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U20-3, U25-3 WSM General

A.Body and engine identification marks

(2)Engine serial number

If trouble should occur during use, or if servicing is
necessary, contact the dealer who handles the
machine. At that time please inform the machine
model and engine type and serial numbers.

(1)Machine serial number

[ KUBOTA Corporation c €
2-47, Shikitsuhigashi {-Chome,
Maniwa-ku, Osaka, 556-8601 JAPAN :
MODEL SERTAL NO. |
MASS kg KA. DRAN BAR PULL i
POYER KW WA VERT Lo [ kN
PRODUCT 1BAABAAAPZ2O0A
[DENTIFICATION _l
NUMBER
RO YER T ] MAEIN PN,
1§AABAAAPZBBA

I-2
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B.Safety precautions for servicing, disassembly and
reassembly
A\ Safety precautions for servicing

Most accidents during servicing arise from carelessness. Please remember that Safety involves both the
welfare of the employees and improved work efficiency.

A\ Safety precautions for Disassembly and reassembly

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

a. Safety measures before starting 3. Wear a helmet when working with a crane
or at elevated locations.
work
(1) Work clothes (2) Team work
1. Wear specified work cap and clothed. 1. When working with two or more people,
(Under no circumstances may workers divide the work and maintain close
wear undershirts only.) communication. _ _
Cuffs must be kept buttoned, and any tears 2. Crane work must be carried out using
must be mended.) predetermined signals.
2. Wear safety shoes. _
3. Do not wear cotton gloves when working (3) Disassembly and assembly
on the internal section of engine, reduction 1. Do not wear gloves when using hammers.
gears or hydrauric units for repair or others, 2. Use rods of the specified soft material for
or when using a hammer. Wear leather removing pins. Do not use a hammer as a
gloves, however, when hoisting wires. pad.
. . 3. Do not place fingers in holes when
(2) Inspecting equipment and tools centering.
1. Prepare equipment (cranes, fork lifts, tool, 4. Heavy parts must be adequately supported
etc.) required for servicing and inspect for before removing bolts.

any problems before starting work.
2. Hammer heads (metal parts) must be firmly ~ (4) Cranes

secured to their handles. L 1. In principle, use a crane for objects heavier
3. Check hosting tools (wire ropes, hoisting than 44lb (20kg).
chains, etc.) before use. 2. Crane operation and hoisting must be
) performed only by qualified personal.
(3) Keep workshop in order 3. Pay careful attention to the center of
1. Secure appropriate space needed for gravity when hoisting, and do not stand
disassembly to the job. under the lifted objects.
2. Secure a clean, safe place for arranging
disassembled parts. (5) Others
3. Store volatile substances (gasoline, light 1. To work under a jacked-up carrier, be sure
oil, thinner, oily articles, etc.) in appropriate to place wood pieces under it.
containers at selected locations to prevent 2. When charging batteries, make sure there
fire hazards. are no open flames in the immediate
. vicinity.
b. Safety measures during work 3. All electric tools must be grounded.
(1 ) Protectors 4, E:{t%rr?welding the machine, remove the
1. Wear goggles when using chisels for + When removing the battery, be sure to
chipping. _ _ disconnect negative (-) cord first.
2. Use appropriate protectors during welding. « When mounting the battery, be sure to

connect the positive (+) cord first.

I-3
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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 necessary.)

(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 coating.

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
hammer.

-4
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C.IMPORTANT SAFETY PROCESS AND CRITICAL
FUNCTIONAL PROCESS

The following instructions are related to essential adhesives, important safety process [s] and critical
functional 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 panel, seat stand, etc.) (wiring routes, clamps and couplers)

c. Important Critical Functional Process |A|.

1. Setting up the travel wheel motor (tightening torque)

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

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

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
Positions.

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

Checking the oil level (For further details, 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.

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

I-5
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E.SERVICING FUNDAMENTALS

a. Iltems 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
locations.

Locking adhesive

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 avacuum pump, plugs, oil pans, waste

cloth and the like to prevent oil from

a running out or splashing.

= Wipe out leaking oil completely first and
then add oil as required.
* Protect the openings with plugs, covers or
ﬁ the like to keep off foreign matters. Most of
E 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
excessive force on them.

1-6
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(4) Precautions in tightening hoses and pipes.

* 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
1. First tighten the nut to its specified
torque.
2. Then loosen the nut by about 45° to fit
the seat of the joint to the connection.

(5) 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.

(6) Security support the machine with a jack and a
supporting jig when it is jacked up for
servicing.

(7) Be sure to use a crane in disassembling and
reassembling heavy parts and components
(frame, front attachment, crawler, etc.).

-7
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b. O-ring, Qil seal, Circlip and Roll
Pin

(1)

(2)

3)

General precautions

O-r

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.

ing

Clean up the O-ring groove and deburr its
edge as required.

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.

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
the housing.

Finally turn the floating seal 2 or 3 times by
hand in order to form an oil film over the
sliding surface as well as to get the sealing
surface well it.
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(4) Oil seal
* Do not confuse the orientation of the oil
seal lips. Direct the main lip toward the oil
chamber; in other word, toward what is to

be sealed.
a. Packing f. Dustpans lip
b. Metal ring g. Atmosphere (outside)
c. Spring h. Grease
d.  Main lip
e. Oil chamber (inside)

« Ifin 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 arule, use a press to press-fit the oil
seal. If not available, apply 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
outward (in the locking direction).
» Fit the circlip securely in the groove. For
the hole circlip in particular, install and turn
it slightly to make sure it fits well.

(6) Tapplng 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
position.
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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 disconnecting 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
pressure 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.

*Excessively 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 torque.

» Tighten the bolts and nuts diagonally for even tightness.

Top and bottom alternately Diagonally Diagonally staring from center

1.4 |

@ @@@é@@@
2.3 '
. Nut
Joint body
Sleeve
A\ ]

R (Tapered thread) Steel pipe  Union nut Tapered thread

G (Straight thread)

1-10
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(4) Hose screw Metric Size Hose
Tightening torque Thread size Torque
Thread size N'm . o N-m
iping screw
(piping screw) kgf-m Wrench size (piping ) kgfm
Union nut section Taper thread section
M12 X 15 20~30
pe 7.8~11.8N'm 14.71 ~ 19.61 N'm 17 mm 2.0~31
0.8 ~ 1.2 kgf'm 1.5 ~ 20 kgf'm
M14 X 1.5 20 ~ 30
" 245~294 36.3 ~ 44.1 19 mm 2.0~31
25~30 37~45
M16 X 1.5 30~ 50
3/8" 49.0 ~53.9 49.0 ~ 68.6 9 3.1~51
50~55 50~7.0
M18 X 1.5 3(1) ~ 501
P 58.8 ~ 63.7 83.4 ~ 88.3 — 3.1~5.
6.0~6.5 8.5~9.0
M22 X 1.5 40~ 60
34 117.7~127.5 127.5 ~ 147.1 36 mm 41~6.1
12.0~13.0 13.0~15.0
" 137.3 ~ 147.1 147.1 ~ 166.7 41 mm
14.0 ~15.0 15.0 ~17.0
(5) Joint bodies
Tightening torque
Thread size N'm Spanner size Remarks
(piping screw) kgf'm (reference) Steel pipe (OD)
R (tapered thread) G (straight thread)
18" 19.6 ~29.4 N'm o 17 mm 8 mm
2.0 ~ 3.0 kgf'm
W/O-ring
» 36.3~441 Joint Torque
1/4 3.7~45 58.8 ~ 78.5 19 mm 12mm
6~8
When in steel
W/O-ring pipe is in use.
» 39.2~49.0 Joint Torque
3/8 40~50 78.5 ~ 98.1 23 mm 15 mm
8~10
W/O-ring
. 49.0 ~68.6 Joint Torque
12 5.0~7.0 117.7 ~137.3 26 mm 16 mm
12~14
I-11
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(6) Tightening torque table for hose clamp (Screw type)

Tightening torque
No. Dia. (mm) Code No. N-m
kgf-m
1 12~ 16 09318-89016
2 @19 ~ 25 09318-89024 25~34
3 @31 ~40 09318-89039 25~35
4 36 ~ 46 09318-89045
5 315~ 25 RC101-64580 49~59
6 726 ~ 38 68311-72820 50 ~ 60
34~44
7 313 ~20 RB101-63630 35 ~ 45
8 B340 ~ 55 RC411-63180
9 a77 ~95 69284-63170 49~59
10 @50 ~ 60 RC401-63190 50 ~ 60
11 32 ~ 44 RD411-63820
(7) Nuts for piping
Steel pipe size Tightening torque .
(0.D. x 1.D. x N-m S(F;S%T.Zgzlez)e Remarks
Thickness) kgf-m
29.4 ~39.2
8x6x1mm 30~40 17 mm
39.2~441
10 x7 x1.5mm 40~45 19 mm
53.9~63.7
12 x9x1.5mm 55~65 21 mm
When sleeve nutis in
use.
88.3 ~98.1
16 x 12 x 2 mm 90~100 29 mm
127.5~137.3
18 x 14 x 2 mm 13.0 ~ 14.0 32 mm
235.4 ~ 254.97
27.2x21.6 x 2.8 mm 24.0 ~ 16.0 41 mm
1-12
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(8) Tightening torque of bolts and nuts
Refer to the tightness torque table below.
Bolts, Nuts 4T '°: - @ oT 0
“ . £
Nominal Dia. v v
SS41 S40C, S45C SCr4
M6 7.8~93Nm 9.8 ~11.3N'm 12.3 ~14.2 N'm
0.80 ~ 0.95 kgf‘m 1.00 ~ 1.15 kgf'm 1.25 ~ 1.45 kgf-m
M8 17.7 ~ 20.6 N'm 23.5~27.5N'm 29.4~343Nm
1.80 ~ 2.10 kgf-m 2.40 ~ 2.80 kgf-m 3.00 ~ 3.50 kgf-m
M10 39.2 ~45.1 N'm 48.0 ~55.9 N'm 60.8 ~ 70.6 N-m
4.00 ~ 4.60 kgf-m 4.90 ~ 5.70 kgf-m 6.20 ~ 7.20 kgf-m
M12 62.8 ~ 72.6 N'm 77.5~90.2 N'‘m 103.0 ~ 117.7 N'm
6.40 ~ 7.40 kgf-m 7.90 ~ 9.20 kgf-m 10.50 ~ 12.00 kgf-m
M4 107.9 ~ 125.5 N'm 123.6 ~ 147.1 N'm 166.7 ~ 196.1 N-m
11.00 ~ 12.80 kgf-m 12.60 ~ 15.0 kgf-m 17.00 ~ 20.00 kgf-m
M6 166.7 ~ 191.2 N'm 196.1 ~ 225.6 N'-m 259.9 ~ 304.0 N'‘m
17.00 ~ 19.50 kgf-m 20.00 ~ 23.00 kgf-m 26.50 ~ 31.00 kgf-m
M18 245.2 ~ 284.4 N'm 274.6 ~318.7 N'm 343.2~ 402.1 N'm
25.00 ~ 29.0 kgf-m 28.00 ~ 32.50 kgf-m 35.00 ~ 41.00 kgf-m
M20 333.4~ 392.2 N'm 367.7 ~431.5N'‘m 519.8 ~ 568.8 N-m
34.00 ~ 40.00 kgf-m 37.50 ~ 44.0 kgf-m 53.00 ~ 58.00 kgf-m

(9) Types and materials of bolts and nuts

[ex. bolts]
Types Material Tensile strength Hardness Bolt head marking
47 SS41 3\(’)%2)3591/2/:; 6;5898 o No mark or marked 4
TR e | mtw | () e
9T sCr4 2;2;8592],/?”?5 2: fC3 4 e Marked 9
I-13
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(10)Washer-equipped elbow
Tightening torque

Size N-m kgf-m
G1/4 25~30 25~3.0
G3/8 49 ~ 54 50~5.5
G1/2 59 ~ 64 6.0~6.5
G1/8 15~16.5 15~1.7
Tightening procedure
1. Connecting with the valve
=) - » Screw in the elbow by hand until the
- washer comes into contact.
- Note: Clean up the mating seal beforehand.
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.

iﬁ * Lock nut tightening torque

L
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d. Machine Quality Specifications
Machine specification:Service port, Wrist rest, STD-arm, KBT-cab, KBT-bucket
No ‘ Specifications ltems ‘ ‘ ‘ Unit U20-3 U25-3 Remarks
Q1 Main Spec. JIS A8404
1 Total length mm 3848 + 77 4107 + 82
(Transport)
2 Total width mm 1400 + 14 1500 + 15
1 Machine size
3 Total height (Canopy) mm 2375+ 24 2420 + 24
4 Total height (Cabin) mm 2355+ 24 2400 + 24
1 Machine weight kg 2030 + 102 2460 + 123 Fuel tank
(Canopy)
2 Weight
Machine weight
2 (Cabin) kg 2120 + 106 2540 + 127
1 L rpm 89+09 9.5+09
Swivel speed
2 R rpm 8909 9.5+0.9
3 Rubber F1 km/h 22+02 25+0.2
3 4 Performance Rubber F2 km/h 42+04 45+04
Travel speed
5 Iron F1 km/h 21+02 24+0.2
6 Iron F2 km/h 40+04 44+04
7 Gradeability deg 30< 30<
4 | Rearend min. turning mm 720 + 14 765+ 15
radius
2 | Swivel frame rear mm 490 £ 10 524 £ 10
ground clearance
3 | Tambler center mm 1474 + 44 1561 £ 47
distance
4
4 Crawler total length mm 1851 + 56 1996 + 60
5 Crawler total width mm 1400 + 30 1500 + 30
6 Min. ground clearance mm 265+ 8 300+9
1 Heaped m3 0.066 + 0.003 0.08 + 0.003
Bucke.t heaped SAE, JIS
capacity
2 Struck m3 0.045 + 0.002 0.053 + 0.002
3 Bucket width mm 450 + 10 500 £ 10 Without side cutter
5 Front attachment
4 Canopy L deg 73+2 73+2
5 Canopy R deg 55+ 2 55+ 2
Swing angle
6 Cabin L deg 73+2
7 Cabin R deg 55+ 2
1-15
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No Specifications ltems Unit U20-3 U25-3 Remarks
8 Max. digging radius mm 4136 + 62 4501 + 68
9 Ground level Max. mm 4023 £ 60 4386 + 66
digging radius
10 Gr_ound Ieyel Min. mm 1455 + 44 1499 + 30 Bugket bottom
finish radius horizontal
1 Max. digging depth mm 2298 + 46 2526 + 51
12 Max. vertical digging mm 1879 + 56 2282 + 68
depth
13 Conopy mm 3965 + 79 4353 + 87
Max. digging height
14 Cabin mm 3655+ 73 4125 + 82
5 15 Front attachment Conopy mm 2610 £ 52 2994 + 60
Max. dump height
16 Cabin mm 2320 + 46 2775 £ 55
17 Conopy mm 1100 + 33 1192 + 36
Max. dump height
(Arm vertical)
18 Cabin mm 910 + 27 1060 + 32
19 Conopy mm 1760 + 53 1798 + 54
Mini. turning radius
20 Cabin mm 1945 + 58 1945 + 58
21 Conopy mm 1330 £ 40 1430 + 43
Mini. turning radius
(Left swing)
22 Cabin mm 1520 + 46 1515 + 45
1 Width mm 1400 £ 5 1500 + 5
2 Height mm 292 +10 292 £ 10
6 Dozer
3 Max. lift above GL mm 318 + 50 354 + 50
4 Max. below GL mm 440 £ 50 315+ 50
Q2 Main Specs JIS A8404
1 Bucket tooth slaggish mm 73.0> 73.0> F =30 kgf
1 2 Tilt amount of front mm 10> 10>
attachment
3 Dozer's declination mm 10> 10>
P 1 Distahce from tooth tip mm 20 +2.0 29+3.0
to cylinder protector
3 1 Approach angle deg 32+3 36+4
1| Crawler height mm 3868 43049 Include grouser at
the top of sprocket
4
2 Max. crawler height mm 425+ 9 460 £ 9 Include grouser
1-16
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No Specifications ltems Unit U20-3 U25-3 Remarks

Q3 | Engine performance

1 Max. engine rpm no load rpm 2400> 2600>
1 2 2 pump relief rpm 2100< 2300<
3 Dozer+2 pump relief rpm 2100< 1800<
2 1 Idling rpm rpm 1250 + 50 1350 + 50

Q4 | Travelling performance

1 L mm 300> 300>
Travel motor block 20 deg, 10 min
1 ; h
performance Engine stop Oil
2 R mm 300> 300>
kgf 1582< 2071<
1 F1 On the center
kN 15.5< 20.3<
2 Max, Traction force
kgf 827< 990<
2 F2
kN 8.1< 9.7<
1 F1 mm 600> 600> 10m distance
2 F2 mm 600> 600>
3 Travel straightness
3 Dozer F1 mm 600> 600> Dozer up & down
10m distance
4 Dozer R1 mm 600> 600>
1 Iron mm 40 ~ 45 40 ~ 45
Track shoe sag
4 B
distance
2 Rubber mm 10~15 10~15

Q5 | Work performance

kgf 450< 459<
1 Boom lifting capacity Front end, Arm
extend bucket
kN 4.4< 4.5< crowd, at tooth
kgt 1286< 1388< Bucket tooth root
1 2 Arm digging force Machine stance to
KN 12.6< 13.6< JIS bucket tooth
root
kgf 1786< 2092< Cutting edge down
L force at ground
3 Bucket digging force level
kN 17.5< 20.5<
1 up sec 28+0.3 24+03 Ground to max.
2 up sec 44+0.3 3.2+03 Min. to max.
Canopy
3 down sec 29+03 27+03 Max. to ground
4 down sec 45+0.3 40+0.3 Max.to min.
2 Boom speed
5 up sec 24+0.3 24+03 Ground to max.
6 up sec 41+03 3.7+03 Min. to max.
Cabin
7 down sec 25+03 26+03 Max. to ground
8 down sec 42+03 40+0.3 Max.to min.
1 crowd sec 26+0.3 25+03 Oil temp. 50 + 5°C
3 Arm speed 122 + 41 °F
2 extend sec 27403 27403 (122 41°F)
1 crowd sec 3.2+0.3 303 f °
4 Bucket speed O1|I2tze:n‘;‘)1 592 +5°C
2 dump sec 21403 21+03 (122£41°F)
1-17
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U20-3, U25-3 WSM General

No Specifications ltems Unit U20-3 U25-3 Remarks
1 up sec 0.8+0.3 1.0+£0.3 Ground to max. up
2 up sec 26+0.3 23+0.3 UM:X' down o max.
5 Dozer speed
3 down sec 1.0+£03 14+£03 Max. up to ground
4 down sec 33£03 26£0.3 Max. up to max.

down

QOil temp. 95+ 5 °C
6 1 Arm cylinder cavitation mm 5> 5> (203 £ 41 °F)
Engine: 1300rpm

1 Canopy mm 1990 + 199 2039 + 204
Max. digging height
radius
2 Cabin mm 2635 + 263 2545 + 254
3 Canopy mm 1913 + 115 2427 + 146
Max. dump height
radius
7 4 Cabin mm 2415 + 145 2440 + 146
at bucket pin
Bucket horizontal
5 Canopy mm 1405 + 42 1510 £ 45

Bucket bottom height
at arm vertical
6 Cabin mm 1215+ 36 1360 + 41

7 Bucket wrist angle degree 184 +3 184 +3

Q6 | Swivel, swing performance

kgf'm 388< 429<
1 L
) kN-m 3.8< 4.2< Arm extend,show/
1 Swivel torque Quick
kgf'm 388< 429<
2 R
kN.m 3.8< 4.2<
1 L deg 22< 20<
2 Swivel capable angle Bucket: heaped
2 R deg 22< 20<
1 L deg 5> 5>
Engine stop
3 2 | swivel block R deg 5> 5>
3 performance L deg 30> 30>
Engine idle rpm.
4 R deg 30> 30>
1 L sec 21+03 1.9+£03 ;
4 Swivel start-up speed g gg (ieﬁ sww:l
2 R sec 21+03 19403 ucket: heape
1 L sec 53+0.5 46+05
Canopy
2 R sec 51+0.5 51+0.5
5 Swing speed Bucket: empty
3 L sec 53+0.5 46+05
Cabin
4 R sec 51+0.5 51+0.5
6 1 Swing Lock Swivel R&L | mm 10> 10> ?0 deg-swivel, 100
imes.
Q7 | Hydraulic performance
1-18
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U20-3, U25-3 WSM General
No Specifications ltems Unit U20-3 U25-3 Remarks
kgf/cm? 220+5 2205
1 P1
MPa 21.6+0.5 21.6+0.5
kgf/cm? 220+5 2205
2 P2
MPa 21.6+0.5 21.6+0.5 Bench data
1 Relief pressure setting 50+5°C
kgf/om? 2105 1755 (122:£41°F)
3 P3
MPa 20.6 £0.5 172+ 05
kgf/cm? 40+05 4005
4 P4
MPa 3.9+05 3.9+05
1 50+5°C mm 20> 20>
Boom
2 95+5°C mm 20> 20>
Boom up
Cylinder oil sealing o Arm extend,
2 3 capacity Arm 50+5°C mm 11> 1> bucket‘crowd
bucket: heaped 10
min.
4 Bucket 50+5°C mm 10> 10>
5 Dozer 50+5°C mm 20> 20>
1 30 °C(86 °F) |sec 3> 3>
Arm extended
3 2 Sgggni:itig“i”g 50 °C(122 °F) | sec 04~1.3 0.4~1.3 Bucke! g;"g’t‘;
Engine. Max. rpm
3 80 °C(176 °F) |sec 0.3< 0.3<
Q8 Lever operating force & stroke
kgf 14705 1.50+0.5
1 up
N 14+5 155
Boom lever
kgf 14705 1.50+0.5
2 down
N 14 +5 155
1
kgf 14705 1.50+0.5
3 crowd
N 14 +5 155
Arm lever
kgf 14705 1.50+0.5
4 extend
N 14+5 155
1-19
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U20-3, U25-3 WSM General

No Specifications ltems Unit U20-3 U25-3 Remarks
kgf 1.34+05 150+ 0.5
5 crowd
N 135 155
Bucket lever
kgf 1.34+05 150+ 0.5
6 dump
N 13+5 15+5
kgf 1.34+05 150+ 0.5
7 L
N 135 155
Swivel lever
kgf 1.34+05 150+ 0.5
8 R
N 13+5 155
kgf 1.34+05 1.34+0.5
9 up
N 13+5 135
Dozer lever
kgf 1.34+05 1.34+0.5
10 down
N 135 13t5
kgf 1.27+05 1.27+05
1 Forward
N 120+5 120+5
L
kgf 1.27+05 1.27+05
12 Back
N 120+5 120+5
1 Travel lever
kgf 1.27+05 1.27+05
13 Forward
N 120+5 120+5
R
kgf 1.27+05 1.27+05
14 Back
N 120+5 120+5
kgf 7+1 7+1
15 up
N 69 + 10 69+ 10
Accelerator lever
kgf 71 7+1
16 down
N 69 + 10 69+ 10
kgf 5+1 5+1
17 R
N 49 £ 10 49+ 10
Swing pedal
kgf 5+1 5+1
18 L
N 49 + 10 49 £ 10
kgf 0.47+0.2 0.47 £0.2
19 up
N 5+2 5+2
Safety lock lever R Up & down
kgf 047+0.2 047 +0.2
20 down
N 512 5+2
1-20
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General
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No Specifications ltems Unit U20-3 U25-3 Remarks
kgf 1.2+1 1.2+1
21 up
N 12+10 12+10
Safety lock lever L Up & down
kgf 35+1.0 35+1.0
1 22 down
N 34 +10 34+10
kgf 1.5+05 1.5+05
23 Travel Hi-Lo change
N 15+5 155
1 up mm 72+10 72+10
Boom lever stroke
2 down mm 72+10 72+10
3 crowd mm 72+10 72+10
Arm lever stroke
4 extend mm 72+10 72+10
5 crowd mm 72+10 72+10
Bucket lever stroke
6 extend mm 72+10 72+10
7 L mm 72+10 72+10
2 Swivel lever stroke
8 R mm 72 +10 72+10
9 up mm 60 + 10 60+ 10
Dozer lever stroke
10 down mm 60 + 10 60+ 10
1 Forward mm 70+ 10 70+10
L
12 Back mm 70 £10 70+ 10
Travel lever stroke
13 Forward mm 70+ 10 70+10
R
14 Back mm 70+10 70+ 10
Q9 | Stability
kgf — —
1 Side, dozer up
N — —
Bucket load to 10
degrees tipping
kgf — —
2 Front, dozer
up
Standard arm, N — — Arm extend,
1 Dynamic operation bucket crowd ol
lond it temp.50 £ 5 °C
kgf >178 >209 (122 £ 41 °F)
Side,
3
dozer up
N >1748 >2057
Bucket load to tip
fully
kgf >226 >275
4 Front, dozer
up
N >2215 >2701
1-21
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No Specifications ltems Unit U20-3 U25-3 Remarks
kgf >223 >293
5 Side
N >2189 >2877
1 Standard arm, static Bucket load to tip
limited load fully
kgf >288 >372
6 Front
N >2833 >3654
Q10 Comfortability
1 Canopy db(A) 80> 81>
At operator's ear LPA
2 Cab db(A) 80> 81> Cab door close
1 3 | Noise level 7m db(A) 65.4> 65>
Noise source;LWA !
4 |P°W€r°f”°'se db(A) 92.94> 92.94>
evel
1-22
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F. Maintenance intervals

a. Maintenance intervals chart

General

Maintenance Elapsed Operating Hour

50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 |1000 | Interval

Check engine oil level daily
Check hydraulic oil level daily
Chcek fuel level daily
Check coolant level daily
Grease front attachments daily
Check V-belt daily
(%]
_g Check water in fuel filter daily
& |Tracks and chassis: weekl
5 |clean, visual inspection and ocjlojojojJo}jojo|jo|lojJojo|ojo|j]o|Oo|Oo|]O0O|0O|O0O]|O (50 hré’)
® |check tension
[0
8‘ Grease swivel gear @) @) @) @) @) @) o | O @) O ) @) ©) ©) @) ©) ©) ©) ©) O | 50 hrs
Check, clean airfiter 1) | O | O | O | O] OO |O|O|O|]O|O|O|O|O|O|O|O|O|O]| O |50hrs
Check nuts and bolts o o o o o o o o O O [100 hrs
Grease swivel gear bearing @) O (©) O O 200 hrs
Check battery electrolyte o o 1500 hrs
level
Drain water in fuel tank O O |500 hrs
*  The services identified with ® must be carried out at the specified service hours after initial operation.
1.) Under dusty conditions the air filter must be cleaned more frequently or renewed.
2.)  When using a hydraulic hammer over 20% every 800h. When using a hydraulic hammer over 60%every 300h.
When using a hydraulic hammer over 40%every 400h. When using a hydraulic hammer over 80%every 200h.
3.)  When using a hydraulic hammer over 50%every 200h. When using a hydraulic hammer over 50%every 100h.
4.)  Earlier if necessary.
5.)  Atleast annually.
Service Elapsed Operating Hours *
50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 (1000 | Interval
(?hange engine oil and oil ° o o o o | 250h
filter
Inspect coolant hoses and o o o o | 250h
clamps
Check/adjust V-belt tension @) O O O | 250h
5 |Grease pilot valve linkage O O O O | 250h
©
3 |Change fuel filter 4.) (o] O | 500h
<
= |Change hydraulic return line
8 filter element 3.) ¢ © © | 500h
=]
f Change drive unit oil 5.) [ ] (o] O | 500h
o
@ |Change hydraulic oil and
g suction filter. 2) O |1000h
2 : - -
2 'I:}’_enewmg the Pilot Circuit o |1000h
32 ilter
% Change air filter elements1.) O | 1000 h
> ;
-; C_hange idler and track roller 2000 h
£ |oil
2
I
3 Check altemator and starter Please contact your KUBOTA dealer. 2000 h
motor
Inspect glectrlc cables and Please contact your KUBOTA dealer. annually
connections
Change coolant every 2
years
Change hydraulic hoses Please contact your KUBOTA dealer. e;’:;{f
1-23
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General

b. Hydraulic Oil Check for machines with Hydraulic Breakers

Return
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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.

2. Use only the recommended oils mentioned
in the operator’s manual when changing or
fill oil.

3. When filling up oil, never mix oils of
different makes.

(2) Changing the return filter and oil

1. The filter must be changed more often
because of contamination resulting from
the frequent assembly and disassembly of
the hoses.

2. Use the correct replacement filter.

3. Oil change according to operating hours.

Hydraulic oil

Return Filter

Suction Filter

Normal excavator
work

every 1000 Hrs.

500 Hrs.

20%

every 800 Hrs.

300 Hrs.

40% every 400 Hrs.
Breaker 1000 Hrs.
work 60% every 300 Hrs.

portion

More 100 Hrs.
than every 200 Hrs.
80%
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c. Periodic replacement of important parts

To ensure safety in traveling and operating the machine, the user is strongly requested to carry out
periodic inspection and servicing. For added safety, the following important parts, related to safety and fire
hazards in particular, must be replaced at their specified intervals.

With the passage of time, these parts easily get degraded in material or worn out. They are difficult to
check for anything unusual even at periodic inspection and servicing. Even if nothing unusual is found, it
is essential to replace them with new ones after their specified service life, in order to maintain complete
function.

If by any chance any of these parts gets in trouble even before its service life, it must be repaired or
replaced as usual.

In replacing the hoses, check also the hose clamps for deformation, cracks and other troubles. Replace
the hose clamps too with new ones, as required.

Check all the hydraulic hoses, including those to be replaced at regular intervals, for the following points.
Tighten up or replace them, as required.

When replacing the hydraulic hoses, change their O-rings and sealing for new ones at the same time.

* Check the fuel and hydraulic hoses too at the following periodic inspections.

Inspection intervals Inspection item
Daily inspection Fuel and hydraulic hose connections as well as crimped parts for oil leak

Fuel and hydraulic hose connections as well as crimped parts for oil leak

Monthly inspection Fuel and hydraulic hoses for damages (cracks, wear-out and peel-off)

Fuel and hydraulic hose connections as well as crimped parts for oil leak
Fuel and hydraulic hoses for interference, deformation, degrading, twist and other
damages (cracks, wear-out, peel-off)

Specified self-imposed (yearly)
inspection

« List of important parts

No. Periodic-replaced parts Q'ty ReiEItaecr:s;T:nt
1 Fuel hose (Fuel tank ~ Fuel filter) 1
2 Fuel hose (Fuel filter ~ Fuel pump) 1
3 Fuel hose (Fuel pump ~ Fuel nozzle) 1
4 Fuel hose (Fuel nozzle ~ Fuel tank) 1
5 Hydraulic hose (Main pump suction) 1
6 Hydraulic hose (Main pump delivery) 4 2 years or 4000
7 Hydraulic hose (Boom cylinder) *2 Sv%?éﬁgcgrhours,
8 Hydraulic hose (Arm cylinder) *2+2 comes earlier
9 Hydraulic hose (Bucket cylinder) *4
10 Hydraulic hose (Swing cylinder) 2
11 Hydraulic hose (Dozer cylinder) 4
12 Hydraulic hose (Service port) *2+2
13 Hydraulic hose (Swivel motor) 2

Note: The *-marked hydraulic hoses are Kubota’s genuine ultra wear-resistant hoses. Be sure to use
these parts.

1-25
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U20-3, U25-3 WSM Machine body (Mechanism section)

II. Machine body (Mechanism section)

AL SPECITICALIONS ...ttt e et e e e ete e et e eeaeeeeeeereeenreereea 11-M-2
A. SPECITICALIONS ...ttt ete et et eaeeeneeaeen I1-M-2
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B. Components interchangeability ..............ocoooioiiiie e 11-M-4
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U20-3, U25-3 WSM

A.Specifications
a. Specifications

Machine body (Mechanism section)

KUBOTA EXCAVATOR

Model name U20-3 U25-3
Type canopy cabin canopy cabin
Machine weight kg 2030 2120 2460 2540
Standard Volume (CECE) m?3 0.056 0.064
bucket width (with side cutter) ~ mm 450 500

I\nger cooled 4 cycle Diesel) 3 cylinder 3 cylinder

Model name KUBOTA KUBOTA
Engine D1105-EBH-10 D1105-EBH-11

Total displacement cm? 1123 1123

Output (ISO 9249) kW 14.0 15.5

Rated speed rpm 2200 2400

Swing speed rem 9.6 9.8

Travel speed km/h 2.2/4.2 2.5/4.5
Performance  |Ground pressure 25.1 26.6 229 24.0

kPa (kgf/lcm?2) (0.26) (0.27) (0.23) (0.24)

Climbing angle %(deg) 36 (20) 36 (20)
Dozer (width & height) mm 1400 X 292 1500 X 292
Boom swing left rad (deg) 1.31 (75) 1.31(75)
angle Right rad (deg) 0.96 (55) 0.96 (55)
Pressure Max. displacement L/min 35.8 48.0
connection for
attachments Max. pressure MPa (kgflcm?) 21.6 (220)
Fuel tank capacity L 28 | 28
NOTE:

* Above dimensions are based on the machine with JPN bucket.
JPN = made in Japan

* Above dimensions are based on the machine with rubber tracks.

+ Specifications subject to change without notice.
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b. Main dimensions

(N)

()

(R)
(S) 1BAABAAAPA12A
mm
A B IEC)|D[E[F |G [H] O |K]WL]|M]N][O]P]Q]R)](EGS| MU
U203 1400 | 710 1400 | 3970 | 2610 1780 | 2380 | 320 | 440
canopy| 299 | 620 |uaenn| (760)| 1300 | anmienn3650)|(2320)| 2320 1900 (1940)((2360)| (3307 | [2807| 2920 | 930 |3850|4030|4140 800
U253 4400 | 3020 1790 | 2420
Copy| 590 | 620 |1500| 760 | 1300|1500 31601 5760)(2550 2300 | 1440 5400)| 360 | 320 [3110| 990 |4100|4400|4510| 800
(Cabin type models) [Track width changes models

1I-M-3
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Machine body (Mechanism section)

B.Components interchangeability

a. Bucket

Bucket can be mounted between current and new 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.

1I-M-4
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U20 | U20-3 | U25-3
Bucket . > . “ .
a(Bush) inner dia. 30 13112 30 1212 .
b(Arm) boss inner dia. 387005 38100 4570%
c(Bucket) boss inner dia. 30390 307000 -
d(Link) 38:00% 457005
e 13204 139.8 «—
f 110;1.0 11031_0 -
g 166 154 «
h 190 178 «—
i 217 194 «—
i(pin dia.) 3055 3055 =
e o |
| Bucket link
| ! | 1
| N =
| = L — " - — —
- 2
e T W p——— = e e——
i_ | i i
It II
{ I‘l:t
gl g i
i | P .
i
M
-t L | [ o b | —
Y -
¥ =
.;— F |_-"'-"_|. _I I_.
! Pt - -dl'l. |
|
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C.Machine structure

a. Control linkage
[1] Traveling lever

2 w4 M)

No. PART NAME
Traveling lever, left

Traveling lever, right

Travel left section

Travel right section

Lock position

Release position

Dl IOWIN|[-

Traveling Lever Lock

1I-M-5
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[2] Dozer lever

No. | PART NAME
1 Dozer lever
2 | Dozer cable
3 | Dozer section

(3)

©/ ®©

© ©p=

8 ol I
Eﬂ =
SN

wgeL

[3] Accelerator lever

No. PART NAME
Accelarator lever
Accelarator cable

=N

N

pTéJO ©
o]

=y
b

@)

11-M-6
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U20-3, U25-3 WSM Machine body (Mechanism section)

[4] Swing pedal

No. PART NAME 4
1 | Swing Pedal =
2 | Swing Section )

P ; i 5, |3
o O
o H (¢) O
O,
ol I ) © O o
L 5
d= I
- o ¢ HIH
o o O
Jeee000000
o Soeelen00nod o
' o
T
u iy iifa i
O 2
[5] Service port pedal
WS
— :J 4 123
5 .
O O
o M () O[T ]
©
ol 4 @) (o)) o
L &
° P ~w
— OE i

No. PART NAME
1 | Service port Pedal @
2 | Service port section

1-M-7
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Machine body (Mechanism section)

[6] Retractable track lever

No.

