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Safety SAFETY

Safety

Safety notice

IMPORTANT SAFETY NOTICE

Proper service and repair is extremely important for the safe op-
eration of your machine. The service and repair techniques rec-
ommended and described in this manual are both effective and
safe methods of operation. Some of these operations require the
use of tools specially designed for the purpose.

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

General precautions

Mistakes in operation are extremely dangerous. Read the OP-
ERATION & MAINTENANCE MANUAL carefully BEFORE oper-
ating the machine.

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

2. When carrying out any operation, always wear safety shoes
and helmet. Do not wear loose work clothes, or clothes with
buttons missing.

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

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

3. If welding repairs are needed, always have a trained, experi-
enced welder carry out the work. When carrying out welding
work, always wear welding gloves, apron, glasses, cap and
other clothes suited for welding work.

4. When carrying out any operation with two or more workers,
always agree on the operating procedure before starting.
Always inform your fellow workers before starting any step
of the operation. Before starting work, hang UNDER RE-
PAIR signs on the controls in the operator’s compartment.

5. Keep all tools in good condition and learn the correct way to
use them.

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

Safety

Preparations for work

1.

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

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

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

Remove all mud and oil from the steps or other places used
to get on and off the machine. Always use the handrails, lad-
ders or steps when getting on or off the machine. Never
jump on or off the machine. If it is impossible to use the
handrails, ladders or steps, use a stand to provide safe foot-

ing.

Precautions during work

1.

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

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

Before starting work, remove the leads from the battery.
ALWAYS remove the lead from the negative (-) terminal first.

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

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

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

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

WA470-5H / WA480-5H
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8. As a general rule, do not use gasoline to wash parts. In par-
ticular, use only the minimum of gasoline when washing
electrical parts.

9. Be sure to assemble all parts again in their original places.
Replace any damaged part with new parts.

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

10. When installing high pressure hoses, make sure that they
are not twisted. Damaged tubes are dangerous, so be ex-
tremely careful when installing tubes for high pressure cir-
cuits. Also check that connecting parts are correctly
installed.

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

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

13. When measuring hydraulic pressure, check that the measur-
ing tool is correctly assembled before taking any measure-
ments.

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

General

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

This shop manual mainly contains the necessary technical infor-
mation for operations performed in a service workshop. For
ease of understanding, the manual is divided into the following
sections. These sections are further divided into each main
group of components

General

This section lists the general machine dimensions, performance
specifications, component weights, and fuel, coolant and lubri-
cant specification charts.

Structure and Function

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

Testing, Adjusting and Troubleshooting

This section explains checks to be made before and after per-
forming repairs, as well as adjustments to be made at comple-
tion of the checks and repairs. Troubleshooting charts
correlating “Problems” to “Causes” are also included in this sec-
tion.

Disassembly and Assembly

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

Maintenance Standard

This section gives the judgement standards when inspecting dis-
assembled parts.

NOTE

The specifications contained in this shop manual are subject to
change at any time and without any advance notice. Contact your
distributor for the latest information.

WA470-5H / WA480-5H
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How to read the shop manual

Volumes

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

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

Attachment volume: Each issued as one to cover all models

These various volumes are designed to avoid duplication of in-
formation. Therefore to deal with all repairs for any model, it is
start any work.

Filing method

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

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

10-3
J B — Item number (10. Structure and Function)

—— Consecutive page number for each item

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

Example:

10-4
10-4.1
10-4.2
10-5

Added Pages

Revised edition mark
When a manual is revised, an edition mark (D @ ®...) is re-

corded on the bottom of the pages.

Revisions

Revised pages are shown at the LIST OF REVISED PAGES be-
tween the title page and SAFETY page.

00-6

WAA470-5H / WA480-5H



SAFETY How to read the shop manual

Symbols

So that the shop manual can be of ample practical use, impor-
tant safety and quality portions are marked with the following
symbols:

Item Remarks

Safety Special safety precautions are necessary when performing the work.

Special technical precautions or other precautions for preserving standards are necessary

Caution when performing the work.

Weight of parts of systems.

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

Tightening torque Places that require special attention for the tightening torque during assembly.

Coat Places to be coated with adhesives and libricants, etc.
Oil, water Places where oil, water or fuel must be added, and the capacity.
Drain Places where oil or water must be drained, and quantity to be drained.

= 0§ F o+
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Hoisting instructions

Hoisting
—_ A

Heavy parts (25kg or more) must be lifted with a
hoist, etc. In the DISASSEMBLY AND ASSEMBLY

section, every part weigthing 25 kg or more is in-
dicated clearly with the symbol:

If a part cannot be smoothly removed from the machine by hoist-
ing, the following checks should be made:

1. Check for removal of all bolts fastening the part to the rela-
tive parts.

2. Check for existence of another part causing interference
with the part to be removed.

Wire ropes
1. Use adequate ropes depending on the weight of parts to be
hoisted, refering to the table below:

+ The allowable load in tons, is given by vertical tensible
force.

« The allowable load value is estimated to be one-sixth or
one-seventh of the breaking strength of the rope used.

Wire ropes:
(Standard "Z" or "S" twist ropes without galvanizing)
Rope diameter (mm) Allowable load (tons)
10 1.0
11.2 1.4
12.5 1.6
14 2.2
16 2.8
18 3.6
20 4.4
224 5.6
30 10.0
40 18.0
50 28.0
60 40.0

00-8 WAA470-5H / WA480-5H



SAFETY

Hoisting instructions

2. Sling wire ropes from the middle portion of the hook.

Slinging near the edge of the hook may cause the rope to
slip off the hook during hoisting, and a serious accident can
result. Hooks have maximum strength at the middle portion.

100% 88% 79% 71% 41%

3. Do not sling a heavy load with one rope alone, but sling with
two or more ropes symmetrically wound onto the load.

—_A

Slinging with one rope may cause turning of the load during
hoisting, untwisting of the rope, or slipping of the rope from
its original winding position on the load, which can result in
a dangerous accident.

4. Do not sling a heavy load with ropes forming a wide hanging
angle from the hook.

When hoisting a load with two or more ropes, the force sub-
jected to each rope will increase with the hanging angles.
The table below shows the variation of allowable load (kg)
when hoisting is made with two ropes, each of which is al-
lowed to sling up to 1000 kg vertically, at various hanging
angles.

When two ropes sling a load vertically, up to 2000 kg of total
weight can be suspended. This weight becomes 1000 kg
when two ropes make a 120° hanging angle. On the other
hand, two ropes are subjected to an excessive force as
large as 4000 kg if they sling a 2000 kg load at a lifting angle
of 150°.

1900

1000f

Load Capacity (kg)

300 600 900 1200 1500

Lifting Angle (°) (@)

WA470-5H / WA480-5H
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Coating materials

The recommended coating materials prescribed in

manuals are listed below.

the shop

Category Code Part No. Quantity Container Main applications, features
LT1A  |790-129-9030 150 ¢ Tube Used to prevent rubber gasket.s, rubber cush-
ions and cork plugs from coming out
Used in places requiring an immediately
20 Polvethvl effective, strong adhesive.
olyethylene
LT-1B |790-129-9050 £ yery Used for plastics (except polyethylene,
(2 pes.) container ;
polypropylene, tetrafluoroethylene, and vinyl
chloride), rubber, metal and non-metal.
Polvethvl Features: Resistance to heat, chemicals
olyethylene
LT-2  |09940-00030 50g cgntai}tller Used for anti-loosening and sealant purposes
for bolts and plugs.
790-129-9060 Adi‘elféve:
(Set of adhesive . Used as adhesive or sealant for metal, glass
LT3 and hardening Ha;::;tl.ng Can or plastic.
B agent) 500 ¢
[
= Polyethylene
8 LT-4  [790-129-9040 250 ¢ yery Used as sealant for machined holes.
= container
<
Holtz Used as heat-resisting sealant for repairing
MH 705 790-126-9120 75¢ Tube engine.
T Quick hardening type adhesive.
bo;ec(le 179-129-9140 50 ¢ Polyethylene Cure time: within 5 sec. to 3 min.
1735 container Used mainly for adhesion of metals, rubbers,
plastics and woods.
Quick hardening type adhesive.
Aron- Quick cure type (max. strength after 30 min-
alpha  |790-129-9130 2¢ Polyethylene | /).
container . . .
201 Used mainly for adhesion of rubbers, plastics
and metals.
Loctit Polvethvl Features: Resistance to heat, chemicals
octite olyethylene
648-50 T9A-129-9110 50 cc cgntai}rller Used at joint portions subject to high temper-
ature.
LG-1 1790-129-9010 200 g Tube Useq as adhesive or sealant for gaskets and
packing of power train case, etc.
Features: Resistance to heat
E ‘g Used as sealant for flange surfaces and bolts
Z ?3 at high temperature locations; used to pre-
O 2 LG-3 |790-129-9070 1 kg Can vent seizure.

Used as sealant for heat resistant gasket for at
high temperature locations such as engine
pre-combustion chamber, exhaust pipe.

00-10
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Category Code Part No. Quantity Container Main applications, features
Features: Resistance to water, oil
Used as sealant for flange surface, thread.
LG-4 790-129-9020 200 ¢ Tube A!so possible to use as sealant for flanges
with large clearance.
Used as sealant for mating surfaces of final
drive case, transmission case.
Used as sealant for various threads, pipe
joints, flanges.
LG-5  |790-129-9080 1 ke Polyethylene | joi g
container Used as sealant for tapered plugs, elbows,
nipples of hydraulic piping.
g E Features: Silicon based, resistant to heat,
S § cold.
LG-6 09940-00011 250 g Tube Used as sealant for flange surface, thread.
Used as sealant for oil pan, final drive case,
etc.
Features: Silicon based, quick hardening
t .
LG-7  |09920-00150 150 g Tube ype o
Used as sealant for flywheel housing, intake
manifold, oil pan, thermostat housing, etc.
Three .. ..
bond 790-129-9090 100 g Tube Usgd as heat-resisting sealant for repairing
engines.
1211
g LM-G 09940-00051 60 g Can Used as lubricant for sliding parts (to prevent
% E § squeaking).
B %% Used to prevent seizure or scuffing of the
—:’ _g S |LM-P 09940-00040 200 g Tube thread when press fitting or shrink fitting.
= Used as lubricant for linkage, bearings, etc.
SYG2-400LI
SYG2-350LI
G2-LI SYG2-400LI-A Various Various General purpose type
SYG2-160LI
SYGA160CNLI
SYG2-400CA
SYG2-350CA .
s lonea [SYOIaOAA | Vo | Vaiow |" bl e emmemie bt ot e
8 SYG2-160CA gatp '
© SYG2-160CNCA
=
g
8
E = 400 g :
2 o |SYG2-400M Belows type Used for places with heavy load.
o S (10 per case)
2 g
5, &
2 3
=3

WA470-5H / WA480-5H
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Standard tightening torque

Standard tightening torque of bolts and

nuts

The following charts give the standard tightening torques of bolts
and nuts. Exceptions are given in DISASSEMBLY AND ASSEM-

BLY.
Thread diameter Width @ @
of bolt across flats
mm mm Nm kgm
6 10 132+14 1.35+0.15
8 13 31429 3.20+£0.3
10 17 65.7+6.8 6.70 £0.7
12 19 112+9.8 11.5+1.0
14 22 17719 18+2.0
16 24 279 £29 28.5+3
18 27 383 +39 39+4
20 30 549 £ 58 56+6
22 32 745 +78 76 £ 8
24 36 927 £98 94.5 + 10
27 41 1320 + 140 135 +15
30 46 1720 + 190 175 +20
33 50 2210 +240 225 +£25
36 55 2750 + 290 280 + 30
39 60 3280 + 340 335+35
Thread diameter Width
of bolt across flats
mm mm Nm kgm
6 10 7.85+1.95 0.8+0.2
8 13 18.6 £4.9 1.9+£0.5
10 14 40.2+59 4.1+0.6
12 27 82.35+7.85 84+0.8
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Standard tightening torque

Tightening torque of hose nuts

Use these torques for hose nuts.

Thread diameter Width across flat Tightening torque
Nominal No.
mm mm Nm kgm
02 14 19 245+49 25+05
03 18 24 49 +£19.6 5+£2
04 22 27 78.5+19.6 8+2
05 24 32 137.3+£29.4 14+3
06 30 36 176.5 +£29.4 18+3
10 33 41 196.1 + 49 205
12 36 46 2452 +49 25+5
14 42 55 294.2 +49 30£5
Tightening torque of split flange bolts
Use these torques for split flange bolts.
Thread diameter Width across flat Tightening torque
mm mm Nm kgm
10 14 65.7+6.8 6.7+0.7
12 17 112 £9.8 1151
16 22 279 +29 285+3
Tightening torque for flared nuts S—
Use these torques for flared part of nut. :///////,’/v; '. B
11
L—" =
Thread diameter Width across flat Tightening torque
mm mm Nm kgm
14 19 245+49 25+05
18 24 49 +19.6 52
22 27 78.5+19.6 8+2
24 32 137.3+29.4 14 +3
30 36 176.5+29.4 18+3
33 41 196.1 £49 20£5
36 46 245.2 +49 25+5
42 55 294.2 +49 305

WA470-5H / WA480-5H
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Tightening torque for 102 engine series
(bolts and nuts)

Use these torque values for bolts and nuts (unit: mm).

Thread diameter Tightening torque
mm Nm kgm
6 10£2 1.02+£0.20
8 24 +4 245+ 041
10 43+6 4.38 £0.61
12 77 +12 7.85+1.22
Tightening torque for 102 engine series
(eye joints)
Use these torque values for eye joints (unit: mm).
Thread diameter Tightening torque
mm Nm kgm
6 8§x2 0.81 £0.20
8 10£2 1.02 £0.20
10 12+2 1.22 £0.20
12 24 +4 2.45+041
14 365 3.67+0.51
Tightening torque for 102 engine series
(tapered screws)
Use these torque values for tapered screws (unit: inch).
Thread diameter Tightening torque
inch Nm kgm
1/16 3+1 0.31+£0.10
1/8 8§x2 0.81 £0.20
1/4 12+2 1.22 +£0.20
3/8 15+2 1.53+£0.41
172 24 +4 245+041
3/4 365 3.67+£0.51
1 609 6.12+0.92

00-14
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Electric wire code

Electric wire code

In the wiring diagrams, various colors and symbols are em-
ployed to indicate the thickness of wires. This wire code table
will help you understand WIRING DIAGRAMS.

EXAMPLE:

05WB indicates a cable having a nominal number 05 and white
coating with black stripe.

Classification by thickness

Copper wire
Nominal num- Cable O.D. Current . N
ber Number of | Dia. Of strand | Cross section (mm) rating (A) Applicable circuit
strands (mm) (mm)
0.85 11 0.32 0.88 2.4 12 Starting, lighting, signal etc.
2 26 0.32 2.09 3.1 20 Lighting, signal etc.
5 65 0.32 5.23 4.6 37 Charging and signal
15 84 0.45 13.36 7.0 59 Starting (Glow plug)
40 85 0.80 42.73 114 135 Starting
60 127 0.80 63.84 13.6 178 Starting
100 217 0.80 109.1 17.6 230 Starting
Classification by color and code
Priority Clacs:g(f:il(l:i;ion Charging Ground Starting Lighting | Instrument Signal Other
g‘ Code W B B R Y G L
: E Color White Black Black Red Yellow Green Blue
Code WR — BW RW YR GW LwW
2 Color White & o Blacll< & Red. & Yellow & Greep & Blue. &
Red White White Red White White
Code WB — BY RB YB GR LR
: Color “l/?.hli;sk& — Blac]fofcv Yel- Red & Black Yeéllz\cvk& Gr}izlcll & Blue & Red
g Code WL — BR RY YG GY LY
Code WG — — RG YL GB LB
5 Color White & . . Red & Yellow & Green & Blue &
Green Green Blue Black Black
Code — — — RL YW GL —
° Color — — — | Red &Blue Yigﬁxe& Gr];fl?e& —
WAA470-5H / WA480-5H 00-15
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Conversion tables

Method of using the conversion table

The Conversion Table in this section is provided to enable sim-
ple conversion of figures. For details of the method of using the
Conversion Table, see the example given below.

EXAMPLE:
Method of using the Conversion Table to convert from millime-
ters to inches.

1. Convert 55 mm into inches.

a. Locate the number 50 in the vertical column at the left
side, take this as , then draw a horizontal line from @.

b. Locate the number 5 in the row across the top, take this
as @, then draw a perpendicular line down from @.

c. Take the point where the two lines cross as ®. This
point @ gives the value when converting from millime-
ters to inches. Therefore, 55 millimeters = 2.165 inches.

2. Convert 550 mm into inches.

a. The number 550 does not appear in the table, so divide
by 10 (move the decimal one place to the left) to convert
it to 55 mm.

b. Carry out the same procedure as above to convert 55
mm to 2.165 inches.

c. The original value (550 mm) was divided by 10, so multi-
ply 2.165 inches by 10 (move the decimal one place to
the right) to return to the original value. This gives 550
mm = 21.65 inches.

