1, P2 L/min(gal\min) 8.4(2.2) 8.4
discharge Pp L/min(gal\min) - 2.48
(S) SHIMAZU CORPORATION, (K) KUBOTA CORPORATION
(2)List of pressures
Unit K008-3 u10-3 Remarks
Main relief valve
Actual measured value MPa 16.7 17.7
P Operating part Arm Arm
Independent set pressure MPa 16.7 17.7
Actual measured value MPa 16.7 17.7
; Operating part Bucket Bucket
Independent set pressure MPa 16.7 17.7
Actual measured value MPa
kgf/cm2 - -
psi
P -
3 Operating part - -
Independent set pressure MPa
kgf/cm2 - -
psi
IV-S-11
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Unit

K008-3

u10-3

Remarks

Actual measured value

MPa
kgf/cm2
psi

3.4
35

Operating part

P Independent set pressure

MPa
kgf/cm2
psi

3.4
35

Secondary pressure

MPa
kgf/cm2
psi

2.2
225

Overload relief valve

Boom rod/Bottom

MPa
kgf/cm2
psi

Arm rod/Bottom

MPa
kgf/cm2
psi

Dozer rod/Bottom

MPa
kgf/cm2
psi

Swivel system

MPa
kgf/cm2
psi

6.9
70
996

6.9
70

Bucket rod/Bottom

MPa
kgf/cm2
psi
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b. List of Relief Valves

(1) Mounting position:K008-3 (1) Mounting position:U10-3
Valve type:CP CV NSC-K110 Valve type:CP CV NSC-K110
Name of maker: Nabco Ltd. Name of maker: Nabco Ltd.

K008-3 EU version u10-3
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No. Part Name Unit K008-3 U10-3 Remarks
Main relief valve MPa 16.7 17.7
@ kgf/cm? 170 180
psi 2418 -
Main relief valve MPa 16.7 17.7
® kgf/cm? 170 180
psi 2418 -
Port relief valve MPa 6.9 6.9
® kgf/cm? 70 70
psi 997 -
@ | Anti-void valve
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c. Noise

Unit K008-3 u10-3 Remarks
Noise near ears dB(A) 78 78
Sound power level 93 93

(Noise near ears is represented by actual mean energy value measured at max. engine rotating speed with-

out load.

Baby starts

60 dB (A)
Baby sleeps
peacefully.

A)

30

+70

+60

~

GE

e,

7m 15m

30m

Microphone

Sound power level

Measure the noise level within the area of 4 m radius around the machine (machine body length = Virtual
hemisphere of less than 1.5 m) while engine is operated at maximum rotating speed for simulated excava-

tion.
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d. Swivel system

(A) Standard values for new vehicles

Unit K008-3 u10-3 Remarks
Maker Eaton Fluid Power Eaton Fluid Power
Ltd. Ltd.
Type S-190SS2S-K2880 | S-190SS2S-K2880
Capacity cclrev 184 184
Brake V pressure MPa 6.9 6.9
kgf/cm? 70 70
Standard value | Atlocking L/min
of drain volume gal/min
At rotating L/min
gal/min
Swiveling speed rom 8.3 8.3
Swiveling speed in 3 turns sec.
Swivel startup mm/min 2.1+0.3 21+0.3 Front level, Bucket
in./min 0.08+ 0.01 heaped.
Eng. max, 90°
Swivel blocking performance mm/min 93.4 93.4 Front level, Bucket
in./min 3.68 heaped.
Slope 15°, Engine
stop.
Turnable angle on slop degree(kg) 17< 17< Front level, Bucket
heaped.
Eng. max
Bucket end play mm 50s 50s
in. 19.7<

(How to measure the bucket end play)
1. Extend the arm and make the bucket rake in. The height of the bucket should be 1 m from the ground.

2. Press the bucket end by 5 kgf force. Take this position as zero and press it by 30 kgf in opposite direction.
3. Measure the distance of move of the bucket end.