PART NAME

Retractable track lever

Retractable track cable

Track section
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b. Engine mount

— 1L 1 & =
0 e
u I o e
/® Jfin
0 7 |
( —
«\-I-I
o5 6ok 19 Pl
iF— 5 - >
») 0
D — =_
& of

][k
|

©)
e o IR

\|i ‘ J oo

No. PART NAME
1 Bracket (1, Engine)
2 | Bracket (2, Engine)
3 | Bolt
4 | Rubber, cussionLock
5 | Bolt
6 | Washer, plain
7 | Washer, spring
8 | Nut
9 | Bolt
10 | Spring, plate

11-M-9
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U20-3, U25-3 WSM Machine body (Mechanism section)

[ LT 1 ®
(6)
—_— .
T B—
1B /
u ]
egll=== - e
(|
‘ ,g] E D
(¢} AL et
N,
No. PART NAME I I
1 Unit, radiator
2 | Bracket, radiator
3 | Hose, inlet
4 | Tank, reserve
5 | Assy, airclearner
6 | Muffler
7 | Pipe, exast
II-M-10
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c. Undercarriage
[1] Tension spring

| i No. | PART NAME
....... 1 | Assy. idler
l [ | 2 | Assy. spring
0 3 | Bolt
4 | Assy. cylinder

No. PART NAME
Assy. track roller
Bolt

Assy. upper roller
Bolt

Nut

Washer, spring

DO || W|IN|=

=]
=

-M-11
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U20-3, U25-3 WSM

Machine body (Mechanism section)

[3] Interchangeability between rubber and iron crawler

Fixed undercarriage

IRCH CRAMLER

RC41806010

200

U20-3 x : required — : not required
No. PART No. PART NAME Qty Rubber crawler Steel crawler
070 06331-35012 Plug 8 X —

080 RB411-21812 Plate 4 — X
090 01133-61220 Bolt 8 — X
095 04013-60120 Washer, plain 8 — X
100 RB411-21820 Guide, crawler 4 — X
110 01133-61020 Bolt 12 — X
200 RB411-22310 Crawler, rubber 2 X —
210 RB411-22100 Assy, crawler 2 — X

U25-3
No. PART No. PART NAME Qty Rubber crawler Steel crawler
070 06331-35012 Plug 8 X —

080 RB511-21812 Plate 4 — X
090 01133-61220 Bolt 8 — X
095 04013-60120 Washer, plain 8 — X
100 RB511-21820 Guide, crawler 4 — X
110 01133-61220 Bolt 12 — X
200 RB511-22310 Crawler, rubber 2 X —
210 RC308-22100 Assy, crawler 2 — X
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* Retractable undercarriage (U20-3 only)

190 150
IRCN CRAWLER

U20-3 x : required — : not required
No. PART No. PART NAME Q'ty Rubber crawler Steel crawler
140 06331-35012 Plug 8 X —

150 RB411-21812 Plate 4 — X
160 01133-61220 Bolt 8 — X
170 04013-60120 Washer, plain 8 — X
180 RB411-21820 Guide, crawler 4 — X
190 01133-61020 Bolt 12 — X
200 RB411-22310 Crawler, rubber 2 X —
210 RB411-22100 Assy, crawler 2 — X
11-M-13
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[4] Retractable undercarriage

(4)RB411-21254 (8)RB419-2123A

\T

(2)RB419-21214

>/<5>
(10)

(8)RB411-7463A

Bring in slight
contact without
looseness. Lock
the nut.

Now make sure

the extension

blade lock pin can A\
be smoothly pulled

in and out. 1

Bolt
01175-61260

Nut
02174-60120
00 ]
N ]

(10)

FL

(1)RB419-21224

(7)RB411-74604

(B)RB411-7462A

Z
o

Olo(N|[O|O| | WIN| -~

PART NAME
Track frame, left

Track frame, center

Track frame, right

Bolt, stopper

Hock, towing

Blade, left

Blade, center

Blade, right

Pin

Apply grease all over the hatched 7~ inner

surfaces. (Do the same for the right inner
surfaces. )

-
o

11-M-14
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[5] Rubber crawler

Model u20-3 u25-3
Part No. RB411-22311 RB511-22311
Norminal size 250x47x84 300x53x80
Steel cord strength 5690 N/ Piece 9320 N/ Piece
Steel cord number 15%x2 21x2
Core steel pitch 47 53
Core steel No. 84 80
Crawler width 250mm 300mm
U20-3
Q C? 250 S
l\ \ 2L — No. PART NAME
1 Rubber
" 2 Core steel
i /- 3  |Flexing center
- 7 "~ 4 Core steel length
b i~
=
1
U25-3
No. PART NAME
Rubber
Core steel

Fiexing center

-4
BlWIN| -

Core steel length

Track roller passage
groove 9 mm deep at
1 5 |one joint only 21
(Groove 10 mm deep
at other joints)

145

162 ) 15
25045

1I-M-15
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[6] Steel crawler

U20-3
9228w (1) ‘ ‘ ‘
(92233 (2
I (= g ]
of N\ E= \\ (| E-=-d \ \£
- [ = ’ A\ T \
wslelol3] - ] | TN
RILBRS| N N ]
© IR === /7 b= 3/
- - /7 Yo=1 f /T ] |
W o~ | "=
(1338 8
(#1423 (2

200

Va]
1l
a0
~ m
y
l[".l“
ouf O gy
No.
Link
2 Bush
3 Pin
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- U253
b
|
o |le |
.
b | |
T 3 S o=zl
CFT'/ ey | 1 | ]
AR A Al 33
3 ;‘;Iktgj,ngL_/ JCDHQE’:
Catfn A X
NN }‘::\}\1 AN /A\F:i \\?HJ o
\ G==F L e
(1) ¢17:83)

:

|

\ (1) s28:53) )
(2) 92R 20 ' L

\(1) !gz;' %ﬁ; ) {)-

(2) #1755 i i

!

I

I

1

1

e
=

fi.6)
______________/’V

&

sy

{30)

f16.5.
(22,5

No.
1 Hole
2 shaft
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II. Machine body (Service section)
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A. Maching WEIGNT ..ottt b e st ete b ssesae s 11-S-2
b. Machine SpecCifiCatioNS ..........ccooiiiiiiiiiececee et I1-S-3
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B. Front attaChment ..ot 11-S-13
A. Parts designation ...........ocoiiiiiiiiee e e 11-S-13
b. Exchange of bucket (Kubota Japan Bucket) ... I1-S-16
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d. Installing of dust seal and thrust collar ...............ccoioiieiiiic e 11-S-18
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A SWIVEI DEANNG ..ottt e b ettt ettt aeers s r e 11-S-46
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A.Specifications
a. Machine weight
STD. Arm unit uU20-3 U25-3
Rubber crawler kg 2030 2460
Canopy
Iron crawler kg
) Rubber crawler kg 2120 2540
Cabin
Iron crawler kg

I1-S-2
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b. Machine specifications

STD. Arm | Unit U20-3 U25-3 |
Engine
Type Vertical, water-cooled 4 cycle, 4 cylinders diesel
Model Kubota D1105-EBH-10 D1105-EBH-11
kW 14.0/2200 15.5/2400
Output power (1IS09249) PS 19/2200 21/2400
Displacement cc 1123
Dimensions
Overall length mm 3848 4107
Overall width mm 1400 1500
Overall crawler width mm 1400 1500
Overall height canopy/cabin mm 2375/2355 2420/2400
Min. ground clearance mm 265 300
canopy mm 2298 2526
Max. digging depth
cabin mm 2298 2526
canopy mm 3965 4353
Max. digging height
cabin mm 3655 4125
canopy mm 4136 4501
Max. digging radius
cabin mm 4136 4501
canopy mm 2610 2994
Max. dumping height
cabin mm 2320 2775
Swing angle (left/right) deg 73/55 73/55
Low speed km/h 2.2 2.5
Travel speed
High speed km/h 4.2 4.5
Swing speed rpm 8.9 9.2
Low speed kN 17.2 225
P kgf 1754 2294
Max. traction force
’ kN 9.0 10.8
High speed kgf 918 1101
Performance
Tumbler distance mm 1474 1561
Tread mm 1150 1200
Crawler width x No. of shoe  pitch mm 250 x 84 x 47 300 x 80 x 53 Rubber crawler
Bucket
Capacity CECE heaped m3 0.056 0.064
Width mm 450 500
Dozer
Width x height mm 1400 x 292 1500 x 292
Lift above GL / below GL mm 318/440 354/315
1I-S-3

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

U20-3, U25-3 WSM Machine body (Service section)

c. Lever stroke and operating force

Unit U20-3 U25-3 Remarks
Stroke mm 72172 72172 Up / Down
Boom N 14 /14 15/15
Force kgf 1.47 /1.47 15/15 Up / Down
Stroke mm 72172 72172 Crowd / Dump
Arm N 14 /14 15/15
Force kgf 1.47 /1.47 15/15 Crowd / Dump
Stroke mm 72172 72172 Crowd / Dump
Bucket N 13/13 15/15
Force kgf 134/1.34 15/15 Crowd / Dump
Stroke mm 72172 72172 Right / Left
Swivel N 13/13 15/15 :
Force kgf 1.34/1.34 15/15 Right/ Left
Stroke mm 70/70 70/70 F/R
Travel N 12/12 12/12
Force kgf 1.27/1.27 1.27/1.27 F/R
Stroke mm 60 /60 60 /60 Up / Down
Dozer N 20/ 20 20/ 20
Force kgf 2.0/2.0 2.0/2.0 Up / Down
. N 44 /39 44 /39
Acceleration Force kgf 45740 45/40 Up / Down
. N 44 /44 44 /44
Swing pedal Force kgt 45/45 45/45 Up / Down
Safety lock lever N 8/4 8/4
(Left) Force kgt 0.8/0.4 0.8/0.4 Up / Down
Traveling Hi/Low Force N 315 31.5
change pedal kgf 15 15
I-S-4
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Machine body (Service section)

d. Dimensions of parts

[1] Front pins

No. Unit U20-3 U25-3 Allowable wear
limit
1 Pin diameter x length mm 40 x 164 40 x 164
2 Pin diameter x length mm 40 x 236 40 x 236
3 Pin diameter x length mm 40 x 177 40 x 177
4 Pin diameter x length mm 30 x 118 30 x 118
5 Pin diameter x length mm 30 x 83.5 30 x 83.5
6 Pin diameter x length mm 60 x 104 60 x 104
7 Pin diameter x length mm 60 x 137 60 x 137
8 Pin diameter x length mm 40 x 177 40 x 177
9 Pin diameter x length mm 40 x 145 40 x 163
10 Pin diameter x length mm 40 x 199 40 x 199
11 Pin diameter x length mm 40 x 145 40 x 163
12 Pin diameter x length mm 40 x 104 40 x 104
13 Pin diameter x length mm 30 x 170 30 x 170
14 Pin diameter x length mm 30 x 183 30 x 183
15 Pin diameter x length mm 30 x 183 30 x 183
op| f_._ | S fr__a
a
o HI 0.D.
B
a
a: length
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Machine body (Service section)

[2] Bucket
1) Bucket dimensions
No. Unit u20-3 u25-3 Remarks
1 mm 400 450
2 mm 450 500
3 mm 76.3 x 9.5 76.3 x 9.5
4 mm 154 154
5 mm 110 110
6 mm 12 12
7 mm 22 22
8 mm 55 55
9 mm 49 49
10 mm 65 65
11 mm 30 30
12 mm 30 30
13 mm 563.5 563.5
14 mm 478 478
15 mm 78.5 78.5
16 mm 145.7 145.7
17 mm 139 139
18 mm 14.5 14.5

NOTE: KUBOTA JAPAN BUCKET
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U20-3, U25-3 WSM

Machine body (Service section)

2) Bucket installation relevant dimensions

No. Unit U20-3 u25-3 Remarks
A mm 59.8 59.8

B mm M12 x 1.25 M12 x 1.25
C mm 52 52

D mm 60 60

E mm 30 30

F mm 5 5

G mm 795 905

H mm 10 10

| mm 250 259

J mm 2255 2255

K mm 157 157

L mm 1015 1076.5
M mm 250 250

N mm 255 255

(0] mm 145 145

NOTE: KUBOTA JAPAN BUCKET
STANDARD ARM
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Machine body (Service section)

[3] Rubber crawler

Unit u20-3 U25-3 Remarks
Crawler assy code No. RB411-2231-0 RB511-2231-0
Identification mark - -
(Core steel rapping position)
A : Lug height mm 22 25
B : Link height mm 21 21
C : Crawler width mm 250 300
D : Crawler sag distance mm 10~ 15 10~ 15
E : Crawler height mm 72 80.5
Number of Core Iron mm 84 80 FCD450T
ll-'\e’l;kéifr crawler center round mm 3048 4240
Core Iron pitch mm 47 53
Rubber thickness mm 51 59.5
[4] Iron crawler
Unit U20-3 U25-3 Remarks
Crawler assy code No RB411-2210-0 RC308-2210-0
Crawler width mm 250 300
1) 4 links length (A)/(B) mm 360/ 406/
2) Height (A)/(B) mm 56/ 68/
3) Bushing O.D. (A)/(B) mm 22/ 28/
4) Bushing 1.D. (A)/(B) mm 14/ 17/
5) Master pin O.D. (A)/(B) mm 14/ 17/
6) Grouser Height (A)/(B) mm 16.5/ 16.5/
7) Crawler sag distance (1) mm 75~80 75~ 80
Number of links 43 41
(A)New machine reference value
(B)Allowable limit
Rubber crawler Iron crawler 6) e 3)
B 1 2 ‘
R “ =N,
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Machine body (Service section)

[5] Track roller, idler, and sprocket

Unit U20-3 U25-3 Remarks
A : Guide width (A)/(B) mm 63 /59 80/76
B : Outer diameter (A)(B) mm 107 /103 124 /120
C : Roller width (A)/(B) mm 150/ 175/
D : Upper roller diameter  (A)/(B) mm 76.3/ 76.3/
E : Sliding plate thickness (A)/(B) mm 22/ 11 22/ 11
(A)New machine reference value
(B)Allowable limit
C
P - E
) : .
A - B }
’ g——) |
Unit U20-3 U25-3 Remarks
1) Idler O.D. (A)/(B) mm 238 /230 272 | 264
2) Guide width (A)/(B) mm 24120 30/26
3) Idler width (A)(B) mm 88 /84 113/109
4) Sprocket wheel O.D. (A)/(B) mm 316/ 308 356/ 348
5) Sprocket wheel width (A)/(B) mm 23719 30/26
(A)New machine reference value
3) (B)Allowable limit
M
STy r"l: ‘
N -
m 5)
N
|
R
™ i
i— -, _/—T |
H
. J
(I
o
11-S-9
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Machine body (Service section)

[6] Dozer

Unit U20-3 U25-3
Assy code No
A : Pin diameter x length mm 40 x 125 40 x 125
B : Pin diameter x length mm 45 x 95 45 x 95
C : Pin diameter x length mm 45 x 95 45 x 95
D : Dozer width mm 1400 1500
E : Dozer height mm 292 292
F : Dozer length mm 934 966
G : Dozer tip plate height x thickness mm 65 x 12 65 x 12
H : Length between dozer arms mm 420 420
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[7] Parts weight

U20-3 U25-3 Remarks
Track frame 232 265
Swivel frame 200
Swing bracket 48 48
Boom 72 100
Standard arm 37 46
Long arm
Bucket 50 56 J.S.TD
Dozer 92 95
Weight (left)
Weight (right)
Weight (rear) 220 380
Rubber crawler 86 125
Iron crawler 88 168
Arch 36 36
Engine 89 89 Dry weight
Hydraulic tank 21 21 With filter
Fuel tank 4 4
Swivel bearing 24 24
Buttery 16 16
Track roller 5
Upper roller 3
Rops/Fops canopy
Rops/Fops cabin
Pump 17 17
Traveling motor 25 24
Swivel motor 23 23
Control valve 31 29 Without adaptor
Boom cylinder 201 261 Canopy / Cabin
Arm cylinder 18 21
Bucket cylinder 16 18
Swing cylinder 16 16
Dozer cylinder 15 21
Rotary joint 16 16
Sprocket 5 8
Idle assy 22 26

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

11-S-11
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[8] Water and oil quantity

Unit U20-3 U25-3 Remarks
Radiator L 31 31 Kubota LLC-N-50F
Reserve tank L 0.6 0.6 50%
Engine Crank case L 3.8 3.8 SAE10W30(CD)
Hydraulic oil Full L 37 37 I1ISO 46
Hydraulic oil Tank L 225 22.5 ISO 46
Wheel motor L 0.33 0.33 SAE90 (APl GL-4)
Track roller CcC 50 80 SAE30(CD)
Upper roller CC 60 60 SAE30(CD)
Front idler CC 35 75 SAE30(CD)
Fuel tank L 27.5 27.5

11-S-12
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B.Front attachment
a. Parts designation
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(1) Swing bracket

No. PART NAME No. PART NAME No. PART NAME
010 Assy bracket, swing 090 | Pin 180 | Bolt
020 Bush 100 Collar, Thrust 190 Pin
030 Bush 110 | Pin, Joint 200 | Plate, Key
040 Bush 120 | Pin, Sprit 210 | Bolt
050 Bush 130 | washer, Plain 220 | Pin
060 Collar 140 | Pin 230 | Nipple, Grease
070 Bush 150 Collar, Thrust 240 Shim
080 Bush 155 | Shim 250 | Stud
082 Nipple, Grease 160 | Pin 260 | Nut
084 Plug 170 | Plate, Retainer
(2) Boom
No. PART NAME No. PART NAME No. PART NAME
010 Boom 085 | Shim 170 | Shim
020 Pin 090 | Bolt 180 | Shim
030 Shim 100 | Nut, Lock 190 | Bolt
035 Shim 110 | Pin 200 | Nut, Lock
040 Bolt 120 | Nipple, Grease 210 Pin
050 Pin 130 | Shim 220 | Nipple, Grease
060 Pin 140 | Bolt 230 | Shim
070 Nipple, Grease 150 | Nut, lock 240 Bolt
080 Shim 160 | Pin 250 | Nut, Lock
(3) Boom Cylinder Cover
No. PART NAME No. PART NAME
010 Cover, Cylinder 030 | Washer, Plain
020 Bolt 040 | Cap, Cylinder cover
(4) Arm
No. PART NAME No. PART NAME No. PART NAME
010 Assy, Arm 080 Pin 130 Pin
020 Bush 090 | Nipple, Grease 135 | Nipple, Grease
030 Collar 100 | Shim 140 | Shim
040 Collar 105 | Shim 145 | Shim
050 Nipple, Grease 110 Bolt 150 Bolt
060 Seal, Dust 120 | Nut, Lock 160 | Nut, Lock
070 Blank
11-S-14
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(5) Bracket Link

No. PART NAME No. PART NAME No. PART NAME
010 Pin 090 | Seal, Dust 170 | Pin
020 Nipple, Grease 100 | Link, Bucket 180 | Nipple, Grease
030 Bolt 110 | Link, Bucket 190 | Shim
040 Washer 120 | Pin 200 | Spacer
050 Assy link, Bucket 130 | Nipple, Grease 210 | Washer, Plain
060 Bush 140 | Shim 220 | Bolt
070 Bush 150 | Bolt 230 | O-ring
080 Collar 160 | Washer 240 | Cap
(6) Blade
No. PART NAME No. PART NAME No. PART NAME
010 Blade 040 | Bolt 070 | Bolt
020 Nipple, Grease 050 Nut, Lock 080 Nut, Lock
030 Pin 060 | Pin
11-S-15
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b. Exchange of bucket (Kubota

Japan Bucket)
A\ cAUTION

* When replacing the bucket, wear a hard helmet,
goggles and other protective gears.

* When working in buddy system, fully
understand signals from each other for added
safety.

Take the following procedures to replace the
bucket.

A IMPORTANT

* Be careful to keep the drawn-out pins free of
sand and mud.

* A dust seal is attached at each end of the
bushing. In removing and fitting the pins, be
careful not to damage the dust seals.

® Removing the bucket
1.Place the bucket just on a flat, level ground.
2.Stop the engine and let out pressure from the
hydraulic system.
3.Detach the O-ring from the groove and draw
out the pins A and B.

Fitting the bucket

1.Place the O-ring on the boss of the bucket.

2.Align the arm with the hole A, put the shims at
both ends of the arm, and couple them with
the pins. Align the link with the hole B, put the
shims at both ends of the link, and couple
them with the pins.

3.Apply and tighten up the pin fixing bolts.

4 Fit the O-ring in the groove.

1

e

\
/

1)

A\

§\.
)4\\.

@

(@) Move the O-ring (2) Bucket boss
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c. Exchange of bucket teeth and

side cutters [JPN bucket version]
m  Bucket Tooth Replacement

A\ cauTiON

To avoid personal injury:
¢ Wear eye protection when changing the tooth points.

(2) Lock pin

5.

(4) Tooth adapter

Align the holes of the point and adapter and
knock in the rubber plug together with the lock
pin until the top surface of the pin is flush with
the top surface of the adapter. (It is
recommended to replace the rubber plug and
lock pin when replacing the point.)

O X

1ARAAABAPDDZA 1BAABAAAP4040
1. Position a screw driver or similar tool above the _ _
lock pin and knock out the pin and rubber plug ™ Replacing the side cutter

with a hammer.

Remove the worn point from the adapter by
hitting it with a hammer.

. Clean the adapter.

. Using a box wrench and an adjustable wrench,

remove the side cutter lock bolts.

. Fit new side cutters. Temporarily tighten the

bolts.
Make sure the side cutters are in close contact
with the bucket tip ends. Then tighten up the

1BAABAAAPA020

4. Mount a new point on the adapter.

\

cutter

1BAABAAAPA03A

(1) Rubber plug

(3) Point

11-S-17
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d. Installing of dust seal and thrust
collar
Installation 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.
No.
1 Bush
2 | Dust seal
3 | (Enlarged view of dust seal)
4 | Toward the Bushing
5 | Outside

1. Install the thrust collar (t3.5), with its
grooved face downward, on top of
the swivel frame.

2. Selectand install a 0.5 or 1.0mm
(0.02 ~ 0.04”) thick shim to have the
clearance smaller than 0.5 mm.

No.
1 | Thrust collar (t3.5)
2 | Shim

1a *i__.: oo -
S haN

[T

11-S-18
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e. Installation of pin and bush

[1] Pin bush

1) Front clearances

(1) If the clearance at each support pin in the thrust
direction is larger than 0.6 mm, add a shim.

(2) Make sure the vertical clearance between the
swivel frame and swing bracket is +0.3 mm to
+1.3 mm.

(3) For the swing cylinder bottom, check the
clearance and add a shim as required.

(4) Apply grease to both sides of the thrust collars
(8) and (9).

(Molybdenum anti-seizing agent also
applicable.)

1.Apply grease to both sides.(See Figure A.)
(Molybdenum anti-seizing agent also applicable.)

Thrust collar
setup method

Apply grease.

(1) RB419-6679A
1020-3) —
RB519-66798
Arm assembly 025-3) 940
Bucket cylinder
RC411-6694/ Shim(0.5, 6541) | Use
RC411-6695A Shim(1.0. 65-41) | selectively.

ruZ;

RB419-66644 640

Pin

2
Boom assembly
Arm assembly

| RCA411-6694 A Shim(0.5, 65-41)

]Use
RC411-6695/ Shim(1.0, 65-41)

selectively.

@)

* (3)

)

The *-marked parts are diffe
U20-3EU and U25-3EU.

(11

rent between

(10)

(6)

Swivel frame
Swing cylinder

RB101-67448

~h
Al

68051-6633A Pin(1.0, 60-31)

68051-6634 A Pin(1.6, 60-31) | S€!

68721-6697 A Pin(0.5, 60-31) ]

Use

lectively.

(7
Boom assembly
Swing bracket

RB419-66548 ’

RC411-6694 A Shim(0.5, 65-41) | Use
RC411-6695A Shim(1.0, 65-41) | selectively.

(8)
Swing bracket
Swivel frame(Opper)

RBA419-66454

g

660

RB410-66794
2031

Arm as§embly RB510-66794

Arm cylinder (V25-3)

Use

|RB411-6687A Thrust collar (0.5, 65-41) | Use

68351-6645 A Thrust collar (1.0, 65-41) | selectively. |

RC411-6694 A Pin(0.5, 65-41)
RC411-6695 A Pin(1.0, 65-41) ! selectively.

(4)
Boom assembly
Arm cylinder

RB419-66554

RC411-6694 A Pin(0.5, 65-41) | Use
RC411-6695A Pin(1.0, 65-41) | selectively.

5)
Swing bracket
Swing cylinder

RB419-67464

J

68721-6697 A Shim(0.5, 60-31)
68721-6633A Shim(1.0, 60-31)
68721-6634 A Shim(1.6, 60-31)

Use
selectively.

630
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©)
Swing bracket
Swivel frame(Lower)

RB419-66464

= g

RC411-6874 A Thrust collar (0.5, 65-41) | Use
68351-6645 A Thrust collar (1.0, 65-41) | selectively.

(10)
Swing bracket
Boom cylinder

| RC411-6694 A Shim(0.5, 65-41)

Use

RC411-6695A Shim(1.0, 65-41) | selectively.

(11) RBA419-66954

Boom assembly 040
Boom cylinder

RC411-6694A Shim(0.5, 65-41) |Use

RC411-6695A Shim(1.0, 65-41) | selectively.
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[2] Pin, bush-(2)
(14 (13)

(16 (15)

The *-marked parts are different
between U20-3EU and U25-3EU.

AN

/

(18) A-A

1] These 2 spots only
N If the clearance is larger than 0.6 mm:

RC411-6694 A Shim (0.5, 65-41) | Use
— RC411-6695 A Shim (1.0, 65-41)

selectively.

RB419-66734
Tink (3,Bucken)
RBA411-6673a8if0

Bucket link (1)-(2)-(3)
Bucket link single-support
Bucket CYL side

(13)

0117 -61090

Bolt

02118-60100x2  68611-66534x2

Not Bush A
Align with the outer face.

RB419-66734

Tink (3,Bucket)

RB411-66730d0

(14)

Bucket link (2)-(3)

- Arm assembly
Bucket link double-support
(Arm side)

01173-61090

Bolt
02118-60100x2 RBA411-76154X2
Not  Bush(303835!ron)

RB4)1-66664
Collar(38)

A RB419-76318%2

(1 5) Bush (30454 5lron)
RB411-76528%2
Bucket Dust seal(304542) — |
- Bucket link 06611-15010. .
Bucket link single-support Grease nipple
(Bucket side) (Atype) R

i\ #Ba10-6689
Pin

(15) Bucker link (1)

O-ring
(68721-66854)

| Bucket |

If the clearance is larger than 0.6 mm:

U20-3 EV U25-3 EV

RB419-66724
Link (2,Bucket)
RB411-66720840

06611-15010
Grease nipple
(Atype)

RB419-68774
Pin
RB411-66770040

Abolished

RB419-66724
Link (2,Bucket)
RBA11-667248iu

06611-15010
Grease nipple (A type)

RB419-66784

Pin
RBA11-66780%740

RA211-76538%X2
Dust seal (303842)

04015-60120
Plain washer

RB419-66694
Collar (9)

RP201-6646 A Shim (0.5) SK5M | Use
RB411-6633 A Shim (1.0, 70-31) SK5M | selectively.

RB511-6634 A Shim (0.5, 80-31) SK5M | Use
RB511-6633 A Shim (1.0, 80-31) SK5M | selectively.

(16) Arm
O-ring
(68721-66854)

| Bucket |

If the clearance is larger than 0.6 mm:

U-20-3 U-25

RP201-6646 A Shim (0.5) SK5M | Use
RBA411-6633 A Shim (1.0, 70-31) SK5M | selectively.

RB511-6634 A Shim (0.5, 80-31) SK5M | Use
RB511-6633 A Shim (1.0, 80-31) SK5M | selectively.
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faces inward.

1 | Place the bucket links 2 and 3 with their machined

2 | Place the bucket link 1 with its character-relief side
inward (toward the machine).

outside of the bucket.

3 | Attach in position with the gate (convex) toward

4 | Gate

(1 6)'1 D:s‘lgs;;\-(;gggﬁg)g
U20-3 only
Bucket

- Arm assembly
Bucket support

A\ Rea1g

RBA11-76114%2
(1 6)'2 Dusl‘ slelal(soltl:axo)
U25-3 only
Bucket
- Arm assembly
Bucket support
/A\ RB419-60801
Pin
(7
Track frame —r
- Blade

(2 locations)

RB411-74434,
Pin(40-125)

RCA411-74554
Collar

(18)
Cylinder
~ Blade

~ double-support
(2 locations)

RB411-74424
Pin(45-95)

RCA411-66534x2
Dust seal (455542)

Bush (3045451ron)
06611-15010

04015-60120
Plain washer

/A\ Rea19-66608

[Collar (9)

RBA419-7631 AX2
Bush (304545 Iron)
06611-15010

04015-60120
Plain washer

01133-61225

Bucket support
04015-60120
Plain washer
68741-66921
Spacer

RCA11-66788x2
Dust seal (405042)

RBA411-74558x2
Bush (405030)

01133-61225
Bolt
04015-60120
Plain washer
68141-66021
Spacer
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f. Front hose

[1] Front hose assembly (U20-3)

IMPORTANT: Replace the hydraulic hoses (boom, arm, bucket, swing, service port), after 2 years or
4000 operating hours, whichever comes earlier.

Fipe {hydraulic, 5P, right)
A View from the boom end s RBL g -dE458
H e
SF pipe ~ Pipe (hydraulic, SP, left)

# e%. RE4" 19-92d48

Wider zide inward .

Pipe {hydraulic, bucket)
RE211-BBR1L

e N

[ Pips {hydraulic, Arm}
\/\ ~REBA T LE-GHEEAXKE

AUT123-ACA5]

Cap ({Cylinder cover) ,.'I
RCa11-575854

REA13-275 4

i valve, assembly (stop)

Adaptor 7 . TEZEa]-onodA
BEO7-B347 __,}\ N
o g ) * Setup direction
- L'\D'pfa ]OII'It‘f?I?)' || Plugmy Keep the cock facing
F411-92534 BEEAT-RAGEL the bucket cylinder {arm lop) Uniit mm
[2] Front hose assembly (U25-3)
Pipe (hydraulic, SP, right)
STESE e
A View from the boom O REDI9 g2sad
H -
Pipe (hydraulic, bucket) end SP pipe " /" Pipe (hydraulic, SP, left)
RB519 - 68814 X2 f ! L RELI9-92azn
Wider side inward | I~ Pipe (hydraulic, Arm)
S — : o RE419 ELH2a
- 2N
Over 864, . T
T \i\“ ./
\:f_“\
B
II\\_*:--:J Bolt o )
\ —_— o
%, /I-123-60830 i
Cap (Cylinder cover) ! '
AC411-675594 | Cover (eylinder) -
.. Valve, assembly (stop) RZA|9-R701A v \.%
S %&F;f:'- 411- 9\2 ens
ST ey %, . .
T 0T %, Setup direction
Pipe joint (SP) L e “Keep the cock facing
EZa11-%3&9%a [ i arm-
2 EEEAT £atha the bucket cylinder (arm top). !
nit mm
I1-S-21
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[3] Hose clamp

Clamp (1, front)
RC411-64284
Bolt

Bucket hose route
Pass the hoses below
the hose guide.

Hose guide

o’ d

Bucket bottom (white)
Arm bottom (blue)

Arm rod (black)

Left side of machine Right side of machine

SP high (violet) SP low (brown)

Cushion (hose)
RB4]1-64274A

01135-61030

Cord clamp
55220-411861
Cushion (rubber)
RD401-642G1

Bolt
01125-608186
) E+E F-F
Without SP Clamp (1, front)
Plug -
m) Stay (harness clamp) RC4 ]B]‘ ltﬁdEBA
RE411-53574A N - )L S
Clamp, assembly 01135-61030
E373B-9234A
Bolt
01133-61055
Bucket rod (red) G-G Bracket (front lower) H
RB419-66914 Plug

90545-11344%4

Stay (harness clamp)

RB411-53574A
Bolt

01135-61020

[4] Front hose control valve side

Location Collar of house
(1) Boom, bottom Green
(2) Boom, rod Yellow
(3) Arm, rod Black
(4) Arm, bottom Blue
(5) Bucket, rod Red
(6) Bucket bottom White
(7) | S/P, Low pressure side | Brown
(8) |S/P, High pressure side| Pink

=

a.Service port
b.Arm
c.To be out of contact

11-S-22
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C.Upper structure

a. Lever and pedal
[1] Travel lever

1) Assembling procedure

No.

(a)

Lever (travel, right)
RB419-6536A

(b)

Lever (travel, left)
RB419-6531A

(c)

Grip (travel)
RC101-65282

(d)

Cap
RC101-65292

(e)

Misalignment between right sand left levers

Downloaded from www.Manualslib.com manuals search engine
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. Adjust the levers neutral positions, setup

directions and angles, referring to the

figure at left.

(1) Dimension between bracket front and
grip center
159mm (reference)

(2) Adjusting the travel levers neutral
positions
Keep the levers locked with a round
bar (10 dia.) and adjust the
misalignment between their tips within
5 mm.

(3) Clearance between right and left levers
11~17mm

(4) Setup angle of travel levers
14 degrees

(5) 01175-61045
Locking the stopper bolt
Bring the stay of the lever (travel, right/
left) in contact. Loosen the bolt by 90
degrees and lock it in this position.
Make sure the valve spool works all
over its stroke.

(6) With the levers at the neutral positions,
orient this part vertically.

(7) Move down the lever (lock, travel)
against the spring force to unlock the
travel mode.

(8) Adjust the rod to keep the travel levers
misalignment within the specified
range.

(9) Return the lever (lock, travel) back into
position to make sure the travel levers
get locked.
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2) Check items after setup
/ Make sure the valve spool works all over the
®) stroke.

Make sure the valve spool moves smoothly.

W J Lock the stopper bolt and nut tight enough.

1 |! $

| PHES
) \JE,:?_= sET= Lever assembly (lock, travel)

11-S-24
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3) Travel lever assembly view

(3) Fitting the plastic cap (3)

Install the cap tight enough.
(29)(30)(31) Otherwise the turning part may get
(35)(36)(37) rusty.

(4) Tightening torque of bolt (7)
60.8~70.6N-m (6.2~7.2kgf-m)

(11)(12)(13)(14)(15)(16)(17)(18)(19)

No. Part No. Part name Qty Remarks
2 |RB419-65304|Lever, assembly (travel, left)

RB419-6531A|Lever (travel, left)

— 68741-6536 A|Needle bearing

! 3 [68741-6543 A|Plastic cap

5 [02074-60120 [Nut

6 |RC411-6537 A|Pin (travel)

7

8

M12 x1.25 4T

(84) 01176-61025_[Bolt
04512-60100 |Plain washer

9 |01175-61045 |Bolt

10 102118-60100 |Nut

11 |RB411-6532 A|Rod (10-305)

12 |52300-7517 A|Link ball 1

13 |04512-60100 |Spring washer

14 102118-60100 |Nut

15 102116-50100 |Nut

16 [68011-3268 A|Left-threaded lock nut
17 |52300-7519 A|Link ball 2

18 |104512-60100 |Spring washer

19 [02118-60100 |Nut

29 |RB411-6545 A|Link, assembly (travel, left)
RB411-6546 A|Link (travel, left)
08511-01615 |Bushing

30 [04011-60160 |Plain washer

31 ]05525-51600 |Snap pin

35 |RB411-6533 A|Rod (145)

M10x1.25 9T

M10x1.25 7T
M10x1.25 4T

M10x1.25 4T
M10x1.25 4T

@)

(9)(10)

M10x1.25 4T

(8)(7)

—
36 104013-60080 |Plain washer

(6)
%T 37 [05525-50800 | Snap pin
fi e
T T

JENY ) DI U ) 1Y) U () D) U ) (G U () D) D ) Y P Y 1O DY ) DG PO () I

1

l

—7J ]

a : First orient the lock hole vertically, then insert the pin and others, and
finally tighten up the bolts (7).

(5) Apply grease to the needle and DU
. bushing, and make sure the rotary shaft
turns smoothly.
(6) Tightening torque of link ball lock nut
39.2~45.1N-m (4.0~4.6kgf-m)

No. Part No. Part name Q'ty Remarks

4 RB419-6535A |Lever, assembly (travel, right) 1
RB419-6536A |Lever (travel, right) 1

(G236 - (o)) 22 oo T
(20-3)(20-2)(20) 20 |RC601-65384|Rod (10-225) 1
20-2 [37410-4218 A|Turnbuckle 1
(5) 20-3 |RP801-65564|Rod (180) 1
21 52300-7517 A|Link ball 1 1
22 |04512-60100 [Spring washer 1

23 [02118-60100 [Nut 1 M10 x 1.25 4T

24 |02116-50100 [Nut 2 M10 x 1.25 4T
25 |68011-3268 A|Left-threaded lock nut 2
26 |52300-7519 A|Link ball 2 1
27 |04512-60100 [Spring washer 1

(4) 28 [02118-60100 [Nut 1 M10 x 1.25 4T
398(\reference) 32 |RB411-6547 A|Link, assembly (travel, right) 1
RB411-6548 A|Link (travel, right) 1
08511-01615 _[Bushing 2
33 [04011-60160 |Plain washer 1
34 |05525-51600 [Snap pin 1

J

i

11-S-25
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4) Travel lever lock

@)

G @E) ()

© o o

N
e
5

I
|_II

(2) Tightening torque of adaptor

G1/8:15.0~16.5N-m (1.5~1.7kgf-m)
G1/4:24.5~29.4N-m (2.5~3.0kgf-m)

(1) Apply grease to the DU bushing bearing.

Part No.

Part name

Q'ty

Remarks

RG518-6611A

Assy Cylinder (TL)

1

01123-60820

Bolt

4

RC418-6613A

Pipe joint
(S.G1/8-G1/4)

04810-00080

O-ring

RP821-6197 A

Pipe joint
(QL. G1/4-8.4)

RB419-6607 A

Bracket (lock, travel)

01123-60820

Bolt

RB419-6610A

RB419-6609A
08511-01216

Lever assembly
(lock, travel)
Lever (lock, travel)
Bushing

RC418-6608 A

Shaft (lock, travel)

10

01123-60820

Bolt

1"

50300-6128 A

Tension spring
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[2] Acceleration lever

Acceleration lever assembly view (lever side)

1) Assembling procedure

7055 1. Idling control
i - 1250+£50rpm
! N 2. Set the engine rpm to maximum.
Make sure the lever is exactly at the engine
maximum rpm position.
3. Lever stroke (idling to maximum rpm)
70£5mm
4. Parts list
No. |Part No. Part name Qty Remarks
1 RB411-3539 A\ Spring (acceleration) (1
2 RB411-3515/\ Cable (acceleration) |1
3 04013-60060 Plain washer 2
4 05511-51612 Split pin 2
5. Apply grease to the DU bushing and make
. sure the rotary shaft turns smoothly.
Unit : mm 6. Tightening torque of bolt (14)
Acceleration / ever assembly view (Engine side) 48.1~55.9N'm (4.9~5.7kgf-m)
7. Parts list
No. |Part No. Part name Qty |Remarks
Lever, assembly
RB411-3510A (acceleration) !
8 Lever
RB411-3511A (acceleration) 1
08511-01625 Bushing 1
9 [41233-7155A Lever grip 1
10 |RP411-3512A g;’rmgressm 1
11 |RB401-3517A Plate 1
12 |RC101-3521 A Plate 1
13 [04512-60100 Spring washer 1
14 |01173-61025 Bolt 1 M10x1.25 7T
15 |01175-61045 Bolt 2 M10x1.25 7T
16 |02116-60100 Nut 2
o {9
{16){15} (8}
(10
{12}
{1413}
Unit ; mm
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2) Acceleration cable and hour meter cable routes

* Minimum bending radius of
cables: To be over 150R

* Pass the cables along the
shown routes without kink.