Millimeters to inches 1 mm = 0,03937 inch
0 1 2 3 4 5 6 7 8 9
0 0 0.039 0.079 0.118 0.157 0.197 0.236 0.276 0.315 0.354

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

@ 50 1.969 2.008 2.047 2.087 2.126 2.165 2.205 2.244 2.283 2.323
60 2.362 2.402 2.441 2.480 2.520 2.559 2.598 2.638 2.677 2.717
70 2.756 2.795 2.835 2.874 2913 2.953 2.992 3.032 3.071 3.110
80 3.150 3.189 3.228 3.268 3.307 3.346 3.386 3.425 3.465 3.504
90 3.543 3.583 3.622 3.661 3.701 3.740 3.780 3.819 3.858 3.898
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Millimeters to inches 1 mm = 0,03937 inch
0 1 2 3 4 5 6 7 8 9
0 0 0.039 0.079 0.118 0.157 0.197 0.236 0.276 0.315 0.354
10 0.394 0.433 0.472 0.512 0.551 0.591 0.630 | 0.669 0.709 0.748
20 0.787 0.827 0.866 0.906 0.945 0.984 1.024 1.063 1.102 1.142
30 1.181 1.220 1.260 1.299 1.339 1.378 1.417 1.457 1.496 1.536
40 1.575 1.614 1.654 1.693 1.732 1.772 1.811 1.850 1.890 1.929
50 1.969 2.008 2.047 2.087 2.126 2.165 2.205 2.244 2.283 2.323
60 2.362 2.402 2.441 2480 | 2.520 | 2.559 2.598 2.638 2.677 2.717
70 2.756 2.795 2.835 2.874 2913 2.953 2.992 3.032 3.071 3.110
80 3.150 3.189 3.228 3.268 3.307 3.346 3.386 3.425 3.465 3.504
90 3.543 3.583 3.622 3.661 3.701 3.740 3.780 3.819 3.858 3.898
Kilogram to pound 1 mm = 0,03937 inch
0 1 2 3 4 5 6 7 8 9
0 0 2.20 4.41 6.61 8.82 11.02 13.23 15.43 17.64 19.84
10 22.05 24.25 26.46 28.66 30.86 33.07 35.27 37.48 39.68 | 41.89
20 44.09 46.30 48.50 50.71 51.91 55.12 57.32 59.53 61.73 63.93
30 66.14 68.34 70.55 72.75 74.96 77.16 79.37 81.57 83.78 85.98
40 88.18 90.39 92.59 94.80 | 97.00 99.21 | 101.41 | 103.62 | 105.82 | 108.03
50 11023 | 11244 | 114.64 | 116.85 | 119.05 | 121.25 | 123.46 | 125.66 | 127.87 | 130.07
60 132.28 | 134.48 | 136.69 | 138.89 | 141.10 | 143.30 | 14551 | 147.71 | 14991 | 152.12
70 154.32 | 156.53 | 158.73 | 160.94 | 163.14 | 165.35 | 167.55 | 169.76 | 171.96 | 174.17
80 176.37 | 178.57 | 180.78 | 182.98 | 185.19 | 187.39 | 189.60 | 191.80 | 194.01 | 196.21
90 198.42 | 200.62 | 202.83 | 205.03 | 207.24 | 209.44 | 211.64 | 213.85 | 216.05 | 218.26
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Liter to U.S. Gallon 1L =0.2642 U.S. Gallon
0 1 2 3 4 5 6 7 8 9
0 0 0.264 0.528 0.793 1.057 1.321 1.585 1.849 2.113 2.378

10 2.642 2.906 3.170 3.434 3.698 3.963 4.227 4.491 4.755 5.019
20 5.283 5.548 5.812 6.076 6.340 6.604 6.869 7.133 7.397 7.661
30 7.925 8.189 8.454 8.718 8.982 9.246 9.510 9.774 | 10.039 | 10.303
40 10.567 | 10.831 | 11.095 | 11.359 | 11.624 | 11.888 | 12.152 | 12.416 | 12.680 | 12.944

50 13.209 | 13473 | 13.737 | 14.001 | 14.265 | 14.529 | 14.795 | 15.058 | 15.322 | 15.586
60 15.850 | 16.115 | 16.379 | 16.643 | 16.907 | 17.171 | 17.435 | 17.700 | 17.964 | 18.228
70 18.492 | 18.756 | 19.020 | 19.285 | 19.549 | 19.813 | 20.077 | 20.341 | 20.605 | 20.870
80 21.134 | 21.398 | 21.662 | 21.926 | 22.190 | 22.455 | 22.719 | 22983 | 23.247 | 23.511
90 23.775 | 24.040 | 24304 | 24.568 | 24.832 | 25.096 | 25.361 | 25.625 | 25.889 | 26.153

Liter to U.K. Gallon 1L =0.21997 U.K. Gallon
0 1 2 3 4 5 6 7 8 9
0 0 0.220 0.440 0.660 0.880 1.100 1.320 1.540 1.760 1.980

10 2.200 2.420 2.640 2.860 3.080 3.300 3.520 3.740 3.950 4.179
20 4.399 4.619 4.839 5.059 5.279 5.499 5.719 5.939 6.159 6.379
30 6.599 6.819 7.039 7.259 7.479 7.699 7.919 8.139 8.359 8.579
40 8.799 9.019 9.239 9.459 9.679 9.899 | 10.119 | 10.339 | 10.559 | 10.778

50 10.998 | 11.281 | 11.438 | 11.658 | 11.878 | 12.098 | 12.318 | 12.528 | 12.758 | 12.978
60 13.198 | 13.418 | 13.638 | 13.858 | 14.078 | 14.298 | 14.518 | 14.738 | 14.958 | 15.178
70 15.398 | 15.618 | 15.838 | 16.058 | 16.278 | 16.498 | 16.718 | 16.938 | 17.158 | 17.378
80 17.598 | 17.818 | 18.037 | 18.257 | 18.477 | 18.697 | 18917 | 19.137 | 19.357 | 19.577
90 19.797 | 20.017 | 20.237 | 20.457 | 20.677 | 20.897 | 21.117 | 21.337 | 21.557 | 21.777
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kgm tp ft. Ib. 1 kgm = 7.233 ft. Ib.
0 1 2 3 4 5 6 7 8 9

0 0 7.2 14.5 21.7 28.9 36.2 43.4 50.6 57.9 65.1

10 72.3 79.6 86.8 94.0 101.3 108.5 115.7 123.0 130.2 137.4

20 144.7 151.9 159.1 166.4 173.6 180.8 188.1 195.3 202.5 209.8

30 217.0 224.2 231.5 238.7 2459 253.2 260.4 267.6 274.9 282.1

40 289.3 296.6 303.8 311.0 318.3 3255 332.7 340.0 347.2 354.4

50 361.7 368.9 376.1 383.4 390.6 397.8 405.1 412.3 419.5 426.8

60 434.0 441.2 448.5 455.7 462.9 470.2 477.4 484.6 491.8 499.1

70 506.3 513.5 520.8 528.0 535.2 542.5 549.7 556.9 564.2 571.4

80 578.6 585.9 593.1 600.3 607.6 614.8 622.0 629.3 636.5 643.7

90 651.0 658.2 665.4 672.7 679.9 687.1 694.4 701.6 708.8 716.1
100 723.3 730.5 737.8 745.0 752.2 759.5 766.7 773.9 781.2 788.4
110 795.6 802.9 810.1 817.3 824.6 831.8 839.0 846.3 853.5 860.7
120 868.0 875.2 882.4 889.7 896.9 904.1 9114 918.6 925.8 933.1
130 940.3 947.5 954.8 962.0 969.2 976.5 983.7 990.9 998.2 1005.4
140 1012.6 | 1019.9 | 1027.1 | 1034.3 | 1041.5 | 1048.8 | 1056.0 | 1063.2 | 1070.5 | 1077.7
150 1084.9 | 1092.2 | 1099.4 | 1106.6 | 1113.9 | 1121.1 | 11283 | 1135.6 | 1142.8 | 1150.0
160 1157.3 | 1164.5 | 1171.7 | 1179.0 | 1186.2 | 11934 | 1200.7 | 1207.9 | 1215.1 | 12224
170 1129.6 | 1236.8 | 1244.1 | 1251.3 | 1258.5 | 1265.8 | 1273.0 | 1280.1 | 1287.5 | 1294.7
180 1301.9 | 1309.2 | 1316.4 | 1323.6 | 13309 | 1338.1 | 1345.3 | 1352.63 | 1359.8 | 1367.0
190 1374.3 | 1381.5 | 1388.7 | 1396.0 | 1403.2 | 1410.4 | 1417.7 | 14249 | 1432.1 | 14394
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Conversion tables

SAFETY

kg/cm? to Ib/in? 1 kg/ecm? = 14.2233 Ib/in?
0 1 2 3 4 5 6 7 8 9
0 0 14.2 28.4 427 56.9 71.1 85.3 99.6 113.8 128.0
10 142.2 156.5 170.7 184.9 199.1 213.4 227.6 241.8 256.0 270.2
20 284.5 298.7 312.9 327.1 341.4 355.6 369.8 384.0 398.3 412.5
30 426.7 440.9 455.1 469.4 483.6 497.8 512.0 526.3 540.5 554.7
40 568.9 583.2 597.4 611.6 625.8 640.1 654.3 668.5 682.7 696.9
50 711.2 725.4 739.6 753.8 768.1 782.3 796.5 810.7 825.0 839.2
60 853.4 867.6 881.8 896.1 910.3 924.5 938.7 953.0 967.2 981.4
70 995.6 1010 1024 1038 1053 1067 1081 1095 1109 1124
80 1138 1152 1166 1181 1195 1209 1223 1237 1252 1266
90 1280 1294 1309 1323 1337 1351 1365 1380 1394 1408
100 1422 1437 1451 1465 1479 1493 1508 1522 1536 1550
110 1565 1579 1593 1607 1621 1636 1650 1664 1678 1693
120 1707 1721 1735 1749 1764 1778 1792 1806 1821 1835
130 1849 1863 1877 1892 1906 1920 19324 1949 1963 1977
140 1991 2005 2034 2048 2062 2077 2091 2105 2119
150 2134 2148 2162 2176 2190 2205 2219 2233 2247 2262
160 2276 2290 2304 2318 2333 2347 2361 2375 2389 2404
170 2418 2432 2446 2460 2475 2489 2503 2518 2532 2546
180 2560 2574 2589 2603 2617 2631 2646 2660 2674 2688
190 2702 2717 2731 2745 2759 2773 2788 2802 2816 2830
200 2845 2859 2873 2887 2901 2916 2930 2944 2958 2973
210 2987 3001 3015 3030 3044 3058 3072 3086 3101 3115
220 3129 3143 3158 3172 3186 3200 3214 3229 3243 3257
230 3271 3286 3300 3314 3328 3343 3357 3371 3385 3399
240 3414 3428 3442 3456 3470 3485 3499 3513 3527 3542

00-20
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SAFETY Conversion tables

Temperature

Fahrenheit Centigrade Conversion; a simple way to convert a Fahrenheit temperature reading into a Centigrade
temperature reading or vise versa is to enter the accompanying table in the center or boldface column of figures.
These figures refer to the temperature in either Fahrenheit or Centigrade degrees. If it is desired to convert from
Fahrenheit to Centigrade degrees, consider the center column as a table of Fahrenheit temperatures and read
the corresponding Centigrade temperature in the column at the left. If it is desired to convert from Centigrade to
Fahrenheit degrees, consider the center column as a table of Centigrade values, and read the corresponding
Fahrenheit temperature on the right.

°C °F °C °F °C °F °C °F
-40.4 -40 -40.0 -11.7 11 51.8 7.8 46 114.8 272 81 117.8
-37.2 .35 -31.0 -11.1 12 53.6 8.3 47 116.6 27.8 82 179.6
-34.4 -30 -22.0 -10.6 13 554 8.9 48 118.4 28.3 83 181.4
-31.7 -25 -13.0 -10.0 14 57.2 9.4 49 120.2 28.9 84 183.2
-28.9 -20 -4.0 -9.4 15 59.0 10.0 50 122.0 294 85 185.0
-28.3 -19 2.2 -8.9 16 60.8 10.6 51 123.8 30.0 86 186.8
-27.8 -18 -0.4 -8.3 17 62.6 111 52 125.6 30.6 87 188.6
-27.2 -17 1.4 -7.8 18 64.4 11.7 53 127.4 31.1 88 190.4
-26.7 -16 3.2 -7.2 19 66.2 12.2 54 129.2 31.7 89 192.2
-26.1 -15 5.0 -6.7 20 68.0 12.8 55 131.0 322 90 194.0
-25.6 -14 6.8 -6.1 21 69.8 13.3 56 132.8 32.8 91 195.8
-25.0 -13 8.6 -5.6 22 71.6 13.9 57 134.6 333 92 197.6
-24.4 -12 10.4 -5.0 23 73.4 14.4 58 136.4 33.9 93 199.4
-23.9 -11 12.2 -4.4 24 75.2 15.0 59 138.2 344 94 201.2
-233 -10 14.0 -3.9 25 77.0 15.6 60 140.0 35.0 95 203.0
-22.8 -9 15.8 -3.3 26 78.8 16.1 61 141.8 35.6 96 204.8
-22.2 -8 17.6 -2.8 27 80.6 16.7 62 143.6 36.1 97 206.6
-21.7 -7 19.4 -2.2 28 82.4 17.2 63 145.4 36.7 98 208.4
-21.1 -6 21.2 -1.7 29 84.2 17.8 64 147.2 37.2 99 210.2
-20.6 -5 23.0 -1.1 30 86.0 18.3 65 149.0 37.8 100 212.0
-20.0 -4 24.8 -0.6 31 87.8 18.9 66 150.8 40.6 105 221.0
-19.4 -3 26.6 0 32 89.6 19.4 67 152.6 43.3 110 230.0
-18.9 -2 28.4 0.6 33 91.4 20.0 68 154.4 46.1 115 239.0
-18.3 -1 30.2 1.1 34 93.2 20.6 69 156.2 48.9 120 248.0
-17.8 0 32.0 1.7 35 95.0 211 70 158.0 51.7 125 257.0
-17.2 1 33.8 2.2 36 96.8 21.7 71 159.8 54.4 130 266.0
-16.7 2 35.6 2.8 37 98.6 22.2 72 161.6 57.2 135 275.0
-16.1 3 374 33 38 100.4 22.8 73 163.4 60.0 140 284.0
-15.6 4 39.2 39 39 102.2 23.3 74 165.2 62.7 145 293.0
-15.0 5 41.0 44 40 104.0 239 75 167.0 65.6 150 302.0
-14.4 6 42.8 5.0 41 105.8 24.4 76 168.8 68.3 155 311.0
-13.9 7 44.6 5.6 42 107.6 25.0 77 170.6 71.1 160 320.0
-13.3 8 46.4 6.1 43 109.4 25.6 78 172.4 73.9 165 329.0
-12.8 9 48.2 6.7 44 111.2 26.1 79 174.2 76.7 170 338.0
-12.2 10 50.0 7.2 45 113.0 26.7 80 176.0 79.4 175 347.0
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Units SAFETY

Units

In this manual, the measuring units are indicated with Interna-
tional System of units (SI).

As for reference, conventionally used Gravitational System of
units are indicated in parentheses { }.

EXAMPLE:

N {ka}

Nm {kgm}
MPa {kg/cm?}
kPa {mmH,0}
kPa {mmHg}
kw/rpm {HP/rpm}
g/kwh {g/HPh}
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General assembly drawing

GENERAL

General assembly drawing
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Item Unit WA470-5 WAA480-5
A Overall length mm 8,815 9,155
B Overall height mm 3,395 3,500
C Overall height when bucket is raised mm 5,895 6,175
D Overall width mm 2,920 3,010
E Min. ground clearance mm 460 525
F Bucket width mm 3,170
G Dumping clearance (tip of BOC) mm 3,205 (3,120) 3,300 (3,205)
H Dumping reach (tip of BOC) mm 1,260 (1,305) 1,370 (1,410)
| Bucket dump angle deg. 45
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GENERAL Specifications

Specifications
Machine model WAA470-5 WA480-5
Serial No. WA470H50051 and up WA480H50051 and up
- Operating weight kg 22,520 24,065
% Distribution (front) SAE travel posture kg 10,260 10,335
= Distribution (rear) SAE travel posture kg 11,260 13,730
Bucket capacity (piled) m? 4.2 4.6
Rated load kg 6,720 7,820
N mode P mode N mode P mode
FORWARD 1st km/h 5.0 5.8 5.7 6.3
FORWARD 2nd km/h 94 11.2 11.0 12.1
FORWARD 3rd km/h 171 20.2 20.0 21.6
FORWARD 4th km/h 27.7 33.1 32.0 34.3
8 Travel speed
= REVERSE 1st km/h 5.3 6.1 6.1 6.6
% REVERSE 2nd km/h 10.1 11.9 1.7 12.8
E’ REVERSE 3rd km/h 18.3 21.4 213 22.8
REVERSE 4th km/h 29.6 34.7 34.1 35.8
) FORWARD kN {kg} | 171.6 {17,500} | 208.9 {21,300} 167.7 {17,100} | 193.2 (19,700}
Max. rimpul REVERSE kN {kg} | 160.8 {16,400} | 195.8 {19,970} 157.9 {16,100} | 182.1 {18,570}
Gradeability deg 25 25
Min. turning radius ‘("%eer::;r o m 5,990 5990
(tip of BOC) mm 6,940/6,980 6,990/7,030
Overall length (with BOC) mm 8,815 9,155
Overall width (chassis) mm 2,920 3,010
Bucket width (with BOC) mm 3,170 3,170
Overall height (top of cab) mm 3,395 3,500
2\;??” height (Bucket approx. raised to mm 5,895 6.175
Wheel base mm 3,450 3,450
@ Tread mm 2,300 2,300
'§ Min. ground clearance mm 460 525
g Max. height of bucket hinge pin mm 4,295 4,505
Dumping clearance (tip of BOC) mm 3,205/3,120 3,300/3,205
Dumping reach (tip of BOC) mm 1,260/1,305 1,370/1,410
Steering angle deg 40 40
Bucket dump angle (max. height) deg 45 49
Bucket tilt angle (travel posture) deg 50 52
Bucket tilt angle (max. height) deg 65 60
Digging depth (10° dump) (tip of BOC) mm 420/380 395/355
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Specifications GENERAL
Machine model WA470-5 WA480-5
Serial No. WA470H50051 and up WA480H50051 and up
Model Komatsu SAA6D125E-3
Type .4-cy.clle, V\./ater-.cooled, in-line, 6-cylinder,
direct injection with turbocharger, aftercooler
No. of cylinders - bore x stroke mm 6-125x 150
Piston displacement I {cc} 11.04 {11,040}
N mode P mode N mode P mode
Flywheel horsepower kW {HP}/rpm 181.1/2,000 195.0/2,000 186.9/2,000 202.4/2,000
© {243/2,000} {261/2,000} {250/2,000} {271/2,000}
E’ Maximum torque Nm {kgm}/rpm 1,167/1,400 1,245/1,400 1,216/1,400 1,294/1,400
{119/1,400} {127/1,400} {124/1,400} {132/1,400}
Min. fuel consumption ratio g/kWh {g/HPh} 201{154} 201{154} 201{154} 201{154}
High idling speed rpm 1,870 + 50 2,140 £ 50 2,020 + 50 2,140 £ 50
Low idling speed pm 775+ 25 775+ 25 775+ 25 775+ 25
Starting motor 24V 7.5 kW
Alternator 24V 35A
Battery 24V 150 Ah x 2
Torque converter 3-element, 1-stage, 1.-phase
3-element, 1-stage, 2-phase (with lockup clutch)
.% Transmission Mu!ch-shaft power shift, spur gear, constant.-mesh
= multiple disc, hydrualically actuated, modulation type
% Reduction gear Spiral bevel gear, splash lubrication
Differential Conventional differential gear
Final drive Planetary gear single stage, splash lubrication
Drive type Front-, rear-wheel drive
Front wheel Fixed to frame, half-floating type
g Rear wheel Center pin support, half-floating type
% Tire 23.5-25-20PR 26.5-25-20PR
% Wheel rim 19.50-25WTB 22.00 - 25WTB
Inflation pressure Front tire kPa {kg/cm?} 392 {4.0} 412 {4.2}
Rear tire kPa {kg/cm?} 319 {3.25} 343 {3.5}
4 wheels brake, Front-, rear-wheel independent system control,
®» Main brake sealed multiple-disc wet-type disc brake,
% Hydraulically controlled, with hydraulic booster
s}

Parking brake

Transmission output shaft brake, sealed wet type disc brake,
hydraulically released spring type

01-4
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GENERAL

Specifications

Machine model

WA470-5

WA480-5

Steering
control

Serial No. WA470H50051 and up WA480H50051 and up
Type Articulated steering
Control Hydraulic control

Hydraulic system

Torque converter pump

* Type Gear type
» Delivery I/min
Steering pump
*+ Type Gear type
» Delivery I/min
Hydraulic pump
£
3 * Type Gear type
% » Delivery I/min
'g‘ Switching pump
t * Type Gear type Gear type
» Delivery I/min 120 135
Pilot control pump
* Type Gear type
» Delivery I/min
Cooling fan pump
* Type Variable displacement piston type
Type Reciprocating piston type Reciprocating piston type
g Cylinder inner diameter mm 100 100
% Piston rod diameter mm 50 50
2 | stroke mm 441 441
% Max. length between pins mm 1,296 1,296
Min. length between pins mm 855 855
Type Reciprocating piston type Reciprocating piston type
% | Cylinder inner diameter mm 180 180
E % Piston rod diameter mm 95 95
S £ Stroke mm 764 881
ﬂol Max. length between pins mm 2,167 2,382
Min. length between pins mm 1,403 1,501
Type Reciprocating piston type Reciprocating piston type
g Cylinder inner diameter mm 200 225
% Piston rod diameter mm 100 120
© | Stroke mm 575 572
§ Max. length between pins mm 1,795 1,855
Min. length between pins mm 1,220 1,283
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Specifications

GENERAL

Machine model WAA470-5 WAA480-5
Serial No. WA470H50051 and up WA480H50051 and up
Work equipment control valve
@ * Type 2-spool type
QE) § » Set pressure MPa {kg/cm?} 20.6 {210}
® ©°
& | £ | Travel control valve
L2 Q
E © - Type Spool type
% » Set pressure MPa {kg/cm?} 20.6 {210}
5 Cooling fan motor
]
= * Type Fixed displacement piston type
. 5| Linktype Single link
55
% Bucket edge type Flat edge with BOC
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GENERAL Weight table
Weight table
* This weight table is a guide for use when transporting or
handling components.
Unit: kg
Machine model WA470-5 WA480-5

Serial No.