4. Repeat each operation more than 5 times without swiveling.
5. Performance of the rotary block should be of hydraulic oil temperature of 50+ 5 deg. on a slop of 15 deg.
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e. Traveling system

Unit K008-3 u10-3 Remarks
Whole type TRBV31C1101-A TRBV31C1101-A
Maker Eaton Fluid Power Eaton Fluid Power
Ltd. Ltd.
Gradability Deg. (Angle) 30 30
Max. tractive force kN(kgf) 5.0(505) 8.5(870) 1F
Traveling block performance mm/10min 3002 3002 Traveling posture,
in./10min 11.82 20 deg., for 10 min.,
engine stopped, no-
load
Traveling speed km/h 2.0/4.0 2.0/4.0 1F/2F G
- - 1F/2F Iron
1-speed sec/10min 19+ 19+ G
2-speed sec/10min 10+ 10+ G
Crawler rotating speed sec./turn 50+£/26 55+/27% 1F/2F
Straight  traveling  perfor- mm/10min 10002 1000 2 Traveling posture,
mance in./10min 3942 10 m interval,
engine at max.
speed
Standard value | Atlock L/min _ _ 1F/2F
of drain volume gal/min
At rotation L/min ) ) 1F/2F
gal/min

1. Measuring procedure

Temperature of hydraulic oil: 50+ 5 °C

(1) Measuring procedure of traveling block performance
1) Carry out traveling operation on 20 deg. slop more than thrice.
2) Put marks to the under carriage and the crawler, and measure the displacement generated for 10 min.
3) Measure the displacement more than twice, and indicate the largest value.

(2) Crawler rotating speed

Bring the front attachment into traveling posture.

1) Lift up the machine, put a mark to the crawler, perform traveling about a half turn and conduct measurement

more than twice.

Note:

The K008-3's 2-speed type is available only on the KTC, KCL and KTA versions.
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f. Cylinder system
(1)Cylinder speed

(A) Standard values for new vehicle
(B) Limit value of uses

Unit K008-3 U10-3 Remarks
Extension (A/B) Sec. 1.9~2.5/3.0 2.2~2.8/3.4 Ground to top
Boom cylinder Retraction (A/B) Sec. 2.4~3.0/3.6 2.5~3.1/13.7 Top to ground
cushion(Boom) 50° Sec 0.4~0.7/0.9 04~07/0.9 | EMP bucket,
’ o B raking-in
A lind Extension (A/B) Sec. 2.7~3.3/4.0 3.7~4.3~5.2 Raking-in
rm cylinder
y Retraction (A/B) Sec. 1.9~2.5/3.0 3.7~4.3/5.2 Arm extension
Bucket evlind Extension (A/B) Sec. 2.6~3.2/3.8 2.6~3.2/3.8 Raking-in
ucket cylinder
y Retraction (A/B) Sec. 1.7~2.3/2.8 1.7~2.3/2.8 Dumping
) . Extension (A/B) Sec. 3.7~4.3/5.2 3.9~4.5/5.4 Left
Swing (offset) cylinder - -
Retraction (A/B) Sec. 3.4~4.0/4.8 3.8~4.4/5.3 Right
Dozer cylinder Extension (A/B) Sec. 0.9~1.5/1.8 1.2~1.8/2.2 Dozer down
etraction ec. .3~1.9/2. 7~2.3/2. ozer up
(Total stroke) R ion (A/B S 1.3~1.9/2.3 1.7~2.3/2.8 D
(2)Degree of free-fall
Unit K008-3 uU10-3 Remarks
(Bucket load weight) kg Full bucket
> >
Boom cylinder (AY/(B) Tnm 0%?;228 s 202/100 2
> >
Arm cylinder (AY/(B) Tnm 0_1; ;ﬁgi; N 112/552
2/502
Bucket cylinder (AY/(B) Tnm 0 ;8 ;5?09; . 102/50 2
90 deg. SRE > .
Swing block swiveling Tnm 073=>//315 s 72/352 3215399' swiveling 100
100 times ’ TEE
= =
Dozer cylinder (A)(B) Tnm 0.2709‘2//13984;2 202/1002 Machine body lifting
(Bucket without load)
Boom cylinder (AY/(B) Tnm
Arm cylinder (AY/(B) Tnm
Bucket cylinder (AY/(B