15272-67591
Cord clamp

RB411-5329 A
Cable (meter)

36200-77611
Cord clamp assembly 2

RB411-3515 A
Cable (acceleration)

(4)

(5) |Pass on top of the water hose.
(6) |Clamp to the cover (fan).

(7) |Pass below the water hose.
(8)
(9)

()

Grommet
Swivel frame guide member

11-S-28
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3) Acceleration cable and hour meter
cable routes

(1) |Step (5)
RB411-5329A
Cable (meter)

RB411-3515 A
Cable (acceleration)

Muffler bracket

36200-77611
Cord clamp assembly 2

(3)
(4)
(5)
(6) |Pass between the swivel frame partition and frame (arch).
©
(9)

Pass on top of the suction hose.
Swivel frame guide member

Grommet
Pass through the notch of the swivel frame.

11-S-29
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[3] Dozer lever
Dozer lever assembly view

1) Assembling Procedure

1.

Adjust the levers neutral positions, referring
to the figure at left.

2. Do not bend the end of the cable outer casing.
*Ensure a straight section of at least
20mm.
3. Allowable cable bending radius
To be over 150R
4. Check items after setup
1. Make sure the valve spool works all
over the stroke.
2. Make sure the valve spool moves smoothly.
5. Parts list
No Part No. Partname |Q'ty| Remarks
1 | 56501-17531 |Grip 1
2 | RB411-6577 A |Cable (dozer) | 1
3 | 04013-60100 |Plain washer 2
4 | 05525-61000 (Snap pin 2

Unit : mim

No.

(@ | Cover (right, top) RB411-4476A

® Move the lever full stroke to see if the lever does not
hit the cover (right, top).

Dozer cable route

{3)(4}

‘ﬁ‘f‘lﬁ'i‘i: C
&g O

T @
e o

|1® ® | |m
o0 o= e
{55 o o

o o=

a) ) |

& o= | |
g 3
o e e
S A ]

(1) Guide
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[4] Swing and speed pedal
Swing pedal assembly view

— —
| {

(86)(49)
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1. Apply grease to the DU bushing and makes
sure the rotary shaft turns smoothly.

2. Tightening torque of link ball mock nut
39.2~45.1N-m (4.0~4.6kgf-m)

3. Tightening torque of bolts 85 and 86

48.1~55.9N-m (4.9~5.7kgf-m)

[~
(52)(51)(50) /‘

(55)(54)(53)

11-S-31

No. Part No. Part name Qty Remarks
49 |[RB411-65604 Bracket, assembly (pedal) 1
RB411-6559 A Bracket (swing pedal) 1
08511-01415 Bushing 2
50 |RB419-92114 Pedal (swing) 1
51 |04013-60140 Plain washer 1
52 | 05525-51400 Snap pin 1
53 | RB411-9215A Lever, assembly (SP) 1
RB411-9216 A Lever (SP) 1
08511-01415 Bushing 2
54 |04013-60140 Plain washer 1
55 | 05525-51400 Snap pin 1
56 None
57 | RC418-65564 Cover (spring) 1
58 | RC101-65444 Pin (swing cover) 1
59 |04013-60060 Plain washer 2
60 [05511-51612 Split pin 2
61 [RB411-65534 Link, assembly (swing) 1
RB411-6554 A Link (swing) 1
08511-01615 Bushing 2
62 | RB411-65524 Plate (link support) 1
63 | 69254-7828 A Rod (90) 1
64 |52300-7517 & Link ball 1 1
65 |52300-7519 A Link ball 2 1
No. Part No. Part name Q'ty Remarks
66 | 02116-50100 Nut 1 M10 x 1.25 4T
67 |68011-3268 A Left-threaded lock nut 1
68 [04512-60100 Spring washer 2
69 |02118-60100 Nut 2 M10 x 1.25 4T
70 |RB411-6534A Rod (210) 1
71 | 04013-60080 Plain washer
72 | 05525-50800 Snap pin
73 | 69254-7828 A Rod (90)
74 |52300-7517 & Link ball 1
75 |52300-7519 A Link ball 2
76 | 02116-50100 ut M10 x 1.25 4T
77 [04512-60100 Spring washer 2
78 |02118-60100 Nut 2 M10 x 1.25 4T
79 [68011-3268 A Left-threaded lock nut
80 [RB411-92144 Link, assembly (SP)
RB411-9213A Link (SP)
08511-01615 Bushing 2
81 |RC418-9217A Pedal (SP)
82 |05122-51075 Headed pin
83 | 04011-50100 Plain washer
84 |05511-50318 Split pin
85 |01133-61020 Bolt 3 M10x1.25 7T
86 [ 01135-61030 Bolt 2 M10 x1.25 7T
(57)
(58)(59)(60)
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4. Make sure the pedal swings equally right
- and left (horizontal at the center).

i To and fro —»Service port

- IS oo |12 Right and left -Swing

5. Fit the pedal with its top horizontal at the
neutral position.

6. Move both the service port and swing port
spools full stroke and release them. Now
make sure the pedal goes back smoothly to
its neutral position.

1) Assembling procedure

1. Adjusting the pedal
Make sure the pedal stays horizontal at the
center and swings equally right and left.
To and fro—Service port
Right and left—Swing

Anti-slippage
RD411-65441

R
2
/f/////////
2 7

S Sy

L5
AN
N

Fit the pedal with
its top horizonta
at the neutral

position.

Anti-slippage
RC101-96871

2. Tightening torque of link ball lock nut
39.2~45.1N-m (4.0~4.6kgf-m)

Anti-slippage

 — 3. Link fitting dimensions

Fit the link as shown at left.

5 Actual fitting

Anti-slippage
(1, SP pedal)
RCA418-92261

SERVICE PORT OPERATION

A CAUTION

To avoid personal injury:
+ Tilt the service port pedal forward when the
pedal is not used. Be sure to lock the pedal.
This pedal is used to operate attachments such as
breakers.

1BAABAAAP341A

(1) Port (A)

(2) Port (B)

* Push the back part of the pedal ({) to send oil
to the port (A).

+  Push the front part of the pedal (W) to send oil

the port (B).
1BANBAAAPI40A M\e;xl. Flow U20-3 35.8
olume
(1) Service port Peda| theoretical L min. u25-3 48.0
(2) Pedal lock Max. Pressure U20-3
i MP.
§A) Sends oil to the port (A) (kgf/c:12) U253 21.6 (220)

B) Sends oil to the port (B)

11-S-32
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[5] Limit switch
Limit switch setup view

1) Assembling procedure

b
53 - | Levvan (BOck) TR

s d
Spal suppon e
rubber 20120 3 5da] I- /

Nol U ia-8a0aaf 1t

ety Bpnng pin e ey JCoun tersunk head screw
Tughlemng mrque 554 0nkm {040 5kt m)

i/
Keep the hook /
end cubward of

* Bgueeze Allowance 1-2min the machine.

cfrala.
m ||E FHE

. (B}

(pR52S =14fz| 1 SEnap pin

a. Unload lever, left
b. High-speed traveling pedal

High-speed traveling pedal
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1. Tightening torque of limit switch
3.9~4.9N'm (0.4~0.5kgf-m)
Apply screw LOCTITE. (Three-
BondTB1401B)

A CAUTION

Allow no gap at the points (A) and (B) when the
limit switch is activated.

2. Apply instantaneous adhesive to the
acceleration pedals rubber cover and
attach it in place.

3. Hook the tension spring to the unload lever
(left).
Make sure the end of the spring hook at the
unload lever faces outward of the machine.

4. Squeeze allowance of seat support rubber
1~2mm

5. Apply grease to the DU bushing bearing.

Limit switch, left
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b. Hydraulic oil tank

Hydraulic oil tank assembling view

1) Assembling procedure

— O

o
M7 L
(2)(10)(13)(14)(1)(17)(4)(3)(5)

Fit the edge along
the rounded line.
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1.

3.

Installing the hydraulic oil tank assembly
Tightening torque of bolt (15)
77.5~90.2N-m (7.9~9.2kgf-m)
*Apply screw LOCTITE. (Loctite271)

Attaching the plug (13)
Tightening torque
26.0~31.0N'm (2.7~3.2kgf-m)

Parts list

No.

Part No.

Part name

Q'ty

Remarks

=N

RB411-6211A

Hydraulic oil
tank

06312-10010

Plug

RB411-6216 A

Support (filter)

RC101-6223 A

Gasket

02114-60080

Nut

Al alala

M8 4T

RB411-6219A

Filter, assembly
(return)

RB411-6215A

Filter (suction)

06331-35016

Plug

© |ONf O (O wWN

04717-01610

Rubber-fitted
washer

09664-40800

Fuel tube

RB411-6221A

Thermal insulation
(hydraulic oil tank)

RB411-6223 A

Cushion (hydraulic
oil tank)

RG208-6213A

Plug

04811-11300

O-ring

15

RB411-6225A

Sound-absorbing
sheet (tank)

16

13811-3314 A

Fuel plug

17

04811-06230

O-ring

4. Tightening torque of filter assembly (return)
24~25N-m (2.0~3.0kgf-m)
*For the setup dimensions, see the top left

figure.

Tightening torque of filter (suction)
58.8~68.6N-m (6.0~7.0kgf-m)
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c. Fuel tank and hose
Fuel tank assembly view

Orientation

of the gasket

I i
S B
_&' et
'\. o >(_. ) )
oy 7 % When installing the sensor,
o Swivel Trame — p_osiliqn the float in this
% ‘member direction

(1 GW2)
“Keep an open ‘. T
space here A =~
without contact. ', ‘ | ey
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1) Assembling procedure

1. Installing the sensor (fuel)
Tightening torque of washer-fitted machine
screw (6) : 3~4N-m (0.3~0.4kgf-m)

2. Tightness of fuel band
Stretch allowance of fuel band out of the
hydraulic oil tank:
23+1mm (reference)

a CAUTION

With the band in place, make sure the fuel tank is
tight in position.

3. Parts list

No Part No. Part name Q'ty | Remarks
1 | RB411-5111A |Fuel tank 1 (511)
2 | 68701-51121 |Cap assembly (Fuel) | 1

3 | 35450-41061 Z::é:::ﬁ; 1

4 | RB411-5114 A |Sensor (Fuel) 1

5 | RC101-51343 |Gasket 1

6 | 03024-60512 |Head screw withwasher| 5 | M5 x 0.8
7 | RB411-5130A |Base (drain) assembly | 1

8 | 01135-61020 |Bolt 1 |MO0x1.257T
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2) Fuel hose

MPORTANT: Replace the fuel hose after 2 years or 4000 operating hours, whichever comes earlier.|

(RB411-51304) ® {RB411-511184) @ {RB411-51164) (RD411-51354) ®
: Fueltank | —= -
:sa:;gg;am). Fugl tank agseemgly | Fuel pump Enging
o 50+10 50+10
-
H ’7
Lo
o
]|
Fuel tube | Fuel tube length Ergéelgtli'vgl?h Hose clamp
@ mgiﬁ-ga?ﬂar?]?“sm (Rslﬁ?usmm 14011-42754
(09633 om0y | (RB41 B s4a) BE0 Pipe clip
© 300mm 14911-42754
U TR — Pipe dlip
mm mm -
© | (Rati-n143n)| (RB4]1-51428) 149;.1 42754
® 280mm pe clip
{D9664-50280)

3) Fuel hose routes
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Clamp

Cord band
95311-412584
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JRP421-54138
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d Counterweight

1) Counterweight removal procedure

1. Park the machine on a level place and
bring the front attachment and blade down
on the floor.

2. Remove the bonnet and left bonnet cover.

3. Apply two hook bolts (M16x2) to the
counterweight. Using two nylon slings with
shackle, lift the counterweight halfway with
a crane.

4. Remove the two mounting bolts off the
counterweight and lift it away from the
machine.

2) Assembling procedure
1. Tightening torque of counterweight
mounting bolt:
367.7~431.5N-m(37.5~44.0kgf-m)
Apply screw loctite.(Loctite 271)

2. Parts list
No. Part No. ‘ Partname |Q'ty Remarks
1 |RB419-4831A Counter weight (Cabin) 1 U20-3 EU (Cabin type)
RB411-4831A in different color Blue No. 24
RB519-4811A Counter weight 4 |U253EU CabinCatintype)
RB511-4811A in different color Blue No. 24
2 | 90585-1199A |Plug 2
3 |RC411-4841A |Bolt 2 |M20x2.5
Counterweight assembly view 4 | 04512-60200 |Plain washer | 2
5 |RP801-4812A |Washer 2
m A3 6 |RB411-4325A |Stay (1, bonnet)| 1
E ' 7 | 01135-61020 |Bolt 1 [M10x1.25 7T
_+ Counterweight identification
Type Part No. Dimension of A
Fixed track+Canopy RB419-4811A (Different- 70
type color part)
U20-3 |Variable track+Canopy |RB419-4821A (Different- 70
EU |type color part)
Fixed track,Variable RB419-4831A (Different- 115
track+Canbin type color part)
U25-3 EU (Canopy,cabin type) | RB519-48114 (Different- 115
color part)
Cabin type
Type Part No. Casting
_2 |Cabin+Fixed track -
U20-3 RBAUQ 4831A U-20C
EU  |Cabin+Variable track Different-color part
a - Hook bolt U25-3 EU (cabin type) RB519-4811a None
yP Different-color part

11-S-37
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D.Cab canopy installation

a. Installing the cabin o
[1] Installing the cabin

Front, crosswise

r canopy

1BAAEANAPOO7A

(1)Nut

Back, crosswise

Stud (back)
Stud (front, right) p— RC411-48548 Tightening torque
RC411-48504 N 166, 7~191, 2N+m
ighteni u (17.0~19. 5kgf -n)
Nut Tightening torque 02176-60160 . .
107, 9~125, 5N«m
02176-60140 (11.0~12,8kgf-n) Washer(1 rear) _|__;
Washer (front) Re411-48578 T f S| &
RCall _ABW —— Anti-vibration rubber(rear) ‘ gl 8
o 9o ©T| ©
Anti-vibration rubber (front) | 2l 2 RC411-48568 gl 8
RC411-4852A S| s ' sl 2
—\ | g Washer(2,rear) i :2__' :Ej'
5| & RC411-4858a 28
®| Tube (behind the stud)
2 2 3 1009.5 RC411-4855A
Thicker side frontward <=1 55 o
g Collar
(o) RP401-45261
O
Front f\
N\ —
°: O ° .O
3 e |
Bt | (O O« =%
01135-61230 N | ° E‘
o (
(0]
n
Red No. 1

Bracket (cabin)

RB411-45924A
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Typo correction

1I-S-38

Bonnet(1,left,Cabin)

RB419-4771A

(RB419-47714 in different color
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Tuck the front opening window in the ceiling to see
if it can be tightly locked.

[2] Canopy installation

(1)Bolt
(2)Spring washer
(3)Plain washer

Front of the machine Back of the machine

11-S-39
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[3] Heater Setup No Part No. Part name Qty| Remarks
1 |RC418-42582 Pipe joint (R3/8-R1/2) 1 (425)
2 |RC601-53541 Valve 1
3 |RB411-4181A Hose (1, WP heater) 1 |L=570
Adaptor/valve setup angle 4 |RB411-4182A Hose (2, WP heater) 1 |L=490
5 |09318-88185 Hose clump (spring 4
type)
6 |RB411-4284A Blade 1
7 190407-11211 Grommet 2
. - ut
d 0 8 [02131-50100 N 2
o |RB419-47724 Cover (1, cabin) 1 |RedNo.1  (433)
RB411-4772A in different color
5)
490
4) 160 Marking positions
4)
3) e ¥ L 3
@ b )
Tightening torque of adaptor(R318) 2 IS
9.0~9.8N*m over 2 180 2 \(3) 3
570
=
(ol
- 1. Make sure the heat hose is not kinked.
2. Tightening torque of adaptor
9.0~9.8N-m over (0.9~1.0kgf-m)
)
h
H
J
[L_° °f_|
AR AR AR AR
=] o}
ol
3 (4)
ATR L AR L L)
= I
- | | E
] } 1 ®)
(6) Al M i
%\ 1@ Srer T ]
L ) |
/ 57
%%%’7 I No. Part No. Part name Q'ty Remarks
~ Cover (Support Seat, Cabin type
0 é 1 |RB411-3821A heater) 1 (381)
2 |3F760-56052 Grille, assembly 2
(airconditioner)
(12 © (o G 0 @ @ © O 3 |RB411-4271A Bracket (1, heater) 1
4 |RB411-4272A Bracket (2, heater) 1
I 5 |RB411-4274A Bracket (3, heater) 1
6 |[01133-61020 Bolt 5 [M10x1.25 7T
7 |34070-72411 Heater, unit 1 (450)
8 |[01025-60614 Bolt 4 |M6x1 7T
9 |RB419-4273A Cover (heater, defroster)| 1
10 |RB411-4285A Seal rubber (540) 1 |L=540
11 |RB411-4286A Seal rubber (100) 1 |L=100
12 103614-50410 3 |Nominal
diameten
Reference
Cover (Seat support) identification
Type Part No. Notch Grille installation
Canopy type *fixed | pp19 38194 None None
track
Canopy type + variable | pp 19 35184 Exist None
track
Cabin type + fixed - |ggy 44 38214 Exist Exist
track variable track

11-S-40
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=" C) O

Ay

2 °
I

oy

./ o B o_

l _I c’.o - Ooo
:\‘% ‘o 2 - ] g

° 1 Cord band
Wire harness (heater conversion 2) 55311-41264
RC611-47030 Clamp the heater and harness.

No. Part No. Part name Qty Remarks
1 |RB419-4928A Hose (defroster, 700) 1
2 |RB419-4927A Hose (defroster, 400) 1
3 |RB419-4923A Cover (duct) 1
4 |68768-4253A Grommet + 3 1
5 |01125-60816 Bolt 2
6 |RB419-4921A Duct (1, defroster) 1
7 |RC418-4924A Grille (defroster) 1
8 |01125-60816 Bolt 3

(1

11-S-41
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[5] Thermal insulation and sound

absorber

1. Before applying the thermal insulation and
sound-absorbing sheet, check the surfaces

for dust and fat. Finally press upon along

the edges to ensure tight fithess overall.

®) (6)

No. Part No. Part name Q'ty| Remarks
] RB419-4591A |Cover (left, cabin) | 1 Blue No.24
RB411-4591A in different color
RB411-4117A  |sound absorber (cover, left) 1
RB411-4127A  |sound absorber (cover, left2) 1
RB411-4128A  |Sound absorber (cover, left3) 1
No. Part No. Part name Q'ty
RB419-4690A Cover (right) 1
6 |RB411-4696A Sound absorber (cover, right) 1

146
°
o
°

300

Sealing rubber [3]
RB411-4862A
520

Sealing rubber [1]
RB411-48604

RB411-48634

(10) Sealing rubber [6
RB411-4865A

(7) Sealing rubber [5]

(12)

RB411-48644A

an

Bonnet (1,left,cabin)
RB419-47718

Red No.1

Sealing rubber [7]
RB411-4866A

Sealing rubber [8]
RB411-48674

I
2

2.
(7) Apply the material along the end of the sealing
rubber [4]. Bring it in contact with the inner line
at the *-marked point. Finally align it with the
sealing rubber [6]. Make sure the soft side
faces the sealing rubber [6].
Set the front sealing rubber in reference to the
front of the frame.

(8)

(9) Set to the inner line of the square pipe.

(10) Apply along the inside of the groove. Keep the
projected side to the right.

(11) Be sure to join the sealing rubber [5] and [6]
tight together.

(12) Get the sealing rubber [6], [7] and [8] in close
contact with each other.

(13) Apply the two-layer section at the round
center of the bonnet.

11-S-42
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[6] Seat belt connection

Europe-destined
(1) Install the seat belt for both the cabin and canopy types.
(2) Do not install the right-hand unload lever on both the cabin and canopy types.

S ae 1. Tightening torque of seat belt assembly
= ® 5 48.1~55.9N*m (4.9~5.7kgfem)
. >° . a |Seat belt assembly 36330-8515A
jinif . b [Bolt 01135-61020
_I%I_EJ: Sl © ¢ |Orientation of seat belt fixture
d |Folded end downward

11-S-43

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

U20-3, U25-3 WSM Machine body (Service section)

[7] Boom cylinder for cab type

U20-3 EU Cabintype
Hydraulic cylinder, assembly (boom)
"M2C" marking RB419-6790A RadNo.1

(RB411-6790A4A in different color )

RB411-7613A Bushing RB411-76224Bushing

U25-3 EU Cabintype
Hydraulic cylinder, assembly (boom)
"M4C" marking RB519-6790A RadNo.1

Cylinder identification
Identified by markings

U20-3 EVU M2E

) ) U25-3 EU M4

RB411-7613A Bushing RB411-7622A Bushing U20-3 EU Cabin | M2cC
U25-3 EU Cabin | M4C

11-S-44
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E. Under carriage

a Swivel bearing
Swivel bearing assembly view.

a)
(b

I

tc)

—

e
s

@ o

1) Assembling procedure

1. Installing the bearing (swivel)
Set the inner rings soft zone (marked “S”)

at the left hand of the machine.

2. Tightening torque of bearing (swivel):
103.0~117.7N-m(10.5~12.0kgf-m)

*  Tighten the bolts temporarily first and then
tighten them up in diagonal order.
Swivel bearing assembly view.(Loctite 271)

3. Apply grease evenly over the bearing

teeth.
1 4. Parts list.
}"/ ,,’ U-20-3.
/;/c' No. Part No. Part name Q'ty| Remarks
_"3’:/“ 1 |RB411-1911A |Bearing (swivel) 1
_Q_F-"g/
2 |01176-61240 |Bolt 17 (M12x1.25 9T
@ 3 |35340-2737A |Plain spring 17
Bjer i
L; K 4 |01176-61240 |Bolt 20 (M12x1.25 9T
]]]j 5 [35340-2737A |Plain spring 20
d_,_._--~""==
) (o
W/H; U-25.
thy No. Part No. Part name Qty| Remarks
- 1 |RB511-1911A |Bearing (swivel) 1
a |Front of the machine
b |Tooth greasing zone 2 |01176-61240 |Bolt 21 |[M12x1.25 9T
c |Ball greasing port Match with the swivel frame holes 3 |35340-2737A  |Plain spring 21
d |Ballinserting port Outer ring soft zone 4 101176-61240  |Bolt 24 IM12x1.25 9T
e |“S” marking Inner ring soft zone - :
f ISwivel frame side 5 |35340-2737A  |Plain spring 24
g |Track frame side .
_ , — 5. See the figure at left for the grease tube
h__|Pay attention fo the plain spring direction routing and the connector tightening angle.
6. Parts list.
b Grease tube
No. Part No. Part name Q'ty| Remarks
6 |68671-6767A |Tube (grease) 2
7 |68721-5748A |Connector 4
8 |06611-15010 |Grease nipple 2
9 |RC601-6643A |Tube (grease) 1
10 |68721-6748A |Connector 1
11 168721-6739A  |Connector 1
12 |06611-15011 Grease nipple 1
7y 7) (8 (8)
1| Ill."
= Swival bearing, teath
= Swival bearing, ball
_R = Swing cylinder
(10 (12}
11-S-45
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¢ Track tension device

1) Assembling procedure

1. Make sure the unit slides smoothly in the
track frame.

2. Tightening torque of idler assembly and
tension spring plate:
77.5~90.2N-m(7.9~9.2kgf-m)

Apply screw LOCTITE. (Loctite 547)

3. Idler lubricant amount Engine Oil Release
controller SAE#30CD U-20-3:35cc-U-25-
3:75cc

4. Engine Oil Make the setting at split pin
position nearest to 174.3+£0.5 mm.

5. Parts list
No. Part No. Part name Q'ty| Remarks
_ 1 |RB411-2130A |[Idler, assembly 2 |U-20-3
) i (s S O ..JL;_._. RB511-2130A |Idler, assembly 2 |U-25
‘ — ) _ 1 | ¥ 2 |RB411-2140A |Spring, assembly 2 |U-20-3
P ,(,” {; I_(IE) {?} RB511-2140A  [Spring, assembly 2 |U-25
| //@?f\\ﬁﬁ.t; ;’; ;/ -—= 3 |01133-61230  |Bolt 8 |M12x1.25
i —Hﬂﬂﬂwm — 1 —@_ 4 |RB411-2150A |Cylinder, assembly| 2
‘J@% S Lo L A=
e

2) Tension cylinder
1. Tightening torque of nipple:
98~107.8N-m(10~11kgf-m)
2. If the cylinder has been detached, check
the rod (rod seal, O-ring side) for grease

leak.

3. If the nipple has been detached, check the
tube and nipple seat for scratches and dust
deposits.

4. In detaching the nipple, keep in mind that
the nipple may pop out because of the
inner pressure of the cylinder.

No. Part No. Part name Q'ty
1 |RB411-2151A  |Cylinder tube 1
7R (S 2 |RC101-21571  |Rod 1
3 |RC101-21553  |Nipple, assembly 1
F_ 4 |68241-21551 Rod seal 1
5 104810-00400 O-ring 1
‘_‘_‘_—‘“—“‘I—' “?‘*" 6 |68051-62371 Backup ring 1
= { _
” (L]
(1 2 3}
11-S-46
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3) Idler
1. Idler
2. Check the floating seal and the shafts O-
ring for twist.
3. Apply lubricant to the floating seals sliding

surface and the shafts O-ring.
4. The lube oil to pour is Engine Oil Class
SAE#30CD. Its specified amount is 35 cc
for U-20-3 and 75 cc for U-25
5. The U-20-3 and U-25 are the same in
construction, but different in size.

RB411-2132A

Bracket (2, Idler)

No. Part No. Part name Q'ty| Remarks
10 |15521-96023  |Plug (R1/8) 1
9 |68171-21391  |WIre 1
8 |05411-00663 |Spring pin 1 |$6%L63
7 |04811-50250 |O-ring 2 |G25
6 [RC301-21961 |Bushing 2
. \ 5 |[RC301-21731 |Seal (floating) 2
@ @ do : 4 |RB411-2134A |[Idler 1
- I 3 |RB411-2133A |Shaft (Idler) 1
2

=N

RB411-2131A

Bracket (1, Idler)

4) Tension spring

1. Preset length of spring
174.310.5m

*

nearest to the above length.

Make the setting at the split pin position

iz

! !

174.3%05

No. Part No. Part name Qty| Remarks
16 |05511-5043A  |Split pin 1 [04%xL35
15 |68741-2142A  |Slotted nut 1
14 |68171-2142A  |Spring 1
13 |RB411-2144A |Bolt (spring) 1
{11 (15)(16) {14} 12y (13
f.-’ ;f 12 |RB411-2149A |Retainer 1
/ 11 |[RB511-2148A |Plate (idler) 1
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d Upper roller and track roller

)]

Downloaded from www.Manualslib.com manuals search engine

1) Assembling procedure

1. Keep possible out-of-center between the
sprocket, idler and track roller withinx2mm
(with the idler loosely fitted).

a CAUTION

When jacking up the machine, place wooden
blocks or the like under the lower frame to prevent
the machine from falling.

No. Part No. Part name Qty| Remarks

1 |rB411-21704 |TFACK rOller, 6 |U-20-3
assembly

RB511-2170a | rackroller, 6 |U-25

assembly

2 |[RC601-21851 |[Bolt 12

3 |RC411-21903 Carrier roller, 5
assembly

4 101173-61270 Bolt 2 |M10x1.25 7T

5 (02174-60120 Nut 2

6 |04512-60120 |Spring washer 2

2) Track roller

1. When attaching the track roller, make sure
there is no gap between the frame end and
the track roller bracket.

2. Tightening torque of roller assembly
mounting bolt:
103~117.7N-m(10.5~12kgf-m)

3. Apply screw LOCTITE (Three-Bond
1305P) to the internal threads. Before
doing this, wipe out oil, paint and other
coating off the surface.

3) Carrier roller
1. Tightening torque of carrier roller:
103~117.7N-m(10.5~12kgf-m)
2. Apply screw LOCTITE (Loctite 271) to the
carrier roller.

11-S-48
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4) Track roller disassembling procedure

1. Check the roller surface and shaft for wear,
and measure the outside diameter, as
required. If out of spec, replace them with
new ones.

2. In reassembling, be careful to keep the
roller inside and incoming parts free from
dust, cuttings and other foreign matters.

3. The lube oil to pour is Engine Qil Class
SAE#30CD. Its specified amount is 50 cc.

4. The U-20-3 and U-25 are the same in
construction, but different in size.

Part No. Part name Qty

RB511-21751 Roller 1

Roller A 1

Roller B 1
RC411-21722 Shaft 1
RB511-21711 Collar A 1
RB511-21781 Collar B 1
RC301-21961 Backup ring 2
RC301-21731 Floating seal 2
RC301-21861 Ring,stopper 1
04811-50250 O-ring 1
15521-96023 Plug 1

|=D'é’
QO O
QO OO

1. Press-fit the bushing in position.

2. The bracket and shaft are press-fitted in
place at one side. A press is needed in
order to detach and attach them.

3 Apply the lube oil to the O-ring of the shaft.

A CAUTION

In disconnecting the anti-fall wire, keep in mind
that the wire may pop out.

1. Check the O-ring of the floating seal for
dust and oily deposits.
Install the seal in place without twist and
tilt.

2. Apply the lube oil thinly over the seal
sliding surface.

3. Finally move the seal 2 or 3 turns to see if it
turns smoothly. This also helps form an oil
film over the seal sliding surface.
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5) Carrier roller disassembling procedure

1. Check the roller surface and shaft for wear,
and measure the outside diameter, as
required. If out of spec, replace them with
new ones.

2. Put a bladed screwdriver at the cap side to
disassemble the roller. Replace the parts
with new ones in this case.

No. Part No. Part name Qty
1 |RC411-2195A Carrier roller 1
2 |RC411-2192A Shaft 1
3 |RC601-2193A Oil seal 1
4 |08101-06006 Ball bearing 2
5 Shaft circlip 1
6 |RC601-2194A Plug 1
|
AT 7 |RC601-2196A Spacer 1
\"f’ b :‘;?\, Mr
—+ -
LN
K'”\,“ o .,v/v
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1. In reassembling, be careful to keep the
roller inside and incoming parts free from
dust, cuttings and other foreign matters.

2. The lube oil to pour is Engine Oil Class
SAE#30CD. Its specified amount is 60cc.

A CAUTION

In disassembling and reassembling, keep in mind
that the shaft circlip may pop out.
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e. Crawler replacement and tension adjustment

Rubber crawler . Seam joint

ik Upper roller
o —————

Move the rubber crawler until the joint
marking (<) comes at the top center
(see left) and the upper roller comes
between the links.

3

10~ 5mm

\
WL

(7
o
-
T ———————
D TR
( Sprocket \ 1
\ .
— :
— _________,_.Z-—-—-'—"" o
: =
-
No Part No. Part name. Qty Remarks = }
1 | RB411-2181A Plate (sliding) 4 | U-20-3
RB611-2181A Plate (sliding) 4 | U-25
2 | RB411-2182A | Guide (crawler) 4 | U-20-3
RB511-2182A | Guide (crawler) 4 | U-25

Additional parts required for replacing the rubber crawler with the

iron crawler

(To be removed when changing the iron crawler back to the

rubber crawler)

A DANGER

To avoid serious injury or death:

* Do not work under the machine in this
condition.

» For your safety do net rely on hydraulically
supported devices, they may leak down
suddenly drop or be accidentally lowered.

1BAABAAAPZ99D
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IMPORTANT:

Make sure that on 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 with
a seam. When adjusting the crawlers, the
seam must be positioned on the top centre
between the idler and the sprocket.

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

Rotate the crawler after adjustment one to two

times to check the tension.

Additionally following points are to be

observed when adjusting rubber crawlers.

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

(2) Check crawler tension 50 hours after initial
use and readjust if necessary. Check and
adjust thereafter every 50 service hours.
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f. Variable track (U20-3)

[1] Dimensional view

Ao
=] c
LR

T_

Unit:mm
AlB| C |D|JE| F |G|H|T|T|K|L|M|S|O|P|Q|R|S|T|UIY
Can_a lean e Hw |, 40000 | 10 |, IR90 | 2250 [ 380 [ 440 |0 an| ooe P P,
U-20-3 1590 | 420 (it | cio0) 1300 ] e P 2320(1%00 i) P oot ot 2820|925 | 384540304140} 1475) 1
00 | 790§ L4 (3 4585
U-25  |nat| 620 1500 | 760 (13000 1500 et [j@é\: 2550|2300 utlru‘ qaqqg| 389 | 320 £105] 995 [4100(4400/451 6 {1325

{ }Cabintype [ ] Variable track

[2] Service data
(Items different from standard specifications only) New-model delivery guideline

ltem Movement Unit Re\iz:ﬁgce Allowable range Remarks

Overall width (retracted) mm 1300 1287~1313

Overall width (extended) mm 1500 1485~1515

Machine weight Canopy kg 2030 1929~2132 Full fuel-Specified lubricant
amount

Machine weight Cabin kg 2220 2109~2331 Full fuel-Specified lubricant
amount

Crawler overall width Overall width (retracted) | mm 1300 1274~1326

Crawler overall width Overall width (extended) | mm 1500 1470~1530

Minimum road clearance mm 164 159~169 Track frame center

Blade size Stretchable width mm 1300 1295~1305

Blade size Retractable width mm 1500 1495~1505

Blade size Height mm 293 283~303

Blade upper limit mm 333 283~383

Blade lower limit mm 277 227~327

Blade approach angle ° 33.8 30~37

Dozer speed Top(ground~upper limit) Sec 1.1 0.8~1.4

Dozer speed Top(lower limit~upper limit) Sec 2.2 1.9~2.5

Dozer speed Top(upper limit~ground) Sec 1.5 1.2~1.8

Dozer speed Top(upper limit~lower limit) Sec 2.8 2.5~3.1

Swiveling angle on slope L-R ° 23.5 21.5=< Front attachmgnt horizontal,
crowded, maximum rpm

Swivel block performance Engine idling L-R ° 21 30z Lever unlocked

Swivel start-up speed L'-R Sec 1.95 1.7~2.3

Track stretch lever  operating force Up N(kgf) 38(3.88) 33~43

Track stretch lever  operating force Down N(kgf) 39(3.98) 34~44

Track stretch lever  stroke Up-Down mm 37 27~47
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[3] Track frame

While

pressing tightly
enough, lock the nut.
Then make sure the extension

Bolt (stopper) 4 pcs.

RE411-212564
Spring washer 4 pcs.] Discontinued as from the 7th unit in August production
| GEZ01-FGIET Frame (track, center): discontinued as from Hirakata production lot
Frame (Frack, right)

RBAITI-C1234

hw

Blade (right)
FEB411-14E54

blade lock pin can be smoothly

Frame (Frack, center)

pulled and pushed.

Blade, assembly (center) .~

127(+ 1.5 - -0}

Bolt
D117E-H1EED

Not
0E1T4-43120

RE£11-21214

Apply grease all over the
%% hatched inner surfaces.
(Do the same for the right side.)

Apply grease all over the
«# hatched inner surfaces.
(Do the same to the frame (track, right)).

. 1
) ST

RE411-1462z Frame (track, left)
RELI1-21224

RE4 1174808

& Preparatory steps

M Greasing the track frame stretcher

. Press down the track stretch lever to get
the track width to maximum (1500 mm).

. Remove mud off the stretcher, and apply

grease evenly all around the square pipe.

(4 locations at front and back)

Do the track stretching several times

between maximum (1500 mm) and

minimum (1300 mm) in order to get the

stretcher well greased.

N

o

Grease here.