WA470H50051 and up

WA480H50051 and up

Engine (without coolant and oil)

Radiator (without coolant)

Transmission (including torque converter)
Transmission (including torque converter, with lockup clutch)
Center drive shaft

Front drive shaft

Rear drive shaft

Front axle

Rear axle

Axle pivot (rear axle)

Wheel (each)

Tire (each)

Steering valve

Steering cylinder assembly (each)
Emergency steering pump (op)
Emergency steering motor (op)

Brake valve (R.H.)

Brake valve (L.H.)

Hydraulic tank (without hydraulic oil)
Torque converter, work equipment, PPC pump (3 tandem pump)
Steering, switching pump (2 tandem pump)
PPC valve

Work equipment valve

Boom cylinder assembly (each)

Bucket cylinder assembly

Engine hood

Front frame

Rear frame

Bucket link

Bell crank

Boom (including bushing)

Bucket (width: 3,170 mm, with BOC)

Counterweight

1,200
83
919
958
32
31
22
1,260
1,158
144
228
250
24
38
2.6
13
8.5
5.3
232
47
29

113
200
216
167
1,866
1,605
89
390
1,470
2,050
1,950

1,200
83
919
958
32
31
21
1,260
1,158
144
251
421
24
38
2.6
13
8.5
5.3
232
47
31

113
211
299
167
1,957
1,622
108
410
1,571
2,259
2,970
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Weight table

GENERAL

Unit: kg

Machine model

WAA470-5

WA480-5

Serial No.

WA470H50051 and up

WA480H50051 and up

Fuel tank (without fuel)
Battery (each)

Operator’s Cab (op)

Air conditioner unit (op)
Operator’s seat

Floor board

Oil cooler

Torque convertor oil cooler
Cooling fan drive pump

Cooling fan drive motor

205
36
700
12.5
36
313
6.2
23
25
13

209
36
700
12,5
36
313
6.2
23
25
13
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GENERAL

List of lubricant and coolant

List of lubricant and coolant

AMBIENT TEMPERATURE

KIND OF
RESERVOIR FLUID 22 -4 14 32 50 68 86 104  122°F
-30 -20 -10 0 10 20 30 40 50°C
I I —
SAE30
SAE10W
Engine oil pan I I
SAE10W-30
Engine oil : :
9 SAE15W-40
T T T T T
I I I I I
Transmission case SAE10W
T T T T T T
I I I I I I
Hydraulic system SAE 10W-30
I I
Axle (*4) *
(with anti-slip differential) See Next Page (*6)
Axle oil I I
Axle (with conventional differential) AX075 (*5)
I I I
. ASTM D975 No. 2
Fuel tank Dleslal fuel
(*2) (*1)
T
|
Pins NLGI No. 2
I | I | I |
Pins (with auto-greasing system) Grease (*3) NLGI No. 2
I | I | I |
Greasing system NLGI No. 2
I I I I
Cooling system Water Add antifreeze
Unit: |
WAA470-5 WAA480-5
CAPACITY
Specified Refill Specified Refill
Engine oil pan 47 38 47 38
Transmission case 65 60 65 60
Hydraulic system 280 186 295 186
Axle (each) 52 52 55 55
Fuel tank 390 — 417 —
Cooling system 50 — 50 —
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List of lubricant and coolant GENERAL

—_ A

* Use only diesel fuel.

* The engine mounted on this machine employs electronic
control and a high-pressure fuel injection device to
obatain good fuel consumption and good exahaust gas
characteristics. For this reason, it requires high precision
for the parts and good lubrication.

* If kerosene or other fuel with low lubricating ability is
used, there will be a significant drop in durability.

*1: ASTM D975 No. 1
*2: Use only diesel fuel.

*3: If a machine equipped with an auto-greasing system is operated at temperatures below -20°C (-4°F), use lith-
ium-based grease No. 0.

If the machine is operated at temperatures below -20°C (-4°F), a seperate device is needed, so please consult
your Komatsu distributor.

If a machine equipped with optional auto-greasing system is operated at -20°C (-4°F), set the greasing time to 20
minutes.

*4: The letters "ASD" are stamped on the name plate of machines equipped with the anti-slip differential axle.

*5: For the conventional differential, except for "AX075", the oil for machines equipped with the anti-slip differen-
tial in the table below and EO30 can be used. However, in the case of "EO30", depending on conditions such
as the wayt he brakes are used and the oil temperature, the brakes may squel just before the machine stops,
but there is no problem with the brake performance or durability.

*6: For machines equipped with the anti-slip differential axle, select from the oil given in the table below.

Maker Brand Remarks

SHELL DONAX TD 5W-30 North American manufactured DONAX TD 20W-40 must not be used
ESSO TORQUE FLUID North American manufactured must not be used

MOBIL MOBILFLUID 424

FUCHS RENOGEAR HYDRA ZF 20W-40
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10 STRUCTURE AND FUNCTION,
MAINTENANCE STANDARD

Radiator, oilcooler ......................
Engine mount, transmission mount ........
Powertrain ............... .. ... .. ... ...
Power train system diagram ...............
Drive shaft (propellershaft) ...............
Torque converter, transmission piping . . . ...
Torqueconverter ........................
Transmission ...........................
Transmission controlvalve ...............
Main relief, torque converter reliefvalve .......
Axle . ... .. .
Frontaxle —-WA470-5 .....................
Frontaxle—WA480-5 .....................
Rear axle —-WA470-5 .....................
Rearaxle —WA480-5 .....................
Differential .............................
Anti-slip differential .......................
Front differential .. ........................
Rear differential ............. ... ... ... ...
Finaldrive . ...... ... .. ... .. ... ... ... ...
WA470-5 ...
WA480-5 ... .
Axle mounting, center hinge pin ...........
Steering piping . .. ... L.
Steering column, orbit-roll ................
Steeringvalve ..........................
Overload reliefvalve ......................
Steering reliefvalve .......... ... ... ... ...,
Orbit-rollvalve ... ..... .. ... ... ..........
Connection between hand pump and sleeve . . . .
Stopvalve .......... ... ...
Steering pump, switchpump ..............
Emergency steering pump (op) ............
Emergency steering motor(op) ............
Steeringcylinder ........................
Joystick steering lever (op) ...............
Steeringlever(op) .......... ... ... ...
Steering switch valve (op) ................
Brake piping . ........ ... .. L.
Brakevalve ............... .. ... .. ......
Brake valve (left) .......... ... ... ... .. ...
Brake valve (right) ........................
Chargevalve ...........................
Accumulator (forbrake) ..................
Slack adjuster ............... ... ... .....
Brake ......... ... ... ...

Parking brake control ....................
Parkingbrake ......... ... ... ... ... ... ...
Parking brake solenoid valve ..............
Parking brake emergency release valve .. ...
Hydraulic piping . ... ......... ... ... .....
Work equipment control lever .............
ForPPCvalve .......... ... ... ... ... .....
ForEPCvalve (Op) ......... ...,
Hydraulictank ..........................
Breather .. ... ... ... . .. . .

Torque converter charging, work equipment,

andPPCpumps .........................
PPCreliefvalve .........................
Travel damper valve (op) .................
Work equipment control valve .............
PPCvalve ........... ... .. ... .. ......

WA470-5H / WA480-5H

Work equipment control epc valve (op) ....... 10-186
Shutoff valve (op) ........... .. ... .. ... ... 10-189
Coolingfanmotor .. ....................... 10-190
Model: LMF28 . ... ... ... . ... .. ... 10-190
Cooling fan motor drivepump . . . ............ 10-196
Model: LPV30 . ... 10-196
Servovalve ....... ... ... ... 10-201
Safetyvalve .. ....... ... .. ... L. 10-203
Work equipment linkage ................... 10-204
Bucket ...... ... ... . ... . 10-206
Bucket positioner, lift arm kick-out . .. ... ... .. 10-207
Work equipment cylinder . . ................. 10-214
Litarmcylinder ......... ... ... ... ... .. .... 10-214
Bucketcylinder ......... .. ... .. ... .. ... 10-214
Cab(Op) ... oo 10-216
Air conditioner (op) ................ ... .... 10-217
Air conditionerpiping . ........ ... .. L 10-217
Machine monitoring system ................ 10-218
Outline ... ... .. 10-218
Individual circuit diagrams of the machine monitor . 10-220
Sensing functions . ...... ... ... ... L. 10-221
Power supply and network . .................. 10-222
Machinemonitor . . ........................ 10-226
Load meter specifications (option) ............. 10-227
Table of monitor indicationitems .............. 10-228
Setting of the machine monitor .. .............. 10-233
Transmission control system ............... 10-288
Systemdiagram ............ ... ..o, 10-288
Transmission controller ... ................. 10-312
Work equipment control system (op) ......... 10-314
Systemdiagram ............ ... . .o 10-314
Electric circuit diagram (op) .................. 10-328
Work equipment controller ................. 10-330
Electric transmission control ............... 10-332
Combination switch . . . ........... ... ... ... 10-334
Overview . ... 10-334
Kick down, hold switch .................... 10-336
Engine starting circuit . .................... 10-338
Engine stopcircuit .. ............ .. ... . ... 10-340
Parking brake circuit ...................... 10-342
Turn signal, hazard lamp circuit ............. 10-346
Backup lamp, stop lamp circuit . .. ........... 10-348
Small lamp, head lamp circuit ............... 10-350
Working lamp circuit ...................... 10-351
Horncircuit ......... .. ... ... ... .. ... .. ... 10-352
Windshield wiper/window washer circuit
(If equipped withcab) ...................... 10-354
Sensors . ... 10-356
Enginespeedsensor ............. ... ... .... 10-356
Engine oil pressuresensor ................... 10-357
Engine oil level sensor . ..................... 10-357
Engine water temperature sensor . . ............ 10-358
Torque converter oil temperature sensor . ....... 10-358
Hydraulic oil temperature sensor . ............. 10-358
Transmission oil temperature sensor ........... 10-358
Brake oil temperature sensor . ................ 10-358
Transmission cut-off pressure sensor .. ......... 10-359
Radiator water level sensor . ................. 10-360
Fuellevelsensor......... ... ... ... ... ...... 10-361
Lift arm angle sensor (0p) . ... ... ... ... 10-362
Air cleaner cloggingsensor .................. 10-363
Pressure sensor for load meter (op) . ........... 10-364
Battery liquid sensor (op) . ................ ... 10-365
Relay . ... 10-366
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Radiator, oil cooler STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Radiator, oil cooler

N N
|
|
5 || =0 © | 3 ]
© &)

9JB00524

Radiator

Aftercooler

Oil cooler

Torque converter cooler
Cooling fan

o0k wDd =

Cooling fan drive hydraulic motor
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Engine mount, transmission mount

Engine mount, transmission mount

! H S — ‘H ; il :::* -- i — B ]
- A : ] L ] T h J B
DTI“E @ <£J . e jﬁ [9 ‘ \E— 474J e

245~ 308.7Nm 823.8~1029Nm
{25~ 31.5kem} {84.0 ~ 105kem)
C———
,—/\ , @ O N
E g SISeR
I m = =1 T
T A —
. ‘ |
~ | | 1
A-A B-B
P 9JB00608
Unit: mm
No. Check item Criteria Remedy
Clearance between transmission )
1 mount bracket and adjustment bolt 1~15 Adjust
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Power train STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Power train

9JB00465

1. Transmission 5. Rear drive shaft
2.  Torque converter 6. Center drive shaft
3. Engine 7.  Front drive shaft
4. Rear axle 8. Front axle

* The power from engine (3) is transmitted through the engine
flywheel to torque converter (2). The turbine in the torque
converter is connected to the input shaft of transmission (1).

* The transmission has 6 hydraulically operated clutches.
These provide 4 FORWARD and REVERSE speeds.

+ The power from the transmission output shaft passes
through center drive shaft (6), front drive shaft (7) and rear
drive shaft (5), and is transmitted to front axle (8) and rear
axle (4) to drive the wheels.

10-4 WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Power train system diagram

Power train system diagram

Without torque converter lock-up clutch

11 111 A
L

o dl

9JB00466
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Power train system diagram STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

With torque converter lock-up clutch
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Power train system diagram

1. Front axle 14. Rear axle
2. Differential 15. Engine
3. Wet-type multiple-disc brake 16. orque converter
4. Final drive 17. Torque converter charging pump
5. Front drive shaft 18. Work equipment hydraulic pump
6. Center drive shaft 19. PPC pump
7. Parking brake (wet-type multiple-disc) 20. Steering pump
8. Transmission (multiple-shaft) 21. Switch pump
9. Rear drive shaft 22. Cooling fan drive pump
10. Reartire 23. Flange bearing
11. Final drive 24. Fronttire
12. Wet-type multiple-disc brake 25. Torque converter lock-up clutch

13. Differential

Outline

* The power from engine (15) is transmitted through the fly-
wheel to torque converter (16).
The torque converter uses oil as a medium to vary the trans-
mission torque according to the change in the load. It trans-
mits the power to the transmission input shaft.
The power from the engine passes through the torque con-
verter pump drive gear and is transmitted to steering pump
(20), switch pump (21), cooling fan drive pump (22), trans-
mission and torque converter charging pump (17), work
equipment hydraulic pump (18), and PPC pump (19) to drive
these pumps.

» Transmission (8) operates the directional valves and speed
valves in the transmission to actuate the 6 hydraulically op-
erated clutches and select one of the 4 FORWARD or RE-
VERSE speeds.

» Parking brake (7) is applied by an electromagnetic valve that
is actuated when the parking brake switch is operated. It is a
wet-type multiple-disc brake installed to the front of the out-
put shaft to stop the machine.

* The power from the output shaft of transmission (8) is trans-
mitted to the front and rear axles. At the front, the power is
transmitted to front axle (1) through center drive shaft (6),
flange bearing (23), and front drive shaft (5).

At the rear, it is transmitted to rear axle (14) through rear
drive shaft (9).

* The power transmitted to front axle (1) and rear axle (14) is
reduced by the pinion gear in differentials (2) and (13), and
is transmitted through the differential mechanism to the sun
gear shaft.

* The power from the sun gear is further reduced by plane-
tary-type final drive (11) and is transmitted to the wheels
through the axle shaft.

WA470-5H / WA480-5H 10-7



Drive shaft (propeller shaft)

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Drive shaft (propeller shaft)

|
|
Fe@

[

b

£

0

98.1~122.6Nm
{10.0~12.5kem)

824.2~1020.9Nm
{84.0~105.5kam}

490.0~608.0Nm
{50.0~62.0ksm}

98.1~122.6Nm
{10.0~12.5kem}

98.1~122.6Nm

{10.0~12.5kem] 9JB00513

1.
2.

Front drive shaft
Flange bearing

Outline

The power from the transmission output shaft
passes through center drive shaft (3), front drive
shaft (1), and rear drive shaft (4), and is transmit-
ted to the front axle and rear axle.

When the body is articulated, or when the ma-
chine is traveling and there is shock from the
ground surface, or when there is shock during
operations, the position of the transmission and

10-8

Center drive shaft
Rear drive shaft

the front and rear axles changes.

The transmission is designed so that even if the
position of the components changes as a result
of such shock, power can be transmitted without
damage to any parts. With this design, the drive
shafts have universal joints and flange bearings
that enable them to handle any changes in the
angle and length.

WAA470-5H / WA480-5H



Torque converter, transmission piping

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

ission piping

Torque converter, transm

L2 Y
A iﬂ.\\..N..ﬁJJ,

3%

Z 8

,. /
G =\

9JB00434

Last-chance filter

5.

Torque converter charging pump

1.

Transmission control valve

6.

Torque converter

2.

Transmission

Qil filter

7.

Torque converter oil cooler

3.

8.

Hydraulic oil cooler

4.

10-9
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Torque converter STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Torque converter

Without lock-up clutch
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9JB00435

Breather

Housing

Mount for steering, switch, cooling fan drive pumps

Mount for torque converter charging, work equipment hydraulic, PPC pumps

A

Torque converter

Specifications

Type 3-element, 1-stage, 1-phase

Stall torque ratio 2.39

10-10 WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Torque converter

9JB00436

Flywheel

Drive case

Turbine

Pump

PTO drive gear

Stator shaft
Transmission input shaft
Stator

© N o ok wDdhd =

>

Inlet port
B. Outlet port

WA470-5H / WA480-5H 10-11



Torque converter

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

58.8~73.5Nm 58.8~73.5Nm 49.0~58.8Nm
{6.0~7.5kem) {6.0~7.5kom) {5.0~6.0ksm)
4
58.8~73.5Nm
{6.0~7.5kem)
- —
3
9JB00516
Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
1 -0.010
Outside diameter of pilot 78 _0'040 a77.75 Repair hard chrome
) plating or replace
2 In.S|.de dlameter of PTO gear seal ring @ 110 +0.035 @ 110.5
sliding portion 0
) 0
Width 3 2.7
Wear of stator shaft seal -0.10
3 ring
Thickness 4.3 +0.1 3.9 Replace
4 Backlash of PTO drive gear and drive 0.17~0.44

gear

10-12

WAA470-5H / WA480-5H




STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Torque converter

Path of power transmission

Flow of power

» The torque converter is installed between the engine and \ 7:]1in
transmission. —

The power from the engine goes from flywheel (1) and en- !
ters drive case (2). | w K (]

|
=
b
i
o~
H)

Drive case (2), pump (3), and PTO gear (4) are each fixed
by bolts and are rotated directly by the rotation of the en-

gine.

*  The power from pump (3) uses oil as a medium to rotate tur- s Q@l" 3 - —
bine (5) and transmit the power to transmission input shaft —ﬂgn | —
(6). H e

‘ I
The power from drive case (2) passes through PTO gear (4) m \ H ‘

and is used as the power to drive the gear pump. ‘

~
en
(%)
=
-

9JB00515

Flow of oil
* The oil passes through the main relief valve and its pressure | gj&:j\ H
is adjusted by the torque converter relief valve so that it is ‘ _

less than the set pressure. It then enters inlet port A, passes [(FTK !
through the passage in stator shaft (7), and flows to pump ‘ ﬂ ]
(3). L

The oil is given centrifugal force by pump (3). It then enters
turbine (5) and transmits the energy of the oil to the turbine.