I 125x0.5x9

FaT 10 Iron Crawler
Qty o
Dwg. No. Part No. Part name A Interchangeability Remarks
010 |RB411-2121-3 |Frame (track, center) 1 Weight about 152 kg
1
020 |RB411-2122-2 |Frame (track, left) 50185
1 N

020 |RB411-2122-4 |Frame (track, left) 50186~ * Weight about 103 kg

: 1
030 |RB-411-2123-2 |Frame (track, right) ~50185

; 1
030 |RB411-2123-4 |Frame (track, right) 50186~ *
040 |RB-411-2115-0 |Cover (moter) 2
050 [RB411-2126-0 [Cover (hose) 2
060 [01135-61020 |Bolt 10 M10%x20Lx1.25p 7T 48.1~55.9N-m(4.9~5.7kgf-m)
070 [RB411-2127-0 |Plain washer 1
080 [01138-61020 |Bolt 4 M10%x20Lx1.25p 7T 48.1~55.9N-m(4.9~5.7kgf-m)
090 [04015-60100 |??? 4
100 |RB401-2122-0 [Pin 2 030x62L
110 [01133-61020 |Bolt 2 M10%x20Lx1.25p 7T 48.1~55.9N-m(4.9~5.7kgf m)
120 [RB411-2125-0 |Bolt (stopper) 4 Tipd24 M32 fine-threaded 7T Tightning torgue:294.2~343.2N-m(30~35kgf-m)
130 [04512-60200 |Spring washer 4
140 [06331-35012 |Plug 8 Rubber crawler
150 [RB411-2181-2 |Plate (slide) 4 Iron crawler
160 |01133-61220 (Bolt 8 Iron crawler M10x20Lx1.25p 7T 48.1~55.9N-m(4.9~5.7kgf-m)
170 [04013-60120 |Plain washer 8 Iron crawler
180 [RB411-2182-0 |Guide (crawler) 4 Iron crawler
190 |01133-61020 (Bolt 12 Iron crawler M10x20Lx1.25p 7T 48.1~55.9N-m(4.9~5.7kgf-m)

Downloaded from www.Manualslib.com
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[4] Blade

L1 -CER-TD
Dwg. No. Part No. Part name Qty Interc_h_ange Remarks
A ability
010 RB411-7460-0 Blade, assembly (center) 1 Weight about 93 kg
020 RB411-7455-0 Bushing (405030) 4
030 RC411-7445-0 Collar 2
040 06616-25010 Grease nipple 2
050 RC411-6678-0 Dust seal (405042) 4 50 in out. dia. 40 in inn. dia high DR type dust seal ($40)
060 RB411-7462-4 Blade (left) 1
070 RB411-7463-4 Blade (right) 1
080 RB411-7466-0 Pin (30-135) 2 $30%135L
090 01175-61260 Bolt 2 M12x60Lx1.25p 7T 77.5~90.2N-m(7.9~9.2kgf-m)
100 02174-60120 Nut 2
110 RB411-7443-0 Pin (40-125) 2 040x125L
120 01133-61225 Bolt 2 M12x25Lx1.25p 7T 77.5~90.2N'm(7.9~9.2kgf-m)
130 04015-60120 Plain washer 2
140 68741-6692-0 Spacer 2
150 RB411-7442-0 Pin (45-95) 2 045x95L
160 01133-61225 Bolt 2 M12x25Lx1.25p 7T 77.5~90.2N'm(7.9~9.2kgf-m)
170 04105-60120 Plain washer 2
180 68741-6692-0 Spacer 2
Track width operation The dozer width can be changed by adding the

extension dozer.
Large dozer width  1500mm
Small dozer width  1300mm

A o

#* Adjust the track width to maximum (1500

AN
G
Ry

[Dozer width:1500mm]

A

it

RN ! Dozer pin
TED P

mm) or minimum (1300 mm). If halfway, the JE v I.r | ’_ IIII_ e %
variable track is not fixed, which causes the _ A P W s L
swivel frame to wobble. ) ‘I .
# Use the small track width only when passing —————— -
through a narrow flat place. : _ Track width 1500mm

%

For other traveling, digging, bulldozing and
breaking jobs, be sure to keep the track
width largest. Otherwise the machine may
turn over.

Change the track width using the track stretch lever.
Large track width: Tilt the track stretch lever forward.
eseeeeThe track width will be large.
(1300mm—1500mm)
Small track width: Pull the track stretch lever toward
yourself.
------ The track width will be small.
(1500mm—1300mm)

Track stretch lever

L-45G04

dozer
IMPORTANT
L-a9314

* If an obstacle is in the way of track stretching,
get rid of the obstacle or move the machine to a
flat ground. If the track still cannot be stretched,
use the attachment and the dozer to keep the

To change the track width from large to small:
1. Pull out the dozer pin.
2. Reverse the extension dozer and set its hole

- crawlers off the ground. Now stretch the track in to the narrow-track hole. Put the dozer pin in
=T this posture. Check also the stretcher for mud this hole.
[ I'g'ragcek WW il and the like, and remove it as required. | Take similar steps to enlarge the track width.
L4T3R ﬁ Lol Tt e |
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[5] Track cylinder

(17) Track frame Blade

=

J

=
=
©
=

Bolt

M \ / C1103-k1z85ez

= Dust seal (405042)
S H FGa11 hk78a-2 | Plan washer
| CEDTA-EG1Ened
. Bushing(405030) Al
~ = BEAT1-TcE0A = | Spacer

FETA1-FEGE 4%

Collar
/(19) RC411-724E002 Pin(40-125

REA11-30454:4F

(18) Cylinder(blade)-Blade, track frame
ﬂE Pin (40-95)

RE4" 1-74234482 T

Cylinder identification
Spacer

Identified by markings TEry T
Cylinder, assembly(Track) y 9 ERT4T-5REZTXE
REBA11=21204 U-20-3 M2

U-20-3 variable track| M2D

O 1533-61326%¢

(18) (18) (17)

Plan washer
040 15-50"20#2

"M2D"markings

(19) Cylinder (track)  Track frame

Bolt

DITE3-RIA¢0x3

Pin (30-62,
FEBa11-Z1Z2%ard

RE401-7 182 (Bushing)

Main specifications

Rod outside diameter | ¢30mm

Tube inside diameter | $60mm

Tube outside diameter| ¢75mm
Stroke 215mm

Maximum stretch 450mm
Between the

centers of pins at
both ends

Kayaba Industry-made/Weight about 11 kg

MRL11-117-10

Interchang

eability Remarks

Dwg. No. Part No. Part name

010 |RB411-2128-2 Cylinder, assembly (track)
020 |RB411-7348-0 |Cylinder tube kit
030 |RB401-7114-0  |Bushing

040 |RB411-7349-0  |Piston rod kit

050 |RB401-7114-0  |Bushing

060 |[RB411-7323-0 |Cylinder head
070 |RB401-7118-0  |Bushing

080 |[RB411-7324-0 |Piston

090 |68701-7164-0 Set-screw

100 [68701-7165-0 Steel ball

110 RB411-7345-0 Pipe assembly
120 |[RB411-7144-0  |Plug

130 [RB411-7146-0  [Pipe holder

140 |RD411-7147-0  (Bolt, assembly
150 |RB411-7327-0 Cylinder repair kit
160 [68051-6743-0 U-ring

170 [RB411-7113-0  |Wiper ring

180 [04810-50550 O-ring

190 [RB411-7174-0  |Ring (backup)
200 [04811-50600 O-ring

210 |68811-9368-0 Seal ring assembly
220 |RB411-7176-0  [Ring (slide)

230 |[RB411-7145-0 |O-ring

Tightening torque:304N-m(M67x2p)Three-Bond#1901to be applied

Tightening torque of piston:333N-m(M24x2p)Hexagonal across41mm
Tightening torque:6.86N-m(M6x1p)Two spots to be then caulked with punch

$13.8xt2.4mm
Tightening torque of piston:39.3N-m(M12x1.25p)

Class1B (hard) G (fixing) Nominal dia.

Class1A (Soft) G (fixing) Nominal dia.

N[\J_n_x_A_x_\_\_\_\_;_x_;_\_\_x_;_\_;_x_;_\_\)B
<
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[6] Blade cylinder

’
s

v} j=3
Ry . -
‘\8 =]

s St

200

Hydraulic cylinder assembly(blade)

RE411=75302
"M2D"markings ?

—

B

& RBa11-751%s Bushing

HC31-ekygs Dustseal

-~ B} Main specifications
050 040
d H Rod outside diameter | $30A
.
\@,—,\ : Tube inside diameter | ¢60A
/j‘ 260 . .
// Tube outside diameter| $75A
Stroke 215A
Maxi h 450A
aximum stretcl Between the
centers of pins at
both ends
RB [ 1:066- 10
Kayaba Industry-made/Weight about 16 kg
Qty Interchange
Dwg. No. Part No. Part name A ability Remarks
010 RB411-7510-0 Hydraulic cylinder, assembly (blade) 1 Variable track not included
010 RB411-7530-0 Hydraulic cylinder, assembly (blade) 1 Variable track
020 RB411-7168-0 Cylinder tube kit 1 Variable track not included
020 RB411-7368-0 Cylinder tube kit 1 Variable track
030 RB411-7515-0 Bushing (455540) 1
040 RB411-7169-0 Piston rod kit 1 Variable track not included
040 RB411-7369-0 Piston rod kit 1 Variable track
050 RB411-7515-0 Bushing (455540) 1
060 RB411-7163-0 Cylinder head 1 ;’g;gitgging torque:304N-m(M67%2p)Three-Bond#1901to be
070 RC101-7154-0 Bushing 1
080 RB411-7164-0 Piston 1 Tightening torque:333N-m(M24x2p)Hexagonal across 41mm
~ ~ . Tightening torque:6.86N-m(M6x1p)Two spots to be then
090 68493-6765-0 Set-screw 1 caulked with punch
100 68493-6767-0 Steel ball 1
110 RB411-7165-0 Pipe assembly 1 Variable track not included
110 RB411-7193-0 Pipe assembly 1 Variable track  ¢$13.8xt2.4mm
120 RB411-7144-0 Plug 1 Tightening torque:39.3N-m(M12x1.25p)
130 RB411-7145-0 O-ring 2
140 RB411-7146-0 Pipe holder 1
150 RD411-7147-0 Bolt, assembly 1
160 06611-15010 Grease nipple 1
170 06616-25010 Grease nipple 1
180 RB411-7167-0 Cylinder repair kit 1
190 68111-9214-0 U-ring 1
200 RP401-7142-0 Ring (wiper) 1
210 68817-9343-0 O-ring 1
220 RD411-7155-0 Ring (backup) 1
230 68817-9344-0 O-ring 1
240 68741-7144-0 Seal ring assembly 1
250 RD411-7157-0 Ring (slide) 2
260 RC411-6653-0 Dust seal 4
11-S-57
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[7] Hydraulic hose
1) List of high-pressure hoses (Upper route)

Part No.
’ f Size |Colorof ) .
No. Location ) Fixed track Part name Qty (mm) tape Hose configuration Remarks
Variable track
reference
Pump~C/VP3 . . Hydraulic hose _
1 (delivery) RB411-6464A RB411-6323A (P3.3/8) 1 700 G3/8 == PF2106 ==#8 G3/8 (632)
C/V~R/J Track Hydraulic hose _
2 |narow(Kyod | XB411-64654 — (Track,1/4) 1 800 G1/4 g ==PF1704==88 G1/4 (647)
C/V~R/J Track Hydraulic hose . _
3 |wide()bottom | RB411-6466A - (Track,1/4) 1 900 | White |  G1/4 4*==PF1704 ==88 G1/4
2) List of high-pressure hoses(Lower routes)
Part No.
. . Size | Color ) )
No. Location ] Fixed track Part name Qty (mm) | of tape Hose configuration Remarks
Variable track
reference
R/J~Travel M Travel Ultra wear-
1 (top) RB411-6467A | RB411-6323A |Hydraulic (travel, 3/8) 2 940 red |G3/8 4°==SQ2106 =88 G3/8 resistant
(637)
R/J~Travel M Travel ) _ Ultra wear-
2 (bottom) RB411-6468A | RB411-6375A |Hydraulic (travel, 3/8) 2 940 G3/8 == 5SQ2106 ==88 G3/8 resistant
R/J~Travel M Bi- Hydraulic (bi-speed, _
3 speed RB411-6469A | RB411-6372A 1/4) 2 1050 G1/4 F==PF1704 ==88G1/4 See below
R/J~Travel M drain . . _
4 (top) RB411-6479A | RB411-6373A |Hydraulic (drain, 1/4) 2 1000 red |G1/4 F==PF1704 ==88G1/4 See below
5 R/J~Joint, (Dozer) RB411-6475A | RB411-6472A |Hydraulic (drain, 1/4) 2 290 G1/4 F==PF1704 ==88G1/4 Brown
6 Joint~(Dozer)cyl RB411-6476A | RB411-6473A |Hydraulic (drain, 1/4) 2 440 G1/4 ==PF1704 ==88G1/4 SP winding
7 R/J(J-K)~Track cyl. | RB411-6477A — Hydraulic (track, 1/4) 2 560 G1/4 F==PF1704==88G1/4
[ 2 [RE411-6469 A[Hydraulic(bi-speed,1/4)| " o =38
@ 680 280 ©
a
1050
[ 4 [RB411-6479 A]Hydrauiic hose(drain 114)| = =3
. 280 o
@ 1000
a |R/J side

Protective tube

¢ |Travel M bi-speed
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3) Hydraulic hose routes

.

orizon

4) Travel wheel motor setup

Y

-
T
=y
T
I

Ensure a clearance
with the track frame.

X
g
=
3 &
@©
=
]
o —_ No. Part No. Part name Qty Remarks
(=] 2 la oxwax -
S RB411-1443A | Drive sprocket 2 (111)
o |<Tm—aouw T
— 2 01128-61025 | Bolt 18 | M10%x1.5 9T
— ,J 3 | RBA411-6120A xv‘;tggl)"‘ssemb'y 2 | Fujikoshi-made  (614)
\‘7 4 01128-61025 | Bolt 16 | M10%x1.59T
5 RB411-6394A | Straight pipe joint 4 AB
6 68728-76151 | Adaptor 4 Above PP and DR
04810-00110 | O-ring 4 For 1/4 : PP and DR
é 04810-00140 | O-ring 4 For3/8: AB
E Part No. Part name Q'ty | (mm) I;%er
R/J-Travel M, Travel (top) | RB411-6467A | Hydraulic hose (travel 3/8) | 2 940 | Red
RIJ-Travel M, Travel (Bottom) | RB411-6468A | Hydraulic hose (tfravel 3/8) | 2 940
R/J-Travel M, Bi-speed RB411-6469A | Hydraulic hose (bi-speed 1/4) 2 1050
R/J Side Travel motor, cylinder side R/J-Joint (Dozer) RB411-6475A | Hydraulic hose (blade 1/4) | 2 290 | Brown
A Bi-speed pilot Right/left travel bi-speed Joint-Dozer cylinder RB411-6476A | Hydraulic hose (blade 1/4) | 2 440
B Dozer down Cylinder, bottom side R/J (J-K)-Track cylinder | RB411-6477A | Hydraulic hose (track 1/4) 2 560
- - R/J -Travel M, Drain (top) | RB411-6479A | Hydraulic hose (drain 1/4) 2 1000 | Red
C Dozer up Cylinder, rod side
J Track wide Cylinder, bottom side Precautions in disassembling/reassembling
K Track narrow Cylinder, rod side 1. Install the motor to the track frame with the
ports facing forward.
2. Tightening torque of travel motor (track frame,
R/J Side Travel motor, cylinder side SprOCket)
D Left forward Left A (top) 60.8~70.6N'm(6.2~7.2kgf-m)
E Right forward Right B (1op) Apply screw loctite.(Loctite  271)
3. Connect the motor drain hose to the top port
F Left backward Left B (bottom) .
YT T— Loft A (botiom) and plug up its bottom end.
i ackwar e ottom L .
g e 4. Keep the hoses inside the track frame with
H Drain Right  left drain port (top) excessive twist or strong contact.
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5) Blade piping

RBA11-115-10

Qt
Dwg. No. Part No. Part name Ay Intee;'gm?;}ge Remarks
010 RB411-7521-2 Cover (blade cylinder) 1
020 01133-61016 Bolt 2 M10%x16Lx1.25p 7T 48.1~55.9N-m(4.9~5.7kgf-m)
030 RB411-6376-0 Pipe joint(L, G 1/4 - G 1/4) 1
035 04810-00110 O-ring 1 Class 1B (hard) P (fixing'movable) nominal dia11mm
040 69254-7849-0 Pipe joint(L, G 1/4 - G 1/4) 1
050 04810-00110 O-ring 1 Class 1B (hard) P (fixing'movable) nominal dia11mm
060 68728-7615-0 Adaptor 2
070 04810-00110 O-ring 2 Class 1B (hard) P (fixing'movable) nominal dia11mm
080 RB411-6475-0 Hydraulic hose (blade, 1/4) 2
090 RB411-6471-0 Joint (blade hose) 2
100 01133-61020 Bolt 2 M10%x20Lx1.25p 7T 48.1~55.9N-m(4.9~5.7kgf-m)
110 RB411-6476-0 Hydraulic hose (blade, 1/4) 2 Length 440mm G1/4xCR4-G1/4
120 RB411-6487-0 Hydraulic hose (1/4) 1 Length 660mm G1/4xCR9-G1/4
130 RB411-6488-0 Hydraulic hose (1/4) 1 Length 800mm G1/4xCR4-G1/4

6) Track stretcher piping

RBGIT-118- 10

w R
&

A0

iy
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Q'ty Interchange
Dwg. No. Part No. Part name A ability Remarks
010 RB411-6376-0 Pipe joint (L, G 1/4 - G 1/4) 2
020 04810-00110 O-ring 2 Class 1B (hard) P (fixing'movable) nominal dia11mm
030 |68728-7615-0X Adaptor 2
040 04810-00110 O-ring 2 Class 1B (hard) P (fixing'movable) nominal dia11mm
050 RB411-6477-0 Hydraulic hose (track, 1/4) 2 Length 560mm G1/4xCR4-G1/4
060 RB411-6465-0 Hydraulic hose (track, 1/4) 1 Length 800mm CR4:G1/4xCR9-G1/4
070 RB411-6466-0 Hydraulic hose (track, 1/4) 1 Length 900mm CR4-G1/4xCR9-G1/4
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7) Left-travel piping

Dwg. No. Part No.

Part name

Interchange
ability

Remarks

010 RB411-6394-0

Straight pipe joint (3-3-50)

020 04810-00140

O-ring

Class 1B (hard) P (fixing'movable) nominal dia14mm

030 |68728-7615-0

Adaptor

040 04810-00110

O-ring

Class 1B (hard) P (fixing'movable) nominal dia11mm

050 RP201-6181-0

Pipe joint (L, G 3/8 - G 3/8)

060 04810-00140

O-ring

Class 1B (hard) P (fixing'movable) nominal dia14mm

070 RB411-6376-0

Pipe joint (L, G 1/4 - G 1/4)

080 04810-00110

O-ring

Class 1B (hard) P (fixing'movable) nominal dia11mm

090 |68728-7615-0 Adaptor

100 04810-00110 O-ring Class 1B (hard) P (fixing'movable) nominal dia11mm
110 68311-6432-0 Straight pipe joint

120 04810-00140 O-ring Class 1B (hard) P (fixing'movable) nominal dia14mm
130 |68728-7615-0 Adaptor

140 04810-00110 O-ring Class 1B (hard) P (fixing'movable) nominal dia11mm

150 RB411-6467-0

Hydraulic hose (travel, 3/8)

Length 940mm G3/8xCR4-G3/8

160 RB411-6468-0

Hydraulic hose (travel, 3/8)

Length 940mm G3/8xCR4-G3/8

170 RB411-6469-0 Hydraulic hose (bi-speed, 1/4) Length 1050mm G1/4xCR9-G1/4
180 |RB411-6479-0 Length 1000mm G1/4xCR4-G1/4
190 RB411-6441-0 Hydraulic hose (3/8) Length 440mm G3/8xCR4-G3/8
200 |RB411-6442-0 Hydraulic hose (3/8) Length 380mm G3/8xCR4-G3/8

210 RB411-6445-0

(
(
(
Hydraulic hose (drain, 1/4)
(
(
(

Hydraulic hose (1/4)

Length 970mm G1/4xCR9-G1/4

8) Right-travel piping

Dwg. No. Part No.

Part name

Interchange
ability

Remarks

010 RB411-6394-0

Straight pipe joint (3-3-50)

020 04810-00140 O-ring Class 1B (hard) P (fixing-movable) nominal dia14mm
030 [68728-7615-0 Adaptor
040 04810-00110 O-ring Class 1B (hard) P (fixing-movable) nominal dia11mm

050 RP201-6181-0

Pipe joint (L, G 3/8 - G 3/8)

060 04810-00140

O-ring

070 RB411-6376-0

Pipe joint (L, G 1/4 - G 1/4)

Class 1B (hard) P (fixing'movable) nominal dia14mm

080 04810-00110 O-ring
090 68728-7615-0 Adaptor Class 1B (hard) P (fixing'movable) nominal dia11mm
100 04810-00110 O-ring
110 68311-6432-0 Straight pipe joint Class 1B (hard) P (fixing'movable) nominal dia11mm
120 04810-00140 O-ring
130 68728-7615-0 Adaptor Class 1B (hard) P (fixing'movable) nominal dia14mm
140 04810-00110 O-ring Class 1B (hard) P (fixing'movable) nominal dia11mm

150 RB411-6467-0

Hydraulic hose (travel, 3/8)

Length 940mm G3/8xCR4-G3/8

160 RB411-6468-0

Hydraulic hose (travel, 3/8)

Length 940mm G3/8xCR4-G3/8

170 RB411-6469-0

Length 1050mm G1/4xCR9-G1/4

180 RB411-6479-0

Hydraulic hose (drain, 1/4)

Length 1000mm G1/4xCR4-G1/4

190 RB411-6441-0

(
(
Hydraulic hose (bi-speed, 1/4)
(
(

Hydraulic hose (3/8)

—\—k—\—k—\—k—\l\JN—k—\—k—\l\JNl\JNl\JNZDe
<

Length 440mm G3/8xCR4-G3/8
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[8] Control valve

<
- '37051
77 3B0. %
[ =7 180
010 .
oo R 0
Variable track - 270 ™
st 275" 940~
320

\"-.

1&0? NN -170
310 \\\“1310 Maker: Kayaba Industry
b 230 \T Model: KVSE-36-11
7 Weight: About 34 kg
Dwg. No. Part No. Part name Q:y Intzrgm?;ge Remarks
010 RB411-6113-0 Control valve, assembly (variable) 1 Variable track
135 RB411-7012-0 Valve, assembly (width) 1 Variable track
310 04810-00140 O-ring 19 Variable track
E [18)
1] m /
B ﬁ@ r= s
«
¢ 0\ -
) ( | ]
5[‘: \ H {3)
- {F} h == 5]
Component parts
(16) Poppet
(E) Cap screw
(F) Spring
__________ (G ) Wiper
(H) O-ring
_ﬂ_ (1) O-ring
L]
11-S-62
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[9] Swivel joint

Bgall- 108 10

Left Right

Front Front

* (Blade side)

&
Attention to the direction
of the belleville spring

9) (10)

wE o P9

a.Blade side
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Precautions in disassembling/reassembling
Tightening torque of hydraulic adaptor
G1/4:24.5~29.4N-m(2.5~3.0kgf-m)
G3/8:49.0~53.9N-m(5.0~5.5kgf-m)
Installing on the track frame
Tightening torque:
166.7~196.1N-m(17.0~20.0kgf-m)

Apply screw LOCTITE.(Loctite 271)

Before setting up, check the packings for
scratches, deformation and other troubles.
Apply grease over the seals inner and outer
surfaces. Mount the seal with its lip outward.
Before joining the body and shaft together,
apply grease over the seals inner and outer
surfaces. Join them together gently.
Installing the swivel joint assembly and stay

Tightening torque:77.5~90.2N-m(7.9~9.2kgf)
Apply screw LOCTITE. (Loctite 271)

(6) Place the plugs (PT1/8, PT1/4) so that they do
not stretch out of the shaft end.
No. Part No. Part name Q'ty Remarks
1 | RB411-6240A | Swivel joint, assembly 1 (623)
2 |01176-61440 | Bolt 4 | M14x15 9T
3 | 35358-27371 | Plain spring 4
4 | RB411-6376A | Pipe joint (L, G1/4-G 1/4)| 4 |ABJK
5 |69254-78491 | Pipejoint(L,G1/4-G1/4)| 1 |C
6 | RP201-61812 | Pipe joint(L, G3/8-G3/8)| 3 |D-FG
7 | 68311-64321 | Straight pipe joint 1 |E
8 | RC411-63881 | Pipe joint (bushing G 3/4) 1 |H
9 | RD401-63951 | Elbow pipe joint (G 4-13) 1 |H
04810-00110 | O-ring 7 |For1/4 A-B-C-HJK
04810-00140 | O-ring 4 |For3/8 D-EFF-G
10 | 68728-76151 | Adaptor 8 |ABCHJK
11 | 68311-64321 | Straight pipe joint 4 |DEFG
04810-00110 | O-ring 8 |For1/4 A-B-C-HJK
04810-00140 | O-ring 4 |For3/8 D-E-F-G
Month and serial No.
ok O SO
Month
Jan Feb -+ Sep Oct Nov Dec
12 o 2 0¥ Z
Marking
No. Part No. Part name Qty Remarks
1 | RB411-6242A | Shaft (swivel joint) 1
2 | RC411-9234A | Collar (swivel joint) 1
3 | RC411-6241A | Gasket 1
4 | RC411-6238A | Gasket (swivel joint) 11
5 | RB411-6241A | Body (swivel joint) 1
6 | RC411-6237A | Collar (swivel joint) 1
7 | 04612-00500 | Shaft circlip 1
8 |31353-4385A | Plug 1
9 |68311-1338A | Plug (PT 1/8) 4
10 | 68311-1335A | Plug (PT 1/4) 4
11 | RB411-6246A | Collar (swivel joint) 2
12 [ 01133-61230 | Bolt 4 | M12x1.25 7T
11-S-63
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[10] Track stretch lever 1) Precautions in disassembling/reassembling
(1) Do not bend the tip of the cable outer

casing. Ensure the end straight at least 20

U mm long.

(2) Apply grease to the rotary bearing. Make
sure it moves smoothly.

(3) Route the cable with a bend of at least
150R.

(4) Finally make sure the valve spool moves
smoothly all over its stroke.

T

Le/m

=

(2H3F (1) (B)S) (4)(5)

& e
@5 © PRy

Rl 141120

Interchange

Dwg. No. Part No. Part name ability Remarks
010 RB411-6590-0 Lever, assembly (track stretching)
020 [08511-01615 Bushing
030 [04011-60160 Flat washer
040 [05525-51600 Snap pin
050 RB411-6512-0 Link, assembly (dozer)
060 [08511-01615 Bushing
070 [04011-60160 Flat washer
080 [05525-51600 Snap pin

090 RB411-6578-0 Cable (track stretching)
100 |RB411-6535-0 Rod (95)

White ID marking

NN_;_\_;_\_;_\_\_\_\N_\_\_\N_\)Q
<

110 68021-3279-0 Pin

120 05525-60500 Snap pin
130 04013-60080 Flat washer
140 05525-50800 Snap pin
150 55611-3145-0 Lever grip 1
160 04013-60100 Flat washer
170 05525-61000 Snap pin

11-S-64
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[11] Counterweight

00—

1)

Hook bolt
2-MIExZ

Precautions in disassembling / reassembling

(1) Tightening torque of counterweight:
367.7~431.5N'm (37.5~44.0kgf-m)
Apply screw LOCTITE. (Loctite 271)

(2) Before applying the thermal insulation and
sound-absorbing sheet, check the contact
surfaces for oil and dust. Clean the
surfaces as required.

(3) Apply and press all over the insulation and
compound, leaving no looseness.

Q't
Dwg. No. Part No. Part name Y Intercﬁange Remarks
A ability
010 RB411-4811-0  [Counterweight 1 Canopy fixed track
010 RB411-4821-0 |Counterweight (variable) 1 Canopy fixed track
010 RB411-4831-0 |Counterweight (cabin) 1 Cabin
020 90585-1199-0  |Plug 2
030 RC411-4841-0 |Bolt 2 M10%x1.25 7T
040 RP801-4812-0 |Washer 2
050 04512-60200 Spring washer 2
No. Part No. Part name Qty
:I_f__ 1 RB411-4835 A Sound absorber (1, counterweight) 1
_ 2 RB411-4836 A | Sound absorber (2, counterweight) 1
3 RB411-4838 D Sound absorber (3, counterweight) 1
I
Counterweight identification
Model Part No. Dime:“”
Fixed track + canopy type RB411-4811 A 70
U-20-3 | Variable track + canopy type RB411-4821 A 70
Fixed track, variable track + cabin type | RB411-4831 A 115
U-25 (Canopy, cabin type) RB411-4811 A 115
Variable type
Model Part No. Casting
0203 Variable track + canopy type RB411-4821 A U-20D
Variable track + cabin type RB411-4831 A U-20C
11-S-65
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III. Engine

A. 05-M Series ENGINE WSIM ........ouiiieeeeee ettt ae s I11-2
a. Engine Specifications for construction machinery ..............ccocoviviiiiieinceeeee, 111-4
D. DIMENSIONS ...ttt ettt ettt ettt e bt e et e st e seete e st ensensesseensensassesseeseensensens 111-8

111
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A.05-M Series Engine WSM

TO THE READER

The following engine WSM has been compiled after minor changing of original -05 series engine WSM by
eliminating some pages which doesn’t apply to construction machinery model of V-3 series.

Still some pages contain common specifications on -05 series engine. Therefore, some data may differ
from the engine mounted on construction machinery. In that case, please come to a. Engine specifications
for construction machinery.

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 section.

B Mechanism
Information on the Features and New Mechanisms are described. This information 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.

July 2003
© KUBOTA Corporation Construction machinery Division

I1-2
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P
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/]
A SAFETY FIRST

This symbol, the industry’s “Safety Alert Symbol”, i3 used throughout this manual and decals on
the engine itself to warn of the possibility of personal injury. Read these instructions carefully.

It is essential that you read the instructions and safety regulations before you attempt 1o repair or
use this unit.

S\
SN AN

A R RN
NN

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

Sn—

A WARNING: Indicates a potentially hazardous situation which, If not avolded, 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.

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

M NOTE : Gives helpful information.

00000200011

BEFORE SERVICING AND REPAIRING

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

(2) Clean the wotk area and engine.

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

(4) allow the engine 1o cocl before proceeding.

(5) Stop the engine, and remove the key,

(8) Disconnect the battery negative cable.

g

DOOOOFO0010

00000200021

11-3
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a. Engine Specifications for construction machinery
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U20-3EU U25-3EU
Model D1105-EBH-10 D1105-EBH-11
No. of cylinder 3 «—
mm 78.0 x78.4 «—
Bore x Stroke -
in 3.07 x 3.09 «—
. cc 1123 «—
Displacement —
in 68.53 «—
kW/rpm 14.0/2200 15.5/2400
Max. output/rpm PS/rpm 19/2200 21/2400
HP/rpm 18.7/2200 20.7/2400
Compression ratio 24 «—
N-m 66.2 65.8
Max. torque kgf-m 6.8 6.7
ft-Ibf 49.2 48.5
. . mm 462 x 394 x 616 «—
Dimensions:LxWxH -
in. 18.2x15.5%x24.3 «—
. kg 89 «—
Dri weight
Ibs 196.2 «—
mm 0.145-0.185 «—
Valve clearance -
in. 0.0057-0.0073 «—
Firing sequence 1-2-3 “—
c . MPa 3.23-3.63/2.3 «—
ompression pressure >
kgf/cm 33-37/23 «—
(A)(B) i
psi 469-526/327 «—
Fan belt Bando RPF2370 «—
g/kWh 286 «—
Fuel consumption ratio g/Psh 210 “—
Ibs/Hph 0.47 «—
) I’h 4.6 5.0
Fuel consumption
gal/h 1.22 1.32
Max.speed without load rpm 2600> «—
Speed with 2 pumps relief rpm 2200> «—
Speed with idling rom 1200-1300 “—
. . kPa 196-441/10 «—
Engine oil pressure kgflcm? 2.0-4.5/1.0 -
with rated engine rpm
psi 28.4-64.0/14.2 «—
MPa 13.7-14.7 «—
Injection pressure kgf/cm2 140-150 «—
psi 1991-2133 «—
. . g/kWh 0.95 «—
Engine oil g/Psh 0.7 -
consumption ratio
Ibs/Hph 0.71 «—
11-4
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Engine electric components

U20-3EU U25-3EU
D1105-EBH-10 D1105-EBH-11

Fuel injection pump type BoschMDtype mini-pump «—
Nozzle type DN4PDN mini-nozzle

MPa 13.7-14.7 «—
Injection pressure kgf/cm2 140-150 «—

psi 1991-2133 «—
Dynomo 12V360W “—
Manufacturer P/N 1G070-6401A «—
Regulator adjusting voltage \% 12V14A «—
Battery type 75D23RMF “—
Nominal capacity of 5hrs rating Ah 52 «—
Specific gravity of electrolite 1.26< «—
Starter motor 12V1.0kW «—
Manufacturer P/N 19269-6301A «—
Glow plug Q 0.9 «—

1-5
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Performance curves
Model D1105-EBH-10

| 1503046 N " m | ot .o
/—;_\ﬁ70 - L
60 +§ o=
50 | § "’i."
PO W 40 Ly
19114
18'13
[ 7
16‘12
_ 1571
= 14
S 10
w31
S 12{ 9
« 1171 8
<I
= 101 ;
9- 5/PS-h
s 6 oK E
\_—-—_‘/. 2170 200%
260 —
190 &

1000 1200 1400 1600 1800 2000 2200
ENGINE SPEED r/min
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Performance curves

Model D1105-EBH-11
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b. Dimensions

-—"'r"'?.‘ ':1' d
[4Sp BESEE
_ur_.__

1
P rr

Unit : mm {in.)
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11-8

B

Bl —

p

= j

J
01640F10040
~ =10 = & = bis
D305-B (E) D1005-B (E) D1105-8 (E) D1105-T-B (E}
A 497.8 (19.60) 497.8 (19.60) 497.8 (19.60) 497.8 (19.80)
B 230 (9.06) 230 (9.06) 230 {9.06) 230 {9.06)
c 320 (212.60) 2330 (212.99) 2330 (012.99) @330 (012.99)
D 396 (15.59) 396 (15.59) 396 (15.59) 396 (15.59)
E 194 (7.64) 194 (7.64) 194 (7.64) 194 (7.64)
F 608.7 (23.96) 608.7 (23.96) 608.7 (23.96) 608.7 (23.96)
G 2335 (9.19) 233.5 (9.19} 233.5 (8.19) 233.5 (9.19)
H 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87)
I 2251.12 -~ 250.81 32561.12 ~ 250.81 225112 ~ 250.81 @ 25112 ~ 250.81
(9.887 ~ 9.874) (299.887 ~ 9.874) (29.887 ~ 9.874) (09.887 ~ 9.874)
J 56 (2.20) 56 (2.20) 56 (2.20) 56 (2.20)
01640200130
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I11. Engine (Mechanism section)

ALFCAIUIE ..ottt et e et e b e e te et eebe e s rae e teeeaneenbeesaens 111-M-2
B. ENGINE DOAY ..ottt ettt et e e et e be e e e abeereeenneas 111-M-3
[T CYINAEN DIOCK .....c.vieieiiiiiceieeece ettt ettt et b b et essessesreeseensenns I11-M-3
[21 CYIINAEI NEAM ...ttt ettt ettt ettt e te s eae s 1-M-3
[BICranKSNAft ... e ettt I11-M-4
[4] Piston and PiStON FMINGS ...c.oocuiiiiiciceceeeeee ettt re et et e ees 111-M-4
[B1CONNECHNG FOA .....oiiiiiiiiiie ettt et et e b e saeseesse s eseessessesseenas I1-M-5
[B] ROCKET @IMN ..ottt ettt ettt et e e e s te et e e beesbeesbeesteesbeenvaesseeens 111-M-5
[71CaAMSNATL ...ttt ettt I11-M-5
[BIFUEI CaMSNATt ..ottt ettt et et 1-M-6
[OTFIYWREEI ...ttt ettt ettt et sa et beessessesseeseeseensenns 111-M-6
C. LUbricating SYSIEM ...ttt ettt 11-M-7
KT L= = | OO SO I11-M-7
[2]1 Ol PUMIP ettt ettt ettt ettt ettt e teeteeste et e teetsententeeteensense e I11-M-8
[BIREIET VAIVE ...ttt ae e I11-M-8
[A] Ol fIEEr CAMtMAGE ...ocveeeiiee ettt ettt ettt ets et e te e e 11-M-9
[B] Oil PresSSUre SWItCR ........ooveieiieeeeeeeeeeeee ettt I1-M-9
D. COO0lING SYSIEIM ..ottt ettt et e b e e se e s teeseesaesseesseesaessaenseennan 111-M-10
[ITGENETAI ...ttt ettt ettt et e et te e e teereens e e nas 11-M-10
[2]WALEE PUMIP ..ottt et et e e ae et e eee et e eneeeneenens I1-M-10
[BITREIMOSIAL .....oooiieeec ettt et e b e eta e et e e e e eresebeaeas 111-M-11
[4] Radiator (not included in the basiC €NgINE) ..........ccocvviiieciiiiciceeeeeeee e 11-M-11
[SI RAAIAION CAP .eviiiiciiieece ettt ettt et et e e et e tbeeebeetaeetaeernesesasesenseas 111-M-12
E. Intake / @Xhaust SYSIEM ......c.ooviiie et 111-M-13
[1] Air cleaner (not included in the basiC €NgiNe) .........c.ccoveeiiiieiieieieeeee e 11-M-13
[2] Muffler (not included in the basic enNging) ..o I1-M-13
FLFUBI SYSTEIM .ottt ettt e eae e s teebeesaesseesseesaessaenseesnen 111-M-14
[ITGENETAI ...ttt ettt e ettt et e et te e e teeteeaa e e nas 11-M-14
[2] INJECHON PUMIP ...ttt ettt ettt e aebeessessesseesaeseennas I11-M-14
[B1INJECHON NOZZIE ...ttt et s b et st ere e tae s aeas 11-M-17
[4] Fuel filter (not included in the basic Model) ........cccoooviiieiiiieicceeeeee e, 11-M-17
[B] GOVEINOL ..ottt ettt ettt et te e te et e et e e teeteeteebeeteetseasesteeseeasessennas 111-M-18
[6] Automatic advance timer (not included in the basic model) ........c.ccccceveviiiinieiennne. 11-M-20
G.EIECHCAI SYSIEIM ...ttt sbe e e s reeseessessaeseesnens 111-M-22
[11ChArGING SYSIEIM ...ttt ettt ettt et e se e 11-M-22
H. TUrDO Charger SYSIEIM .......ouiiiiie ettt et eb e et e s eaeere e e 111-M-23
111-M-1
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U20-3, U25-3 WSM Engine (Mechanism section)

A.Feature

The 05 SERIES ENGINE are vertical, water-cooled, 4
cycle diesel engines,

They are incorporated KUBOTA's foremost
technologies. With KUBOTA’s E-TVCS (Three Vortex
Combustion System), well-known Bosch MD type
injection pump and the wall-balanced designs, they give
greater power, low fuel consumption, little vibration and
quiet operation,

Il NOTE

¢ 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

freindly.

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)

01640F 10070

01640F 10080

11800M10011

11-M-2
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B.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.

11900F 10020

11900M10020

[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 other 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
E-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 °P).

11790F 10040

{1) Combustion Chamber {(7) Depression
{2) Intake Port (8) Comprassed Air A}
{3) Exhaust Port 11790F 10050

{4) Nozzle Assembly {A) Connectto Combustion

{5) Glow Plug Chamber

{8) Cylinder Head

11900M10031

11-M-3
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[3] Crankshaft

The crankshaft with the connecting rod converis the
reciprocating motion of the piston into the rotating
mofion,

The crankshalft is made of tough special alloy steel,
and the journals, pins and cil 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 spiit type with thrust bearings.

The crankshaft is provided with an cil gallery, through
which engine oil is fed to the crankpin portion, and
11790F10060 lubricates it.

11790M 10040

[4] Piston and piston rings

The piston has a slightly oval shape when cold {in
consideration of thermal expansion) and a concave
®f 1] head.

\ Three rings are installed in grooves in the piston.
The top ring (1) is a keystone type, which can stand
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 ol ring
against the cylinder walll.
11790F10070 Several grooves are cut on the top land to help heat
dissipate and to prevent scuffing.

{1) Top Ring {4} Depression
(2) Second Ring {5} Valve Recess
{3) Oil Ring

11900M 10041

1-M-4
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[5] Connecting rod

The connecting red (2) is used to connect the piston
with the crankshaft.

The big end of the connecting rod has a crankpin
bearing (3} (split type) and the small end has a small end
bushing (1) (solid type).

(1) Small End Bushing {3) Crankpin Bearing
{2) Connecting Rod

11790F10090

11 790M 10060

[6] 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 intake and
exhaust valves.

Lubricating oil pressurized through the bracket to the
rocker arm shaft, which serves as a fuicrum so that the
rocker arm and the entire system are |ubricated

sufficiently.
{1} Rocker Arm (4} Rocker Arm Bracket
(2) Lock Nut (5} Rocker Arm Shaft

{3} Adjusting Screw

11900F10060

11800010070

[7] Camshaft

The camshaft (3) is made of special castiron, and the
journal and carn sections are chilled to resist wear.
The journal sections are force-lubricated.

(1) Cam Gear (3) Camshaft
(2) Camshaft Stopper

1180CF 10010

11300M 10050

11-M-5
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[8] Fuel camshaft

The fuel camshaft (2) controls the reciprocating
movemnent of the injection pump.

The fuel camshaft is made of carbon steel and the
cam sections are quenched and tempered to provide

(A

greater wear resistance.
{1} Injection Pump Gear {A) Without Timer
{2) Fuel Camshaft (8) With Timer

(3) Automatic Advance Timer
{not included in the basic
madel)

(B}

§1640F10090

T1800M 10061

[9] Flywheel

The flywheel stores the rotating force in the
combustion stroke as inertial energy, reduces crankshaft
rotating speed fluctuation and maintaing the smoocth
rotating conditions.

The flywheel periphery is inscribed with the marks
showing fuel injection timing angle lines and top dead
center mark TC.

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

:;; Crankshlaft {3) Flywheel Screw
Flywhee

11790F10140

11900M 10081

11-M-6
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C.Lubricating system
[1] General

{1) Rocker Arm

{2) Qil Pressure Switch
{3) Rocker Arm Shaft
{4) Valve

{51 Governor Shaft
{6) Idle Gear

{7} Crankshaft

{8} Oil Pump

{9) Qil Strainer

{10} Relief Valve

{11} Push Rod

{12} Tappet

(13} Camshaft

(14} Piston

{15} Cennecting Rod
(16} Qil Fiiter Cartridge

11900F10070

This engine's lubricating system consists of oil
strainer (9), oil pump (8), relief vaive (10), oil filter
cartridge (16} and oil pressure switch (2).

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 filiered. Then the oil is
forced to crankshaft (7), connecting rods (15), idle gear

(6). governor shaft (5), camshaft (13) and rocker arm
shaft (3} to lubricate each part.

Some part of cil, splashed by the crankshaft or
leaking and dropping from gaps of each pant, lubricates
these parts . pistons (14), cylinders, small ends of
connecting rods, tappets (12), push rods (11), inlet and
exhaust valves (4) and timing gears.

11800M 10090

1-M-7
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[2] Oil pump

The oil pump in this engine is a trochoid pump.

Inside the pump body, the 10 lobe inner rotor (2} is
eccentrically engaged with the 11 lobe outer rotor {(1).
The inner rotor is driven by the crankshaft, which in turn
rotate the outer rotor.

When the inner rotor rotates, the outer rotor also
rotates in the same direction. The two rotors have
differences in lobe number and center, which generates
space between lobes as shown in the figure.

At position (A), there is little space between iobes in
the inlet port.  As the rotor rotates towards pasition, the
space between the lobes becomes larger, creating a
negative pressure which sucks in oil.

Quiside the inlet port, as shown in position (B), the
space between the lobes becomes gradually smaller,
and oil pressure increases. At position (C), oil is
discharged from the outlet port.

{1) Outer Rotor {3) Inlet Port
{2) Inner Rotor {4} Outlet Port

11900F10080

11900M 10101

[3] Relief valve

The relief valve prevents the damage of the
lubricating system due to high oil pressure. This relief
valve is a ball type direct acting relief valve, and is best
suited for low prassures.

When oil pressure exceeds the upper limit, the ball
(2) is pushed back by the pressure cil and the oil
escapes. :

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

11800F 10090

11200M10111

11-M-8
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[4] Oil filter cartridge

11900F10100

11900F 10101

[5] Oil pressure switch

A) 8)

11730F10180

Downloaded from www.Manualslib.com manuals search engine

Impurities in engine oil can cause to wear and seize
components as well as impairing the physical and
chemical properties of the oil itself. Impurities contained
in force-fed engine oil are absorbed on the filter paper for
removal as they pass through the filter element {1).

When the filter element is clogged and the oil
pressure in inlet line builds up by 98 kPa (1.0 kgficm?, 14
psi) more than the outlet line, the bypass valve (2} opens
and the oil flows from inlet to outlet bypassing the filter
element.

{1) Filter Element {2) Bypass Valve

T1900M10120

The oil pressure switch is mounted on the cylinder
block, to warn the operator that the lubricating cil
prassure is poor.

If the oil pressure falls below 49 kPa (0.5 kgf/cm?, 7
psi), the oil waming lamp will light up, warning the
aperator. In this case, stop the engine immediately and
check the cause of pressure drop.

(1) Terminal (A} At Oil Pressures of 49 kPa
(@ Insutator {0.5 kgticm?, 7 psl) or Less
(3) Spring (B) At Proper Oil Pressure

{4) Rubber Gasket
{5) Contact Rivet
(6) Contact
{7} Qil Switch Boly
11790M10152

11-M-9
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D.Cooling system
[1] General

D

S

{1} Radiator

{2} Water Pump
{3) Suction Fan
{4) Thermostat
{5} Cylinder Head
{8} Cylinder Block

1] g

e— | |l f] \-

ldf l

L —

L
11900F 10110

-

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

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

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

[2] Water pump

11900F 10441

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

11800M710131

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.

{3} Mechanical Seal
{4y Water Pump Impeller

{1) Bearing Unit
{2) Water Pump Body

11900M 10141

11-M-10
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[3] Thermostat

11790F 10210

B

The thermostat maintains the cooling water at correct
temperature. KUBOTA's engine uses a wax pellet type
thermostat. Wax is enclosed in the pellet. The wax is
solid at low temperatures, but turns liquid at high
temperatures, expands and opens the valve.

(A} At low temperature (lower than 71 °C, 160 ‘F)

As the thermostat is closed, cocling water circulates
in the engine through the water return pipe without
running to the radiatar.

Air in the water jacket escapes to the radiator side
through leak hole (8) of the thermostat.

(B8} At high temperature (higher than 71 °C, 160 °F)

When the temperature of cooling water exceeds 71
°C (160 °F), wax in the pellet turns liquid and expands.
Because the spindle (4) is fixed, the pellet (3) is iowered,
the valve (2) is separated from the seat (1), and then
cooling water is sent to the radiator,

(1) Seat (6) Wax (Solid)
(2) valve (7) Spring

(3) Peliet (8) Leak Hole
(4) Spindle (9) Wax (Liquid)

{5) Synthetic Rubber
11700M10182

[4] Radiator (not included in the basic engine)

11790F 10220
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The radiator core consists of water carrying tubes (2)
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 (3) Fin
() Tube

11790M10187

11-M-11
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[5] Radiator cap

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

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.)

{1} Pressure Valve {A) When radiator internal
{2} Vacuum Valve pressure is high

{B) When radiator internal
pressure is negative

(8)

11790F10230

11790M1020%

11-M-12
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E.Intake / exhaust system

[1]Air cleaner (not included in the basic engine)

01640F10100

The air cleaner is a dry-cyclone type for easy
maintenance. Sucked air is caused to flow in a whirling
way with fin {1). As a result, heavier dust particles
circulaie around the circumference and enter the holes
in the baffle cover (6) and accumulate in the dust cup
(8). Minute dust, while circulating in the air flow, is
absorbed by the element {3) and thus prevented from
entering the engine.

{1) Fin {4} To Cylinder
{2) Air Cleaner Bexdy {5} Dust Cup
{3) Air Filter Element {6) Baffle Cover

01640M 10010

[2] Muffler (not included in the basic engine)

01640F10110
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High temperature and high pressure exhaust gas is
intermittently discharged by fuel combustion generating
pressure waves inside the exhaust pipe which will resutt
in noise.

The muffler is used to reduce this noise.

This muffler consists of a perforated inner tube (4)
and outer tube (3), glass wool (2), main body (1), etc.
The glass wool placed between the outere tube and
main body, absorbs the exhaust noise of higher
frequency.

(1) Main Body (3) Quter Tube
(2) Glass Wool 4) Inner Tube

01640M 10020

11-M-13
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F. Fuel system

(1) Fuel Tank

(2) Fuel Fitter

(3) Injection Pump

{4) Injection Pipe

(5) Injection Nozzle
(6) Fuel Overflow Pipe

Fuel Feed Pump

[1] General
@
= ‘""F 3 @
E \\\\% %%ﬁ%ﬁ*f/@
! !,
X [F N\
A il |
—— L;_ll‘l/@)
i
01640F10540

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

The fuel pressuwrized by the injection pump to the
opening pressure (13.73 to 14.71 MPa, 140 to 150 kgff
cm?, 1991 to 2133 psi), of the injection nozzle (5) is
injected into the combustion chamber.

[2] Injection pump

19900F10150

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 (8) from the upper part of the nozzle
holder.

11900M10151

A Bosch MD type mini pump is used for the injection
pump. [t is small, lightweight and easy to handle.

The plunger (7) with a left-hand lead reciprocates via
the tappet roller (2} by means of the fuel camshaft,
causing the fuel o be delivered into the injection nozzle.
{1} Control Rack (5} Delivery Valve
{2) Tappet Roller (8) Cylinder
(3} Dumping Valve {7} Plunger
{4) Delivery Valve Holder

11900M10170

11-M-14
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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 sleeve, the plunger
(3) is rotated by the movement of the conirol rack to
increase or decrease of fuel delivery.

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

{1} Pump Element {3) Slot

{2) Cylinder (6) Control Groove
{3) Plunger (7) Driving Face
{4) Feed Hole

11780F 10260

11750M 10231

(2) Delivery Valve

The delivery valve consists of the delivery valve (1}
2 and delivery valve seat (2).

The delivery valve performs the following functions.
1. Reverse flow preventing function

If the fuel flow reverse from the injection nozzle side
A " when the plunger lowers, the time lag between the next
y delivery start and the nozzle injection start increases. To
avoid this, the delivery chamber to injection pipe
interruption by delivery valve (1) prevents this reverse
fiow, thus keeping fuel always filled in the nozzle and
pipe.
2. Suck-back function
11790F10270 After completing the fuel delivery, the delivery valve
lowers, and the relief plunger (4) end contacts the
delivery valve seat (2). The valve further lowers until its
seat surface (3} seats firmly the delivery valve seat.
During this time, the amount of fuel corresponding to {(A)
is sucked back from inside the injection pipe, the
pressure inside the pipe is reduced, thus leading to an
improved injection shut off and preventing after leakage

dribbling.
{1) Delivery Valve {3) Seat Surface
{2} Delivery Valve Seat {4) Relisf Plunger
11790M10241
I1-M-15
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(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. Atsuck-back

At suck-back by defivery 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 nozzie is improved.

11790F 10280

T1790M 10251

(4) Injection Control

1. No fuel delivery

At the engine stop position of the control rack (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
rack {3).

When the plunger is pushed up, the feed 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 (3).

The amount of the fuel corresponds to the distance

“A”.
{1y Stot {4) Delivery Chamber
{2) Plunger (9) Feed Hole
{3) Control Rack 6) Control Groove
11900F10160
11900MT0181
111-M-16
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[3] Injection nozzle

wie]

11790F 10300

[4] Fuel filter (not included in

This nozzle is throttle-type. The needle valve (8) is
pushed against the nozzle body (7) by the nozzle spring
via the push rod (5). Fuel pressurized by the injection
pump pushes the needle valve up and then is injected
into the sub-combustion chamber.

Excessive flow passes from nozzle 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/em?, 1991 to 2133 psi), and is adjusted with
adjusting washers (3).

{1) Bar Filter (6) Retaining Nut

{2) Nozzie Holder Body (7) Nozzle Body
{3) Adjusting Washer (8) Needle Valve
{4) Nozzle Spring (9) Heat Seat
{5) Push Rad {10) Gasket

11790M10272

the basic model)

C1640F 10120

(B}
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Each moving part of the injection pump and nozzle is
extremely precision machined, and clearances of their
gliding parts are extremely small. Fuel itself serves as
lubricating ail. For this reason, it is extremely important
1o compietely 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.,

{1) Cock Body (A} Inlet
{2) Filter Elament (B} Outlet
{3) Fitter Cup
(4) Retaining Ring
{5) Fuel Cock
01640M 10030

I-m-17
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[5] Governor

This mechanism maintains engine speed at a
constant level even under fluctuating loads, provides
stable idling and regulates maximum engine speed by
controlling the fuel injection rate.

This engine uses a mechanical governor that controls
the fuel injection rate at all speed ranges (from idling to
maximum speed) by ulilizing the balance between the
fiyweight's centrifugal force and spring tension.

A governor shaft for monitoring engine speed is
independent of the injection pump shaft and rotates at
twice the speed of conventional types, providing better
response 10 load fluctuation and delivering greater
engine output.

(1) Stan Spring {6) Fark Lever Shaft
{2) Governor Spring 1 {71 Fiyweight
(3) Governor Spring 2 (8) Torque Spring
{4) Fork Lever 1 {9) Governor Shaft
(5) Fork Lever 2 (10} Governor Sleeve
11800F10170
H1900M10180
I11-M-18

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

U20-3, U25-3 WSM Engine (Mechanism section)

I At Stant
As no centrifugal force is applied to fiyweight (7), low
tension of start spring (1) permits control rack to move to

HE) the starting position, supplying the amount of fuel
1 required to start the engine.
H At ldling

Setting speed control lever (11) to the idling position
DO : during engine rotation permits the low tension of

=l governor spring 2 {3), start spring (1) and idle limit spring
L 5 (12) to balance the centrifugal force of flyweight (7}
N ' without activating high tension governor spring 1 (2). In
this way, the fuel injection rate can be controlled to
3 ensure stable idling.
5 H At High Speed Running with Overload

Governor spring 1 (2) and 2 (3) control the fuel
injection rate. To maintain the required engine speed,
fuel is supplied according to the speed control lever
sefting and load by balancing the tension of governor
springs 1 and 2 with the centrifugal force of flyweight (7).

In addition, idle limit spring (12) provides stable
11900F 10380 engine rotation.

"]
>
@_____-——'
o
@ |

B During Overload

At load increases, the engine speed decreases,
reducing the flyweight's centrifugal force. Governor
springs 1 (2} and 2 (3), therefore, pull fork levers 1 (4)
and 2 (5), increasing the fuel injection rate and
maintaining engine speed.

If engine speed decreases due to a further increase
in load, fork lever 2 (5) will come in contact with the fuel
limit bolt, stopping a further increase in the fuel injection
rate.

Torque spring (8) incorporated in fork lever 1 (4)
moves the lever in the direction of fuel injection rate
increase, thereby boosting torque and providing greater
engine outpur.

s
F,

LY SR

\

ol

AT

(1) Start Spring {8 Torque Spring
11900F10190 (2} Governor Spring 1 {9) Governor Shaft
(3} Governor Spring 2 {10) Govemnar Sleeve
{4) Fork Lever 1 {11) Speed Control Lever
{5) Fork Lever 2 {12) Idle Limit Spring
{6) Fork Lever Shaft {13} Fuel Limit Adjust Bolt
{7) Plyweight {14) Control Rack Pin
11900M10200
111-M-19
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[6] Automatic advance timer (not included in the basic model)

Fuel fed by the injection pump passes through the
injection pipe to the injection nozzle. The time required
for fusl to flow from the injection pump to the nozzle is
almost constant, irrespective of enginespeed. The time
required for injected fuel fo ignite, burn and reach the
maximum pressure is alse virtuaily constant, irrespective
of engine speed. Therefore, as engine speed increases,
ignition timing is delayed, and vice verse. If fuel injection
timing is fixed, it is impossible to provide optimum
injection timing at each engine speed. To solve this
problem, an automatic injection advance timer is used to
control fuel injection timing automatically. This engine
uses a mechanical timer for this purpose which utilizes
the balance between the flyweight's centrifugal force
{(generated by engine rotation) and spring tension.

The structure of the fimer is as illustrated in the
figure.

Hub bolt (8) is inserted into the hole located on one
side of flyweight (6). Hub (7} is secured to fuel cemshatt
(1) by key and nut. Driving plate (3) is bolted to injection
pump gear (2). Driving bolt (4) securing driving plate (3)
is in contact with the curved surface of flyweight (6).
Timer spring (5) is installed between driving boit (4) and
hub bolt (8). '

Therefore, torque is transmitted from the crankshaft
01640F 10130 to the fuel camshaft via the foliwoing route

Crank gear (9) — Idle-gear 1 (10) — Injection pump
gear {2) —» Driving plate (3) — Driving bolt (4) —
Flyweight (6) — Hub bolt (8) — Hub (7) — Fuel camshatt
m

01640F10090

{1) Fuel Camshaft {7) Hub

{2) Inejction Pump Gear {8} Hub Bolt

{3} Driving Plate {9 Crank Gear

{4} Driving Boit {10} idie Gear 1

{5) Timer Spring (11) Idte Gear 2

{8) Flyweight {12} Governor Gear

01640M10040

111-M-20
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I During iow-speed travel

As the centrifugal force applied to flyweight (6) is
small, spring force presses the flyweight inward,
permitting driving bolt (4) to come in contact with
flyweight at the position shown in the figure.

(4)Dniving Bolt {B}Hub Boit

01640F10140

01640M10050

l During medium- to high-speed travel
il As engine speed increases, the centrifugal force
applied to fiyweight (6) increases, expanding it around
hub bolt (8} in the direction of the arrow, thereby rotating
the position {(where driving bolt (4) is in contact with
fiyweight (6)) through angle 0 as shown in the figure.
Therefore, since the fuel camshaft rotates from
injection pump gear (2) in the rotational direction through
angle 0, injection timing is advanced.

{6)Ftyweight

01840F10150

01640M 10060

11-M-21
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G.Electrical system
[1] Charging system

(1) Alternator

A compact alternator with an IC regulator is used,

having the following characteristics:

& Approximately 26 % lighter and 17 % smaller than a
standard alternator.

® Cooling performance and safety have been improved
by combining the cooling fan with the rotor and
incorparating the fan / rotor unit inside the alternator.

& |C regulator is fitted inside the alternator.

& The rectifier, IC regulator and similar components are
easy 1o remove, making it easier to service the
alternator.

01640F10160

01640M90010

(2) IC Regulator

An IC regulator uses solid state transistors, chips or
othere semiconductor etements instead of the relays in a
conventional regulator.,  Stable characteristics are
achieved by cutting off the fisld current.

IC regulators have the following characteristics:
® The -control voltage does not change over time, so

the need for readjustment is eliminated. Since there

are no moving parts, IC regulators are extremely

durable and resistant to vibration.
¢ The overheat compensation characteristics ensure

that the control voltage is reduces as the temperature

" rises, so the battery is charged at just the right level.

01640F10170 The internal circuitry of the IC regulator is shown in
the diagram. It consists of a hybrid IC incorporating a
monolighic |C. (The internal circuitry of the monalithic IC
is extremely complex, so it is shown as simply “M.IC
clreult”.

Tr1 acts as the contacts controlling the field current,
and Trz acts as the charge lamp relay controlling the
flashing of the charge lamp.

The M.IC circuit controls Tr1 and Tr2, and monitors
the alternator output voltage, and detacts any drop in L
terminal voitage or breaks in the rotor coil.

(1) IC Regulator

01640M90020

11-M-22
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U20-3, U25-3 WSM Engine (Mechanism section)

H.Turbo charger system

! i E

PAEICTRC)

01640F 10180

{1) Acluator

{2) Turbine Housing
{3) Snap Ring {7) Piston Ring
{4) Lock Nut {8) Bearing

{8 Compressor Wheel
{€) Turbine Whaal

(%) Snap Ring

{10} Snap Ring (TD025)
{11} Piston Ring {15) Thrust Bearing
(12} Ol Deftector {16) Thrust Ring

{13) Thrust Sleeva
(14) O-ring

This turbe charger consists basically of a centrifugal
compresser mounted on a common shaft with a double
Tlow turbine driven by exhaust gas from the engine.

The turbo charger is capable of supplying far more air
to the engine than for a non-supercharged engine, which
is without such a charger.

In applications where the boost pressure is relatively
low, the turbo charger is capable of reducing the smoke

concentration, the concentration in the cylinder, fuel
consumption, and deterioration in performance at
elevated terrain by increasing the amount of air to the
engine.

In applications where the boost pressure is high, the
charger is capable of providing a large increase in
engine output by increasing the amount of air into the
enging, in addition to the above mentioned advantages.

01640M10070

11-M-23
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{1) Mechanism

B Turbocharger Works
(@ @ 3 While the engine is running, exhaust gas passes
through the exhaust manifold to rotate the turbine wheel
(3) of the turbocharger (2} at high speed.
ik = 1 Rotation of the turbine wheel rotates the compressor
' wheel (7) at the same speed because both wheels are
: on the same shaft. As the compressor wheel rotates, air
I is sucked in, comprassed, and sent into the cylinder,
The higher density of the compressed air per cylinder
volume results in increased output compared with non-
7 f turbocharged engines of the same displacement.

B Advantages
Turbocharged engine have the following advantages:

1. Despite the increase in output, there is little increase
in friction loss. Therefore, good mechanical
efficiency is insured.

2. During overlap (when both the suction and exhaust
valves are open), compresed air forces out exhaust

C{ gas and fils the cylinder with fresh air. This

increases combustion efficiency.
3. Improvements in  mechanical and combustion

01640F10190 efficiency lead to a lower fuel consumption,
(1) Air Cleaner (B} Intake Valve
{2) Turbocharger {7) Compressar Wheel
{3) Turbine Wheel '
{4) Waste Gate Valve (ay Alr
{5} Exhaust Valve {b} Exhaust Gas
07640M 10080
111-M-24
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(2) Turbine

This is a radial flow turbine.

The turbine wheel assembly (3) uniting the turbine
wheel and shaft is designed to balance even at high
speads.

The turbine housing (2} has a vortex gas passage.
As the passage becomes smaller (from “A” to “B™), the
gas flow rate increases so that the turbine is rotated at
high speeds.

The turbine back ptate (1) prevenis the bearing
housing and bearing (floating metal) inside from being
directly exposed to the heat of the exhaust gas on the
turbine wheel side.
01640F10200 (1} Turbine Back Plate (a) From Cylinder

{2} Turbine Housing () To Exhaust Muffler
(3) Turbine Wheel Assembly

01640F10210

O16840M 70050
(3) Compressor

A radial flow compressor is used.

The compressor consists of a cast compressor wheel
(1), bearing housing (3}, insert (2), compressor cover (4).

Air is sucked at high speed by the compressor wheel.
As it passes through the spiral passage in the housing,
its speed is reduced to the proper level and forced into
the cylinder.

The compressor wheel is a precision-cast
component, which maintains the proper balance even at
high speeds. Its blades are curved backward to ensure
the highest performance.

The compressor housing is designed to regulate the
01640F 10220 air flow drawn by the whesel and increase its pressure.

@

(1) Compressor Wheel {a) To Cylinder
{2) Insert {b) From the Alr Cieaner
{3) Bearing Housing
{4) Compressor Cover
01640M10100

11-M-25
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(4) Bearing

(@ The shaft rotates at a very high speed-ens of
3 thousands of revolutions per minute. To withstand high

’ speeds, the bearings (5) use floating metals. These
bearings fioat on a film oil between the shaft and bearing
housing (4) and rotate to reduce the sliding friction.

The shaft also receives thrust force (in the axial
direction) on the compressor side from both the turbine
and compressor wheels. This load is borne by the thrust
bearing (3) fitted between the thrust sleeve (1} and thrust
ring {2} which is secured to the shaft and tums together
with the shaft.

©) Lubricating oil fed from the engine's oil pump enters
01640F10230 the bearing section through the top of the bearing
housing and passes through the internal passages,
lubricating the bearings. After that, it returns to the
engine from the bottom of the bearing housing.

(1) Thwust Sleeve (a) From Engine Oll Pump
{2) Thrust Ring {b) Tcthe Engine

{3) Thrust Bearing

{4) Bearing Housing

{5) Bearing

01640M70110

111-M-26
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(5) Seals (Piston Rings)

When lubricating oil leaks on the turbine or
compressor whesl side, it will adhere to the wheel or
housing. the cil may then be contaminated with dust or
carbon. Such contamination will destroy the balance of
the rotating shaft and prevent normal operation.

To prevent this problem, lubricating oil is sealed by
the follwoing parts:

On the turbine wheel side

* A piston ring {1} is placed over the shaft.
* The shaft itself has an oil fling portion (2).
On the compressor wheel side
* A piston ring (3) is placed over the thrust sleever (5).
* The oil deflector (4), which is placed on the thrust
sleeve (5), prevents oil from leaking to the piston
ring side.

In addition, oil is prevented from leaking to the
outside by a seal ring (square rubber ring) placed
hetween the center housing and the back plate.

B40F10240

{1) Piston Ring {4) Oil Deflector
{on the Turbine Side) (5) Thrust Sleeve
{2) Oil Fling Portion (8) Thrust Ring

{3) Piston Ring
{Compressor Side)

01640F 10250

01640M 10120

11-M-27
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II1. Engine (Service section)
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Engine (Service section)

A.Engine mount on the machine

(1) Engine bracket
Engine bracket assembly view

[1] Assembling procedure

1) Tightening torque of engine bracket:
48.1~55.9N-m (4.9~5.7kgf-m)

Loy,

b T

* Apply screw loctite (Loctite 271).

2) Tightening torque of anti-vibration rubber:
77.5~90.2N-m (7.9~9.2kgf-m)
* Apply screw loctite (Loctite 271).

3) Parts list

Zz
o

Part name Q'ty Remarks

Bracket (1, engine)

Bracket (2, engine)

Bolt M10x1.25

Anti-vibration rubber

Bolt M12x1.25

Plain washer

Spring washer

LRI ENEIE S
N NG NG N N I Y [ RN

Nut

4T

4) Tightening torque of engine mounting bolt:

i

|
1

Attention to the
thractan of

belleville spring
T

-

103.0~117.7N-m

(10.5~12.0kgf-m)

* Apply screw loctite (Loctite 271).
5) Parts list

No. Part name Q'ty Remarks
1 |Bolt 8 M12x1.25 9T
2 |Plain spring 8

Engine front side
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(2) Radiator

[1] Detaching the radiator

1) Park the machine on a level floor. Bring down
the front attachment and blade on the floor.

2) Remove the bonnet and the right side cover.

3) Remove the drain plug from the bottom of the
radiator to let out all cooling water. (For
changing the cooling water, refer to page A-
31))

4) Using a vacuum pump, detach the oil cooler.

5) Disconnect the two radiator hoses from the
radiator. Take out the radiator.

1I1-S-4
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Engine (Service section)

Radiator assembly view 1

Unit: mm
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[2] Reassembling the radiator

1)

2)

Clearance between radiator core (fin) and fan

(part A): 60-67 mm

* Keep the fan stretching evenly out of the fan
shroud.

Clearance between fan and fan shroud (part

B): Over 10 mm

(1)10 over
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Radiator assembly view 2

View D :

I
Front
% Radiator

Enging*
Back

!.\i\vk\\'\\\\\.'—
R\ S|

3) Parts list

pd
o

Part name Q'ty Remarks

Radiator, assembly

Shroud (fan)

Sound absorber (shroud, 1)

Sound absorber (shroud, 2)

Sound absorber (shroud, 3)

Bolt M6x1 7T

Cover (fan)

Cord clamp

Ol N|[oO|O|D|W|IN| -~

Bolt M6x1 7T

Hose (1, WP)

Hose (2, WP)

a4

Hose clamp (threaded)

Oil cooler U-20-3

Qil cooler U-25

14

Bracket (oil cooler) U-20-3

Bracket (oil cooler) U-25

15

Bolt M6x1 7T

16

Bolt M6x1 7T

17

Hose (drain)

18

Hose (drain)

19

Hose clamp (threaded 14)

20

Rubber-fitted washer

U-25 only

Downloaded from www.Manualslib.com manuals search engine
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Plug

22

PR N N == N =N I NG I NG R N R N IR N LN I G (AP N (RN I NS [ O T RN (' JN IR ) (R N [ N [ N SN

Plate (partition, top)

23

Sound absorber (partition,
top)

24

Grommet (200) 1

25

Plate (partition, bottom) 1

26

Sound absorber (partition,
bottom)

27

Bolt 4 |M6x1 7T

1-S-6
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Radiator assembly view 3

[T
Fa

b

11

a) Radiator

b Clamp to the inlet hose

¢ Suction hose, to be passed along center
d Catch the rubber’s hook tightly

1I-S-7
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(3) Muffler

Muffler assembly view 1 [1] Reassembling procedure

1) Reassembling steps
Temporarily tighten the bolts (A), (B) and (C).

sit - — Make sure there is no gap at the bolts.
{front and back) First tighten up the bolt (A).

e

— Tightening torque
23.5~27.5N-m (2.4~2.8kgf-m)
Second tighten up the bolt (B).
— Tightening torque
77.5~90.2N-m (7.9~9.2kgf-m)
Third tighten up the bolt (C).
— Tightening torque
3.9~5.9N-m (0.4~0.6kgf-m)
2) Keep a clearance of over 20 mm between the
tail pipe and counterweight.

3) Parts list

Zz
o

Part name Q'ty Remarks

0600 /@ .
Fit tagether with the slil Packing (non-asbestos) (424)

and stay end in alignment.

Bolt M10x1.25 7T

Flange (muffler)

Exhaust pipe band

Bolt M10x1.25 7T

Plain washer

Spring washer

Nut

Olo(N[o|g|h|WIN| -~

Muffler, assembly

-
o

Clearance o be'| ) Bracket (muffler)

)
aver20 mm 4

—_
N

Bolt

N
N

Cord clamp assembly 2

:F PR

M10x1.25 7T

-
w

Bolt

Pipe (muffler) U-20-3

2| 2N =2 W2 =2NINRIDNDIN 2N~

N
SN

Pipe (muffler) U-25

Keep the tail pipe inward the

counterweight end.

1-S-8
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(4) Fan belt
Engine assembly view [1] Reassembling procedure
1) Tightening torque of fan flange bolt:
7.8~8.8N-m (0.8~0.9kgf-m)
Fan Fan collar Fit the fan in position, referring to the figure at

CE50-rae j1eane-ralne left

2) Tightening torque of sensor (temperature):
62.7~72.5N-m (6.4~7.4kgf-m)

3) Tightening torque of alternator assembly
mounting bolt:
39.2~44.1N-m (4.0~4.5kgf-m)

4) Adjusting the V belt tension
Pressing the belt with a force of 58.8-68.6 N-m
(6~7 kgf-m), readjust the deflection to 7~9 mm.

(“

37 V belt

| B dl-5°7:a ‘ Applying a force of 58.8-686 N
Jfedlceldis : #7* )‘“; {6-7 kgf), make sure the
¥

{v\g_.._ — Eflective perpheral length 840 mm, o

1olerarice +6 mm b
(5) Air cleaner

Air cleaner assembly view

" deflection is 7-9 mm.

[1] Reassembling procedure
1) Connect the hose (1, inlet) as shown at left.
* An out-of-spec angle may cause unusual
operating noise.
Direction of bands 2) Parts list
No. Part name Q'ty Remarks
me Top Top 1 |Air clear.1er, assembly 1 ((422)
2 |Base (air cleaner) 1
Leﬂ@ Right Front@Baok Back Front 3 Nut 2 M10x1.25 4T
Back o Bottom 4  |Air cleaner band 1
etem 5 |Hose (1, inlet) 1
6 |Pipe band 1
7 |Pipe band 1
8 |Hose (2, inlet) 1
%@é? f)?fﬁ }@ 9 Pipeband 1
JAEW, hE —
B \ ~c / FAN }I
(Th=B = o RN
NVt AT . I
— ! O =\ 9 ?/ {a 5
] 4 = =
o ’0 K /
~ @) [ ] —
@ L r_l %hl “—U:d./f _\
T % g N s
| ir S
I T 1
111-S-9
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B.General
[1] Engine identification

(1) Model Name and Engine Serial Number

When contacting the manutacturer, always specify your enging
madel name and serial number,

(TGS 10010

{2) Cylinder Number

The cylinder numbers of 05 SERIES diesel engine are
M designated as shown in the figure,
i The sequence of cylinder numbsers is given as No. 1, No. 2, No.

3 and No. 4 starting from the gear case side.
q SICISIS)
nmmHJ—_'

T S 120

1I1-S-10
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[2] General precaution

® 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 fools are required, use KUBOTA genuine special
tools. Special tools which are not frequenily used should be
make according to the drawings provided.

e 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.

e Use only KUBOTA genuine parts for parts replacement to

A B) maintain engine performance and to ensure safety.

¢ Gaskets and O-rings must be replaced during reassembly.

7/ Apply grease to new C-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

@A which force is applied.

- # Be sure to perform run-in the serviced or reassembled engine.

B— W Do not attempt to give heavy load at once, or serious damage

may result to the engine.

A CAUTION

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

11790F00051

{1) Grease (A} External Snap Ring
{2) Foice (8) Internal Snap Ring
{3) Place the Sharp Edge against the

Diraction of Force

01640510030

1I1-S-11
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[3] Tightening torques

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

01640810760
(1) Tightening torques for special use screws, bolts and nuts

B NOTE

¢ In removing and applying the bolts and nuts marked with “*”, a pneumatic wrench or similar pneumatic
tool, if employed, must be used with enough care not to get them seized.

¢ For “*” marked screws, bolts and nuts on the table, apply engine oll to their threads and seats hefore
tightening.

¢ The letter “M"” in Size x Pitch means that the screw, bolt or nut dimension stands for metric. The size is
the nominal outside diameter in mm of the threads. The pitch is the nominal distance in mm between two

threads.
Item Size x Pitch N-m kgf-m fi-ibs

* Cylinder head cover cap nuts : M7 x 1.0 691088 0.7tc 0.9 511065
* Cylinder head screws M10 x 1.25 63.7t068.6 65t07.0 47.01t0 50.6
* Main bearing case screws 1 . M8 x 1.25 29.41034.3 301035 21.71025.3
* Main bearing case screws 2 M9 x 1.25 49.0t0 53.9 5.0t 55 36.2 10 39.8
* Flywheel screws M10D x 1.25 53910588 5510 6.0 39.81043.4
* Connecting rod screws . M8 x 1.0 41.2 10 46.1 421047 30.4 10 34.0
* Rocker arm bracket nuts _ M7 x 1.0 21610265 2227 | 15910195

* |dle gear shaft screws M6 x 1.0 981011.3 1.00t0 1,15 721083

* Crankshaft (Serial No: ~ 604086) M14x15 142.2t0 152.0 14510155 104.81p 112.1
end bolt {Serial No: 604087 ~) M14x15 235410 245.2 24.0t025.0 173.610 180.8

* Bearing case cover screws M6 x 1.0 8.8t0 11.3 1.00t0 1.15 7.2t083
Glow plugs (Serial No: ~ 489290) M10x1.25 19.6 10 24.5 20to25 14.5t0 18.1
(Serial No: 488291 ~) Mg x 1.0 7.81t0 14.7 08101.5 5.81t0 10.8
Nozzle holder assembly M20 x 1.5 49.010 68.6 50t07.0 38.21050.6
Oil switch taper screw PT 1/8 14.710 19.6 1.5t 20 10810 145
Injection pipe retaining nuts M12x 1.5 24510343 25035 18.11t0 25.3
Overflow pipe assembly retaining nuts M12x15 18.61024.5 20t025 14510 18.1

. Starter's terminal B mounting nut M8 B.81011.8 09to1.2 651087

11790510643

(2) Tightening torques for general use screws, bolts and nuts
When the tightening torques are not specified, tighten the screws, bolts and nuts according 1o the table below.