=T
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N \\|:> !
= 2 |

|

» Turbine (5) is fixed to transmission input shaft (6), so the ‘
power is transmitted to the transmission input shaft. The oil ! :( & 4
from turbine (5) is sent to stator (8), and enters the pump %@ ) <=

r
¥
|

again. However, part of the oil is sent from stator (8) through
outlet port B to the cooler.

N
N
TIANIN Y

AR
NANN

8JB00517
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Torque converter STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

With lock-up clutch
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9JB00541

Breather

Housing

Mount for steering, switch, cooling fan drive pumps

Mount for torque converter charging, work equipment hydraulic, PPC pumps

o R N~

Torque converter (with lock-up clutch)

Specifications

Type 3-element, 1-stage, 2-phase

Stall torque ratio 2.16

10-14 WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Torque converter

9JB00525

Flywheel
Clutch housing
Drive case
Turbine

Race

Pump

N o gk wbd-=

PTO drive gear

WA470-5H / WA480-5H

10.
11.
12.
13.
14.

Stator shaft
Transmission input shaft
Guide

One-way clutch

Stator

Disc

Piston

10-15



Torque converter STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

58.8~73.5Nm 49.0~58.8Nm 58.8~73.5Nm
| 1 {6.0~7.5ken) 8 g {5.0~6.0kem} 10 13 {6.0~75kem) ]

3 4 58.86~73.5Nm 0 19 58.8~73.5Nm || 147.1~176.5Nm b
{6.0~7.5kem} {6.0~7.5ken) {15.0~18.0kem}

9JB00514
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Torque converter

Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
1 Outside diameter of pilot 78 -0.010 @771.75
P -0.040 '
2 O.ut.3|de dlgmeter of input shaft seal ring @35 +0.025 @355
sliding portion 0
- - - Repair hard chrome
3 Ip5|de.d.|ameter. of clutch housing seal @ 340 +0.089 @ 340.1 plating or replace
ring sliding portion 0
4 Ir15|de.d.|ameter. of clutch piston seal @ 260 +0.081 @ 260.1
ring sliding portion 0
5 In.'sl.de dlameter of PTO gear seal ring @120 +0.035 31205
sliding portion 0
] Width 5 -0.01 45
6 Wear of clutch housing -0.04
seal ring
Thickness 6 +0.15 5.85
) 0
Width 3.95 3.55
7 Wear of stator shaft seal -0.10
ring
Thickness 4.6 +0.1 4.14
8 Inside dlameter of outer race one-way @ 91.661 +0.008 @ 91.691
clutch rolling surface
Replace
Outside diameter of outer race one-way +0.008
9 clutch rolling surface 072661 -0.005 072631
10 In5|c.1e diameter of bushing sliding 372775 +0.015 & 72.855
portion 0
11 Thickness of bushing sliding portion 5 _g 10 45
12 Thickness of clutch disc 5 0.1 4.4
13 Backlash of input shaft and PTO gear 0.17~0.44

WA470-5H / WA480-5H 10-17



Torque converter STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Path of power transmission

Lock-up clutch disengaged

*  When the lock-up clutch is disengaged, the connection of
drive case (3) and turbine (4) is disconnected, and the
torque converter functions as normal.

The power generated by the engine is transmitted from fly-
wheel (1) to clutch housing (2), and rotates drive case (3)
and pump (6) as one unit.The power from pump (6) uses oil
as a medium to rotate turbine (4) and transmits the power
from turbine (4) to transmission input shaft (14).

~
-
(3%
(=2
-
.

9JB00518

Lock-up clutch engaged

*  When the lock-up clutch is engaged, drive case (3) and tur-
bine (4) are connected and form one unit. Stator (11) is ro-
tated by the rotation of pump (6) and turbine (4).

The power generated by the engine is transmitted from fly-
wheel (1) to clutch housing (2), and rotates drive case (3)
and pump (6) as one unit.In addition, drive case (3) and tur-
bine (4) are connected by the clutch, so the power is trans-
mitted directly from turbine (4) to transmission input shaft
(14) without using oil as a medium.

! 61 14

9JB00519
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Torque converter

Flow of oil

* The oil passes through the main relief valve and its pressure
is adjusted by the torque converter relief valve so that it is
less than the set pressure. It then enters inlet port A, passes
through the passage in stator shaft (8) and guide (9), and
flows to pump (6). The oil is given centrifugal force by pump
(6). It then enters turbine (4) and transmits the energy of the
oil to turbine (4).

* The oil from turbine (4) is sent to stator (11), and enters
pump (6) again. However, part of the oil passes between tur-
bine (4) and stator shaft (8), and is sent through outlet port B
to the cooler.

9JB00520
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Transmission

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission

29.4~39.2Nm
{30~4 Okem)

\
N

29.4~49,0Nm
{3.0~5.0kem)

(\

29.4~39.2Nm
{30~4Okem}

34.3~63.7Nm 3

{3.5~6.5kenl

29.4~49.0Nm
{3.0~5.0kem)

10
¢ 58.8~78.5Nm
{6.0~8.0kem]
A -
58.8~73.5Nm .
b I : {6.0~7.5ken] \(
o 265.0~363.0Nm r@
5 > {27 0~37 Okanl
S 265.0~3630Nm - ] !
> S (270~37 Okeml ' (L . 1
98.0~123.0Nm 5 . I 2
{10.0~12.5kem) [ i
: ) | ‘\: I
|| L
5 s ) ; { 3
, 5
= ’ o
5 N i —— ,
o o : ) [n 1
T7 ]
98.0~ 123.0Nm : L
{10.0~12.5kem} 1 :
Rl @ 9 S — 44.1~53.9Nm
Dﬁ:} A S d 1(4Hfﬁ\1 | {4.5~5.5kem]
98.0~123.0Nm— ] @ ®]
{10.0~12.5kem)
34.3~63.7Nm i) d
98.0~ 123.0Nm {3.5~6.5kem)
{10.0~12.5kem) 58.8~73.5Nm
A 12.7~13.7Nm {6.0~7.5kem]
{1.3~1.4kem]
9JB00542
1. Torque converter 6. Oil filter
2. Torque converter housing 7. Transmission control valve (ECMV)
3.  Qilfilter (last-chance filter) 8. Mount for steering, switch, cooling fan drive pumps
4. Rear output coupling 9. Mount for transmission, work equipment, PPC pumps
5.  Front output coupling 10. Transmission oil filler
10-20 WA470-5H /| WA480-5H




STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

T

ransmission
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A-A
9JB00543
1. PTO 6. 3rd clutch 11. Upper shaft
2. PTO gear 7. Parking brake 12. A1stclutch
3. Torque converter 8. Output shaft 13. R clutch
4. Input shaft 9. Lower shaft 14. F clutch
5. 4th clutch 10. 2nd clutch
WA470-5H / WA480-5H 10-21



Transmission

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

98.0~ 123.0Nm ~ e |
{10.0~ 12.5kem) %T m

{67.5~87.5keml

662.0~829.0Nm
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission

Unit: mm
No. Check item Criteria Remedy
. Tolerance Standard Clearance
Standard size | limi
1 Clearance between pump Shaft Hole Clearance imit
drive shaft and bearing
@ 65 +0.030 0 -0.045 ~ .
+0.011 -0.015 -0.011
Clearance between pump
2 drive gear bearing and 3120 0 +0.030 0~0.045 —
. -0.015 0
housing
3 Clearance between pump @50 +0.020 0 -0.032 ~ .
drive shaft and bearing +0.009 -0.012 -0.009
Clearance between pump
4 drive shaft bearing and @90 0 +0.030 0~0.045 —
. -0.015 0
housing
Clearance between F-R clutch 0 +0.030
5 bearing and housing (R) @110 -0.015 0 0~0.045 -
Clearance between F-R clutch 0 +0.030
6 bearing and housing (F) @100 -0.015 0 0~0045 -
Replace
Clearance between 1st-4th 0 +0.030
7 bearing clutch and housing (R) @110 -0.015 0 0~0.045 o
Clearance between 1st-4th 0 +0.030
8 bearing clutch and housing (F) @130 -0.018 0 0~0.048 -
9 Clearance between 2nd-3rd @120 0 0 -0.035 ~ _
bearing clutch and housing (R) -0.018 -0.035 0.018
10 Clearance between 2nd-3rd @120 0 0 -0.035 ~ .
bearing clutch and housing (F) -0.018 -0.035 0.018
1 Clearance between output @140 0 -0.018 -0.058 ~ -
shaft bearing and housing (R) -0.020 -0.058 0.002
12 Clearance between output @ 80 +0.039 0 -0.059 ~ .
shaft and housing (R) +0.020 -0.020 -0.020
13 Clearance between output @ 145 0 -0.018 -0.058 ~ .
shaft bearing and housing (F) -0.020 -0.058 0.002
14 Clearance between output @95 +0.045 0 -0.065 ~ .
shaft and housing (F) +0.023 -0.020 -0.023

WA470-5H / WA480-5H
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Transmission STRUCTURE AND FUNCTION, MAINTENANCE STANDARD
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission

Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
. . ) +0.05
Inside diameter of seal ring contact surface 2 60 0 2 60.1
15 Width of seal ring groove 3.2 +0'876 3.5
Width of seal ring 3.1 +0.05 2.8
Thickness of seal rin 2.29 0 21
9 ' -0.10 '
. . . +0.05
Inside diameter of seal ring contact surface 50 0 551
Width of seal ring groove 3.2 +0.(())76 3.5
16 Replace
Width of seal ring 3.1 +0.05 2.8
. . 0
Thickness of seal ring 2.29 21
-0.10
Outside diameter of coupling oil seal 0
7 sliding surface (R) @105 -0.087 ©104.8
Outside diameter of coupling oil seal 0
18 sliding surface (F) 095 -0.087 094.8
Standard clearance Clearance limit
19 Clearance between retainer and housing
0.73~1.53 .
(Standard shim thickness: 1.15)
1.27~2.01
20 Clearance between cage and case (Standard shim thickness: 1.60) —
WA470-5H / WA480-5H 10-25



Transmission STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

98.1~122.6Nm
{10.0~12.5kem}
B-B
9JB00550
1.  Ridler gear (No. of teeth: 28)
2. Spacer
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard Clearance
3 Clearance between R idler size Shaft Hole clearance limit
beari d
gear bearing and case 50 +0.027 0 0039 ~ B Replace
+0.002 -0.012 -0.002
4 Clearance between R idler @80 0 -0.021 -0.051 ~ .
gear bearing and R idler gear -0.016 -0.051 -0.005
Outline

* The transmission is installed after the torque converter. The
power from the torque converter passes through the trans-
mission input shaft and enters the transmission.

* The transmission has an F-R clutch and 4 speed clutches.
The combination of these clutches shifts the power of the in-
put shaft to FORWARD 1st-4th or REVERSE 1st-4th and
transmits this to the output shaft.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission

F-R clutch (without lock-up clutch)

T =
I

|

\

I 16 15 14 13 11 16 11 12 b ¢
9JB00551
1. Spacer 6. F clutch a. Rclutch oil port
2. Thrust washer 7. F gear (No. of teeth: 40) b. F clutch oil port
3. R gear (No. of teeth: 30) 8. Thrust washer c. Lubrication oil port
4. Rclutch 9. Spacer
5. F-Rcylinder 10. Input shaft
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard | Clearance
11 Clearance at press-fitting portion of size Shaft Hole clearance limit
F-R clutch shaft bearing (F)
@ 55 +0.034 0 -0.049 ~ .
+0.021 -0.015 -0.021
12 Clearance at press-fitting portion of @60 +0.034 0 -0.049 ~ .
F-R clutch shaft bearing (R) +0.021 -0.015 -0.021
Standard size Tolerance Repair limit
13 Thickness 1.7 +0.05 1.5
Separator plate
Distortion — 0.1 0.15 Replace
Thickness 2.2 +0.08 1.6
14 Friction plate
Distortion — 0.1 0.25
15 Load of wave spring 1,010 N +101N 859 N
(height: 2.2 mm) {103 kg} {+10.3 kg} {87.6 kg}
16 Curvature of spring plate 1.4 +0.2 1.2
17 Thickness of F-R clutch thrust 3 +0.1 27
washer
WAA470-5H / WA480-5H 10-27



Transmission

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

F-R

clutch (with lock-up clutch)

’’’’’ V1o It
1 1 W13 1117 13 14 1h d
9JB00554
1. Spacer 6. F clutch a. Rclutch oil port
2. Thrust washer 7. F gear (No. of teeth: 40) b. F clutch oil port
3. R gear (No. of teeth: 30) 8. Thrust washer c.  Lubrication oil port
4. Rclutch 9. Spacer d. Lock-up clutch oil port
5.  F-Rcylinder 10. Input shaft
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard | Clearance
11 Clearance at press-fitting portion of size Shaft Hole clearance limit
F-R clutch shaft beari F
clutch shaft bearing (F) s +0.034 0 20049 ~ B
+0.021 -0.015 -0.021
12 Clearance at press-fitting portion of @60 +0.034 0 -0.049 ~ .
F-R clutch shaft bearing (R) +0.021 -0.015 -0.021
Standard size Tolerance Repair limit
13 Thickness 1.7 +0.05 1.5
Separator plate Reol
Distortion — 0.1 0.15 eplace
Thickness 2.2 +0.08 1.6
14 Friction plate
Distortion — 0.1 0.25
15 Load of wave spring 1,010 N +101N 859 N
(height: 2.2 mm) {103 kg} {+10.3 kg} {87.6 kg}
16 Curvature of spring plate 1.4 +0.2 1.2
17 Thickness of F-R clutch thrust 3 +0.1 27
washer
10-28 WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission

1st-4th clutch

L 3 4
) d
et
Al * s 8 10
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12 18 16 15 W 1117 1415 1697 13 b
9JB00552
1. Idler gear (No. of teeth: 36) 6. 4th clutch 10. Spacer
2.  Thrust washer 7. 1st-4th cylinder gear 11. Upper shaft
3. 1stgear (No. of teeth: 23) (No. of teeth: 51) a. 1stclutch oil port
4. stclutch 4th gear (No. of teeth: 64) b.  4th clutch oil port
5. 1st-4th cylinder 9. Thrust washer c. Lubrication oil port
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard Clearance
12 Clearance at press-fitting portion of size Shaft Hole clearance limit
1st-4th clutch shaft bearing (F
v ing (F) 5 60 +0.054 0 -0.069 ~ B
+0.044 -0.015 -0.044
13 Clearance at press-fitting portion of @ 60 +0.034 0 -0.049 ~ .
1st-4th clutch shaft bearing (R) +0.021 -0.015 -0.021
Standard size Tolerance Repair limit
14 Thickness 1.7 +0.05 15
Separator plate
Distortion — 0.1 0.15 Replace
Thickness 2.2 +0.08 1.6
15 Friction plate
Distortion — 0.1 0.25
16 Load of wave spring 1,010 N +101N 859 N
(height: 2.2 mm) {103 kg} {+10.3 kg} {87.6 kg}
17 Thickness of 1st-4th clutch thrust 3 +0.1 27
washer
18 Thickness of 1st clutch thrust 3 +0.1 27
washer

WA470-5H / WA480-5H
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Transmission

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

2nd-3rd clutch

HIsl]
I 12 9JB00553
1. Output gear 6. 3rd clutch a. 1st clutch oil port
2. Thrust washer 7. 3rd gear (No. of teeth: 41) b.  4th clutch oil port
3.  2nd gear (No. of teeth: 54) 8. Thrust washer c. Lubrication oil port
4. 2nd clutch 9. 4th gear (No. of teeth: 29)
5. 2nd-3rd cylinder gear 10. Lower shaft
(No. of teeth: 68)
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard Clearance
Clearance at outside diameter of size clearance limit
11 press-fitting portion of 2nd-3rd Shaft Hole
clutch shaft bearing (F) 265 +0.055 0 -0.070 ~
+0.045 -0.015 -0.045
Clearance at outside diameter of
12 press-fitting portion of 2nd-3rd 3 55 :8832 -(()) 015 -(_)(')Oggo
clutch shaft bearing (R) ’ ) :
Standard size Tolerance Repair limit
13 Thickness 1.7 +0.05 1.5 Rep|ace
Separator plate
Distortion — 0.05 0.15
Thickness 2.2 +0.08 1.6
14 Friction plate
Distortion — 0.10 0.25
15 Load of wave spring 1,010 N +101N 859 N
(height: 2.2 mm) {103 kg} {£10.3 kg} {87.6 kg}
16 Thickness of 2nd-3rd clutch thrust 3 +0 1 27
washer
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission

Operation of clutch

Clutch engaged

The oil sent from the transmission valve passes through the
passage inside shaft (1), goes to the back face of piston (6),
and actuates piston (6).

When piston (6) is actuated, separator plate (2) and friction
plate (3) are pressed together, so shaft (1) and clutch gear
(4) form one unit, and transmit the power.

When this happens, the oil is drained from oil drain hole (5),
but the amount of oil drained is less than the amount of oil
supplied, so there is no influence on the operation of the
clutch.

Clutch disengaged

The oil sent from the transmission valve is shut off, so the
pressure of the oil acting on the back face of piston (6)
drops.

Piston (6) is returned to its original position by wave spring
(7), and shaft (1) and clutch gear (4) are separated.

When the clutch is disengaged, the oil at the back face of
the piston is drained through oil drain hole (5) by centrifugal
force to prevent the clutch from remaining partially engaged.

Oil drain hole (5) is provided only in the 1st, 2nd, 3rd, and
4th clutches.

WA470-5H / WA480-5H
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Transmission

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Forward 1st
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Operation

In the case of FORWARD 1st, F clutch (3) and
1st clutch (9) are engaged. The power transmit-
ted from the torque converter to input shaft (1) is
transmitted to output shaft (22).

The clutch discs of F clutch (3) and 1st clutch (9)
are fixed by the hydraulic pressure applied to the
clutch piston.

The power from the torque converter goes from
input shaft (1) through F clutch (3) to F gear (2),
and is transmitted to 1st-4th cylinder gear (7).

10-32

1st clutch (9) is engaged, so the power transmit-
ted to 1st-4th cylinder gear (7) goes through 1st
clutch (9) and is transmitted from 1st gear (10) to
2nd-3rd cylinder gear (16). From here, it passes
through lower shaft (20), output gear (19), and
output gear (21), and is transmitted to output
shaft (22).
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission

Forward 2nd
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Operation

In the case of FORWARD 2nd, F clutch (3) and
2nd clutch (17) are engaged. The power trans-
mitted from the torque converter to input shaft (1)
is transmitted to output shaft (22).

The clutch discs of F clutch (3) and 2nd clutch
(17) are fixed by the hydraulic pressure applied
to the clutch piston.

The power from the torque converter goes from
input shaft (1) through F clutch (3) to F gear (2),
and is transmitted through 1st-4th cylinder gear
(7), upper shaft (12), and idler gear (11) to 2nd
gear (18).

WA470-5H / WA480-5H

2nd clutch (17) is engaged, so the power trans-
mitted to 2nd gear (18) goes through 2nd clutch
(17) and is transmitted to 2nd-3rd cylinder gear
(16). From here, it passes through lower shaft
(20), output gear (19), and output gear (21), and
is transmitted to output shaft (22).

10-33



Transmission

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Forward 3rd
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Operation

In the case of FORWARD 3rd, F clutch (3) and
3rd clutch (15) are engaged. The power transmit-
ted from the torque converter to input shaft (1) is
transmitted to output shaft (22).

The clutch discs of F clutch (3) and 3rd clutch
(15) are fixed by the hydraulic pressure applied
to the clutch piston.

The power from the torque converter goes from
input shaft (1) through F clutch (3) to F gear (2),
and is transmitted through 1st-4th cylinder gear
(7) to 3rd gear (14).

10-34

3rd clutch (15) is engaged, so the power trans-
mitted to 3rd gear (14) goes through 3rd clutch
(15) and is transmitted to 2nd-3rd cylinder gear
(16). From here, it passes through lower shaft
(20), output gear (19), and output gear (21), and
is transmitted to output shaft (22).
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission

Forward 4th
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Operation

In the case of FORWARD 4th, F clutch (3) and
4th clutch (8) are engaged. The power transmit-
ted from the torque converter to input shaft (1) is
transmitted to output shaft (22).

The clutch discs of F clutch (3) and 4th clutch (8)
are fixed by the hydraulic pressure applied to the
clutch piston.

The power from the torque converter goes from
input shaft (1) through F clutch (3) to F gear (2),
and is transmitted to 1st-4th cylinder gear (7).

WA470-5H / WA480-5H

4th clutch (8) is engaged, so the power transmit-
ted to 1st-4th cylinder gear (7) goes through 4th
clutch (8) and is transmitted from 4th gear (6) to
4th gear (13). From here, it passes through lower
shaft (20), output gear (19), and output gear (21),
and is transmitted to output shaft (22).
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Transmission

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Reverse 1st
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Operation

In the case of REVERSE 1st, R clutch (4) and
1st clutch (9) are engaged. The power transmit-
ted from the torque converter to input shaft (1) is
transmitted to output shaft (22).

The clutch discs of R clutch (4) and 1st clutch (9)
are fixed by the hydraulic pressure applied to the
clutch piston.

The power from the torque converter goes from
input shaft (1) through R clutch (4) to R gear (5).

10-36

The direction of rotation is reversed by idler gear
(23), and is transmitted through idler gear (11)
and upper shaft (12) to 1st-4th cylinder gear (7).

1st clutch (9) is engaged, so the power transmit-
ted to 1st-4th cylinder gear (7) goes through 1st
clutch (9) and is transmitted from 1st gear (10) to
2nd-3rd cylinder gear (16). From here, it passes
through lower shaft (20), output gear (19), and
output gear (21), and is transmitted to output
shaft (22).
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Transmission

Blank for technical reason
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Transmission control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission control valve

Without lock-up clutch

®
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2nd clutch oil pressure detection port

3rd clutch oil pressure detection port

1st clutch oil pressure detection port

4th clutch oil pressure detection port

R clutch oil pressure detection port

F clutch oil pressure detection port

Main relief oil pressure detection port

Torque converter relief oil pressure detection port

CIEMTMOO®>»

Parking brake oil pressure detection port

10-38
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ECMV (for 2nd clutch)

ECMV (for 3rd clutch)

ECMV (for 1st clutch)

ECMV (for 4th clutch)

ECMV (for R clutch)

ECMV (for F clutch)

Parking brake solenoid valve

Main relief, torque converter relief valve
Last-chance filter

WAA470-5H / WA480-5H




STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Transmission control valve

ECMV actuation table

ECMV
F R 1st 2nd 3rd 4th

F1 (@) @)

F2 (@) O
& F3 O O
&
- F4 O O
d
Y R1 @) O
k: R2 o o}

R3 O O

R4 (@) O

Outline

* The oil from the pump passes through the flow valve, is fil-
tered by the oil filter, enters the transmission control valve,
and is separated into the main relief circuit and clutch actua-
tion circuit.

» The oil pressure adjusted by the main relief valve and flow-
ing to the clutch actuation circuit passes through the last-
chance filter and actuates the clutch and parking brake. The
oil relieved by the main relief valve is supplied to the torque
converter.

*  When the transmission shifts gear, the ECMV uses the com-
mand current from the transmission controller to raise the
clutch oil pressure smoothly in order to reduce the transmis-
sion shock. In addition, it keeps the clutch pressure constant
when the machine is traveling.

* By switching the F, R, and 1st-4th ECMVs, the adjusted oil
pressure is supplied to the selected clutch to provide the
necessary speed range.

WA470-5H / WA480-5H 10-39



Transmission control valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

With lock-up clutch
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ECMV (for 2nd clutch)
ECMV (for 3rd clutch)

ECMV (for 1st clutch)

ECMV (for 4th clutch)

ECMV (for R clutch)

ECMV (for F clutch)

ECMV (for lock-up clutch)
Parking brake solenoid valve

2nd clutch oil pressure detection port

3rd clutch oil pressure detection port

1st clutch oil pressure detection port

4th clutch oil pressure detection port

R clutch oil pressure detection port

F clutch oil pressure detection port
Lock-up clutch oil pressure detection port
Main relief oil pressure detection port

Torque converter relief oil pressure detection port Main relief, torque converter relief valve

XeI@mMmMOUO®>»
© © © N o gk~ WODN =

—_

Parking brake oil pressure detection port Last-chance filter
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission control valve

ECMV actuation table (with lock-up clutch)

ECMV
F R 1st | 2nd | 3rd | ath | 1O
up
F1 O O
F2 o) o)
"g’a F3 O O O
(1]
g F4 o) o) o)
§ R1 (@) O
E: R2 o O
R3 O @)
R4 O (@) (@)
Outline

The oil from the pump passes through the flow valve, is fil-
tered by the oil filter, enters the transmission control valve,
and is separated into the main relief circuit and clutch actua-
tion circuit.

The oil pressure adjusted by the main relief valve and flow-
ing to the clutch actuation circuit passes through the last-
chance filter and actuates the clutch and parking brake. The
oil relieved by the main relief valve is supplied to the torque
converter.

When the transmission shifts gear, the ECMV uses the com-
mand current from the transmission controller to raise the
clutch oil pressure smoothly in order to reduce the transmis-
sion shock. In addition, it keeps the clutch pressure constant
when the machine is traveling.

By switching the F, R, and 1st-4th ECMVs, the adjusted oil
pressure is supplied to the selected clutch to provide the
necessary speed range.

When traveling in 3rd or 4th, the lock-up ECMV is actuated
at a speed greater than the set speed of the transmission
controller.

WA470-5H / WA480-5H
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Transmission control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

ECMV (Electronic Control Modulation Valve)

14.7~17.7Nm
{1.5~ 1.8kem)

14.7~17.7Nm
{1.5~ 1.8kem)

44.1~53.9Nm
{4.5~ 5.5kem}
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A. To clutch

P.  From pump
T. Drain

Dr. Drain

P1. Clutch oil pressure detection port
P2. Pilot oil pressure detection port

10-42

o gk N~

Connector for fill switch

Connector for proportional solenoid
Oil pressure detection valve

Fill switch

Proportional solenoid

Pressure control valve
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission control valve

ECMV for speed clutch
Outline of ECMV

+ The ECMV (Electronic Control Modulation Valve) consists of
two components: the pressure control valve and the fill
switch.

*  Pressure control valve
The proportional solenoid receives the flow of electricity sent
from the transmission controller, and the pressure control
valve converts this into hydraulic pressure.

*  Fill switch
The fill switch detects when the clutch is filled with oil. It has
the following functions.

a. When the clutch is filled with oil, it sends a signal (fill sig-
nal) at the same time to the controller to inform the con-
troller that the filling is completed.

b. While oil pressure is applied to the clutch, it outputs a
signal (fill signal) to the controller to inform the controller
of the existence of the oil pressure.

Range A: Before shifting gear (when draining)

Range B: Start of fill (during trigger)
Range C: Completion of fill

Range D: Pressure adjustment
Range E: During filling

ECMYV and proportional solenoid

* There is one proportional solenoid installed to each ECMV.

It generates propulsion force as shown in the diagram below
according to the command current from the controller.

The propulsion force generated by the proportional solenoid
acts on the pressure control valve spool and generates oil
pressure as shown in the diagram below. In this way, the
command current flow is controlled and the propulsion force
varies to actuate the pressure control valve and control the
oil flow and oil pressure.

ECMV and fill switch
« There is one fill switch installed to each ECMV.

When the filling of the clutch is completed, the fill switch is
turned on by the clutch pressure. With this signal, the oil
pressure starts the build-up.

WA470-5H / WA480-5H

proportional solenoid

Command current of
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Transmission control valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Actuation of ECMV

+ The ECMV is controlled by the command current from the A [ 0
controller to the proportional solenoid and the fill switch out-
put signal.

P
(==
<>

The relationship between ECMV proportional solenoid com-
mand current and the clutch input pressure and fill switch
output signal is as shown in the diagram below.

proportional solenoid

Command current of

Range A: Before shifting gear (when draining)

Range B: Start of fill (during trigger) 0 Time =
Range C: Completion of fill (MPa{ka/cm?)

Range D: Pressure adjustment f

Range E: During filling

Clutch input
pressure

= (3)

0 Time
5= W
2 A oFF
.= ON _
“ 0 Time = (9)

SJW05321

1. Before shifting gear (when draining) (range A in graph)

When no current is flowing to proportional solenoid (1), pres-
sure control valve spool (3) drains the oil at clutch port A
through drain port T.

When this happens, there is no hydraulic force acting on oll
pressure detection valve spool (4), so fill switch (6) goes
OFF.

9JB00572
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Transmission control valve

2. Start of fill (when trigger command is input to pressure con- 3 ) i |
trol valve) (ranges B and C in graph)

When there is no oil inside the clutch, if current is applied to
proportional solenoid (1), oil pressure is applied in chamber
B to balance with the force of the solenoid, and pressure
control valve (3) is pushed to the left.

As a result, pump port P and clutch port A open, and oil
starts to fill the clutch. When the clutch is filled with oil, oil

pressure detection switch (4) is actuated, and fill switch (6)
comes ON.
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3. Adjusting pressure (range D in graph)

When electric current flows to proportional solenoid (1), the

solenoid generates a propulsion force proportional to the
current.

The total of this propulsion force of the solenoid and the pro-
pulsion force of the oil pressure at the clutch port and the re-
action force of pressure control valve spring (2) is adjusted
so that it is balanced.
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Transmission control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

ECMV for lock-up clutch

Outline

This ECMV sets the lock-up clutch hydraulic pressure to the
specified pressure, and also switches the lock-up clutch.

It has a modulation wave pattern, which engages the lock-
up clutch smoothly, and reduces the shock when shifting
gear. Furthermore, it prevents the generation of peak torque
in the power train. As a result, the machine gives a good
ride, and the durability of the power train is greatly in-
creased.

Operation
When traveling in torque converter drive

When the machine is traveling in torque converter drive, no
electric current is flowing to proportional solenoid (1).

Pressure control valve (3) drains the oil from clutch port A
through drain port T, and the lock-up clutch is released.

At the same time, there is no hydraulic force acting on oil
pressure detection valve (4), so fill switch (6) goes OFF.

10-46

Travel by using toraue converter—Lockup travel

(MPa{kg/cm’})
A

Lockur Qil pressure

= (3)
0 Time S
SJW05324
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Transmission control valve

When traveling in direct drive
(Changing from torque converter drive -> direct drive)

4. During filling

When the transmission shifts to direct drive (lock-up), if cur-
rent is applied to proportional solenoid (1) by an electric sig-
nal, oil pressure is applied in chamber B to balance with the
force of the solenoid, and pressure control valve (3) is
pushed to the left.

As a result, pump port P and clutch port A open, and oil
starts to fill the clutch. When the clutch is filled with oil, oil
pressure detection switch (4) is actuated, and fill switch (6)
comes ON.

9JB00573

5. Adjusting pressure

When electric current flows to proportional solenoid (1), the
solenoid generates a propulsion force proportional to the
current.

The total of this propulsion force of the solenoid and the pro-
pulsion force of the oil pressure at the clutch port and the re-
action force of pressure control valve spring (2) is adjusted
so that it is balanced.

9JB00574
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Transmission control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Main relief, torque converter relief valve

10 ]
3 (0 3 WO
.}JO\
2 g
O e
] o
: ‘
1
A-A

41,1~53.9Nm
{4.5~5.5kem]

9JB00273

A. Drain (torque converter relief) 1. Body
B. Drain 2. Torque converter relief valve
C. From pump 3. Valve spring
D. Drain 4. Piston
E. Totorque converter 5. Piston spring
P1. Main relief oil pressure detection port 6. Main relief valve
P2. Torque converter oil pressure detection port
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard Clearance
6 Clearance between main relief size Shaft Hole clearance limit
valve and valve body
2 28 -0.035 +0.013 0.035 ~ 0078
-0.045 0 0.058 '
Clearance between torque con- -0.035 +0.013 0.035 ~
7 verter relief valve and valve body 022 -0.045 0 0.058 0.078
Standard size Repair limit
Replace
. . . Free Installed Installed Free Installed
8 Main relief valve spring (outer) length length load length load
392N 373N
122 81.3 {40.0 kg 118.3 38.0 kg
. . L 329N 312N
9 Main relief valve spring (inner) 108 81.3 (33.5 kg} 104.8 (31.8 kg}
. . 134 N 128 N
10 Torque converter relief valve spring 50 43 (13.7 kg} 48.5 {(13.0 kg}
10-48 WA470-5H /| WA480-5H




STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Transmission control valve

Outline

Torque converter relief valve

The torque converter relief valve is installed in the torque con-
verter inlet port circuit. It acts to keep the oil pressure in the
torque converter inlet port circuit at or below the set pressure
and protects the torque converter from abnormally high pres-
sure.

Set pressure: 0.86 MPa {8.83 kg/cm?} (cracking pressure)

Main relief valve

The main relief valve maintains the oil pressure in the transmis-
sion and parking brake at the set pressure.

Set pressure: 2.93 MPa {29.9 kg/cm?} (engine at rated speed)

Operation

Torque converter relief valve

» The oil relieved from the main relief valve flows from port C
into the torque converter, and at the same time, passes
through orifice b of spool (2) and enters port D.

When the oil fills the circuit to the torque converter, the oil
pressure starts to rise.

*  When the oil pressure in the circuit to the torque converter
rises, the oil entering port D pushes piston (9). The reaction
compresses valve spring (3), and moves spool (2) to the
right to open port C and port E.

When this happens, the oil from port C is relieved to port E
and is drained to the oil tank.

The oil pressure at port C at this point is 0.86 MPa

{8.83 kg/cm?} (cracking pressure)

Main relief valve

* The oil from the hydraulic pump passes through the filter,
enters port A of the main relief valve, and then passes
through orifice a in spool (6) and enters chamber B.

When the oil from the pump fills the circuit, the oil pressure
starts to rise.

*  When the oil pressure in the circuit rises, the oil entering port
B pushes piston (4). The reaction compresses valve spring
(7) and moves spool (6) to the left to open port A and port C.

When this happens, the oil from the pump is relieved from
port A to port C, and flows from port C into the torque con-
verter.

The oil pressure at port A at this point is 2.93 MPa {29.9 kg/
cm?} (engine at rated speed).

WA470-5H / WA480-5H
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Transmission control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Flow valve
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1. Valve body A. To transmission valve circuit

2. Valve spool

Operation

B.

From pump

C. To transmission lubrication circuit

* The oil from the pump flows to the transmission valve circuit,
but if it goes above the specified amount, the flow valve acts
to send it to the transmission lubrication circuit.

+ If the flow of oil from the pump goes above the specified
amount, valve spool (2) moves and sends part of the oil from
the pump to the transmission lubrication circuit.

Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard Clearance
3 Clearance between flow control size Shaft Hole clearance limit
| d bod
vave andbody 05 -0.020 +0.013 0.020 ~ 0.06
-0.030 0 0.043 ’
Standard size Repair limit Replace
. Free Installed Installed Free Installed
4 Flow control valve spring length length load length load
795N 755N
63.8 47 {8.11 kg} 61.9 {7.7 kg}
10-50 WA470-5H / WA480-5H




STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Transmission control valve

Blank for technical reason
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Axle

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Axle

Front axle - WA470-5

d

i 3
3
o|lo J
olilo %
|
h 4
o D
9JY00657

1. Differential
2. Final drive
3. Axle shaft

4. Axle housing
10-52

Wet-type multiple-disc brake
Coupling
Qil filler port/level plug

© N oo

Drain plug
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Axle

Front axle — WA480-5

b 4
b
1
_ A _
[¢]
= S O D 5 -
N (@ o D (
|—— A o
i A . i
8
A=A 9JY00666
1. Differential 5.  Wet-type multiple-disc brake
2.  Final drive 6. Coupling
3. Axle shaft 7.  Qilfiller port/level plug
4. Axle housing 8. Drain plug

WA470-5H / WA480-5H 10-53



Axle STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Rear axle - WA470-5

| i 3
|
| 17
d 14
© q |
| T
|
h 4
b
1
.=
il ——— A ' — l
] C |
8
A=A 9UY00658

1. Limited slip differential 5.  Wet-type multiple-disc brake
2. Final drive 6. Coupling

3.  Axle shaft 7. Qilfiller port/level plug

4. 8.