Standard Screw and Bolt Special Screw and Bolt
Nominal (e @ @
Diameter Unit N‘m kgim ftdbs Nm kg F-los
M6 791093 |08010095( 581069 9810113 | 1.00101.15|7.23t0 8.32
M8 17710206 | 18to2.1 13.0t0 152 (23510275 | 241028 |(17.4t020.3
M10 39.2t045.1 | 40to46 |289t033.3(48.1t0559 ] 491057 [3b4to41.2
M12 628t0726 | 641074 | 46310535 |77.5t0902| 781092 |57.1t0665

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

Punched number Screw and bolt material grade
Ncne or 4 Standard screw and bolt 5541, S20C
7 Special screw and bolt $43C, S48C (Refined)
071640510040
111-S-12
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[4] Troubleshooting
Symptom Probable Cause Solution 2“""’““
age
Engine Does Not * No fuel Replenish fuel -
Start & Ajr in the fuel system Vent air -3-27
& Water in the fuel system Change fuel and -
repair or replace fuel
system
¢ Fuel pipe clogged Clean -
® Fuel filter clogged Clean or change -3-29
“® Excessively high viscosity of fuel or engine oil | Use specified fuel or | 111-S-28
at low temperature engine oil
¢ Fuel with low cetane number Use specified fuel —
# Fuel leak due to loose injection pipe retaining | Tighten retaining nut -
nut
¢ |ncerrect injection timing Adjust 1-3-78, 79
¢ Fuel camshaft worn Replace -3-47
® |pjection nozzle clogged Clean 1-3-80, 81
¢ |njection pump malfunctioning Repair or replace 1-3-48, 79
-3-80
¢ Seizure of crankshaft, camshaft, piston, Repair or replace -
cylinder or bearing
e Compression leak from cylinder Replace head -3-38, 42
gasket, tighten 1-3-43
cylinder head screw,
glow plug and nozzle
holder
® Improper valve timing Correct or replace -3-50
timing gear
& Piston ring and cylinder worn Replace 1-3-83, 64
-3-71
¢ Excessive valve clearance Adjust -3-31
{Starter Does Not ® Battery discharged Charge -
Run) ® Starter malfuncticning Repair or replace —
® Key switch malfunctioning Repair or replace -
* Wiring disconnected Connect -
Engine Revolution Is | * Fuel filter clogged or dirty Clean or change -s8-29
Not Smooth & Ajr cleaner clogged Clean or change -8-30
# Fuel leak due to loose injection pipe retaining | Tighten retaining nut -
nut
* Injection pump malfunctioning Repair or replace -5-46, 79
11-S-80
® Incofrect NozZzle opening pressure Adjust 111-S-80, 81
& injection nozzle stuck or clogged Repair or replace 11-S-80, 81
* Governor malfunctioning Repair -5-48
Either White or Blue * Excessive engine oil Reduce to specified | 111-5-26, 28
Exhaust Gas s level
Observed ® Piston ring and liner worn or stuck Repair or replace 111-5-63, 64
-8-71
® {ncorrect injection timing Adjust -5-78, 79
# Deficient compression Adjust top clearance | IlI-5-39
1178051055

1I-S-13
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1I-S-14
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Symptom Probahble Cause Solution II:eference
. age
Either Black or Dark & Overioad Lessen load -
Gray Exhaust Gas Is | e Low grade fuel used Use specified fuel -
Observed ¢ Fuel filter clogged Clean or change N-S-29
' ¢ Air cleaner clogged Clean or change I-S-30
® Deficient nozzie injection Repair or replace -3-80, 81
nozzle
Deficient Output # |ncorrect injection timing Adjust l-5-78, 79
# Engine’'s moving parts seem to be seizing Repair or replace -
# Uneven fuel injection Repair or reptace -5-48, 78
injection pump N-5-79
* Deficient nozzle injection Repair or replace II-5-80, 81
nozzle
& Compression leak Replace head -5-39, 42
gasket, tighten 1-5-43
cylinder head screw,
glow plug and nozzle
. holder
Excessive Lubricant | ® Piston ring’s gap facing the same direction Shift ring gap -5-52
Cil Consumption direction
¢ Qil ring worn or stuck Replace 1-S-52, 63
: -S-63
& Piston ring groove worn Repiace piston 1-S-52, 63
¢ Valve stem and valve guide worn Replace I-S-57, 58
® Carnkshaft bearing, and crank pin bearing Replace I-5-66, 67
worn
# Oil leaking due to defective seals or packing Heplace -
Fuel Mixed into & Injection pump's plunger worn Replace pump I-5-486, 79
Lubricant Oil ' element or injection 1-5-80
pump
¢ Deficient nozzle injection Repair or replace 1-S-42, 82
nozzle
® Injection pump broken Replace I-S-46
Water Mixed into » Head gasket defective Replace 1-S-43
1 Lubricant Ol ® Cylinder block or cylinder head flawed Replace I-S-57
Low Ol Pressure ® Engine oil insufficient Replenish II-S-26, 28
& Oil strainer clogged Clean -S-50
& Rglief valve stuck with dirt Clean -~
® Relief valve spring weaken or broken Replace -
® Excessive oil clearance of crankshaft bearing | Replace I-S-67, 68
I-S-69
* Excessive oil clearance of crankpin bearing Replace -5-66
® Excessive oil clearance of rocker arm bearing | Replace 1-5-59
* Qil passage clogged Clean —
& Different type of oil Use specified type of —
oil
® Qil pumnp defective Repair or replace 11-S-73, 74
High Oil Pressure 8 Different type of oil Use specified type of -
oif
e Relief valve defective Replace -
11790510562
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Symptom Probable Cause Solution ;leferenoe
age
Engine Overheated & Engine oil insufficient { Replenish 1-8-26, 28
® Fan belt broken or elongated Replace or adjust -38-28
® Cooling water insufficient Replenish -
® Radiator net ang radiator fin clogged with dust | Clean -
¢ Inside of radiator correded Clean or replace -
® Cooling water flow route corroded Clean or replace -
® Radiator cap defective Replace N-S-76
# Overload running Loosen load -
* Head gasket defective Replace -S-43
& {ncorrect injection timing Adjust -5-78, 79
® Unsuitable fuel used Use specified fuel -
Battery Quickly & Battery electrolyte insufficient Replenish distilled -
Discharge water and charge
® Fan belt slips Adjust belt tension or | 111-S-29
change
* Wiring disconnected Correct ~
® Rectifier defective Replace I-S-92
* Alternator defective Replace 1-5-90, ¢
-5-92
# Battery defective Change -
11760510571

1I-S-15
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[5] Servicing specifications
(1) Engine Body

Cylinder Head
Item Factory Specification | Allowable Limit
Cylinder Head Surface Flatness - 0.05 mm
0.0019in,
Top Clearance 0.55 t0 0.75 mm -
0.0217 10 0.0295 in.
Compression Pressure 2.8410 3.23 MPa 2.25 MPa
29.0 0 33.0 kgf/cm? 23 kgfflem?
412 to 469 psi 327 psi
Variance Among Cylinders - 10 % or less
Valves
Valve Clearance (Cold) 0.145 10 0.185 mm -
0.0057 to 0.0072 in.
Valve Seal Width IN. 212 mm -
0.0835 in
EX. 2.12mm -
0.0835in.
Valve Seat Angle IN. 1.047 rad. -
600
EX. 0.785 rad. -
45°
Valve Face Angle IN. 1.047 rad. —
60-
EX. 0.785 rad. -
45°
Valve Recessing -0.0510 0.25 mm 0.4 mm
0.0020 to 0.0060 in. 0.016 in.
Clearance between Valve Stem and Valve Guide 0.035 to 0.065 mm 0.1 mm
0.0014 to 0.0025 in. 0.0039 in.
6.960 to 6.975 mm -
0.2741 to 0.2764 in.
7.0110 to 7.025 mm -
0.2760 to 0.2765 in.
01640510450
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Valve Timing
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Item Factory Specification Allowable Limit
Intake Valve '
Open D905-B (E} 024 rad. (147 -
D1005-B (E) before T.D.C.
V1205-B (E)
V1205-T-B (E)
V1305-B (E)
D1105-B (E)
V1505-B (E)
D1105-T-B (E) 0.38 rad. (227 -
V1505-T-B (E) before T.D.C.
Close D205-B (E) 0.52 rad. (30°) -
D1005-B (E) after B.D.C.
V1205-B (E)
V1205-T-B (E)
V1305-B (E)
D1105-B (E)
V1505-B (E)
D1105-T-B (E) 0.82 rad. (47°) -
V1505-T-B (E) after B.D.C.
Exhaust Valve
Open D905-B (E) 0.96 rad. (557 -
D1005-B (E) before B.D.C.
V1205-B (E)
V1205-T-B (E)
V1305-B (E)
D1105-B (E)
V1505-8 (E)
D1105-T-B (E) 0.91 rad. (52" -
V1505-T-B (E) before B.D.C.
Close - D905-B (E) 0.24 rad. (14°) -
D1005-B (E) after T.D.C.
V1205-B (E)
\V1205-T-B (E)
V1305-B (E)
D1105-B (E)
V1505-8 (E)
D1105-T-B (E) 0.30rad. (177 -
V1505-T-B (E) after T.D.C.
Valve Spring
Free Length 37.0t0 37.5mm 36.5 mm
1.457 to 1.476in. 1.437 in.
Setting Load / Setting Length 11.97 kgf / 31.0 mm 10.2 kgt / 31.0 mm
117.4 N/ 31.0 mm T00.0N/31.0mm
26.4 lbs/1.221in. 2251bs/1.221n.
Tilt - 1.0 mm
0.038 in.
071642510460
11-S-17
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Rocker Arm
item Factory Specification Allowable Limit
Clearance between Rocker Arm Shaft and Rocker Arm 0.016 to0 0.045 mm 0.10 mm
0.0006 to 0.0018 in, 0.0039in.
Rocker Arm Shaft O.D. 11.973 to 11.984 mm -
0.4714 t0 0.4718 in,
Rocker Arm .D. 12,000 to 12.018 mm -
0.4724 to 0.4731 in,
Tappet
Clearance between Tappet and Guide 0.020 to 0.062 mm .07 mm
0.0008 to 0.0024 in. 0.0028 in.
Tappet O.D. 19.959 {0 19.980 mm -
0.7858 to 0,.7866 in.
Tappet Guide 1.D. 20.000 to 20.021 mm -
0.7874 10 0.7882 in.
Camshaft
Camshaft Side Clearance 0.07 to 0.22 mm 0.3 mm
0.0028 to 0.0087 in. 0.0118in.
Camshatft Alignment - 0.01 mm
0.0004 in,
Cam Height IN. 28.80 mm 28.75 mm
1.1339in. 1.13191n.
EX. 29.00 mm 28.95mm
1.1417 in. 1.1398 in.
Qil Clearance of Camshaft 0.050 16 0.081 mm 0.12 mm
0.0020 to 0.0036 in. 0.0047 in.
Camshaft Journal Q.D. 35.934 to 35.050 mm -
1.4147 to 1.3799 mm
Camshaft Bearing 1.D. 36.000 to 36.025 mm -
1.4173 t0 1.4183 in.
01640510470
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Timing Gear
Item Factory Specification Allowable Limit
Timing Gear Backlash
Crank Gear-ldle Gear 1 0.032 to 0.115 mm 0.15 mm
0.0013 10 0.0045 in. 0.0059 in.
Idle Gear 1-Cam Gear 0.036 to 0.114 mm 0.15 mm
0.0014 to 0.0045 in. 0.0052 in.
Idle Gear 1-Injection Pump Gear 0.034 10 0.116 mm 0.15 mm
0.0013 to 0.0046 in. 0.0059 in.
ldle Gear 1-ldle Gear 2 0.0033to 0.117 mm 0.15 mm
0.0013 to 0.0046 in. 0.0059 in,
Idle Gear 2-Governor Gear 0.030 to 0.117 mm 0.15 mm
0.0012 to 0.0046 in. 0.0059 in.
Clearance between Idle Gear Shaft and ldle Gear Bushing
Idle Gear 1 0.020 to 0.054 mm 0.10 mm
0.0008 to 0.0021 in. 0.0039in,
Idle Gear Bushing |.D. 26.000 to 26.021 mm -
1.0236 to 1.0244 in.
Idle Gear Shaft 1 O.D. 25.967 to 25.980 mm -
1.0223 t0 1.0228 in.
Idle Gear 2 0.020 tc 0.054 mm 0.10 mm
0.0008 to 0.0021 in. 0.0039 in.
Idle Gear Bushing 1.D. 26.000 to 26.021 mm -
1.0236 to 1.0244 in.
Idle Gear Shaft 2 O.D, 25.967 to 25.980 mm -
1.0223 to 1.0228 in.
Idle Gear Side Clearance
idle Gear 1 0.20 to 0.51T mm 0.8 mm
0.0079 to 0.0200 in. 0.0315in.
Idle Gear 2 0.20 t0 0.51 mm 0.8 mm
0.0079 10 0.0200 in. 0.315in.
01640510480
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Piston - Piston Ring
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ltem Factory Specification Allowable Limit
Piston Pin Bore 22.000 to 22.013 mm 22.03mm
- 0.8661 to 0.8687 in. 0.8673 in,
Clearance between Compression Ring 2 and Ring Groove 0.085 to 0.112 mm 0.20 mm
0.0033 to 0.0044 in. 0.0079 in.
Clerance between Oil Ring and Ring Groove 0.020 10 0,055 mm 0.15 mm
0.0008 to 0.0021 in. 0.0059 in,
Ring Gap T
- Compression Ring 1 D905-B (E) 0.25 to 0.40 mm 1.25 mm
V1205-B (E) 0.0098 to 0.0157 in. 0.0492 in.
D1005-B (E) 0.30 10 0.45 mm 1.25 mm
V1305-8 (E} 0.0118 t0 0.0170 in. 0.0492 in.
D1105-B (E)
V1505-B (E)
D1105-T-B (E) 0.20 10 0.35 mm 1.20 mm
V1205-T-B (E) 0.0079 to 0.0138 in. 0.047in.
V1505-T-B (E)
Compression Ring 2 D205-B (E) 0.25 to 0.40 mm 1.25 mm
V1205-B (E) 0.0098 to 0.0157 in. 0.0492 in,
D1005-B (E) 0.30 to 0.45 mm 1.25 mm
V1305-B (E) 0.0118 t0 0.0170 in. 0.0492 in.
D1105-B (E)
V1505-B (E)
V1205-T-B (E} 0.201¢ 0.35 mm 1.20 mm
0.0079 to 0.0138 in. 0.047 in.
D1105-T-B (E} 0.40 10 0.55 mm 1.20 mm
V1505-T-B (E) 0.0157 to 0.0217 in. 0.047 in,
Qil Ring Dg05-B (E) 0.25 10 0.40 mm 1.25 mm
D1005-B (E) 0.0098 to 0.0157 in. 0.0492 in.
V1205-B (E)
V1205-T-B (E)
V1305-B (E)
D1105-8 (E)
V1505-B (E)
D1105-T-B (E) 0.30 to 0.55 mm 1.25 mm
V1505-T-B (E) 0.0118 t0 0.0217 in. 0.0492 in,
Connecting Rod
Connecting Rod Alignment - Q.05 mm
0.0020 in.
Clearance between Piston Pin and Smalil end Bushing 0.014 10 0.038 mm 0.15 mm
0.0006 to 0.0015 in. 0.0059 in.
Piston Pin O.D. 22.002 to 22.011 mm -
0.8662 to 0.8666 in.
Small End Bushing 1.D. 22.025 10 22.040 mm -
0.8671 to 0.8677 in.
01642510490
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Crankshaft
ltemn Factory Specification | Allowable Limit
Crankshaft Alignment - 0.02 mm
0.0008 in.
Qil Clearance between Crankshaft and Crankshaft Bearing 1 0.034 to 0.114 mm 0.20 mm
0.0013 toc 0.0045 in. 0.0079in.
Crankshaft Q.D. 47.934 10 47.950 mm -
1.8872 to 1.8878 in.
. Crankshaft Bearing 1 I.D. ' 47.984 1o 48.084 mm -
1.8891 to 1.8217 in.
Oil Clearance between Crankshaft and Crankshaft Bearing 2 0.034 to 0.095 mm 0.20 mm
0.0013 to 0.0037 in. 0.0079in.
Crankshatft O.D. 47.934 1o 47.950 mm -
1.8872 to 1.8878in.
Crankshaft Bearing 2 1.D. 47.984 10 48.029 mm —
1.8891 to 1.8909 in,
Oil Clearance between Crankshaft and Crankshaft Bearing 3 0.034 to 0.098 mm 0.20 mm
0.0013 10 0.0039 in. 0.0079in.
Crankshaft O.D. 51.921 to 51.940 mm -
2.0441 to 2.0449 in,
Crank bearing 3 I.D. 51.974 to 52.019 mm -
2.0462 10 2.0480 in,
Qil Clearance between Crank Pin and Crank Pin Bearing 0.02¢ t0 0.091 mm 0.20 mm
0.0011 10 0.0036 in. 0.0079 in.
Crank Pin O.D. 39.959 10 39.975 mm —
1.56732 10 1.5738 in,
Crank Pin Bearing 1.D. 40.004 to 40.050 mm -
1.5750 10 1.5768 in.
Crankshaft Side Clearance 0.151t0 0.31 mm 0.50 mm
' 0.0059 to0 0.0122 in. 0.0197 in.
Cylinder Liner
Cylinder Liner |.D. Do05-B (E) 72.000 to 72.019 mm +0.15 mm
V1205-B (E) 2.8346 to 2.8354 in. 0.0059in.
V1205-T-B (E)
D1005-B (E) 76.000 to 76.019 mm + 0.15 mm
V1305-B (E) 2.9921 t0 2.9929 in, 0.0059 in,
01105-B (E) 78.000 to 78.019 mm +0.15 mm
D1105-T-B (E) 3.0709 10 3.0716 in. 0.0059 in.
V1505-B (E)
V1505-T-B (E)
Oversized Cylinder Liner 1.D. + 0.5 mm + 0.15 mm
+ 0.0197 in. 0.0059 in.
01642510500
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{2) Lubricating System

Oil Pump
item Factory Specification | Allowable Limit
Engine Qil Pressure
Al igie Speed 49 kPg -
0.5 kgticm?
7 psi
At Rated Speed 196.010 441.0 kPa 147.1 kPa
2.0 to 4.5 kgkfiem? 1.5 kgfiem?
2B.0 to 64.0 psi 21.3 psi
Clearance between inner Rotar and Quter Rotor 0.05100.18 mm -
0.0024 to 0.0071 in.
Clearance between Outer Rotor and Pump Body 0.100 to 0.180 mm -
0.0039 to 0.0G71 in.
End Clearance between Inner Rotor and Cover 0.025 to 0.75 mm -
0.0098 to 0.0295 in.
016425810510
(3) Cooling System
Thermostat
Thermaostat's Valve Opening Temperature 69.510725°C -
157.110 1625 °F
Temperature at Which Thermostat Completely Opens 85°C -
185 °F
Radiator
Radiator Water Tightness Water tightness at -
specified pressure
137 kPa
(1.4 kgficm?, 20 psi)
Radiator Cap Air Leakage 10 seconds or more -
88 — 59 kPa
0.9 — 0.6 kgfiom?
13 —= 9 psi
Fan Belt Tension ' 10to 12 mm /98 N -
10t0 12 mm / 10 kgf
0.394100.472in./
22.11bs.)
01640510520
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(4) Fuel System
Injection Pump

ltem

Factory specification

Allowable Limit

Injection Timing
Without Timer

With Timer

3000 rpm

03110 0.35rad. (1810
20" Before T.D.C.

3800 rpm

0.37to 0.40rad. (21 to
23" Before T.D.C.

3000 rpm

0.141t0 0,17 rad. (B 1o
10°) Before T.D.C.

V1505-B (E)

0.21t00.24rad. {1210
14") Before T.D.C.

3600 rpm

0.16100.19rad. (9to
11°) Before T.D.C.

Fuel Titghtness of Pump Element

14.7 MPa
150 kgficm®
- 2133 psi

Fuel Tightness of Delivery Valve

More 10 seconds
147 = 13.7 MPa
150 — 140 kgf/cm?
2133 — 1990 psi

5 seconds
14,7 - 13.7 MPa
150 —140 kgffcm?
2133 — 1990 psi

Injection Nozzle

Fuel Injection Pressure

13.7310 14.71 MPa
140 to 150 kgffcm?
1991 10 2133 psi

Fuel Titghtness of Nozzle Valve Seat

When the pressure is
12.75 MPa {130
kgficm?, 1849 psi), the
valve seat must be fuel
tightness
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(5) Electrical System
Starter

item Factory Speclification | Allowable Limit
Commutator O.D. 30.0 mm 29.0 mm
: 1.1811in, 1.1417in.
Mica Undercut 0510 0.8mm .2 mm
: 0.0197 10 0.0315 in. 0.0781in.
Brush Length 13.0 mm 8.5 mm
0.5118in. 0.3346 in.
Alternator
No-load Voltage 13.5 V at 5000 rpm -
Stator Resistance Lessthan 1 Q2 -
Rotor Resistance 290 -
Slip Ring C.D. 14.4 mm 14 mm
0.566% in. 0.5512 in.
Brush Length 10.0 rom 1.5 mm
0.3937in. (0.0591 in.
Glow Plug
Glow Plug Resistance
A Approx. 1.0t0 1.2 Q -
B Approx. 0.9 Q -
: S/ N 489290 & below
B:S5/N 489291 & above
01640510540
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[6] Maintenance check list

Ta raintain long-lasting and safe engine performance, make it a rule to carry out reguiar inspections by following
the table below. '

Service Interval

Every | Every | Every | Every | Every | Every | Every | Evary | Every | Every
100 | 180 | 200 | 300 | 400 | 500 | 8OO | 1500 | one | two
brg | hrs | hrs | hrs | hrs | hrs | hrs | hrs | year |years

ftem Every | Every
50 hrs |75 hrs

Checking fuel pipes and ¢clamps T

* Changing (1), (3) Oil pan depth (101 mm| (1) = (@ %
engine ol (2}, {4) Oil pan depth (125 mm @ # @ =

Cleaning air filter element #r

Cleaning fuel filter slement ¥r

Checking fan belt tension and damage ¥

Checking water pipes and clamps ¥

* Changing (8), (7) Qil pan depth {10+ mm| (5) (M =
oil filter
cartridge {6), (8) Oil pan depth (125 mm (6) ¥ {8) ¢

Changing fuel filter cartridge -

Cleaning radiator interior e

Changing radiator coolant (L.L.C) 4

** Checking injection nozzle ¥r

Changing air filter elerment . ad

Cheking valve clearance v

Changing waier pipes and clamps W

Changing fuel pipes and clamps Tr
(1). (2) For generators (3000 /3600 rpm)

{3}, (4) For generators (1800 / 1500 rpm) and general construction / industrial machinery and farm equipment
{5), (6) For generators (3000 / 3600 rpm) and general construction / industrial machinery and farm equipment
(7), (8) For generators (1800 / 1500 rpm)

* Change engine oil and oil cartridge after the first 50 hours of operation.
** Maintenance inetrvals as per EPA instructions.

A CAUTION

® When changing or Inspecting, be sure to level and stop the engine.
01640510750

1-S-25

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

U20-3, U25-3 WSM

Engine (Service section)

[7]Check and maintenance
(1) Daily Check Points

Downloaded from www.Manualslib.com manuals search engine

Checking Engine Oil Level

1. Level the engine.

2. To check the oil level, draw out the dipstick, 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 oil to the specified level.

B IMPORTANT

¢ When using an oil of different maker or viscosity from the
previous one, drain old oil. Never mix two different types of
oil.

01640510050

Checking and Replenish Cooling Water

1. Remove the radiator cap and check 1o see that the cooling water
level is just bellow the port.
2. If low, add clean water and antifreeze.

A CAUTION

¢ Do not remove the radiator cap until cooling water
temperature is below its boiling point. Then loosen the cap
slightly to relieve any excess pressure before removing the
cap completely.

H IMPORTANT

¢ Be sure to close the radiator cap securely. If the cap is
loose or improperly closed, water may leak out and the
engine could overheat,

¢ Do not use an antifreeze and scale inhibitor at the same
time,

01640510060
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{2) Check Point of Every 50 hours

Checking Fuel| Pipe

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

2. The fuel pipe {2) is made of rubber and ages regardless of the
periad 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.

01640F10270

{1} Clamp (2} Fuei Pipe
01640510070

(When bleeding fuel system)

1. Fill the fuel tank with fuel, and open the fuel cock (1).

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.

B NOTE

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

{1) Fuel Cock (2) Air Vent Plug

01640810490

01640510080

1I-S-27
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(3) Check Point of Every 100 hours

Changing Engine Oil

1. After warming up, stop the engine.

2. To change the used oil, remove the drain plug at the bottom of
the engine and drain off the oil completaly.

3. Reinstall the drain plug.

4. Fill the new cil up to the upper notch on the dipstick. (See page
5-47.)

H IMPORTANT

* Engine oil should be MIL-L-46152 / MIL-L-2104C or have
propertias of AP| classification CD / CE grades.

¢ Change the type of engine according to the ambient

temperature.
Above 25 °C (77 ‘Fluueccsesrorenne SAE 30 or 10W-30
0°Ct025°C (32 F 10 77 "F...... SAE 20 or 10W-30
Below 0 °C (32 "F) ..cccccrrerccsnrerres SAE 10W or 10W-30
Qil g Capacity
Models depth 125 mm (4.92 in.} 101 mm {3.97 in.}
DI0S-B (E) 51L 4.0L
g}fgg_';g] 5.29 U.S.qts. 423 U.S.qls.
D1105-T-B () 4.49 Imp.qts 3.52 Imp.qts
V1205-B (E) 6oL 4.7L
V1305-B {E) 6.34 U.S.qts. 497 U.Sqis.
V1505-B (E) 5.28 imp.qts. 4.14 Imp.qts.
67L
V1205-T-8 (E) o
Vs 7 6 rmuses

071640810090

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. (See page 5-44.)

B NOTE

* Over-tightening may cause deformation of rubber gasket.

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

01640510100

I11-S-28
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U20-3, U25-3 WSM Engine (Service section)

Checking Fan Belt Tension
1. Press the fan belt between fan pulley and pulley at force of 98 N
(10 kgf, 22 Ibs).
Check if the fan belt deflection is 10 to 12 mm (0.394 to 0.472in.).
2, If the deflection is not within the factory specifications, adjust

(A} &)
with the tension pulley adjusting bolts.
‘ g M {a) Good (8) Bad

OO0OF10621 QO0DOF10641

01840810110

Checking Fan Belt Damage

1. Check the fan belt for damage.

2. Check if the fan belt is worn and sunk in the pulley groove.

3. Replace the fan belt if the belt is damaged or nearly worn out
and deeply sunk in the pulley groove.

00000F 10631
00000510461
Cleaning Fuel Filter
1. Close the fuel filter cock (3).
2. Unscrew the retaining ring (8) and remove the cup (5), and rinse
the inside with kerosene.
3. Take out the element (4) and dip it in the kerosene 10 rinse.
4. After cleaning, reassemble the fuel filter, keeping out dust and
dirt.
5. Bleed the fuel system,
H IMPORTANT
01640F10280 it ® |f dust and dirt enter the fuel, the fuel injection pump and

injection nozzle wili wear quickly. To prevent this, be sure
to clean the fuel filter cup periodically.

{1) Cock Body (4} Fitter Element
{2) Air Vent Plug {5) Fitter Cup
{3) Filter Cock {6) Retalning Ring
01640510120
11-S-29
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U20-3, U25-3 WSM Engine (Service section)

Cleaning Alr Cleaner

1. The air cleaner uses a dry element. Never apply oil fo it.

2. Remove and clean out the dust cup before it becomes half full
with dust.

3. When the air filter element is dusty, clean it.

B NOTE
* Change the element once a year or every 6th cleaning.

B IMPORTANT
4 ¢ Install the air cleaner dust cup with “TOP” indicated on the
61640F10290 rear of the cup in the upside.
If the dust cup is mounted incorrectly, dust or dirt does not
collect In the cup, and direct attachment of the dust to the
element will cause its life time 1o shorten to a great extent.

01640510130
Cleaning Alr Filter Element
. ® When dry dust adheres
ey v Use clean dry compressed air on the inside of the element.
A
ﬁ@% Air pressure at the nozzle must not exceed 690 kPa {7 kgficm?,
100 psi).

Maintain reasonable distance between the nozzle and the filter.

01640F 10300

01640510140

I1-S-30
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U20-3, U25-3 WSM

Engine (Service section)

(4) Check Point of Every 800 hours

O1G40P 1 0020

DIE40F 10310

Downloaded from www.Manualslib.com manuals search engine

Checking Valve Clearance

B IMPORTANT

& Valve clearance must be checked and adjusted when engine
is cold.

1. Remove the head cover,

2. Align the "1TC" mark on the flywhesl and projection (1) on the
housing so that the Mo, 1 pision comes 1o the compression or
overlap top dead center,

3. Check the following vake clearance marked with *&" using a
ledler gauge.

4, If the clearance, adjust with the adjusting scraw.

0.74%5 o 0,185 mimi

g ¥ 00057 o .00 n.

B NOTE

* The “TC" marking on the flywheel is just for No. 1 cylinder.
there Is no “TC" marking for the other cylinders.

& Mo, 1 piston comes to the T.D.C. position when the “TC"
marking ls aligned with the projection in the window on
fywheel-housing. Turn the flywheel 0.26 rad. (157
clockwise and counter-clockwise to see I the piston is at
the compression top dead center or the overap position.
Now referring to the table below, readjust the wvalve
clearance. (The plston iz at the top dead center when both
the IN. and EX. vahves do not move; it is at the overlap
position when both the valves mowve,

& Finally turn the flywheel 5.28 rad. (360" and aligne the “TC"
marking and the projection perfectly. Adjust the other valve
clearance as required.

& After turning the flywheel counterclockwise twice or three
times, recheeck the valve clearance.

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

Mumier of cylinders 3 cylindar i cylinider
Wakes AT argaTssnl
Location of piston
18 v o 4 ¥
When Mo, 1 pision is =nd # #
compressen fop doad conber | 5.4 . *
dih
1#
When No. 1 pision is overlap | <nd W o
poaiion Ard o o
dithi it ik
(1) Projecton (A Vahe Claarance
(&) TEC Mark Lina
OTEHOSTO150
1I-S-31



http://www.manualslib.com/
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(5) Check Point of 1500 hours (Serlal No: ~ 489290)

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.
01640510160

Checking Nozzle Injection Pressure
1. Set the injection nozzle to the nozzle tester (Code No: 07909-
31361).
2. Slowly mave 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,
disassemble the injection nozzle, and change adjusting washer
{1) until the proper injection pressure is obtained. (See page S-
159.)
4. If the spraying condition is defactive, replace the nozzle piece,
00000F10590
(Reference}
® Pressure variation with 0.025 mm {(0.001 in) difference of
adjusting washer thickness.
Approx. 59 kPa (6 kgficm?, 85 psi)
(1) Adjusting Washer
01640F 710500
01640510170
[8] SPECIAL TOOLS
Flywheel Puller
Code No:  07916-32011
Application; Use to remove the flywheel.
Q00COFC0170
01640510180

1-S-32
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Special-use Puller Set
Code No:  07916-09032
Application: Use for pulling out bearings, gears and other parts.

0DOCOF00140
01640810190
Valve Seat Cutter Set
Code Na:  07909-33102
Application: Use for correcting valve seats.
01640510200

Diesel Engine Compression Tester
Code No:  07909-30207

Application: Use for measureing diesel engine compression
pressura.

016840510210

Qil Pressure Tester
Code No:  07916-32031
Appiication: Use for measureing lubricating oil pressure.

00000F00230

01640510220

1-S-33
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Connecting Rod Alignment Tool

Code No:  07909-31661

Application; Use for checking the connecting rod alignment.

Applicable range: Connecting rod big end 1.D. 30 to 75 mm (1.18 to
2,95 in.dia.}. Connecting rod length 65 to 330 mm
(2.56 10 12.991in.).

0D0ODF10310

01640810230

Press Gauge

Code No:.  07909-30241

Application: Use for checking the il crearance between crankshaft
and bearing, etc.

Measureing: Green ---- 0.025 to 0.076 mm

range (0.001 to 0.003 in.)
Red ——- 0.051 to 0.152 mm
(0.002 to 0.006 in.)
Blug------—-- 0.102 to 0.229 mm
(0.004 10 0.009 in.)
01640510240
Red Check {Crack Check Liquid)
Code No:  07809-31371
NPT, T e Application: Use for checking cracks on cylinder head, cylinder
block, etc.
DIW | wemy| |(vaw
MCAA | (MCpB (| ARG
| ererrur!
o] | | feom] | | ()
00000F10030 J
01640810250
11-S-34
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W NOTE

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

Downloaded from www.Manualslib.com manuals search engine

- D -
. E L F,
L 4 - ¥ o t
[} 1 1
A B c
11720F00451
G L — -
I bl o -
] -
", 1/, [
( 7
A VA w4 /7R
11730F 00461
111-S-35

016840510910

Valve Guide Replacing Tool

Application: Use to press out and press fit

the valve guide.

A

20 mm dia. (0.79 in. dia.)

w

11.7 to 11.9 mm dia.
0.460 to 0.468 in. dia.

6.5 10 6.6 mm dia.
0.256 1o 0.258 in. dia.

225 mm (8.86 in.)

70 mm (2.76in.)

| 45 mm (1.77 In.)

25 mm (0.98in.)

5 mm {0.197 in.)

6.7 to 7.0 mm dia. (0.263 to 0.275 in. dia.)

20 mm dia. (0.787 in. dia.)

12.5 10 12.8 mm dia. {0.492 to 0.504 in. dia.

= |={—=|Z|DfT|m|O| O

8.9t0 9.1 mm (0.350 to 0.358 in.)

O
-

Chamfer 1.0 mm (0.038 in.)

0
[3v)

Chamfer 2.0 mm {0.078 in.)

8

Chamfer 0.3 mm (0.012in.}
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Injection Pump Pressure Tester

Application: Use to check fuel tightness of
injection pumps.

Pressure gauge full scale : More than

20.4 MPa (300 kglicm?, 4267 psi)

Copper gasket

Flange (Material : Steel)

Hex. nut 27 mm (1,06 in.) across the plat

Injection pipe

PF 1/2

5 mm {0.20 in.)

17 mm dia. {0.67 in. dia)

8 mm dia. (0.31 in. dia.)

1.0mm {0.039 in.}

17 mm dia. {0.67 in. dia.}

5.10 1o 6.20 mm a.
0.2402 to 0.2441 in, dia.

8 mm (0.31in.)
4 mm (0.16in.)

11.97 to 11.29 mm dia.
0.4713 to 0.4721 in. dia.

PF1/2

23 mm (0.91in.)
17 mm {0.67 in.)
4mm {0.18 in.)

12.00 to 12.02 mm dia.
0.4724 to 0.4732 in. dia.

100 mm (3.94 in.)

M12x P15

Adhesive application

Fillet welding on the enter circumference

N\

[
¥

.,,
bro
|
3 3
3l
m

[9]
—- 1|—
[]

NE:
;
-
_ /
o

S

oleu|<|lc] - |e|2IO]0] O |Z|Z] m |X|~f—| (D] MO|O;@]| *

11790F00500

11780G00811
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Bushing Replacing Tool

Application: Use to press out and to press
A fit the bushing.

1. For small end bushing

B c A 157 ram (6.1811in.)
24 mm (0.9449 [n.)
120 mm {4.7244 in.)

21810219 mm
{0.8583 to 0.8622 in.)

24.810 24 9 mm
{0.9764 to 0.9803 in.) DIA.

20 mwn (0.7874 in.)
6.3 um (250 pin.)
6.3 pum (250 pin.}

=2 3 v

c1 ¢l ct c2

|| m

1190QF00410

2. For idle gear bushing

196 mm {7.7165in.)
26 mim (1.0236 in.)
150 mm (5.9055 in.}

25810259 mm
{1.0157 to 1.0197 in.)

28.810 28.9 mm
{1.0157 t0 1.0197 in.) DIA.

20 mm (0.7874 in.}
€.3 um (250 pin.)
6.3 um {250 nin.)

o |O|w| >

oW m

11900G00441

Flywheel Stopper

Application: Use 1o loosen and tighten the
> fiywheel screw.

200 mm {7.87 in.}

30 mm (1.18in.}

20 mm (0.79in.}

15 mm (0.59 in.)

15 mm (0.59in.)