Axle housing Drain plug
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Axle

Rear axle — WA480-5

§
A=A 8JY00659
1. Differential 5.  Wet-type multiple-disc brake
2.  Final drive 6. Coupling
3. Axle shaft 7.  Qilfiller port/level plug
4. Axle housing 8. Drain plug

WA470-5H / WA480-5H 10-55



Differential STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Differential

Anti-slip differential

==

SN

(
9JY00660
1. Plate 6. Bevel pinion
2. Disc 7. Shaft
3. Pinion 8. Pressure ring
4. Washer 9. Case
5. Side gear
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Differential

%

9JY00841

WA470-5H / WA480-5H 10-57



Differential STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

WAA470-5 FRONT

WA480-5
Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
1 Washer thickness 4
+0.05 3.8
41
34
2 Plate thickness +0.03 3.3
3.5
. . +0.04
3 Disc thickness 3.6 20.03 3.55
Stapdard Shaft Hole Slatandard Clelgra.mce
4 Clearance between spider and size clearance imit
differential pinion gear - -0.11 +0.050 0.110 ~ 03
-0.16 0 0.210 ’
5 Piston assembly portion of bearing 326 -0.125 +0.089 0.125 ~ .
carrier (piston, carrier) -0.214 0 0.303
6 Piston assembly portion of differen- 346 -0.125 +0.089 0.125 ~ .
tial housing (housing, piston) -0.214 0 0.303
0 -0.045 -0.085 ~ Replace
Outer race 160 —
7 Clearance at differen- -0.025 -0.085 -0.020
tial side bearing Inner r 105 +0.059 0 -0.079 ~ .
errace +0.037 -0.020 -0.037
+0.025 -0.025 -0.079 ~
Clearance of bearing ~ Outer race 180.975 0 .0.054 .0.025 -
8 at pinion shaft gear
end +0.065 +0.013 -0.065 ~ .
Inner race 76.2 +0.046 0 0.033
o 160 0 -0.041 -0.076 ~
Clearance of bearing uter race -0.025 .0.076 .0.016 -
9 at pinion shaft
Coup"ng end +0.039 0 -0.054 ~ _
Inner race & +0.020 -0.015 -0.020
10 Backlash between case and plate 0~0.5
1 Clearance between disc and plate 0.2~0.6
12 B.acklash between side gear and 013 ~0.32
disc
13 En'd plgy ((?ne end) of side gear in 02~04
axial direction
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Differential

WA470-5 REAR

Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
1 Washer thickness 4
+0.05
41
3.1
2 Plate thickness +0.03
3
. . +0.02
3 Disc thickness 3.45 0.03
Stapdard Shaft Hole C?tandard Clegrgnce
4 Clearance between spider and size learance limit
differential pinion gear -0.11 +0.050 0.110 ~
35 -0.16 0 0.210 03
5 Piston assembly portion of bearing 307 -0.110 +0.081 0.110 ~ .
carrier (piston, carrier) -0.191 0 0.272
6 Piston assembly portion of differen- 307 -0.125 -0.089 0.125 ~ i
tial housing (housing, piston) -0.214 0 0.303
0 -0.045 -0.085 ~ Replace
Outer race 160 —
7 Clearance at differ- -0.025 -0.085 -0.020
ential side bearing Inner race 105 +0.059 0 -0.079 ~ _
+0.037 -0.020 -0.037
+0.025 -0.025 -0.088~
Clearance of bearing ~ Outer race 171.45 0 0 -0.030 -
8 at pinion shaft gear
end +0.062 +0.013 -0.054 ~ .
Inner race 76.2 +0.043 0 -0.020
o 0 -0.050 -0.076 ~
Clearance of bearing uter race 150 -0.020 -0.075 -0.026 -
9 at pinion shaft
coupling end +0.039 0 -0.054 ~ .
Inner race 70 +0.020 -0.015 -0.020
10 Backlash between case and plate 0~05
1 Clearance between disc and plate 0.2~0.6
12 Bgcklash between side gear and 013 ~0.32
disc
13 Eqd plgy (gne end) of side gear in 02~04
axial direction
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Differential STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Operation of anti-slip differential

The power transmitted from the transmission is transmitted from
bevel gear (6) to case (9), pressure ring (8), shaft (7), pinion (3),
and gear (5), and is divided to the left and right shafts.

The brake system, consisting of discs (2) and plates (1) is in-
stalled at the rear face of side gear (5). A brake torque is gener-
ated that is proportional to the torque transmitted from pressure
ring (8) to shaft (7).

This brake torque acts to limit the rotation in relation to side gear
(5) and case (9), so it is difficult for left and right side gears (5) to
rotate mutually and the operation of the differential is limited.

Brake torque generation mechanism of left and right side gears

(5).

Shaft (7) is supported at the cam surface cut into the facing sur-
faces of left and right pressure rings (8).

The power (torque) transmitted from pressure rings (8) to shaft
(7) is transmitted at the cam surface, but force Fa separating left
and right pressure rings (8) is generated in proportion to the
torque transmitted according to the angle of this cam surface.

This separation load Fa acts on the brake at the rear face of left
and right side gears (5) and generates the brake torque.

When traveling in a straight line

1. When there is no imbalance between drive force of left and
right wheels [Road surface condition (friction coefficient) and
load for left and right wheels are uniform and load on bucket
is centered exactly].

The power from the transmission is divided equally to the
left and right by the differential gear. In this case, the wheel
slip limit of the left and right wheels is the same, so even if
the power from the transmission exceeds the wheel slip lim-
it, both wheels will slip and the differential will not be actuat-
ed.

There is no load on the brake at the rear face of the side
gears.

10-60
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Viewed from Z SJW05328
L S
AN % 4
D (-
| |

From transmission SJW05329

WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Differential
2. When there is imbalance between drive force of left and
right wheels [Road surface condition (friction coefficient) and
load for left and right wheels are not uniform and it is easier Brake toraue
for wheel on one side to slip]
Example 1. ———f——
When digging, and wheel on one side is on soft surface
Example 2.
When clearing snow, and wheel on one side is on snow and e -
wheel on other side is on asphalt S L
N TP
Example 3. _
When traveling on slope, and there is imbalance between el 2:52 ) ( ‘g?ggl et
load on left and right wheels
|
The power from the transmission is divided equally to the left
and right by the differential gear. However, when the drive force
exceeds the wheel slip limit on the side where the wheel is slip-
ping, the amount of the force exceeding the wheel slip limit
passes through the brake and case at the rear face of the side
gear and is transmitted to the brake on the opposite side (locked o
side) and is sent to the wheel on the locked side. From transnission  $JW05330

If this excess portion of the drive force becomes greater than the
braking force, the differential starts to work.

Difference in wheel drive force for each type of differential when
wheel on one side slips

Wheel drive force
(when one wheel is slipping)

Slipping wheel Locked wheel Total (ratio)
Limited slip differential 1 2.64 (F) 3.64 (1.82)
Normal differential 1 1 2(1)

On road surfaces where the wheel on one side is likely to slip,
the limited slip differential increases the drive force by 1.82 times
more than the normal differential.

When turning

The differential gears built into a anti-slip differential are the
same as the gears used in a normal differential, so the differ-
ence in rotation between the inside and outside wheels when
turning the machine can be generated smoothly.

WA470-5H / WA480-5H

r-———r—-17

U |

Quter tire Inner tire

(rotates faster) (rotates slower) SIWO05331
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Differential STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Front differential

176.5+ 19.5N
Cate 12 839 10 4

1

275+ 30Nm
19 {28+ 3kem}
5
176.5¢ 19.5Nm
926+ 103Nm 15+ 5Nm
{94+ 1 Okon) {1.5%0.5ken) 116+ 2ian)
form T faul L%
[¢]
= ,\~‘r »
/! o
@7 In= 7
@= ° D ( O
1y ==
2 i
277+ 32Nm 151.5¢ 24 5Nm 549+59Nm
{28.25+ 3.25ken] {15.5¢ 2.5kem} {56+ Gkem}
9JY00663
1. Pinion gear (No. of teeth: 12) 4. Sun gear shaft
2. Shaft 5. Bevel pinion (No. of teeth: 10)
3. Bevel gear (No. of teeth: 41) 6. Side gear (No. of teeth: 24)
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Differential

Unit: mm
No. Check item Criteria Remedy
7 Backlash of differential gear 0.18 ~0.23 Adjust
Standard size Tolerance Repair limit
8 Thickness of pinion gear washer
3 +0.08 2.8 Replace
9 Thickness of side gear washer 4 +0.05 3.8
10 Starting rotation force of bevel gear 34.3~51.0 Nm {3.5~5.2 kgm} (Outside diameter of bevel gear)
1 Thlckr?ess. of shlm‘ (one Slfje) at Clllf- 03~125
ferential side bearing carrier portion
12 Backlash of bevel gear 0.30 ~0.41 Adjust
13 End play of pinion gear 0.19
14 Thlck.ness of shim at differential 149+0.38
housing and cage assembly
WA470-5H / WA480-5H 10-63



Differential STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Rear differential

1765¢105Nm - 1 2 8 3,8 10 4
{18+ 2kem)

Nl
iR

11

b 275£30Nm
14 I2 (2813k°m]
13 5
176.5¢ 19.5Nm
926+ 103Nm 15+5Nm
{842 1Okom) {1.50.5ken) {16 % 2ian)
E )i 1T T 1 . T
) .
N
H ® (] k
2 T D 0
o
/| o
277+32Nm 151.5+24.5Nm 549+ 59Nm
{28.25+ 3.25kenm] {15.5+ 2 5ken) {56+ Bkam}
9JY00664
1. Pinion gear (No. of teeth: 12) 4.  Sun gear shaft
2.  Shaft 5. Bevel pinion (No. of teeth: 10)
3. Bevel gear (No. of teeth: 41) 6. Side gear (No. of teeth: 24)
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Differential

WA470-5
Unit: mm
No. Check item Criteria Remedy
7 Backlash of differential gear 0.18 ~0.23 Adjust
Standard size Tolerance Repair limit
8 Thickness of pinion gear washer
3 +0.08 2.8 Replace
9 Thickness of side gear washer 4 +0.05 3.8
10 Starting rotation force of bevel gear 35.3~52.9 Nm {3.6~5.4 kgm} (Outside diameter of bevel gear)
1 Th|ckr)ess' of shlm. (one s@e) at qlf- 03~125
ferential side bearing carrier portion
12 Backlash of bevel gear 0.30 ~ 0.41 Adjust
13 End play of pinion gear 0.19
14 Thlck.ness of shim at differential 196+ 0.34
housing and cage assembly
WA480-5
Unit: mm
No. Check item Criteria Remedy
7 Backlash of differential gear 0.18 ~0.23 Adjust
Standard size Tolerance Repair limit
8 Thickness of pinion gear washer
3 +0.08 2.8 Replace
9 Thickness of side gear washer 4 +0.05 3.8
10 Starting rotation force of bevel gear 34.3~51.0 Nm {3.5~5.2 kgm} (Outside diameter of bevel gear)
1 Thlckqesg of shlm. (one S|.de) at q#— 03~125
ferential side bearing carrier portion
12 Backlash of bevel gear 0.30 ~ 0.41 Adjust
13 End play of pinion gear 0.19
14 Thlck'ness of shim at differential 1.49+0.38
housing and cage assembly
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Differential

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Outline

The power from the engine passes through the torque con-
verter, transmission, and drive shafts, and is transmitted to
the front and rear axles.

Inside the axle, the power is transmitted from bevel pinion
(1) to bevel gear (5) and the direction is changed 90°. It is al-
so reduced and passes through pinion gear (4) and is trans-
mitted to sun gear shaft (2).

The power of the sun gear is further reduced by the plane-
tary gear type final drive and is transmitted to the axle shaft
and wheels.

When traveling in a straight line

When traveling in a straight line, the rotating speed of the
left and right wheels is the same, so pinion gear (4) inside
the differential assembly does not rotate.

The power of carrier (6) passes through pinion gear (4) and
side gear (3), and is transmitted equally to the left and right
sun gear shafts (2).

When turning

When turning, the rotating speed of the left and right wheels
is different, so pinion gear (4) and side gear (3) inside the
differential transmit the power of carrier (6) to sun gear shaft
(2) while rotating in accordance with the difference between
the left and right rotating speeds.

10-66
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Differential

Blank for technical reason
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Final drive

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Final drive

WAA470-5
549+ 53Nm 926+ 103Nm
{56+ Bkom} b 12 1 3 {945+ 10.5kem)
|
oo § oo JEE
' T
P
p
ol o O INO %
|
151.5+24.5Nm FRONT
{15.5% 2 5kem) 926+ 103Nm
(9.5 105kn) 54 9 L) g
687.5+77.5Nm
{7025+ 7.75kem)
/\ o ﬂ/n?:_gz}g\nl:l
A | —
13
@)
A-A
f
9JY00837

Planet gear (No. of teeth: 26)
Planetary carrier

Axle shaft

Ring gear (No. of teeth: 69)

Sun gear shaft (No. of teeth: 15)

o R N

10-68

WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Final drive

WAA480-5
549+ 59Nm 926+ 103Nm
{56 Bkem) I 1 J 8 {94.5%10.5ken)
|
Olo ' O
Y
R N
oo O
151.5424.5Nm
{15.5% 2.5kam) 926+ 103Nm
/\ o el
A L —
13
O
A-A
i
9JY00839

1. Planet gear (No. of teeth: 26)
2. Planetary carrier
3. Axle shaft
4. Ring gear (No. of teeth: 69)
5.  Sun gear shaft (No. of teeth: 15)
WAA470-5H / WA480-5H 10-69



Final drive

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

WA470-5 FRONT
WA480-5
Unit: mm
No. Check item Criteria Remedy
Tolerance
Standard Standard Clearance
6 Clearance between pinion gear size Shaft Hole clearance limit
bearing and shaft
i +0.013 0 -0.025 ~ B Replace
+0.002 -0.012 -0.002
7 Clear.ance between axle housing 404 0 0 0 .
and ring gear
8 Clearance between oil seal and Max. 0.2 Adjust
housing
. +0.500 +0.072 -0.050 ~
Housing 200 —
9 Press-fitting portion +0.300 0 -0.028
of axle shaft seal 0 -0.300 -0.500 ~
Shaft 160 -0.063 -0.500 -0.237 -
+0.058 -0.020 -0.085~
Clearance at press- ~ Outerrace | 177.8 +0.036 -0.060 -0.020 -
10 fitting portion of axle Replace
housing bearing +0.058 +0.025 -0.058 ~ .
Inner race 114.3 +0.036 0 -0.011
+0.025 -0.014 -0.085 ~
Clearance at press- Outer race 196.85 0 -0.060 0.014 —
11 fitting portion of axle
housing bearing +0.068 +0.025 -0.068 ~ _
Inner race 133.35 +0.043 0 20.018
12 End play of axle shaft 0~041 Adjust
. . +0.025 +0.207 0.120 ~
13 Clearance of guide pin 12 +0.007 +0.145 0.200 — Replace
10-70 WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Final drive
WA470-5 REAR
Unit: mm
No. Check item Criteria Remedy
Tolerance
Standard Standard Clearance
6 Clearance between pinion gear size Shaft Hole clearance limit
bearing and shaft
40 +0.013 0 -0.025 ~ B Replace
+0.002 -0.012 -0.002
7 Clearance between axle housing 382 +0.100 +0.100 0 .
and ring gear 0 0
8 Ecl)ias:z;gce between oil seal and Max. 0.2 Adjust
) +0.500 +0.072 -0.050 ~
Housing 200 —
9 Press-fitting portion +0.300 0 -0.228
of axle shaft seal Shaft 160 0 -0.300 -0.500 ~ _
-0.063 -0.500 -0.237
+0.025 -0.014 -0.085~
Clearance at press- Outer race 196.85 0 -0.060 -0.014 -
10 fitting portion of axle Replace
housing bearing +0.068 +0.025 -0.068 ~ .
Inner race 133.35 +0.043 0 20.018
0 -0.045 -0.085 ~
Clearance at press- Outer race 160 -0.025 -0.085 -0.020 -
11 fitting portion of axle
housing bearing +0.035 0 -0.055 ~ _
Inner race 10 +0.013 -0.020 0.013
12 End play of axle shaft 0~0.1 Adjust
. . +0.025 +0.207 0.120 ~
13 Clearance of guide pin 12 +0.007 +0.145 0.200 — Replace

WA470-5H / WA480-5H
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Final drive STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Outline

» The final drive reduces the speed of the power from the en-
gine and increases the drive force.

* Ring gear (4) is press fitted to the axle housing and is fixed
in position by a pin.

+ The power transmitted from the differential and passing
through sun gear shaft (5) has its speed reduced by the
planetary gear mechanism and the drive force increased.

The increased drive force passes through planetary carrier
(2) and axle shaft (3) and is transmitted to the wheels.

9JY00916
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Final drive

Blank for technical reason
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Axle mounting, center hinge pin STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Axle mounting, center hinge pin

1617+ 167Nm 1320+ 147Nm
{165+ 1 Tkem) {135+ 1 5kenm}

9JB00467

1.  Front axle 3. Rear axle
2. Front frame 4. Rear frame
Outline

+ The front frame and rear frame are joined through a bearing
by the center hinge pin. In addition, the left and right steering
cylinders are connected to the front and rear frames, and
the articulation angle of the frame (the steering radius) is ad-
justed by the movement of the cylinder.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Axle mounting, center hinge pin
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Axle mounting, center hinge pin STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Unit: mm
No. Check item Criteria Remedy
Tolerance
Standard Standard Clearance
1 Clearance between upper hinge pin size Shaft Hole clearance limit
and rear frame
80 -0.030 +0.060 0.060 ~ _
-0.049 +0.030 0.109
2 Clearance between upper hinge pin 80 -0.030 +0.060 0.060 ~ .
and spacer (small) -0.049 +0.030 0.109
3 Clearance between upper hinge pin 80 -0.030 0 0.015 ~ .
and bearing -0.049 -0.015 0.049
4 Clearance between upper hinge pin 80 -0.030 +0.030 0.030 ~ .
and spacer (large) -0.049 0 0.079
5 Clearance between rear frame and 5 -0.036 +0.071 0.072 ~ .
spacer (large) -0.071 +0.036 0.142
6 Clearance between front frame and 130 0 -0.048 -0.088 ~ .
upper hinge bearing -0.025 -0.088 -0.023
Replace
7 Clearance between lower hinge pin 80 -0.030 +0.067 0.057 ~ -
and rear frame bushing -0.076 +0.027 0.143
8 Clearance between lower hinge pin 80 -0.030 0 -0.015 ~ .
and bearing -0.076 -0.015 -0.076
9 Clearance between front frame and 130 0 -0.048 -0.088 ~ -
lower hinge bearing -0.025 -0.088 -0.023
10 Clearance between rear frame and 95 +0.089 +0.054 -0.089 ~ _
bushing +0.054 0 0
1 Clearance at seal press-fitting por- 105 +0.17 +0.054 -0.17 ~ .
tion of lower hinge pin +0.08 0 -0.026
. . Standard size Tolerance Repair limit
12 Height of upper hinge spacer
(small)
36 10.1 —
13 Height of upper hinge spacer (large) 61.5 +0.1 —
. . Standard size
14 Shim value for upper hinge and
retainer
1
Shim value for upper hinge and
15 ! 2
retainer
16 Shim value for lower hinge and 1
retainer Adjust
) . . 2012 Nm {2+0.2kgm} (When adjusting shim)
17 Tightening torque for upper hinge
retainer mounting bolt .
98 ~ 123 Nm {10 ~ 12.5 kgm} (Final value)
. . . 20+2 Nm {2+0.2kgm} (When adjusting shim)
18 Tightening torque for lower hinge
retainer mounting bolt .
98 ~ 123 Nm {10 ~ 12.5 kgm} (Final value)
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Axle mounting, center hinge pin
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NO /4 O {25~31 5ken}
! <2 0 O~
i S—
””” U \
c-¢C 2
9JB00489
Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
1 Thickness of thrust plate
20 14~28
2 Thickness of wave plate 5 14~28
Tolerance Repl
Standard Standard Clearance eplace
3 Clearance between hole and shaft size Shaft Hole clearance limit
at front support end
240 -0.050 +0.439 0.073 ~ .
-0.122 +0.023 0.561
4 Clearance between hole and shaft 190 -0.012 +0.455 0.039 ~ .
at rear support end -0.137 +0.027 0.592

WA470-5H / WA480-5H
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Steering piping

ing piping

Steer
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7. Emergency steering motor

Main control valve

1.

8. Emergency steering motor

Steering valve

2.

9. Steering cylinder (left)

Steering cylinder (right)

3.

10. Stop valve (right)

1.

Hydraulic tank

4.

Stop valve (left)

12. Orbit-roll

Switch pump

5.

Steering pump

6.

WAA470-5H / WA480-5H
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Steering column, orbit-roll

Steering column, orbit-roll

TIT!

294+ 29Nm
{30+ 0.3kam}

49~62Nm
{4.9~64kam}

L (To stop
valve L.H.)
< P R (To stop
valve R.H.)
A—A 4
SWw05593
1.  Steering wheel 4, Joint
2. Steering column 5.  Orbit-roll
Tilt lever
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard Clearance
Clearance between steering shaft size Shaft Hole clearance limit
6 . Replace
and column bearing
19 0 +0.15 0.05 ~ 0.4
-0.08 -0.05 0.23 '

WA470-5H / WA480-5H

10-79



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Steering valve

~

Pb

o o

= S o

s IESEY |
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Steering valve

Overload safety valve
Check valve

Steering spool

Flow control spool

ok wbd =

Main relief valve

To steering cylinder
B. To steering cylinder
Pa. From orbit-roll
Pb. To orbit-roll
P1. From steering pump
P2. From switch pump
PB. To work equipment circuit
T. Totank

Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
. . Free Installed Installed load Free Installed
6 Steering spool return spring length length length load
56.9N 471N
37.2 32.0 {5.8 kg} o {4.8 kg}
) 9.3t4.9 N 7.85N
7 Poppet spring 20.9 13.2 {0.95+0.5 kg} — {0.8 kg} Replace
8 Demand spool return spring 75.1 68.5 {113::)3-53 Ii\:;} — {111147.7kg}
9 Relief valve spring 24.0 22.19 {11226|T<Ng} — {11:58 i’;}
10 Check valve return spring 21.6 17.0 {522:? Iz\::]} — {(; 1787 k’:;}

WA470-5H / WA480-5H
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Steering valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Overload relief valve

Poppet

Relief valve poppet
Check valve poppet
Pilot poppet

o R~ wnN -

Spring

Function

» The overload relief valve is installed to the steering valve.

If the cylinder is subjected to impact when the steering valve
is at neutral and abnormal pressure is generated, this valve
functions as a safety valve and relieves the circuit to prevent
the damage to the cylinder or hydraulic piping.

If negative pressure forms at the cylinder end, it functions as
a suction valve to prevent the formation of any vacuum.

Operation

Functioning as relief valve

» Port A is connected to the cylinder circuit and port B is con-
nected to the drain circuit.

Oil passes through the center of the hole in poppet (1) and
acts on diameters d1 and d2, which have different areas.

Check valve poppet (3) and relief valve poppet (2) are seat-
ed securely.

*  When the pressure at port A reaches the set pressure of the
relief valve, pilot poppet (4) opens, and the oil flows around
pilot poppet (4), passes through the drill hole, and flows to
port B.

10-82
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Steering valve

*  When pilot poppet (4) opens, the pressure behind poppet (1)
drops, so poppet (1) moves and seats pilot poppet (4). B 4

<
_.a--.-,j /62T
R

%
STPIRIN

9JB00475

» The pressure on the inside is lower than the pressure at port
A, so relief valve poppet (2) opens. When this happens, the 9 B
oil flows from port A to port B to prevent any abnormal pres-
sure.

7
9JB00476
Functioning as suction valve
+ If negative pressure forms at port A, check valve poppet (3)
opens because of the difference in area between diameters y B
d3 and d4. X
When this happens, the oil flows from port B to port A to pre- A XL 7
vent any vacuum from forming. \% ”" VAT A AT
4 p/ //9/
7
9JB00476

WA470-5H / WA480-5H 10-83



Steering valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Steering relief valve

Adjustment screw ﬁ l : ‘ o

Spring o

g 5 1§ i
N1

Pilot poppet \

Valve seat

o RN

Function

» The steering relief valve is inside the steering valve.

It sets the maximum pressure in the steering circuit when 94800478
the steering valve is being operated.

In other words, when the steering valve is operated, if the
pressure in the steering circuit goes above the set pressure
of this valve, it relieves the oil from the valve, and by reliev-
ing the oil, actuates the flow control spool of the demand
valve and drains the oil going to the steering circuit.

10-84 WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Steering valve

Operation of steering relief valve

%
——
14
N4
]

/;
% 7
L 777, s
2 ° 707
H # e i
From orbit - 7 S ToI(IerltI
roll valve A A, roll valve
7 |V#74] 222 Z / 7177
g
Z va 77
R, -
77770
/s s/
{1 % 1 A ° il
7777
7
—_ .
=p To work eauipment
valve
’
Z
Steering ‘ ‘ Switch
pump pump
| SXW05571

*  When the pressure in the circuit rises and reaches the pres-
sure set by adjustment screw (1) and spring (2), pilot poppet
(4) opens and drains the oil.

*  When this happens, the balance between the pressures in
pressure-receiving chamber (1) and the pressure-receiving
chamber (Il) is lost and flow control spool (6) moves to the
left in the direction of the arrow (€).

*  When flow control spool (6) moves, the oil from the steering
pump is drained and the oil from the switch pump is relieved
to the main control valve to prevent the pressure in the
steering circuit from going above the set pressure.

WA470-5H / WA480-5H 10-85



Steering valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Operation of demand valve

When steering spool is at neutral

25
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o | ) 7| 777 £L L2
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s /] 7
/7 /] 7/
s /) Z 7/
/7 /;//// 7 -
A v Ives ;;;;;
KB Ao e
= 7/
/ I\ I |8
I b b f a o I L
Ve
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valve
. 4 i
Steering ‘ M Switch
pump pump
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SXW05572

The oil from the steering pump enters port A; the oil from the
switch pump enters port B.

When steering spool (2) is at neutral, pressure-receiving
chamber (Il) is connected to the drain circuit through orifice
b; in addition, notch ¢ is closed.

Because notch c is closed, the pressure of the oil at port A
and port B rises, and this pressure passes through orifice a,
is taken to pressure-receiving chamber (I) and moves flow
control spool (1) to the left in the direction of the arrow (€).

When the pressure in the pressure-receiving chamber (1)
reaches a certain value (set by spring (5)), notch f opens
and the oil from the steering pump is relieved to the drain
circuit; in addition, notch g closes, so all the flow of oil from
the switch pump goes to the main control valve.

10-86
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Steering valve

When steering spool is operated

* Engine running at low speed

t7 - [
%
o f ’
=1 4\_‘_' =1
=] L
; /]
2 A
d A
2o Y °
N 7 e
’ g 7 el To orbit
I:;clnr 3;?\:;* Qm A ¢ A roll valve
AR ‘% 77 |97 LL 7z
A -p E
A / |8
II ] ; h 1 I
—— -»> '\Il'glcce)rk eauipment
e e
J
SXW05573

*  When steering spool (2) is pushed (operated), » The merged oil passes through notches ¢ and d,
pressure-receiving chamber (I1) and the drain cir- pushes up load check valve (4), and flows to the
cuit are shut off, and at the same time, notch ¢ cylinder. The return oil from the cylinder passes
opens. through notch e and enters the drain circuit.

* As a result, the pressure in pressure-receiving *  When this happens, the pressure before passing
chamber (lI) rises, and flow control spool (1) is through notch ¢ goes to pressure-receiving
moved to the right in the direction of the arrow chamber (1) and the pressure after passing
(=») until notch h closes. through notch ¢ goes to pressure-receiving

_ chamber (Il). Flow control spool (1) is actuated

* The passage from port B to the main control so that the difference in pressure on both sides
valve is shut off, so the oil from the switch pump of notch ¢ is maintained at a constant value.
pushes up merge check valve (3) and the oil is
merged with the oil from the steering pump at + Therefore, an oil flow matching the degree of
port A. opening of notch ¢ is discharged from the cylin-

der port. These pressure differences (control
pressure) are set by spring (5).

WA470-5H / WA480-5H 10-87



Steering valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

* Engine running at high speed
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* No extra oil is needed from the switch pump, so the pres-
sure of the steering pump rises until notch g closes and
shuts off the merge passage at port B.

» The difference in pressure on both sides of notch ¢ is con-
trolled only by notch f. The excess oil from the steering
pump is drained to the drain circuit from notch f.

(When this happens, notch g is completely closed.)

* The oil from the steering pump passes through notches ¢
and d, pushes up load check valve (4), and flows to the cyl-
inder. The return oil from the cylinder passes through notch
e and enters the drain circuit.

* Notch g is closed, so the oil from the switch pump is sent
from port B to the main control valve.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Steering valve

Flow AMP

P

.

- A
B
§ b
SLWO1226

1.  Steering spool 5. Cap A.  From Orbit-roll valve

2. Valve housing (body) 6. Capscrew B.  From Orbit-roll valve

3. Spring seat 7.  Orifice C. Passage (inside housing)
4. Return spring

Operation of flow amp

—_

Spool at neutral (Orbit-roll valve not actuated)

——
Stop valve Stop valve

f f

Orbit-roll

Pt ——
Relief
valve

PPC pump

Sww05581

*  When the Orbit-roll vlave is not actuated, both pilot port PiA
and pilot port PiB are connected through the Orbit-roll to the
drain (return) circuit, so steering spool (1) is kept at neutral
by return spring (4).

WA470-5H / WA480-5H
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Steering valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

2. Spool actuated (oil flows to port PiA)

% g MiX 7227, Pia
= {1 (2 #
| o
——
Stoo valve Stop valve
orbit-roll
/TN
Relief
valve ;
| @
PRC pum> SWWO05582

*  When the oil flows to port PiA, the pressure inside the cap at
end A rises and moves steering spool (1) in the direction of
the arrow.

+ The oil entering for port PiA passes through the hole in
spring seat (3), through orifice (7) in steering spool (1), and
then flows to the opposite end (B end).

» Port PiB is connected to the drain circuit through the Orbit-
roll valve, so the oil flowing to end B is drained.

* The pressure generated at port PiA is proportional to the
amount of oil flowing in, so steering spool (1) moves to a po-
sition where the opening of the flow amp notch balances the
pressure generated with the force of return spring (4).
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Steering valve

3. Spool returning (steering wheel stopped, flow of oil to port
PiA cut)

Pia

Stop valve Stop valve
orbit-roll
/N
Relief
valve

PPC pump

SWw05583

*  When the steering wheel (Orbit-roll valve) is stopped, ports
PiA and PiB are both connected to the drain circuit through
the Orbit-roll valve. For this reason, steering spool (1) is re-
turned to the neutral position by return spring (4).

WA470-5H / WA480-5H
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Steering valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Operation of steering valve
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* The steering wheel is not being operated, so steering spool
(1) does not move.

* The oil from the steering pump enters port A. The oil from
the switch pump enters port B.

*  When the pressures at ports A and B rise, flow control spool
(4) is moved to the left in the direction of the arrow (=), and
the oil from the steering pump passes through port C of the
spool and is drained.

The oil from the switch pump passes through port D and all
flows to the main control valve.

10-92 WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Steering valve

Turning right

\J

From orbit
roll valve

To orbit
roll valve

-

I —— To work eauipment
/ = valve

oo }
N A [

SXWO05576

*  When the steering wheel is turned to the right, the control
linkage is actuated and steering spool (1) moves to the left
in the direction of the arrow (€).

» The oil from the steering pump enters port A, goes through
flow control spool (2) and flows to steering spool (1). It then
pushes open load check valve (4) of the spool, and flows to
the bottom end of the left cylinder and the rod end of the
right cylinder to turn the machine to the right.

* The oil at the opposite ends of the left and right cylinders
passes through load check valve (3) of the steering spool
and is drained.

* The oil from the switch pump enters port B, goes through
flow control spool (2), pushes open check valve (5), and
merges with the oil from the steering pump.
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Steering valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Turning left
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SXW05577

*  When the steering wheel is turned to the left, the control link-
age is actuated and steering spool (1) moves to the right in
the direction of the arrow (=).

* The oil from the steering pump enters port A, goes through
flow control spool (2) and flows to steering spool (1). It then
pushes open load check valve (3) of the spool, and flows to
the rod end of the left cylinder and the bottom end of the
right cylinder to turn the machine to the left.

* The oil at the opposite ends of the left and right cylinders
passes through load check valve (4) of the steering spool
and is drained.

* The oil from the switch pump enters port B, goes through
flow control spool (2), pushes open check valve (5), and
merges with the oil from the steering pump.
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Blank for technical reason
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Orbit-roll valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Orbit-roll valve

O
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rd ——— h
/’\iﬁ] = \]0
5
A-A 1
SWW05507
1. Needle bearing 5.  Rotor 9. Spool
2. Center spring 6. Cover 10. Stator
3.  Drive shaft 7. Center pin 11. Lower cover
4. Valve body 8. Sleeve

10-96
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Orbit-roll valve

Outline

* The steering valve is connected directly to the shaft of the
steering wheel. It switches the flow of oil from the steering
pump to the left and right steering cylinders to determine the
direction of travel of the machine.

» The orbit-roll valve, broadly speaking, consists of the follow-
ing components: rotary type spool (9) and sleeve (8), which
have the function of selecting the direction, and the Girotor
set (a combonation of rotor (5) and stator (10)), which acts
as a hydraulic motor during normal steering operations, and
as a hand pump (in fact, the operating force of the steering
wheel is too high, so it cannot be operated) when the steer-
ing pump or engine have failed and the supply of oil has
stopped.

Structure

* Spool (9) is directly connected to the drive shaft of the steer-
ing wheel, and is connected to sleeve (8) by center pin (7)
(it does not contact the spool when the steering wheel is at
neutral) and centering spring (2).

» The top of drive shaft (3) is meshed with center pin (7), and
forms one unit with sleeve (8), while the bottom of the drive
shaft is meshed with the spline of rotor (5) of the Girotor.

» There are four ports in valve body (4), and they are connect-
ed to the pump circuit, tank circuit, and the circuits at the
head end and bottom end of the steering cylinders. The
pump port and tank port are connected by the check vavle
inside the body. If the pump or engine fail, the oil can be
sucked in directly from the tank by this check valve.

WA470-5H / WA480-5H

|

q
1l

SLW01980

.

Connected to
steering
wheel shaft

/9

SEW02299

SLW01982

Groove for meshing
with center pin

SEW02300

10-97



Orbit-roll valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Connection between hand pump and
sleeve

—q;;/
NN NN NN NN NNNNSSN

NSNS NNNNSNNNSSSS
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L2700 sy

SBW00725

SBW00726

» The diagrams above show the connections with the sleeve

ports used to connect the suction and discharge ports of the
Girotor.

suction/
discharge port

+ If the steering wheel has been turned to the right, ports a, c,
e, g, i and k are connected by the vertical grooves in the
spool to the pump side. At the same time, ports b, d, f, h, j,
and | are connected to the head end of the left steering cyl-
inder in the same way.

In the condition in Fig.1, ports 1, 2, and 3 are the discharge
ports of the Girotor set. They are connected to ports I, b,

SWW05584
and d, so the oil is sent to the cylinder.

Ports 5, 6, and 7 are connected and the oil flows in from the
pump.

If steering wheel is turned 90°, the condition changes to the
condition shown in Fig. 2. In this case, ports 1, 2, and 3 are
the suction ports, and are connected to ports i, k, and c.
Ports 5, 6, and 7 are the discharge ports, and are connected
to ports d, f, and h.

SBW00728
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Orbit-roll valve

In this way, the ports of the Girotor acting as delivery ports
are connected to ports which are connected to the end of
the steering valve spool. The ports acting as suction ports
are connected to the pump circuit.

Adjusting delivery in accordance with angle of steering
wheel:

For every 1/7 turn of the steering wheel, the inner teeth of
the Girotor gear advance one position so the oil flow from
the pump is adjusted by this movement. In this way, the oil
delivered from the pump is directly proportional to the
amount the steering wheel is turned.

Function of center spring

Centering spring (2) consists of four layers of leaf springs
crossed to form an X shape. The springs are assembled in
spool (9) and sleeve (8) as shown in the diagram on the
right.

When the steering wheel is turned, the spring is compressed
and a difference in rotation (angle variation) arises between
the spool and the sleeve.

Because of this, the ports in the spool and sleeve are con-
nected and oil is sent to the cylinder. When the turning of the
steering wheel is stopped, the Girotor also stops turning, so
no more oil is sent to the cylinder and the oil pressure rises.

To prevent this, when the turning of the steering wheel is
stopped, the action of the centering spring only allows it to
turn by an amount equal to the difference in angle of rotation
(angle variation) of the sleeve and spool, so the steering
wheel returns to the NEUTRAL position.

WA470-5H / WA480-5H
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Stop valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Stop valve

DR

Circuit diagram SEW01238

Boot A. From orbit-roll
Wiper B. To steering valve
Seal DR. To drain

Poppet

Spring

Spool

N o~ 0N

Spring
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Blank for technical reason
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Steering pump, switch pump STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Steering pump, switch pump

b b ] ] ]
] 4 4\
?L/t fim D
— 1 ! ]
C_I % NI iy
jv 1 /Il ]
| :

| A\

245.0~309.0Nm
{25.0~31.5kem)

245.0~309.0Nm 157.0~198.0Nm 157.0~198.0Nm
{25.0~31.5kem) {16.0~20.0ksm) {16.0~20.0ksn) 9JB00490

1.  Steering pump
2. Switch pump

Outline

* The steering pump and switch pump are installed to the
PTO shaft of the torque converter. When the shaft rotates,
the pumps are driven and supply pressure oil to the steering
circuit.

* The pressure of the oil supplied from the switch pump is ad-
justed by the steering valve, and when the pressure in the
steering circuit is sufficient to meet the demand, the oil from
the switch pump is diverted to the work equipment hydraulic
circuit.
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Steering pump, switch pump

WA470-5 SAL(3)71+56

Unit: mm
No. Check item Criteria Remedy
Model Standard clearance Clearance limit
3 Side clearance SAL(3)71
0.10 ~0.15 0.19
SAL(3)56
Clearance between inside diame- | SAL(3)71
4 ter of plain bearing and outside 0.06 ~0.149 0.20 Replace
diameter of gear shaft SAL(3)56
Model Standard size Tolerance Repair limit
5 Driving depth of pin SAL(3)71 0
14 0.5 -
SAL(3)56
6 Spline rotating torque 13.8 ~23.6 Nm {1.4 ~2.4 kgm}
Discharge Standard dis- Discharge
Speed e
Model (rpm) pressure charge amount | amount limit
Discharge amount (MPa {kg/cm?} (I/min) (I/min) —
— Oil: SAE 10WCD
Oil temperature: 45 - 55°C SALE)71 20.6 158 119
2,500 )
{210}
SAL(3)56 129 119
WA480-5 SAL(3)71+63
Unit: mm
No. Check item Criteria Remedy
Model Standard clearance Clearance limit
3 Side clearance SAL(3)71
0.10 ~0.15 0.19
SAL(3)63
Clearance between inside diame- | SAL(3)71
4 ter of plain bearing and outside 0.06 ~0.149 0.20 Replace
diameter of gear shaft SAL(3)63
Model Standard size Tolerance Repair limit
5 Driving depth of pin SAL(3)71 0
14 05 —
SAL(3)63
6 Spline rotating torque 13.8 ~23.6 Nm {1.4 ~2.4 kgm}
Discharge Standard dis- Discharge
Speed amount
Model (rom) pressure charge amount limit
Discharge amount (MPa {kgfem?} (I/min) (I/min) -
— Oil: SAE 10WCD
Oil temperature: 45 - 55°C SAL(3)71 158 119
2,500 206
’ {210}
SAL(3)63 145 134
WA470-5H / WA480-5H 10-103




Emergency steering pump (op)

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Emergency steering pump (op)

SBL (1)21

245.0~309.0Nm
{25.0~31.5ken]

9JB00507

1. Drive gear
2. Front cover
Function

3. Gearcase
4. Rear cover

+ The emergency steering pump is installed to the transmis-
sion together with the emergency steering motor. If the en-
gine stops or if the oil pressure in the steering circuit drops
below the set pressure, it supplies oil to the steering circuit.