Smm {0.31in)

10 mm DIA. (0.39 in. DIA.)

m
K
QM mMo|O|®| >

F

11790F00480

11790G00s01

1-S-37
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Crankshaft Bearing 1 Replacing Tool
Application: Use to press out and {o press
fit the crankshaft bearing 1.
[Press Out]
-— A - A 135 mm (5.31 in.)
E B 72mm (2.83in.)
b c 40° (1.57 rad.)
B : D 10 mm (0.39 in.)
B E 20 mm (0.79in.)
N F 20 mm (0.79 in.)
F H G 56.80 to 56.90 mm dia.
2.2362 t0 2.2402 in. dia.
H 51.80t0 51.80 mim diq.
2.0393 to 2.0433 in. dia.
[Press Fit]
A 130 mm (5.12in.)
B 72 mm {2.83 in.)
11900F00420 G 20° (1,57 rad)
D 9 mm {0.351in,)
E 24 mm {0.95 in.)
F 20 mm dia. (0.79 in. dia))
G 68 mm dia. {2.68 in. dia)
H 47.38 1o 47.48 mm _dia.
1.865 to 1.868 in. dia.
11500G00451
Governor Gear Holder Bushing Replacing Tool
Application; Use to press out and to press fit the governor gear
holder bushing.
D WD - A | 188 mm {7.4in)
B 18 mm (0.7 in)
E 4+ F-—G6 ——- - o] 150 mm (5.9 in.)
H D | ©1:Chamfer 1.0mm (0.035n)
B C E 73.9 to 74.0 mm dia. (29.09 fo 29.13 in. dia.}
L A ] F | 69.81069.9mm dia. (2.748 to 2.751 in. dia.)
01640F 10320 G | 30 mmdia (1.181 in. dia))
H C2 : Charmfer 2.0 rmm {0.079in.)

01640510260

I11-S-38

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

U20-3, U25-3 WSM Engine (Service section)

C.Engine body
CHECKING AND ADJUSTING

p— Compression Pressure
[ 75 1. After warming up the engine, stop it and remove the air cleaner,
-~ the muffler and all nozzle holders,
2. Install a compression tester (Code No: 07T909-30204) for diesel
. engines to nozzle holder hole.
. e 3. After making sure that the speed control lever is sel at the stop
) TNl position {Mon-injection), run the engine at 200 to 300 rpm with

- 4. Read the maximum pressure. Measure the pressure mone than
twice,

5. I the measurement is below the allowable limit, check the
cylnder, piston ring, top clearance, valve and cylinder head,

6. If the measwement is balow the alowable limit, apply a small
amount of oil to the cylinder wall through the nozzie hole and
measure the compression pressure again.

7. If the compression pressure is still less than the allowable limit,
check the top clearance, valve and cylinder head.

8. If the compression pressure increases afler apphyving oil, check
tha eylinder wall and piston rings.

B NOTE

* Check the compression pressure with the specified valve
clearance.

* Always use a fully charged battery for performing this test.

# Varlances in cylinder compression values should be under

10 %.
284 10 3.24 MPa
Factory spec. 29 10 33 kghiern®
. . 412 10 469 pei
' 2.26 MPa
Adkorwisbbe il Za kglem®
227 psl
1190051001 1
11-S-39
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Top Clearance

1. Remove the cylinder head (remove the cylinder head gasket
completely).

2. Bring the piston to its top dead center fasten 1.5 mm dia. §to 7
mm long fuse wires to 3 to 4 spots on the piston top with grease
s0 as to avoid the intake and exhaust valves and the combustion
chamber poris.

3. Bring the piston 1o its middle position, install the cylinder head,
and tighten the cylinder head bolts to specification. {Head
gasket must be changed to new one.)

4. Turn the crank shaft until the piston exceeds its top dead center.

&. Remove the cylinder head, and measure squeezed fuse wires
for thickness.

6. If the measurement is not within the specified value, check the oil
clearance of the crankpin journal and the piston pin.

00000F10510

0.55 to 0.75 mm
Top clearance Factory spec. 0.0217 1o 0.0295 in.
. . 63 7toB6B.6 N
Tightening torque Cylinder head mounting 86.510 7.0 kgf-m

botts

47.010 50.6 fi-lbs

00000F 10520

{1} Fuse
01640510270

DISASSEMBLING AND ASSEMBLING

l 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.

01640810260

1-S-40
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[1] Draining water and oil

Draining Cooling Water and Engine Qil

A CAUTION

® Never remove radiator cap until cooling water temperature
is below its boiling point. Then loosen cap slightly to the
stop to relieve any excess pressure before removing cap
completely,

1. Prepare a bucket. Open the drain cock to drain cooling water.

2. Prepare an oil pan. Remove the drain plug to drain engine oil in
the pan.

01640510290

[2] External components

Air Cleaner and Muffler
1. Remowe the air cleanear,
2, Remove muffier retaining nuts 1o remove the mutfer.

(When reassembling)
* Install the muffler gaskel so that its steel side face the muffler.

OGRS 10300

Alternator and Fan Bealt

1. Remove the alternator (1).

2, Remgwe the fan belt (2).

(When reassembling)

# Check to see that there are no cracks on the bolt surface.

B IMPORTANT
* After reassembling the fan bell, be sure to adjust the fan
belt tension.
(1) Altermator [ Fan Bet
IEAOS 10310
11-S-41
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[3] Cylinder head and valves

Downloaded from www.Manualslib.com manuals search engine

Hozzle Holder Assembly

1. Loosen the screws on the pipe clamps.

2. Remove the injection pipes.

3. Remove the fuel overfiow pipes.

4. Loosean the lock nuts, and remaove the nozze holder agsamblies.
5. Remove the copper gaskets on the seals,

6. Remove the nozzle heat seal. [See page 5-83.)

(1) heoxze Holder Assambsy

HEAEE TN
inder Head Cover
1. Remove 1ha head cover cap nuls,
2. Remove the cylinder head cover (1),

(When reassembling)
# Check to see if the cylinder head cover gasket is not defactive.

(1) Hoad Cover

ORS00

Rocker Arm and Push Rod

1. Remove the rocker arm bracket mounting nuts,

2. Detach the rocker arm as a unit.

3. Remove the push rods.

B IMPORTANT

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

(When reassembling)

® When putting the push rods onto the tappets, check to see if
their ends are properly engaged with the grooves.

{1} Pocker fum Assembhy [# Push Rod

1 18005 100681

1-S-42
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Cylinder Head

1. Loosen the pipe band, and ramowva the water refunn pipe.

2. Remave the cylinder haad scrows in the order of (14, 18) 1o (1),
and remove the cylindar head.

3. Remove the cylinder head gasket and O-ring.

(When reassembling)

* Replace the head gasket with a new one.

® Insial the cylinder head, using care not to damage the O-ning.

# Tighlen the cylinder head screwsgradually in the crder of (1) o
(14, 18} after applying engine oil.

* Ratighten the cylinder head screws after running the engine for

30 minutes,
(&) Giear Case Side (B) Frywhmel Side
11005 107
Tappets
1. Remove the tappets (1) from the crankcase.
(When reassambling)

= Before installing the tappets, apply engine ol thinly around them.

B IMPORTANT

# Mark the cylinder number to the tappets to prevent
Interchanging.

11 Tappe

119005 1008
Valves
1. Remowe the vahve cap (2).
2. Remove the valve spring collet (3) with a valve ifter.
3. Remove the valve spring retainer (4), vahwe spring (5) and valve
(7.
{When reassembling)
* 'Wagh the valve stem and valve guide hole, and apply engine oil

sutficiently
& After installing the valwe spring collets, lightty tap the stem o
assure proper it with a plastic hammer,

(1) Wishew Lifber i5) Wahe Spring
{2 Vahwo Cap E) Walve Stom Seal
13 Vadve Spring Gollat (7} Wae

{4) Valve Spring Ratsimer
11900310091

11-S-43
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Nozzle Heat Seal Service Removal Procedure
(Engine Serial Number : 489291 and beyond

H IMPORTANT

$ e Use a plus {phitlips head) screw driver that has a Dla. which
is bigger than the heat seal hole (Approx. 6 mm) 1/4 in,
1. Drive screw driver lightly into the heat seal hole.
| 2. Turn screw driver three or four times each way.

3. While tuming 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 changed when the injection

H7B0F10410 nozzle is removed for cleaning or for service.
{1} Plus Screw Driver (3) Injection Nozzle Packin
{2) Injection Nozzle (4) Heat Seal
11790510131

[4] Gear case

Fuel Feed Pump and Hour Meter Gear Case

1. Loosen the pipe damp and remove the fuel pipe from the
inpection pump side.

2. Remove the fuel feed pump mounting nuts.

3. Remove the fuel feed pump (1).

(When reassembling)

* Apply a liguid gasket (Three Bond 1215 or equivalent) to the
both sides of fuel feed pump gasket and hour meter gear case.

(1} Fuil Feod Pumg

O E-EDF G070
TS0 T O340

Waler Pump

1. Ramowve the water pump flange,

(When reassembling)

* Apply a liquid gasket (Three Bond 1215 or equivalent) to the
both sides of water pump flange gasket.

ON540F 10080

OTEQST 0050

11-S-44
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Fan Drive Pulley

1. Sel the stopper to the ywheel,

2. Remove the crankshaft screw (1),

3. Dvaw out the fan drive pullay (2) wilh a pullar,

(When reassembling)
® Install the pulley (D905, D100S, D1105) 1o the crankshat,
aligning the marks (3) on them.
142.2 o 152.0 N-m
o rapag PN 14510 15.5 kghm
Tighisning ice ' 104.9 10 1121 -ibs
Crankshal Z35.4 10 245.2 Hm
m_w‘"’"_‘ 24.0 0 25 0 kghm
(Serial Mo : 172.6 10 180.8 Ribs
(1) Crankshafi Screw (¥ Algring Maks
(2} Fan Drive Pullay
1840510560
Gear Case
1. Remove the gear case.
{When reassembling)

& Apply a liquid gasket (Three Bond 1215 or equivalent) to both
sides of the gear case gasket.
# Greage thinly to the ol seal, and install it, ensuring the lip does

rcit corme off,
Length of the gear case mouwnting bodts (refer 1o the figure)
A2 45 mimi E : 68 mm
B : 50 mm F : 80 mm
Z 1 55 mm G Mut
D : 58 i

FGR0SE T

Engine Stop Solencid and Speed Control Plate

1. Remove the engine stop solenaid (1).

2, Remove the speed control plate with the governor springs 1 (2).
(When reassembling)

- * Apply a liquid gasket (Three Bond 1215 or equivalent) to both
. o sides of the solenoid cover gasket and control plate gasket.

75 . e Becareful not to drop the govemor springs 1 into the crankcase,

|".I-'.. 1: -I-.'-rl?- I, /
R I
014010100 . otgdoPionio | N

TTE00S 10127

1-S-45
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Injection Pump

1. Align the coniral rack pin [3) with the notch (1) on the crankcase,
and remove the injection pump (2],

2. Ramaove the injection pump shims.

3, In principle, the injection pump showld not be disassembled,

(When reassembling)

® When installing the Infection pump, Inser the control rack pin (3)
Tirmiby into the groove of the fork lever and thrust lever.

B NOTE

(Engine serial number : ~ 489200}

# |fgert the same number of shims as used before bebween
crank case and pump.

* Addition or reduction of shim (0,15 mm, 0.0058 in.) delays or
advances the injection timing by approx. 0.026 rad. (1.57).

* Apply liquid-type gasket (Three Bons 1215 or its equivalent)
to both sides of the injection pump shim before
reassembling.

. (Enging serial number : $85281 ~ )

# The sealant is applied to both sides of the soft metal gasket

d shim, The liquid gasket is not required for assembling.

* Addition or reduction of shim (0.05 mm, 0.0020 in.) delays or
advances the injection timing by approx. 0.0087 rad. (0.57).

* In disassembling and replacing, be sure to use the same
number of new gasket shims with the same thickness.

{1} Maach i3 Control Rack Pin
2} Injechon Pump

1 TE00S 101 AT

I11-S-46
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Fuel Camshaft

1. Remove the fuel camshaft stopper (2).

2. Draw out the fuel camshaft (3) and injection pump gear (1).
{When reassembling)

& Apply engine oil thinly to the fuel camshaft before installation.

(1) Injection Pump Gear (3) Fuet Camshaft
{2) Fuel Camshaft Stopper

11900810740

Timer

H IMPORTANT

® [f there are not problems with the timer, there is no need to
separate it from the fuel camshaft.

® Hammers and similar tools should not be used if the timer is
to be separated from the shaft.

{1) Fuel Camshaft {2) Timer Mounting Nut

01640F 10330

01640810380

11-S-47
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AP0 030
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Governor Shat

1. Remove the extemal gnap ring (1) from the governor shalt.
2. Remove the gavarnor shaft (2).

~ [When reassembling)

* Make sure assembling the edemal snap ring of the governor
shaft.

#* Check the govemnor shaft for smooth rotation.

B IMPORTANT

* When replacing the ball bearing of governor shaft, sacurely
fit the ball bearing (3) to the crankcase, apply an adhesive
(Three Bond 13248 or equivalent) to the set screw (4), and

fasten the screw wnfil its tapered part contacts the
circumferential end of the ball bearing.

{1} Exiornal Snap Ring {3} Ball Bedring
(3 Governor Shaft ) Sal Sorew
11500510151
I11-S-48
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Fork Lever

1. Remove the slart spring (7).

2. Remove the fork lever shaft cover (1).

3. Remove the fork lever shaft |4).

4. Remove the spacer (2), bearing (3) and fork lever 1, 2.
(When reassembling)

® Apply a liquid gasket (Three Bond 1215 or equivalent) 1o both
sides of the fork kever shaft cover.

* to assembling the fork lever shaft cover o position the mark
"UP™ on it upwands.

# Make sure assembling the start spring.

B IMPORTANT

* To assembling the fork lever 2 to the right side of fuel limit
bolts as shown in the figure.

{1} Fork Lever Shatt Covar (5} Folx Lirar 2
(2} Spacer (6} Fork Leser 1
3} Baaring 7

) Fork Lvar Shah (8 Fuel Limst Bolt

11 SO0 10000 IJW

11800300687

1-S-49
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11 900F 1 D360

11900F10370
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Cam Gear and Idie Gear 1,2

1. Remove the external snap ring,

2. Remove the idle gear 2 (7).

3. Remove the idia gear 1 (4).

4, Remove the camshaft stopper mounting bolt.

5. Remove the camshaft (&).

B IMPORTANT

* When installing the idle gear, be sure to align the alignment
marks on gears.

# Make sure assembling the external snap ring and stopper.

(1) Injection Pump Gear {5 Cam Goar
{2 Gowpimol Gaar ) Camshaft
{3 Crank Goas ) ke Goar 2
4] ke Gaar 1

TTEE TR 7

Qil Pan and Qil Strainer

1. Remove the il pan mounting screws.

2. Remove the oil pan by lightly tapping the rim of the pan with a
wooden hammer.

3. Remove the oil strainer (1).

{When reassembling)

® Apply a liquid gasket (Three Bond 1215 or equivalent) to both
sides of the oil pan gasket.

® To avoid uneven tightening, tighten mounting screws in diagonal
arder from the center.

& After cleaning the oil strainer, instali it.

# Install the oil strainer (1), using care not to damage the O-ring.

{1} Ol Strainer

11900510181

I11-S-50
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Connecling Rod Cap
1. Remove the connacting rod screws from connecting rod cap.
2. Remaove the connecting rod caps.

(When reassembling)
& Align the marks (a) with each other. (Face the marks toward the
injection pump.)
* Apply engine oil to the connecting rod screws and lightly screw it
in by hand, then tighten it 1o the spectied torque.
; if the connecting rod screw won't be screwed in smoothly, clean
O1B40P10140 e the threads.
If th connacting rod screw is still hard to screw in, replace it.
41.2 b0 461 Nm
Tighlaning longus Connecting rod sonew 4210 4,7 kglm
30.3 10 339 fi-lbs
{8) Mark
{a)
11900F 10380
119005 10191
Piston
1. Turn the flywheel and bring the Mo, 1 piston to the top dead
center,
2. Pull out the piston upward by lightly tapping it from the bottom of
the crankcase with the grip of a hammer.
(When reassembling)
& Before inserting the piston into the cylinder, apply encugh engine
ol to the cylinder.
* When inserting the piston into the cylinder, face the mark on the
connecting rod to the injeclion pump,
B IMPORTANT

* Do not change the combination of cylinder and piston.
Make sure of the position of each piston by marking. For
example, mark "1" on the No.1 piston.

& 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.

* Carefully insert the pistons using a piston ring compressor

Elﬂnﬂmm : - {1). Otherwise, their chrome-plated section may be
scratched, causing trouble inside the liner.
Ay B) (1) Piston Ring Compresso (B} Second Ring Gap
0. 78 rad. 0.79 rad. =] il Ring Gap
(457 A () Top Ring Gap {0} Piston Pin Hole
i)
1.58 rad
14 000F 100300 (90)
119005 10201
111-S-51

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

U20-3, U25-3 WSM

Engine (Service section)

11800F10410

11790F10500

11790F10510
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Piston Ring and Connecting Rod

1. Remove the piston rings using a piston ring tool.

2. Put the casting mark (1) (8) 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 installing the ring, assemble the rings so that the
manufacturer's mark (12) near the gap faces the top of the
piston.

* When installing the cil ring onto the piston, place the expander
joint {10) on the opposite side of the oil ring gap (11).

® Apply engine oil to the piston pin.

& When installing the piston pin, immerse the piston in 80 °C (176
*F) oif for 10 to 15 minutes and insert the pision pin to the piston.

¢ ‘When installing the connecting rod to the piston, align the mark
{9) on the connecting rod to the casting mark (8).

B IMPORTANT

¢ Mark the same number on the connecting rod and the
piston so as not to change the combination.

(1) Piston Pin . (7y Connecting Fod
(2) Piston {8) Casting Mark
(3) Piston Pin Snap Ring (9) Mark
{4) Compression Ring 1 {10y Expander Joint
{5) Compression Ring 2 {11} Qil Ring Gap
{6) Oil Ring (12) Manufacturer's Mark
11900810211
111-S-52
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[6] Flywheel and crankshaft

s il L i T Starter
g cLadll| ' 1, Remove the starter (1).
(1) Staner
O1640P 10170 1 ot -
Flywheel

1. Lock the fiywheel not 1o turn using the flywheel stopper.
2. Remove the fiywneel screws, except for two which must be
loosened and left as they are,

3. Set a fiywhesl puller [Code Mo: 07818-3201 1), and remove the
fiywheel.

(When reassembling)

* Apply enging oil o the fywheel screws.

01 B405 1 00

1-S-53
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= - | Bearing Case Cover and Crankshaft

] ' B NOTE

® Bafore disassembling, check the side clearance of
crankshaft. Also check it during reassembly.

1, Remove the bearing case cover mounting screws.

2. Screw two removed screws into the screw hole of bearing case
COVET 10 Femove it

3. Remove the bearing case screw 2 [5).

4, Pull out the crankshaft.

(When reassembling)

B IMPORTANT

#* Install the crankshaft sub assembly, aligning the screw hole
ﬂﬂ“‘;:lhﬂrhlﬂﬂiﬂlﬁthhmhﬂ-uimm

* Apply engine oil to the seal and thread of bearing case
screw 2 (5) and tightening it.

* Install the bearing case cover (3) to position the casting
mark “UP” (4} on it upward.

» Tighten the bearing case cover mounting screws with even
force on the diagonal line.

[1) Cylinder Block ) Top Mark “Up
(2] Main Baarng Chie 2 i5) Bearng Case Scrow 2
[@ Baaring Gase Govor

LGRS0 10

11-S-54
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11790F10630

SERVICING
[1] Cylinder head

00000F10010

00000F 10020
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Main Bearing Case Assembly

1. Remove the two main bearing case screws 1, and remove the
main bearing case assembly (2), being careful with the thrust
bearing (3) and crankshaft bearing 2.

2. Remove the main bearing case assembies 1, 2 and 3 as above.

(When reassembling)

& Clean the oil passage in the main bearing case.

& Apply clean engine oil on the crankshaft bearing 2 and thrust
bearings.

® Since diameters of main bearing case vary, install them in order
of makings (A, B, €} from the gear case side.

® When installing the main bearing case assemblies 1, 2 and 3,
face the mark “FLYWHEEL” to the flywheel.

& Be sure to install the thrust bearing with its oil groove facing
outward.

{1} Main Bearing Case Assembly 1, 2 {2} Main Bearing Case Assembly

and 3 {3) Thrust Bearing

11900810251

Cylinder Head Surface Flatness

1. Thoroughiy clean the cylinder head surface.

2. Place a straightedge on the cylinder head’s four sides and two
diagonal as shown in the figure.
Measure the clearance with a feeler gauge.

3. if the measurement exceeds the allowable limit, correct it with a
surface grinder.

H IMPORTANT

¢ Do not place the straight edge on the combustion chamber.,

e Be sure to check the valve recessing after correcting.

00000510011

I11-S-55



http://www.manualslib.com/

U20-3, U25-3 WSM

Engine (Service section)

000D0F10030

DOGO0F10040
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Cylinder Head Flaw

. Prepare an air spray red check (Code No. 07909-31371),

. Clean the surface of the eylinder head with detergent (2).

. Spray the cylinder head surface with the red permeative liquid

(1). 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).
6. If flawed, it can be identified as red marks.

{1} Red Parmeative Liquid (3) White Developer
{2) Detergent

[ VI

00000510020

Valve Recessing

1. Clean the cylinder head, the valve face and 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, '
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 vaive seat grinder.
Then, correct the cylinder head surface with a surface grinder, or
replace the cylinder head.

000005710031

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 |.D. of the cylinder head at the most
wear part as shown in the figure below with a small hole gauge.
And calculate the clearance.

4. If the clearance exceeds the allowable limit, replace the valves.
If it still exceeds the allowable limit, replace the valve guide.

0000510042

I11-S-56
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Valve Seating

1. Coat the valve face lightly with prussian blue and put the vatve
on its seat to check the contact.

2. If the valve does not seat all the way around the valve seat or the
valve contact is less than 70 %, correct the valve seating as
follows,

3. If the valve contact does not comply with the reference value,
replace the valve or correct the contact of valve seating.

{1) Correct (3 Incorrect
11790F 10450 (2) Incerrect

11780F10460

11790810230

Correcting Valve and Valve Seat

Il NOTE

¢ Before correcting the valva and seal, check the valve stem
and the L.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.

2) Correcting Vaive Seat '

J0000F100%0 1. Slightly correct the seat surface with a 1.047 rad. (60°) (intake
valve) or 0.785 rad. {45") (exhaust valve) seat cutter (Code No.
07908-33102).

2. Resurface the seat surface with a 0.523 rad. (30") valve seat
cutter to intake valve seat and with a 0.262 rad. {15°) valve seat

¥ 0.785 rad. cutter to exhaust valve seat so that the width is close to specified
0.262 rad. (45°) or valve seat width (2.12 mm, 0.0835 in.).
(15" or 1.047 rad. 3. After resurfacing the seat, inspect for even valve seating, apply a
?égg)a rad. (607 thin film of compound between the valve face and valve seat,

and fit them with valve lapping tool.
4. Check the valve seating with prussian blue. The valve seating

00000F10100
surface should show good contact all the way around.
A B
e ——%-  0523rad (a}) entical Dimensions {A) Check Contact

(30%) or (b} Valve Seat Width (B} Correct Seat Width

0.262 rad (C} Chack Contact

(15%)
Q000DF10110

DODOBS 10070
I1-S-57
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Valve Lapping

1. Apply compound evenly to the valve lapping surface.

2. Insert the valve into 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 oil.

4. Apply prussian blue to the contact surface to check the seated
rate. If it is less than 70 %, repeat valve lapping again.

B IMPORTANT

& When valve lapping is performed, be sure to check the valve
recessing and adjust the valve clearance after assembling
the valve.

000005 10060

Replacing Valve Guide

{(When removing)

1. Using a valve guide replacing tool (see page 5-65), press out the
used valve guide.

{(When installing)

1. Clean a new valve guide, and apply engine oil to it.

2. Using a vaive 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 to the specified
dimension.

H IMPORTANT

¢ Do not hit the valve guide with a hammer, ete. during
replacement.

(A} When Removing (B} When Installing

(A} (B)

00000510052

Free Length and Titt of Valve Spring
1. Measure the free length (A) with vernier 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, and check to see if the entire side is in contact with
% A) the square. Rotate the spring and measure the maximum (B). If

. Q the measurement exceeds the allowable limit, replace.

3. Check the entire surface of the spring for scratches. Replac it, if

00000F10120

00000510082

I11-S-58
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Valve Spring Setting Load

1. Place the valve 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 allowable limit, replace it.

00DD0F 10130

00000510092
Oil Clearance between Rocker Arm Shaft and Beraing
1. Measure the rocker arm bearing 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.

QO000F10140

o0000s10102

Push Rod Alignment

1. Check the both end of the push rod for cracks, damage and
unusual wear.

2. Measure the bending of the push rod with a dial indicator.

3. If the measurement exceeds the allowable limit, replace the push
rod.

000D0F10150

00000510711

Oll Clearance between Tappet and Tappet Guide Bore

1. Measure the tappet O.D. with an outside micrometer

2. Measure the 1.D. of the tappet guide bore with a cylinder gauge,
and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit or the tappet is
damaged, replace the tappet.

ODOOOE 10160 e T e

a0p00s10122

I11-S-59
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[2] Timing gear and camshaft

Timing Gear Backlash

1. Set a dial indicator (lever type) with its tip on the gear tooth,

2. Move the gear 1o measure the backlash, holding its maling gear,

3. If the backlash exceeds the allowable limit, check the oil
clearance of the shafts and the gear.

4. i the oil clearance is propar, replace the gear,

DOOCAS 1O

\die Gear Side Clearance

1. Sat a dial indicalor with its tip on the idie gear.

2. Measure the side clearance by moving the idie gear to the front

3. if the measwrament exceads the allowable Fmit, replace the idie
gear collar,

00005 10142

Camghaft Side Clearance

1. Set a dial indicator with its tip on the camshafi.

2. Measure the side clearance by maoving the cam gear ta the fronl
and rear,

3. ¥ the measurement exceeds the allowabke limit, replace the
camshaft slopper.

OoOOaSToNaz

111-S-60

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

U20-3, U25-3 WSM Engine (Service section)

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 camshait on the V blocks and get the misalignment
{half of the measurement}.
3. if the misalignment exceeds the allowabie [imit, replace the
camshaft,
00000510191
Cam Height
1. Measure the height of the cam at its highest point with an outside
micrometer.
2. If the measurement is less than the allowable iimit, replace the
camshait,
00000510202

Qil Clearance of Camshaft Journal

1. Measure the camshaft journal Q.D. with an outside micrometer

2. Measure the cylinder block hore 1.D. for camshaft with an inside
micrometer.
Calculate the oil clearance.

3. If the clearance exceeds the allowable limit, replace the
camshaft,

01640F10350 01640F 10530

00000510172
Oil Clearance between ldle Gear Shaft and ldle Gear Bushing

1. Measure the idle gear shaft O.D. with an outside micrometer.

2. Measure the idle gear bushings 1.D. with an inside micrometer,
and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit, replace the
bushing.

00000F10190

00p00s10152

I11-S-61
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A) (B)

00000F 10200

[3] Piston and connecting rod

0O000F 10260

Downloaded from www.Manualslib.com manuals search engine

Replacing Idle Gear Bushing
{A) (When removing)
1. Using an idle gear bushing replacing tool (see page $-69), press
out the used bushing.
(B) (When installing)
1. Clean a new idle gear bushing and idle gear bore, and apply
engine oil to them.
2. Using an idle gear bushing replacing tool, press in a new
bushing (service parts) to the specified dimension. (See figure.)

00000510151

Piston Pin Bore 1.D.

1. Measure the piston pin bore 1.D. in both the herizontal and
vertical directions with a cylinder gauge.

2. If the measurement exceeds the allowable limit, replace the
piston.

00000310212

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 1.D. of the piston pin bushing at the connecting rod
small end with a cyliinder gauge.
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.

00000510222
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Replacing Small End Bushing

(When removing)
" " 1. Press out the used bushing using a small end bushing replacing
tool.

(When installing)

1. Clean a new small end bushing and bore, and apply engine oil to
them.

2. Insert a new bushing onto the tool and press-fit it with a press so
that the seam (1) of bushing positions as shown in the figure,
until it is flash with the connecting rod.

e ] g 3. Drill a hole to the bushing with aligning the oil hole (2) of
00000F102£(£) &) connecting rod using 4.0 mm dia. (0.157 in. dia.) drill.
H NOTE
® Be sure to chamfer the oil hole circumference with an oil
stone.
(1) Seam (A} When Removing
{2) Oil Hole {B} When Installing

DOO0AS 10231

Piston Ring Gap

1. Ingert the piston ring into the lower part of the liner (the least
worn out part) with the piston.

2. Measure the ring gap with a feeler gauge.

3. 1f the gap exceeds the allowable limit, replace the piston ring.

00000F 10200

o0000510242

1-S-63
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Al

01640F 10360

Clearance between Piston Ring and Groove

1. Remove carben from the ring grooves.

2. Measure the clearance between the ring and the groove with a
fesler gauge or depth gauge.

3. If the clearance exceads allowable limit, replace the ring since
compression leak and oil shortage result.

4, If the clearance still exceeds the allowable limit after replacing
the ring, replace the piston.

Mare than 0.2 mm

Factory spec: A 0.079 in.

00CO0F10310

Downloaded from www.Manualslib.com manuals search engine

{A} Top Ring (Key Sione Type) {8} 2nd, Ol Ring

00000510252
Connecting Rod Alignment

l NOTE

® Since the LD. of the connecting rod small end bushing is the
basis of this check, check the bushing for wear beforehand.

1. Remove the crankpin bearing, and install the connecting red
cap.

2. Install the piston pin in the connecting rod.

3. Install the connecting red on the connecting rod alignment tool
(Code No. 07909-31661).

4. Put a gauge over the piston pin, and move it against the face
plate.

5. If the gauge does not fit squarely against the face plate, measure
the space between the pin of the gauge and the face plate.

6. If the measurement exceeds the allowable fimit, replace the
connecting rod.

00000510261
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[4] Crankshaft

Engine (Service section)

Crankshatt Side Clearance

1. Set a dial indicator with its tip on the end of the crankshaft.

2. Mesasura the side dearance by maving the crankshaft 1o the frant
and raar.

3. If the measurament exceeds the allowable limil, replace the
thrust bearings.

4, 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.

- a— 0,15 ba 0.21 mem
Crankshal gide ¥ spes 00053 o 00122 In
B Chaaranscn 850 mm
¥ Allwacla Rmit 0,017 in,
F-
/T c {(Reference) _
— & COwersize thrust bearing
® Cversaw Beming Code Marmbeer Marking
— 0.2 e Thrust bearing 1 02 1562123851 02005
0.008#. | Thostbearing2 02 1020223971 020 05
BOOOOF10350 O.4mm | Thrust baaring 1 04 15521-23961 040 05
Q08N | st beaing 2 04 19202 23581 L0 05

# Oversize dimensions of crankshaf journal

n“"' 0.2 mm 0,4 mm
- * | ooomin 0.016 In.
A 2820 ta 2825 mim 2040 10 2045 e
110210 1.1122 in. 11181 10 11301 in
B 5151 51,7 mm 516 10 518 mm
2028 o 2.035 in 2030 o 2035 n
e 2.3t 2.7 mm radius 22300 2.7 mim raaliss
0051 1o 0L 106 in, radus QU081 10 0106 in. radius

10!-5!
Thie crankshaf joumal must be ine-Rnished 1o higher than .

OOOO0ST o207

Crankshaft Alignment

1, Support the crankshatt with 'V blocks on the surface plate and set
a dial indcator 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 measuramant).

4. if the migalignment exceads the alowable limit, replace the
crankshaft.

DOOMNE 1 D28 1
I11-S-65
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Qil Clearance between Crankpin and Crankpin Bearing

1. Clean the crankpin and crankpin bearing.

2. Put a strip of plastigage (Code No. 07908- 30241) on the center
of the crankpin.

3. Install the connecting rod cap and tighten the connecting rod
screws to the specified torque, and remove the cap again.

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
crankpin bearing.

6. If the same size bearing is useless because of the crankpin
wear, replace it with an undersize one referring to the table and

Q0000F 10390

figure.
A w21 N B NOTE
8 ¢l ® Never insert the plastigage into the crankpin oil hole.
o ® Be sure not to move the crankshaft while the connecting
A rod screws are tightened.
— l Eactory spec 0.029 to 0.091 mm
Qil clearance between Y SPEC. 0.00114 to 0.00358 in.
crankpin and crankpin 020
— — bearin i -20 mm
0O000F10400 9 Allowabie fimit 0.0079 in.
. 39.959 to 39,975 mm
Crankpin ©.0. Factory spac. 157319 to 1.57382 in.
40,004 to 40.050 mm
Crankpln bearing .D. Factory spec. 157498 to 1 57677 in.
(Reference)
® Undersize crankpin bearing
Undersize Bearing Code Number Marking
0.2 mm . .
0.008 in. Crankpin bearing 02 16241-22971 o20Us
0.4 mm . .
0.016 in. Crankpin bearing 04 16241-22981 D40 US

® Undersize dimensions of crankpinl

Downloaded from www.Manualslib.com manuals search engine

Undersize 0.2 mm . 0.4 mm
Dimension 0.008 in, 0.018 in.

A 2.8t 3.2 mm radius 2.8 to 3.2 mm radius
0.1102 to 0.1280 in.radius 0.1102 to 0.1260 in.radius

B 1.0to 1.5 mm radius 1.0 to 1.5 mm radius
0.0394 ta 0.0591 in. radius 0.0394 to 0.0591 in. radius

¢ 39.759 ta 38.775 mm 39,559 to 39.575 mm
1.685831 to 1.56594 in, 1.55744 to 1.55807 in.

. . . {0.8-5)
The crankpin musi be fine-finished to higher than Vvvv .

I11-S-66
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Q0000F10410

00000F 10420
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I— =
c
A
00000F10430
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Qil Clearance between Crankshaft Journal and Crankshaft

Bearing 1

1. Measure the Q.D. of the crankshaft front journal with an outside
micrometer.

2. Measure the 1.D. of the crankshaft bearing 1 with an inside
micrometer, and calculate the oil clearance.

3. If the qil 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 and figure.

0.034 to 0.114 mm

Oil clearance between | Factory spec. 0.00134 10 0.00449 in.
crankshaft journal and 0%
crankshaft bearing 1 i 20 mm
9 Allowable limit 0.0079 in.
Crankshafi journal &.D. Factory spec. :7833: é?;:gggg’::'
47.984 ta 48.048 mm

Crankshaft bearing 1 1.D. | Factory spec.

1.88913 to 1.89165in.

(Reference)

s Undersize crankshaft bearing 1
Undersize Bearing Cade Number Marking
0.2 mm Crankshaft bearing 1
0.008 in. a2 16241-23911 020 US
0.4 mm Crankshaft bearing 1
0.016 in. 04 16241-23921 040 US

& Undersize dimensions of crankshaft journal

Undersize 0.2 mm 0.4 mm
Dimension 0.008 in. 0.016 in,

A 2.3t0 2.7 mm radius 2.310 2.7 mm radius
0.0906 1o 0.1063 in.radius 0.0806 to 0.1063 in.radius

B 1.0t0 1.5 mm radius 1.0 10 1.5 mm radius
0.0394 t0 0.0591 in. radius 0.0394 to0 0.0591 in. radius

c 47,734 10 47.750 rnm 47 534 to 47 .550 mm
1.87929to 1.87992 in. 1.87142 to 1.87204 in.

{0.8-5)
The crankshaft joumal must be fine-finished ta higher than vvvy .

00000510331

11-S-67
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Replacing Crankshaft Bearing 1

{(When removing)

1. Press out the used crankshaft bearing 1 using a crankshaft
bearing 1 replacing tool.

{When insialling)

1. Clean a new crankshaft bearing 1 and crankshaft journal bore,
and apply engine oil to them.
2. Using a crankshaft bearing 1 replacing tool, press in a new

bearing 1 (2) sc that its seam (1) directs toward the exhaust
manifeld side. (See figure)

] ] 010 0.3 mm
Dimension {A) Factory spec. 0 to 0.0118 in.
(1) Seam (3) Cylinder Block
(2) Crankshaft Bearing 1
_ 00000510341

I11-S-68
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0DODOF10450

g

COOODF 10460
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Qil Clearance betwean Crankshaft Journal and Crankshaft
Bearing 2 (Crankshaft Bearing 3)

1. Put a strip of plastigage (Code No. 07909-3G241) on the center
of the journal.

2. Install the bearing case and tighten the bearing case screws 1 to
the specified torque, and remove the bearing ¢ase again.

3. Measure the amount of the flattening with the scale, and get the
oil clsarance.

4. If the oil clearance exceeds the allowable limit, replace the
crankshaft bearing 2 (crankshaft bearing 3).

5. If the same size bearing is useless because of the crankshaft
journal wear, replace it with an undersize cne referring to the
table and figure.

H NOTE
® Be sure not io move the crankshaft while the bearing case
screws are tightened.

0.034 to 0.025 mm

Oil clearance between | Faciory spec. 0.00134 to 0.00374 in.

crankshaft journal ang

crankshaft bearing 2 Allowable limit ggg;;’;‘]

Crankshait journal O.D. 47 934 to 47.950 mm

(Intesmediate) Factory spsc. 1,88716 to 1.88779 in.
47.984 10 48.029 mm

Crankshaft bearing 2 |.D. | Factory spec. 1.88913 to 1.89091 in

0.034 te 0.098 mm

Oil clearance between | Factory spec. 0.00134 to 0.00386 in.
crankshaft journal and
crankshaft bearing 3 Allowable fimit ggg;g’:;

Crankshatt journal ©.D. 51.921 to 51,940 mm
(Fywheel side) Factory spec. 2.04413 to 2.04488 in.

51.974 10 52.019 mm
204622 10 2.04799 in.

Crankshaft bearing 3 1.D. | Factory spec.

00000510351
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Oil Clearance between Crankshaft Journal and Crankshaft
Bearing 2 and 3 (Continue)

(Reference)
® Undersize crankshaft bearing 2 and 3

Undersize Bearing Code Number Marking
0.2 mm Crankshaftbearing 2 02 | 16241-23931 020 US
0.008 in. Crankshaft bearing 8 02 | 16241-23861 020 US
0.4 mm Crankshaft bearing 2 04 | 16241-23941 o400 US
Q016 in. Crankshaf bearing 3 04 | 16241-23871 040 US

® Undersize dimensions of crankshaft journal

Undersize 0.2 mm 0.4 mm
Dimension 0.008in. 0.018 in.

A 2.310 2.7 mm radius 2.310 2.7 mm radivs
0.0906 to 0.1083 in. radius 0.0006 10 0.1063 in.radius

B 1.0to 1.5 mm radius 1.0 to 1.5 mm radius
0.0394 to 0.0591 in. radius 0.0394 to 0.0591 in. radius

¢ 47.734 10 47.750 mm 47.534 to 47.550 mm
1.87929 t¢ 1.87992 in. 1.87141 10 1.87204 in.

D 51.721 10 51.740 mm 51.521 to 51.540 mm
2.03626 to 2.03700 in. 2.028308 to 2.02913 in.

* The crankpin journal must be fine-finished to higher than VvvVv (0.8 5).

0000510352

1I-S-70
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[5] Cylinder

Engine (Service section)

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 L.D.’s.

2. Get the difference (Maximum wear) between the maximum and
the minimum 1.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

Sl L are found, the cylinder should be bored. (Refer to “Correcting
15 Cylinder”.)

00000F 10470
3?335?3(% 72,000 to 72.019 mm
- A - V1205-T-B (E) 2.8346 to 2.8353 in.
D1005.B (E) | 76.000 to 76.019mm

Cytinder 1.D. Factory spec. V1305-B (E) 29921 to 2.9929 in.

B} | %9 D1105-8 (E)

D1105-T-B (E) 78.000 to 78.019 mm

V1505-B (E) 3.0709 to 3.0716 in.
V1505-T-B (E)
- & Maximum - 0.15 mm
) = U w::r Allowable limit 0.0058 in.
DDOOOFT T
(A) Top {a) Right-angled to Piston Pin
{B) Middle () Piston Pin Direction

{C) Bottom {Skirt)
01642510362

1I-S-71
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Correcting Cylinder
T ’ 1. When the cylinder is worn beyond the allowabie limit, bore and
' IR hone it to the specified dimension,
™ l '
: © S?ggé%{% 72500 to 72,519 mm
L] ' H
—— | V12057 (f) | 280461028551 in.
E & ' D1005-B {E) 76.500 to 76.519mm
4————)-| Cylinder 1.0, | Factory spec. | V1305-B (E) 3.0118 10 3.0126 in.
‘ Il H D1105-B (E)
! \ D1105-T-B{E} | 78.500ta 78.519 mm
1 ! V1505-B (E) 3.0206 ta 3.0913 in.
: : V1505-T-B (E)
I HEW. Maximum - 0.15 mm
i ¥ i wear Allowable fimit 0.0059 in.
210 2.0 pR max.
00000F10490 Finishing Hone to 1.2 10 uR max
{0.00047 to 0.00079 in.R max )

2. Replace the piston and piston rings with oversize (0.5 mm) ones.

Part Name Model Code Number Marking

D905 B (E), V1205-B (E) | 16224-2191-0
V1205.T-B (E) 16295-2191-0

Piston D1005-B (E), V1305-B (E) | 16050-2191-0 05 0S
D1105-6 (E). V1505-B (E) | 16060-2191-0
D1105-T-B (E) ]
V{50518 (£ 1629221910
D905-B (E), V1205-B (E) | 159¢1-2109-0
V1205-T-B (E) 16269-2109-0

Piston ring D1005-B (E), V1305-B {E) | 16271-2109-0 05 OS

assembly D1105-B (E), V15058 (E) | 16261-2109-0
D1105-T-8 (E) —
Vi505.18 () 16202-2100-0

M NOTE

& When the oversize cylinder is worn beyond the allowable
limit, replace the cylinder block with a new one.

{1) Cylinder I.D. (Before Carrection) {2) Owersize Cylinder L.D.

01642510372

1I-S-72
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D.Lubricating system
CHECKING

Engine Oil Pressure
1. Remove the oil swilch and sel a pressure tester (Code Mo,
07Ta16-32031).
2. Start the engine. After warming up, measura the oll pressune of
bath idling and rated speeds.
. i the oil pressure is less than the allowable limit, check the
following.
Engine oil insufficient
Ddl purnip defective
Ol strainer clogged
il filer carndge
¥l gallery clogged
Excessive ol clearance of bearing
Foraign matier in the reliel valve
(When reassembling)
® Afier checking the engine oil pressure, tighten the engine ol
pressure switch to the specified torgue.

La

1119005 10T

SERVICING
[1] Oil 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 factory specifications, replace the
oil pump rotor assembly,

OO0S 10422

Clearance between Quter Rotor and Pump Body

1. Measure the clearance between the outer rotor and the pump
body with a feeler gauge.

2. If the clearance exceeds the factory specifications, replace the
il pump rotor assembily.

00000F1 0590

00000510432
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Clearance between Rotor and Cover

1. Put a strip of plastigage (Code No. 079808-30241) onto the rotor
face with grease.

2. Install the cover and tighten the screws.

3. Remove the cover carefully, and measure the amount of the
flattening with the scale and get the clearance.

4. If the clearance exceeds the factory specifications, replace oil
pump rotor assembly.

00000510442

1I-S-74
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E.Cooling system
CHECKING
[1]Fan belt

Fan Belt Tension

1. Press the fan belt between fan pulley and pulley at force of 10
kgf (98 N, 22 Ibs).
Check if the fan belt deflection is 10 to 12 mm (0.394 10 0.472
in.)

2. If the deflection is not within the factory specifications, adjust
with the tension pulley adjusting nut.

OGCO0F 10620

000005104571
[2] Radiator

A CAUTION

# When removing the radiator cap, walt at least ten minutes
after the engine has stopped and cooled down. Otherwise,
hot water may gush out, scalding nearby people.

01640510430

Thermostat Valve Opening Temperature

1. Push down the thermosiat valve and insert a string between the
valve and the valve seat. '

2. Place the thermostat and a thermometer in a container with
water and gradually heat the water,

3. Hold the string to suspend the thermostat in the water. When
the water temperature rises, the thermostat valve will open,
allowing it to fall down from the string.

Read the temperature at this moment on the thermometer.

4. Continue heating the water and read the temperature when the
valve has risen by about 6 mm (0.238 in.).

5. If the measurement is not acceptable, replace the thermostat.

00000F 10670

Thermostat's valve 69510 72.5°C
opening temperature Factory spec. 157.1 t0 1625 °F
Temperature at which 85°C
thermostat completaly Factory spec. 185 °F
opens
80000510492
111-S-75
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OCO00F 10650

00DDDF 10680

Radiator Water Leakage

1. Pour a specified amount of water into the radiator.

2. Set a radiator tester (Code No. 07909-31551).
Increase water pressure to the specified pressure of 1.4 kgffcm?
(137 kPa, 20 psi).

3. Check the radiator for water leaks.

4. When water leakage is excessive, replace the radistor. If water
leakage is caused by a small pinhole, correct the radiator with
radistor cement.

00000510471

Radiator Cap Alr Leakage

1. Set a radiator tester {(Code No. 07909-31551) on the radiator
cap.

2. Apply the specified pressure of 0.9 kgf/cm? (98.1 kPa, 12.8 psi).

3. ,Check if the pressure drop to less than 0.6 kgffem? (59 kPa, 9
psi} in 10 seconds.

4. If the pressure is less than the factory specification, replace it.

0000510481

DISASSEMBLING AND ASSEMBLING

11900F 10430 %|
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Thermostat Assembly

1. Remove the thermostat cover mounting screws, and remove the
thermostat cover (1).

2. Remove the thermostat assembly (3).

{When reassembiling)

* Apply a liquid gasket {Three Bond 1215 or equivalent) only at the
thermostat cover side of the gasket (2).

{1y Thermostat Cover (3) Thermostat Assembly
{2) Thermostat Cover Gasket

11900810270
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Water Pump Assembly

. Loosen the alternator mounting bolts, and remove the fan beilt.

Remove the fan and fan pulley.

. Remove the water pump assembly from the gear case cover.

. Remove the water pump fiange (1).

Press out the water pump shaft {2) with the impelier (5) on it.

Remove the impeller from the water pump shaft.

. Remove the mechanical seal (4).

(When reassembling)

* Apply a liquid gasket (Three Bond 1215 or eguivalent) to the
both sides of gasket.

11900F 10440 ¢ Replace the mechanical seal with new one.

NOG NS

{1) Water Pump Flange {4} Mechanical Seal
{2) Water Pump Shafi © {5 Impeller
{3) Water Pump Body

11900510280

1I-S-77
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F. Fuel system

CHECKING AND ADJUSTING

[1] Injection pump

—
8 mim
0.2 i}
L= = = L
11 B0 1 50
faa
& B0
& &) @
11 78aF 10470
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Injection Timing

B IMPORTANT

*= When inspecting the fuel injection timing, tha timing control
actuates during starting and the correct fuel injection timing
cannot ba measurad.

1. Remove the injection pipes.

2. Remowve the engine slop sobanoid, push in the controd rack of the
injection pump by 5 mm (0.2 in.) and hold it at that position.

a4 Turn the fiywheel counterclockwise untl fuel flows from the
delivery valve holder,

4. Continug 1o turn the fiywheel slowly, and stop it as soon as the

fual level at the tip of the delivery valve holder begins to
increase

5. Check to see If the mark “FI” (1) or timing angle lines on the

frywheel is aligned with the punch mark (2),

6. If the timéng is out of adjustrment, readjust the timing with shims.
(1) Mask “FF° (5} Twro-hobes ; 0.20 men (00079 i)
(2 Punch Mark (B} One-hobe : 025 mm (00088 in.)
(3] Timirsg Mark (7} Without fobe | 030 mem (0,01 18 in.)
(4) Comirgl Rack

119005 10207

I11-S-78
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Injection Timing (Continue)

Bl NOTE

(Engine serial number : ~ 488290)

# Shims are avallable in thickness of 0.15 mm [0.0059 in),
0.30 mm (0.0118 in.). Combine these shims for adjustments.

#* Addition or reduction of shim (0.15 mm, 0.0058 in.) delays or
advances the injection timing by approx. 0.0286 rad. (1.57.

#* After adjusting the injection timing, apply liquid-type gaskel
{Three Bond 1215 or its equivalent) to both sides of the
injection pump shim before reassembling.

(Engine serial number ; 488291 -)

* The sealant is applied to both sides of the soft metal gaskel
shim. The liquid gasket is nol required for assembling.

#* Shims are available in thickness of 0.20 mm [(0.0079 in),

0.25 mm (0.0098 In) and 0,30 mm (0.0118 In). Combine
these shims for adjustments.
& Addition or reduction of ghim (0.05 mm, 0.0020 in.) delays or
advances the injection timing by apprex. 0.0087 rad. (0.57).
* In digassembling and replacing, be suré bo use the same
number of new gasket shimsa with the same thickness.
1100081 0252

Fuel Tightness of Pump Element

1. Remove the injection pipes and glow plugs.

2. Install the injection pump pressure tester (1) to the injection
pLUmp,

. Set the speed control lever to the mesamum speed position.

. Tumn the flywheel ten times or more to increase the pressure.

. If the pressure can not reach the alowable limit, replace the
pump element or injection pump assembly.

B NOTE

* Apply a liquid gasket (Three Bond 1215 or equivalent) to

both sides of the solenoid cover gasket.

(1) injection Pump Pressuns Tesser

A b £3

115005 1030

1I-S-79
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Fuel Tightness of Delivery Valve

1. Remove the injection pipes and glow plugs.

2. Set a pressure tester o the fuel injection pump.

3. Turn the fiywheel and raise the pressure to approx, 14.7 MPa
{150 kgtiem®, 2133 pai).

4. Now turn the flywheel back about half & twn (1o Keep the plundger
free). Maintain the fiywheel at this position and clock the time
taken for the gure 1o drop from 14.7 to 13.7 MPa (fram 150
to 140 kghicm?, from 2133 to 1990 psi).

5. Measure the time needed to decrease the pressure from 14.7 to
13.7 MPa (from 150 to 140 kghiom®, from 2133 to 1990 psi).

6. If the measurement is less than allowable e, replace the
delivery valve.

B NOTE

* Apply a liquid gasket (Three Bond 1215 or equivalent) 1o
both sides of the solenoid cover gasket.

11900510311

[2] Injection nozzle

A CAUTION

¢ Check the 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.
11790570680

Nozzle Injection Pressure

1. Set the injection nozzle to the 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,
disassemble the injecetion nozzle, and change adjusting washer
(1) until the proper injection pressure is obtained.

(Reference)

® Pressure variation with 0.025 mm (0.001 in.) difference of
D00ODF10650 adjusting washer thickness.

Approx. 59 kPa (6 kgficm?, 85 psi)

(1) Adjusting Washer

00000510512

I11-S-80
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{a) (b}

00000F10680.

00000F00270

Nozzle Spraying Condition

1. Set the injection nozzle to a nozzle tester (Code No. 07909-
31361), and check the nozzle spraying condition.
2. If the spraying condition is defective, replace the nozzle piece.

(&) Good (b} Bad

00000510500

Valve Seat Tightness

1. Set the injection nozzle to a nozzle tester (Code No. 07908-
31361).

2. Raise the fuel pressure, and keep at 12.75 MPa (130 kgficm?,
1849 psi) for 10 seconds.

3. If any fue! leak is found, replace the nozzle piece.

00000510521

DISASSEMBLING AND ASSEMBLING

[1]Injection pump

(HB40F10520

Downloaded from www.Manualslib.com manuals search engine

W IMPORTANT
e If replacing the pump element, the amount of fuel injection
should be adjusted on a specified bench.

{1) Pump Body {5) Delivery Valve
{2) Control Rack {6} Tappet Roller
{3) Delivery Valve Holder {7} Cylinder
{4} Delivery Valve Spring (8} Plunger
016405810440
111-S-81
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[2] Injection nozzle

Nozzle Holder

1. Secure the nozzle retaining nut (7} with a vise.

2. Remove the nozzle holder (1), and take out parts inside.

{When reassembling)

® Assemble the nozzle in clean fuel oil.

& |nstall the push red (4), noting its direction.

® After assembling the nozzle, be sure to adjust the fuel injection

pressure,
{1) Nozzle Hotder {5) Distance Piece
{2) Adjusting Washer {8} Nozzle Piece
(3) Nozzle Spring {7} MNozzle Retaining Nut
{4) Push Aod

00000F10700
00000510531
I11-S-82
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G.Electrical system

CHECKING
[1] Starter

Engine (Service section)

Motor Test

A CAUTION

¢ Secure the starter in a vise to prevent it from jumping up
and down while testing the motor.

1. Disconnect the ground cable clamp from the battery negative
terminal post.

2. Disconnect the battery positive cable and the leads from the
starter.

3. Remove the starter motor from the engine.

4_ Disconnect the connecting lead (1) from the starter € terminal.

11790P90120 5. Connect a jumper lead from the connecting lead (1) to the
battery positive terminal post.

6. Connect a jumper lead momentarily between the starter motor
housing and the battery negative terminal post.

7. If the motor does not run, check the motor.

{1} Connecting Lead

11780590180

Magnet Switch Teat (Pull-in, Holding Colls)

1. Remove the motor from the starter housing.

2. Preparate a 6 V battery for the test.

3. Gonnect jumper leads from the battery negative terminal to the
housing and the starter € terminal,

4. The plunger should be attached and the pinion gear should pop
out when a jumper lead is connected from the battery positive
terminal to the S terminal. it's a correct.

5. Disconnect the jumper lead to the starter € terminal. Then the

"~ pinion gear should remain popped out. It's a correct.

B IMPORTANT
e Testing time must be 3 to 5 sec,

(a) To Negative Terminal {b) To Positive Terminal
11790590190

11790F80130

I11-S-83
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[2] Glow plug

11790F901 10

Glow Plug

1. Disconnect the leads from the flow plugs.

2. Measure the resistance with a circuit tester across the glow plug
terminal and the housing.

3. It 0 ohm is indicated, the screw at the iip of the glow plug and the
housing are short-circuited.

4. It the reference value is not indicated, the glow plug is faulty,
replace the glow plug.

[S / No. 4892980 and below]

Glow plug resistance Factory spec. Approx. 1.0 10 1.2 ohms

[S / No. 489291 and above]

Glow plug resistance Factory spec. Approx. 0.9 ohins

11720590161

DISASSEMBLING AND ASSEMBLING

[1] Starter

Downloaded from www.Manualslib.com manuals search engine

Disassembling Motor

1. Disconnected the connecting lead (B) from the magnet swilch
(1.

2. Remove the through screws [6). and then separale the end
frame (55, yoke (3) and armature (2).

3. Remave the two screws (7], and then take out the brush holder
(4) from the end frame (5).

(When reassambling)

& Apply greass to the spline teeth (A) of the armature (2).

(1] Magrel Switch (7] Scress
(2 Asmaiure (8} Conneding Lead
3 Yok @) M
(4] Bruslh Hokder
51 Erd Frama () Spline Teeth
(B Screws
11 PSRN0
111-S-84
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/f

11780PS0OTO
_ k)
..
\ P
11 THOPS00ED
[2] Alternator

0DOCOF90130

Disassembling Magnet Switch

1. Remowve the drive end frame (1) mounting screws.
2. Take out the over running clutch (2), ball (3), spring (4), gear (5],
redlers (8) and ratainer (7).

{(When reassembling)

& Apply grease to the gear teeth of the gear (5) and over running
elutch (2), and ball (3).

{1) Dvhva End Frama {5) Gear
{2} Crver Rusnning Chuich |6 Fiober
3 Ball [ Fistaire
) Spring

e T

Plunger

1. Remove the end cover (1),
2. Take out the plunger [2).

{1} End Conssr [ PFlunger

11 FOOSRE0

Pulley

1. Secure the hexagonal end of the pulley shaft with a double-
ended ratchet wrench as shown in the figure, loosen the pulley
nut with a socket wrench and remove it.

(When reassembling)

58.3to 78.9 N'-m
Tightening torque Pulley nut 5.95 to 8.05 kgf-m
43.0to 58.2 ft-bs

00000580080
Rear End Cover

Downloaded from www.Manualslib.com manuals search engine

1. Unscrew the three rear end cover screws and the B terminal nut,
and remove the rear end cover,

I11-S-85
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Brush Holder

1. Unscrew the two screws holding the brush holder, and remove
the brush holder (1).

(1) Brush Hokder
000AOFO0140
Q0000590100
1IC Regulator
1. Unscrew the three screws holding the IC regulator, and remove
the IC regulator (1).
(1) IC Regulator
D0DOOFS0I50
00000880110
Rectifier
1. Remove the four screws holding the rectifier and the stator lead
wires.
2. Remove the rectifier (1).
(1) Rectifier
00000Fa0160
00000590120

Rear End Frame

1. Unscrew the two nuts and two screws holding the drive end
frame and the rear end frame.
2. Remove the rear end frame (1).

{1) Rear End Frame

00000F30170

00000580130

Rotor
1. Press out the rotor (1) from drive end frame (3).
@ l IMPORTANT

¢ Take special care not to drop the rotor and damage the slip
ring or fan, etc.

(1} Rotor {3} Drive End Frame
(2) Block

Q00O0F301 80

00000590140

I11-S-86
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Retainer Plate

1. Unscrew the four screws holding the retainer plate, and remove
the retainer plate (1).

{1) Retainer Plate

0000050150
Bearing on Drive End Side
1. Press out the bearing from drive end frame (3) with a press and
0’ jig (1).
{1) Jig {(3) Drive End Frame
= {2) Block
-
00000590160

Bearing at Slip Ring Side

1. Lightly secure the rotar (1) with a vise to prevent damage, and
remove the bearing (2) with a puller (3).

{1} Rotor (3) Puller
(2) Bearing

000DOF90210

00000590170

1-S-87
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SERVICING
[1] Starter

Commutator and Mica

1. Chack the contact face of the commutator for wear, and grind the
commutator with emery paper if it is slightly wom.

2. Measure the commutator O.D. with an outside micrometer at
several points.

3. If the minimum O.D. is less than the allowable limit, replace the
armature.

4. If the difference of the 0.D.'s exceeds the allowable limit, correct
the commutator on a lathe to the factory specification.

5. Measure the mica undercut,

8. If the undercut is less than the allowable limit, correct it with a
saw blade and chamfer the segment edges.

(1) Segment (a) Good
(2) Depth of Mica (b} Bad
(3) Mica
0ODOOFS0020
%&W@
(a) (b}
00000FI0030 l
00000590011
Brush Wear
1. If the contact face of the brush is dirty or dusty, clean it with
emery paper.

2. Measure the brush length {A} with vernier calipers.
3. If the length is less than the allowable limit, replace the yoke
assembly and brush holder.

GI000F30081

000005500471

I11-S-88
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00000F90040

Q0A00FR0070

Downloaded from www.Manualslib.com manuals search engine

Brush Holder

1. Check the continuity across the brush holder and the holder
support with an ohmmeter,

2. If it conducts, replace the brush haolder.

00000590050

Armature Coil

1. Check the continuity across the commutator and armature coil
core with an chmmeter,

2. If it conducts, replace the armature.

3. Check the continuity across the segments of the commutator
with an ochmmeter.
4, If it does not conduct, replace the armature.

0000590020

Field Coil

1. Check the contlinuity across the lead (1} and brush (2) with an
ohmmeter.

2. If it does not conduct, replace the yoke assembly.

3. Check the continuity across the brush (2) and yoke (3) with an

ohmmeter.
4. If it conducts, replace the yoke assembly.
{1} Lead (3 Yoke
{2) Brush
00000890030
111-S-89
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01640F9001H0

D1640F20020

[2] Alternator

/ G

00000F20220

Downloaded from www.Manualslib.com manuals search engine

Armature Bearing

1. Check the bearing for smooth rotation.
2. If it does not smooth rotation, replace it.

01640590010
Overrunning Ciutch

1. Inspect the pinion for wear or damage.

2. If there is any defect, replace the overrunning clutch assembly.

3. Check that the pinion turns freely and smoothly in the
overrunning direction and does not slip in the ¢ranking direction.

4, If the pinion slips or does not turn in the both directions, replace
the overrunning clutch assembly.

Magnet Switch

1. Check the continuity across the “C” terminal and the “B”
terminal with an ochmmeter pushing the plunger.

2. If it does not conduct, check the contacts.

01640890020
Bearing
1. Check the bearing for smoocth rotation.
2. If it does not rotate smoothly, replace it.

00N00SS0180

I11-S-90
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Stator

1. Measure the resistance across each lead of the stator coit with
an chmmeter.

2. If the measurement is not within factory specification, replace it.

3. Check the continuity across each stator coil lead and core with
an chmmeter,

4. If infinity is not indicated, replace it.

00000590191

Rotor

1. Measure the resistance across the slip rings.

2. If the resistance is not the factory specification, replace it.

3. Check the continuity across the slip ring and core with an
ohmmeter.

4. If continuous, replace it.

00000590201
Slip Ring
1. Check the slip ring for score.
2. i scored, correct with an sand paper or on a lathe,
00000F90250
01840390030

Brush Wear

1. Check the length of the brush, if the length is shorter than the
allowable limit, replace it.

2. Make sure that the brush rmoves smoothly.

3. Ifthe brush is defective, replace it.

CQ000F20261

01640590040

1-S-91
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0000OFI0270

01640F20030
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Rectifier
1. Check the continuity across each diode of rectifier with an

ohmmeter.
2. The rectifier is normal if the diode in the rectifier conducts in one
direction and does not conduct in the reverse direction.

01640590050

IC Regulator
1. Check the confinuity across the “B” terminal and the “F”

terminal of IC regulator with an ohmmeter.
2. The IC regulator is normal if the conducis in one direction and
does not conduct in the reverse direction.

01540580060

1-S-92
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H.Turbo charger system

CHECKING

01640F 10400

Downloaded from www.Manualslib.com manuals search engine

Turbine Side

1. Check the exhaust port (3} and inlet port (2) side of the turbine
housing (1) to see if there is no exhaust gas leak.

2. If any gas leak is found, retighten the bolts and nuts or replace
the gasket (4} / (5} / (6} with new one,

{1} Turbine Housing {4) Gasket
(2) Inlet Port {5) Gasket
(3) Exhaust Por {6) Gasket
01640510810
Compressor Side

1. Check the infet pipe 1 (1) of the compressor cover (2} to see if
there is no air leak.

2. Check for loose connections or cracks in the suction side of the
intake pipe (4).

3. If any air leak is found, change the clamp (3) and or inlet pipes.

(1) Inlet Pipe 1 (¥ Clamp
(2) Compressor Cover {4) Intake Pipe

01640510820
Wheel Shaft

1. Remove the intake pipe {1) and flange (2).

2. Turn the compressor wheel gently with a finger and check for
contact.

3. 1f the wheel does not turn smoothly and / or found the damage,
and abnormal sound, check the axdal and radial clearance.

4. If the compressor / turbine wheel and housing is found 1o be
damaged, replace the turbocharger assembly with new one.

{1) Intake Pipe {2y Flange

01640510830

1-S-93
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Axial Clearance

1. Set the dial gauge.

2. Move the shaft in the axial direction, and measure the end play.

3. If the end play (A) exceeds 0.12 mm {0.0047 in.), replace the
turbocharger assembly with new one.

01640510840

Radlal Clearance

1. Move the compressor / turbine wheel (up and down / right and
left).

2. If the wheel contact to the heousing, replace the turbocharger
assembly with new cne.

01640F 10420

01640510850

Turbine / Compressor Wheel

B NOTE

¢ When carbon or oil adheres to the wheel remove the carbon
or oil adheres with a brass brush or other soft tools.

¢ Do not scratch or damage the wheel with a brass brush or
any other soft tools.

¢ Do not disassembling the compressor wheel and turbine
shaft.

* After cleaning the compressor / turbine wheel, be sure to
check the axial and radial clearance.

1. Parting marks must be marked on the bearing housing {1} and
compressor (2) / turbine housing (3).

2. Remove the coupling (4) and turbine housing.

3. Remove the snap ring {5} and compressor housing (2).

4. Clean the compressor wheel (6) and turbine wheel {7) with a
brags brush or other soff tools.

1.47 10 2.45 N'm
Tightening torque Housing clamp bolt 0.15 t0 0.25 kgf-m
1.0910 1.31 fi-lbs

(1) Bearing Housing {5) Snap Ring
(2) Compressor Housing {6) Compressor / Whee|
{3) Turbine Housing {") Turbine Wheel
(4) Coupling
01840F 10460
01840810860
111-S-94
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DISASSEMBLING AND ASSEMBLING
A cavton

e While the engine is running and or just after it stops, the turbocharger is hot, be careful not to touch the
turbocharger.

Hl NOTE

¢ When detaching and attaching the turbocharger assembly, be very careful not to allow dust, dirt and
other foreign matters in the oil pipes.

¢ When the turbocharger assembly has been replaced, pour fresh engine oil through the ocil filter port of
the turbocharger.

¢ Before starting the engine, make sure that the air cleaner is in position.

Engine (Service section)

01640510870

Air Cleaner and Mufiler

1. Remove the intake pipe (1).

2. Remove the inlet pipe 1 (2).

3. Remove the muffler (3).

{(When reassembling)

® Replace the gaskets with new one.

{1) Intake Pipe {3} Muffler
{2) Inlet Pipe 1

01640F 10460

01640510880

Oil Pipe

1. Remove the joint bolt (2), (3) and take off the pipe 1 (4}.
2. Remove the bolts (5} and release the clamp (8).

3. Disconnect the dil pipe 2 (7) and pipe 4 (8).

{When reassembling)

® Pour fresh engine ocil through the oil filter port of the
turbocharger.

¢ Replace the gaskets with new one.

& Be careful not to allow dust, dirt and other foreign matiers in the
oll pipes.

l NOTE

¢ Tape or plug all openings to prevent foreign matters from
damaging the oil cavities in the turbocharger.

{1) Joint Bolt {5) Clamp
{2) Joint Bolt {6) Qil Pipe 2
{3) Oil Pipe 1 {7) Qil Pipe 4
(4) Bolt
01640F10470
01640510890
111-S-95
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1640F10480
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Turbocharger

1. Remove the bolt (1).

2. Take off the turbocharger assemble (2).
{When reassembling)

® Replace the gasket with new one.

{1} Bolt {2) Turbocharger Assemble

01640510900

I11-S-96
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IV. Hydraulic system (Mechanism section)
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A.Features of hydraulic system

No

Function

Detail

1

Arm regeneration.

Part of return oil from the arm cylinder rod is allowed to flow to the arm cylinder
bottom, speeding up the arm's crowding and preventing the arm's getting stuck.

Redesigned boom anti-drift valve.

The minimum boom down speed can be controlled by the main spool, which helps
inch the attachment more finely. (On conventional types, the inching is limited by
the drain circuit's minimum leak amount.)

Straight travel circuit adopted.

In traveling and moving the front attachment at once, the third pump's flow rate
serves to control the attachment. This circuit is activated once the machine travels
to the right or left and the front attachment is moved.

Pilot valve (Kawasaki-made)
redesigned.

The vertical stroke is made greater from 5.2 mm to 6.4 mm (to eliminate jerking at
vertical rotation). The secondary pressure is also made higher from 19.5 kgf/cm2
to 27.0 kgf/cm2 for improved controllability.

Swivel negative brake adopted.

Release the lever lock, and the negative brake gets activated to keep the parked
machine even on a slope.

Priority throttle of boom-bucket
simultaneous operation.

The throttle check valve added between the boom and bucket sections enables
operating the boom and bucket at once.

Travel lock for safety.

Raise the left operation lever, and oil from the hydraulic pilot pump gets unloaded
and the spring force gets the travel lever locked.

Anti-cavitation valve in travel
motor.

Cavitation noise can be kept low at stop.

Line filter adopted in hydraulic pilot
line.

A specific filter is introduced to keep out contamination.
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Hydraulic system (Mechanism section)

B.Hydraulic system specifications

Machine model u20-3 U25-3
Engine RPM 2,200 2,400
Pump Maker Fujikoshi Fujikoshi
Type PVD-OB-24P-6G3-4694A PVD-OB-24P-8G3-4837B
Variable Displacement Pump Variable Displacement Pump
+Gear Pump +Gear Pump
Delivery rate P1, P2 23.0 L/ min 28.8 L/ min
P3 12.8 L/ min 19.2 L/ min
Pe 59L/min 6.5L/ min
Control valve Maker KAYABA KAYABA
Type KVSE-36-10 KVSE-36-10
Main relief P1, P2 21.6 MPa 21.6 MPa
pressure P3 20.6 MPa 17.2 MPa
Pe 3.9 MPa 3.9 MPa
Swivel motor Maker Eaton Fluid Power Eaton Fluid Power
Type 25PB20A1124-C 25PB25A1125-C
VNS200S310A VNS165S320A
Equivalent capacity 195 cm3/rev 244 cm3/rev
Relief pressure 19.6 MPa 16.2 MPa
Swivel speed 8.9 rpm 9.2 rpm
Torque Theoretical 609 N'm 629 N'm
Travel motor Maker Fujikoshi KAYABA
Type PHV-190-39-1-8944A MAG-18V-230E
Equivalent capacity 628/328 cm3/rev 774/430 cm3/rev
Speed (R) 2.2/4.2 km/h 2.5/4.5 km/h
Cylinder Boom Bore dia. 65 70
Rod dia 35 40
Stroke 490 476
Arm Bore dia. 65 70
Rod dia 40 40
Stroke 450 484
Bucket Bore dia. 60 65
Rod dia 35 35
Stroke 416 416
Swing Bore dia. 60 60
Rod dia 35 35
Stroke 420 420
Dozer Bore dia. 80 90
Rod dia 40 45
Stroke 138 126
Truck Bore dia. 60 —
Rod dia 30 —
Stroke 215 —
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Hydraulic system (Mechanism section)

C.Main pump

a. Structure & specifications
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No. PARTS NAME Qty | No. PARTS NAME Qty | No PARTS NAME Qty | No. PARTS NAME Qty
Body S 1 21 |Rod G 1 41 | None 61 | Hex nut 1
2 Body H 1 22 | None 42 | Plug 1 62 | Sealing washer 1
3 | Shaft 1 23 | None 43 | O-ring 1 63 | None
4 | Cylinder barrel 1 24 | Retainer 2 44 | Hex socket bolt 5 64 | None
5 | Valve plate 1 25 | Stopper pin A 1 45 | None 65 | Gear pump 1
6 Piston 10 26 | Stopper pin B 1 46 | None 66 | Coupling 1
7 | Shoe 10 27 | Socket pin 1 47 | None 67 | Collar 1
8 | Shoe holder 1 28 | None 48 | None 68 | Hex bolt 2
9 Barrel holder 1 29 | None 49 | Hex socket plug 5 69 | O-ring 1
10 | Swash plate 1 30 | Ball bearing 1 50 | None 70 | Washer 2
11 | Needle 3 31 | Needle bearing 1 51 | Plug 1 71 | O-ring 1
12 | Oscillating pin 2 32 | Oil seal 1 52 | None 72 | O-ring 1
13 | Packing 1 33 | Plate spring 4 53 | None
14 | Spring C 1 34 | Snapring 1 54 | None
15 | Spring T1 1 35 | Snapring 1 55 | None
16 | None 36 | Snapring 1 56 | Spring pin 1
17 | None 37 | None 57 | None
18 | Spring holder 1 38 | None 58 | None
19 | Spring guide 1 39 | O-ring 1 59 | None
20 | Pin 1 40 | O-ring 2 60 | Hex socket lock screw 1
Machine model U20-3 U25-3
Engine RPM 2200 2400
Manufacturer Fujikoshi Fujikoshi
Type PVD-OB-24P-6G3-4694A PVD-OB-24P-8G3-4837B
Variable displacement pump + Gear pump Variable displacement pump + Gear pump
Dischqrge P1. P2 23.0L/ min 28.8 L/ min
Capacity ’ 6.1 GPM 7.6 GPM
Ps 12.8 L/ min 19.2 L/ min
3.4 GPM 5.1 GPM
Pp 5.9L/min 6.5 L/ min
1.6 GPM 1.7 GPM
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Hydraulic system (Mechanism section)

b. Performance curve

U20-3
Type: PVD-OB-24P-6G3-4649A
P1, P2 P3 Pp
ina P MPa 21.6 20.6 3.9
Operating Pressure kg om? 220 210 40
Displacement cc/rev 10.5 5.8 2.7
Discharge Capacity L/ min 23.0 12.8 5.9
" MPa 0.5 - 20.6
P3 shift pressure kg om? 5210
Operating RPM 2,200
Rotating direction Clockwise, viewed from input shaft side
Weight about 16kg
U20-3
22 22
20 20
18 18
16 16
3 10 cc/rev
% P1+P2=240kgf/cm?
E 14 f 14
,ﬁ‘-\' 110.45 cclrev Ps=210kgf/cm?
S 12 12
= / \/ Pa=5kgf/cm?
8 7 cclrev —
=3 / P1+P.=350kgf/cm?
o 10 — i i i i 10
oy | 10.3 cclrev \ 5.2 cclrev -
© P1+P2=100kgf/cm? / P1+P2=440kgf/cm?
£ 8 \\ 8
4
(@] \
[~
6 7 cclre / N \\\/ 6
P++P,=210kgf/cm? \
‘\
4 ~ 4
2 3.1 cclrev 2
P1+P2=440kgf/cm?
0 0
0 100 200 300 400 480
Pressure P1+P2 (kgf/cm?)
Test conditions Legend Remarks
Hydraulic tempt. 50 +5°C
Input shaft rpm 2,200 rpm
d3 5.8 cclrev
qq 2.7 cclrev
P4 40 kgflcm?
IV-M-5
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u25-3
Type: PVD-08-24P-8G3-4837B

P1, P2 Ps Pp
. MPa 21.6 17.2 3.9
Operating Pressure kg/cm2 220 175 40
Displacement cclrev 12.0 8.0 2.7
Discharge Capacity 28.8 19.2 6.5
. MPa 05— 17.2
P3 shift pressure kg/cm2 5 175
Operating RPM 2,400
Rotating direction
Weight
u25-3
22 22
20 20
18 18
11.6cclrev
+Po= 2
16 P.=175kgf/cm? P1+P2>=195kgf/cm 16
E 12 cclrev
) Ps=5kgf/cm?
(&)
= 14 / \/ 14
o Vd
1]
o ,/ >< 7.8 cclrev
-;2-‘ 12 =l 14 P1+P2=305kgf/cm? 12
'g N N
& \ A
o | 11.9 cclrev \ N 5 cclrev —
5 P1+P2=60kgflcm?\ \\ < P1+P,=440kgflom? .
< 7
N\
ki A N \
(@]
7.8 cclrev ~— /
6 P1+P=155kgflcm? \Q\ 7 6
4 N 4
\\\
2 3.1 cclrev 2
P1+P2=440kgf/cm?
0 NN 0
0 100 200 300 400 480
Pressure P1+P2 (kgf/cm?)
Test conditions Legend Remarks
Hydraulic tempt. 50 +5°C
Input shaft rpm 2,400 rpm
da3 8 cclrev
[eF 2.7 cclrev
Pa 40 kgf/cm?
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