5. Driven gear

Unit: mm
No. Check item Criteria Remedy
Standard clearance Clearance limit
1 Side clearance
0.10~0.15 0.19
Clearance between inside diame-
2 ter of plain bearing and outside 0.060 ~ 0.119 0.20
. Replace
diameter of gear shaft
Standard size Tolerance Repair limit
3 Driving depth of pin
10 0 -
-0.5
4 Spline rotating torque 2.0~4.9Nm {0.2 ~0.5 kgm}
Discharge Standard Discharge
Speed
Discharge amount (rom) pressure discharge amount amount limit _
Qil temperature: 45 - 55°C 206
3,500 (210} 67.6 62.4

10-104
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Emergency steering motor (op)

Emergency steering motor (op)

CONNECTION DIAGRAM

9JB00509

1. Terminal E
2. Terminal M

Function

» If there is an abnormal drop in the oil pressure in the steer-
ing circuit, the emergency steering motor receives a signal
from the transmission controller and drives the emergency

pump.

Specifications

Type DC motor
Rated voltage 24V
Rated output 0.9kW

WA470-5H / WA480-5H
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Steering cylinder STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Steering cylinder

/2 I
T S
—d = a . ‘ i“ :
= b U iﬂ (m —
~_ b —= b
S~ T~ — i A‘“ v
B-B A-A SWW05509
Unit: mm
No. Check item Criteria Remedy
Tolerance
Standard Standard Clearance
Clearance between mounting pin size clearance limit
1 and bushing at connection of frame Shaft Hole
and cylinder rod
55 0 +0.174 0.100 ~ .
-0.046 +0.100 0.220
Clearance between mounting pin -
2 and bushing at connection of frame 55 0 *0.174 0.100 — Repl
) -0.046 +0.100 0.220 eplace
and cylinder bottom
Width of boss Width of hinge Sta”dardf'sarance
3 Connection of steering cylinder and (atb)
front frame Max. 0.5
65 67 (after adjusting shim)
4 Connection of steering cylinder and 65 715 Max. 0.5
rear frame ' (after adjusting shim)
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Steering cylinder

9JB00491
Unit: mm
No. Check item Criteria Remedy
Tolerance
Standard Standard Clearance
1 Clearance between piston rod and size Shaft Hole clearance limit
bushing
50 +0.025 +0.152 0.020 ~ . Replace pin,
+0.064 -0.005 0.216 bushing
2 Clearance between piston rod sup- 55 0 +0.174 0.100 ~ .
port shaft and bushing -0.046 +0.100 0.220
3 Clearance between cylinder bottom 55 0 +0.174 0.100 ~ .
support shaft and bushing -0.046 +0.100 0.220
4 Tightening torque of cylinder head 785+ 78.5 Nm {80 * 8.0 kgm}
5 Tightening torque of cylinder piston 1.42 £ 0.14 KNm {145 + 14.5 kgm} (Width across flats: 55 mm) Tighten
6 Connection of steering cylinder and 9.8 ~12.7 Nm {1.0 ~ 1.3 kgm}
rear frame
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Joystick steering lever (op) STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Joystick steering lever (op)
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1. Shift UP switch 9. Console lock lever
2. Shift DOWN switch 10. Height adjustment lock lever
3.  F-N-R switch 11. Angle/Postion adjustment lock lever
4. Joystick steering lever 12. Console
5. Joystick ON/OFF switch 13. Block
6. Hi/Lo switch 14. Solenoid valve
7. Horn switch 15. Orbit-roll
8. Steering electrical lever
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Joystick steering lever (op)

Blank for technical reason
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Steering lever (op) STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Steering lever (op)

(For joystick steering lever)

T
N
D)
¥

N

A =
) = g

[e]

- —

c-¢ B-B
SXW05598
Body 4. Disc 7. Potentiometer
2. Piston 5. Retainer 8. Connector
Lever 6. Lever
Function

» The steering potentiometer is installed to the left side part of
the floor, and is interconnected by a link to the steering end
of the monolever. When the monolever is operated in the
steering direction, disc (4) is rotated through the link, pushes
piston (2) down, and rotates potentiometer (7).

» Steering lever potentiometers sense lever angle and output
angle signal to HSS controller.

+ Two potentiometers are attached to the steering lever and
they output a signal as shown in the diagram.

10-110 WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION

, MAINTENANCE STANDARD

Steering lever (op)

SXW05599
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
. Free lenath Installed Installed Free Installed Replace
1 Spring 9 length load length load ~ep!
spring if dam-
93.2N 58.8 N aged of
458 x 15.5 32 (9.5 kg} — (6.0 kg} deformed
. 588N 471N
2 Spring 49x7.0 25 {06 kg} — {0.48 kg)
WAA470-5H / WA480-5H 0] 10-111




Steering switch valve (op) STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Steering switch valve (op)

(For joystick steering lever)

M8
i SOL. a SOL. b ‘
| >< =+ I: | S0L. a S0L. b
|
(S SR N A |
X P T
SOL. a ] [ SOL b
il T
[} [
L [ [ H
[} [
11 [
it 1 I
b i
Lt -
U
6.9~8.3Nm
{0.70~0.85ksm]
SJW05733
Operation

» Steering switch valve switches oil circuit from R.H. steering
cylinder circuit to L.H. steering cylinder circuit or in reverse
according to the operated direction of steering lever.

* According to the angle of steering lever, steering switch
valve controls the oil flow amount.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Steering switch valve (op)

Blank for technical reason
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Brake piping STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Brake piping

10

12

SJW05514
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Brake piping

[ T N e e N . .
No gk wd oo

© N O 0N

Brake valve (left)

Brake valve (right)

Hydraulic tank

Accumulator

Slack adjuster

Parking brake emergency release valve
Charge valve

Pilot pump

Rear brake

Transmission control valve
Parking brake solenoid valve
Parking brake

Front brake

Accumulator

Parking brake switch
Accumulator (front)
Accumulator (rear)

WA470-5H / WA480-5H
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Brake valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Brake valve

Brake valve (left)

AN !
RN
NGNS
‘\\‘\\§>\\ 12
SR
NN
\ AN
13 ~ 0
— TSN
2 ~
66.2+7.3Nm
{6.75% 0.75kem}
[
16 s 7.8+ 2Nm
— il ﬂ%ﬂ {08+ 0.2ken]
15 =
— 14
3
E \B
gyl 4 T
11
152+ 24.5Nm
{15.5% 2.5kem) 9JY00668
1. Brake pedal (left, right brake) A. Drain port (left, right brake)
2. Rod (left brake) B. To pilot port (left brake)
3. Spool (left brake) C. Pilot port (right brake)
4. Cylinder (left brake) D. To rear brake (right brake)
5. Rod (right brake) E. To front brake (right brake)
6. Pilot piston (right brake)
7. Spool (right brake)
8. Upper cylinder (right brake)
9. Spool (right brake)
10, Lower cylinder (right brake)
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Brake valve

Unit: mm
No. Check item Criteria Remedy
Tolerance
Standard Standard Clearance
41 | Clearance between pedal mount size Shaft Hole clearance limit
hole and bracket hole
-0.025 +0.1 0.025 ~
210 -0.075 0 0.175 0.25
. -0.025 +0.1 0.025 ~
12 Clearance between roller and pin 210 20.075 0 0175 0.25
Standard size Tolerance Repair limit
13 Outside diameter of roller 0
30 05 29.2
Replace
Standard size Repair limit
) Free lenath Installed Installed Free lenath Installed
14 Control spring g length load 9 load
3.82 Nm
34 335 {0.39 kg} 33
) 11.8 Nm
15 Control spring 46.3 46 {1.2 kg} 453
. 60.8 Nm
16 Return spring 86.2 58 (6.2 kg} 78
. 16.7 Nm
17 Return spring 31.5 19.5 (1.7 kg} 28
WA470-5H / WA480-5H 10-117



Brake valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Brake valve (right)

66.2+7.3Nm
{6.75+0.75kam]

66.2+ 7.3Nm
{6.75+0.75ken]

O
RN
DR
20 R
\\\/ -
g =
6
A
[ona =i
T Wj\ !
7 - (0N

24

19
RN 8

7.8 2Nm

{0.8+0.2kem}
C

21

22

23
D
E

152+ 24 5Nm
{15.5+ 2.5kem) 9JY00669
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Brake valve

Unit: mm
No. Check item Criteria Remedy
Tolerance
Standard Standard Clearance
18 | Clearance between pedal mount size Shaft Hole clearance limit
hole and bracket hole
-0.025 +0.1 0.025 ~
210 -0.075 0 0.175 0.25
. -0.025 +0.1 0.025 ~
19 Clearance between roller and pin 210 20.075 0 0175 0.25
Standard size Tolerance Repair limit
20 Outside diameter of roller 0
30 05 29.2
Standard size Repair limit
Replace
) Free Installed Installed Free Installed
21 | Control spring length length load length load
3.82 Nm
34 335 {0.39 kg} 33
. 11.8 Nm
22 Control spring 46.3 46 (1.2 kg} 453
. 60.8 Nm
23 Return spring 86.2 58 (6.2 kg} 78
. 16.7 Nm
24 Return spring 31.5 19.5 (1.7 kg} 28
. 17.7 Nm
25 Return spring 17 16.5 (1.8 kg} —
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Brake valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Outline

» There are two brake valves installed in parallel at the bottom
front of the operator's compartment. They are actuated
when the pedal is depressed.

*  When the right pedal is depressed, oil is sent to the brake
cylinder and the brake is applied.

*  When the left pedal is depressed, oil is sent to the right ped-
al and the brake is applied in the same way as when the
right pedal is depressed.

* In addition, when the left brake pedal is depressed, the
transmission cut-off switch actuates the transmission sole-
noid valve electrically to set the transmission to neutral.

Operation

When brake is applied (right brake valve)
Upper portion

*  When pedal (1) is depressed, the operating effort is trans-
mitted through rod (2) and spring (4) to spool (3). When
spool (3) goes down, drain port a is closed and the oil from
the pump and accumulator flows from port A to port C to ac-
tuate the rear brake cylinder.

Lower portion

*  When pedal (1) is depressed, the operating effort is trans-
mitted through rod (2) and spring (4) to spool (3). When
spool (3) goes down, plunger (6) moves spool (5) down.
When this happens, drain port b is closed and the oil from
the pump and accumulator flows from port B to port D to ac-
tuate the front brake cylinder.

When brake is applied (left brake valve)

*  When pedal (7) is depressed, spool (10) is pushed up by rod
(8) and spring (9), and closes drain port ¢. The oil from the
pump and accumulator flows from port E to port F.

+ Port F of the left brake valve and port Pp of the right brake
valve are connected by a hose, so the oil flowing into port F
flows to pilot port Pp of the right brake valve.

* The oil entering pilot port Pp passes through orifice d and
enters port G, pushes piston (11) and the spring pushes
spool (3) down to apply the brake in the same way as when
the right brake valve is depressed.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Brake valve
Applying brake (right brake valve) when there is failure in
upper valve
* Even if there is leakage of oil from the upper piping, when I
pedal (1) is depressed, spool (5) is moved down mechani-
cally, so the lower portion is actuated normally.
The brake for the upper portion is not actuated. &
Applying brake (right brake valve) when there is failure in
lower valve
» Even if there is leakage of oil from the lower piping, when
pedal (1) is depressed, the lower portion is actuated normal- | 7@ e bl
ly. accumulatorz> cylidner
pump
% To front
From 3 2> b?akgon
accumulatorz> 7 cylidner
pump
b
SJW0545]

Balanced operation

Upper portion

*  When the oil fills the rear brake cylinder and the oil pressure
between port A and port C becomes high, the oil entering
port H through orifice e of spool (3) pushes against spring
(4) and pushes spool (3) up to shut off port A and port C.
When this happens, drain port a remains closed and the oll
entering the brake cylinder is maintained, so the brake re-
mains applied.

Lower portion

* Spool a in the upper portion moves up, and at the same time
as port A and port C are shut off, the front brake cylinder is
also filled with oil and the oil pressure between port B and
port D becomes high. The oil entering port J through orifice f
of spool (5) pushes up the spool by the same amount that
spool (3) moves and shuts off port B and port D.

Drain port b is closed, so the oil entering the brake cylinder
is maintained and the brake is applied.

* The pressure in the space in the upper portion is balanced
with the operating effort of the pedal, and the pressure in the
space in the lower portion is balanced with the pressure in
the space in the upper portion. Spools (3) and (5) move the
full stroke, and ports A - C and ports B - D are opened com-
pletely, so the oil pressure in the space in the lower portion
and the left and right brake cylinders becomes the same as
the oil pressure from the pump.

Therefore, the amount that the brake is applied can be ad-
justed by the amount that the pedal is depressed, up to the
point where the piston is operated fully.

WA470-5H / WA480-5H

To rear

From z> brake
accumulator=> cylidner
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To front
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Brake valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Brake released (right brake valve)

Upper portion

» When pedal (1) is let back and the operating effort on the top
of the spool is removed, the back pressure from the brake
cylinder and the force of the spool return spring move spool
(3) up, drain port a is opened, the oil from the brake cylinder
flows to the hydraulic tank return circuit, and the rear brake
is released.

Lower portion

From rear

*  When the pedal is let back, at the same time as spool (3) in © broke

From

the upper portion moves up, the back pressure from the accumulatorep cylidner
brake cylinder and the force of the spool return spring move | **™ o tront
spool (5), drain port b is opened, the oil from the brake cylin- From <@ b:gll_?e o
der flows to the tank return circuit, and the front brake is re- 23;';'““'3‘“@ cvlidner
leased.
h
SJW05453
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Brake valve

Blank for technical reason
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Charge valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Charge valve

| =

PP

=7

2 ACC1

9JY00670

Al. To PPC (EPC*)valve

A2. To fan pump and orbit-roll
ACC1. To brake valve

ACC2. To brake valve

P. From pump
PP. To accumulator
T. Drain

* EPC valves are optional parts.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Charge valve

9JY00671

Valve body

Main relief valve (R3)

Relief valve (R1)

PPC (EPC¥) relief valve (R2)
Relief valve (H1)

ok wbd =

* EPC valves are optional parts.

Function

* The charge valve acts to maintain the oil from the pump at
the specified pressure and to charge the accumulator.

*  When the oil pressure reaches the specified pressure, the
oil from the pump is connected to the drain circuit to reduce
the load on the pump.
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Charge valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Operation

1.

When oil is not being supplied to accumulator (cut-out condi-
tion)

The pressure at port B is higher than the set pressure of re-
lief valve R1, so piston (2) is forcibly pushed up by the oil
pressure at port B and poppet (1) opens, and port C and
port T are connected.

The spring chamber at the right end of spool (6) is connect-
ed to port C of relief valve R1, so it is the tank pressure.

The oil from the pump enters port P and a low pressure
equivalent to the load of spring (5) pushes spool (6) to the
right, then flows from port A to the PPC valve, orbit-roll and
fan pump.

At the same time, it also passes through orifices (7), (4), and
(3), and returns to the tank.

When oil is being supplied to accumulator
a. Cut-in condition

*  When the pressure at port B goes below the set pres-
sure of relief valve R1, piston (2) is pushed back down
by spring (8), valve seat (9) and poppet (1) are put in
tight contact, and port C and port T are shut off.

» The spring chamber at the right end of spool (6) is also
shut off from port T, so the pressure rises. The pressure
at port P also rises in the same way.

+ At the moment the pressure at port P goes above the
pressure of port B (accumulator pressure), the supply of
oil to the accumulator starts. In this case, it is deter-
mined by the size (area) of orifice (7) and the pressure
difference generated on both sides of the orifice (equiv-
alent to the load of spring (5)). A fixed amount is sup-
plied, regardless of the speed of the engine, and the
remaining oil flows to port A.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Charge valve

b. When cut-out pressure is reached

T C
*  When the pressure at port B (accumulator pressure) R3 p o1
reaches the set pressure of relief valve R1, poppet (1)
separates from valve seat (9), the oil flows, and the re- O W A |
iaf i % ZNN 1A
lief is actuated. 3 7 /g
L2277 —
» A difference in pressure at the top and bottom of piston 1 —8
(2) is created by the relief action, so piston (2) moves up -
or down, forcibly opens poppet (1), and port C and port O ot o
T are connected. o tront W 3 bilot pressure
accumulator 7
» The spring chamber at the right end of spool (6) is con- ;gcﬁga[aw ¢
nected to port C of relief valve R1, so it is the tank pres-
sure. 4
A_  To fan pump
* The pressure at port P goes down in the same way to a
pressure equivalent to the load of spring (5), and the
supply of oil to port B is also stopped.

Sww05586

c. Safety relief valve (R3)
R3] RI

*  When the pressure at port P (pump pressure) goes /
above the set pressure of relief valve R3, the oil from o J?i’
the pump pushes against spring (10), pushes up ball 11— i 1
(11), and sends the oil to the tank circuit to set the maxi-
mum pressure in the brake circuit and protect the circuit. -
CD Zggc%u\ator
lot
o front ‘ ‘ prio pressure
ccumulator
’ To rear
accumulator

To fan pump

SWW05592
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Accumulator (for brake) STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Accumulator (for brake)

1.  Valve
2. Top cover
3. Cylinder
4. Piston
..\3
Function
* The accumulator is installed between the charge valve and
brake valve.
The area between cylinder (3) and free piston (4) is charged
with nitrogen gas. The compression ability of this gas is
used to absorb the pulse of the hydraulic pump and to en- a o
sure that there is power to carry out braking and operate the 0 O
machine if the engine stops. 1| i
o o
Specifications
Gas used . Nitrogen gas - F‘ ﬂ . 1
Amount of gas . 2,850 cc 91Y00676
Charge pressure : 3.43 +0.1 MPa {35 + 1.0 kg/cm?}
(at 20°C)
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Accumulator (for brake)

Top cover
Piston
Cylinder
End cover

ok~ wbd =

Core

Function

» This is installed between the brake valve and the brake cyl-
inder. The area between cylinder (3) and free piston (2) is
charged with nitrogen gas. The compression ability of this
gas is used to ensure that there is power to carry out braking
and operate the machine.

Specifications

Gas used Nitrogen gas
Amount of gas 46 cc

Charge pressure 0.29 + 0.05 MPa {3 + 0.5 kg/cm?}
(at 50°C)

WA470-5H / WA480-5H
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Slack adjuster

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Slack adjuster

I ] J ]
58~73Nm
{6~ 7.5ken! b
& 3> \ —
—— —
I ( l |
] \N Nl |
i == !
B A
5 8 4
9JY00870
1. Bleeder A. Inlet port
2.  Cylinder B. Outlet port
3. Check valve
4. Piston
5. Spring
Unit: mm
No. Check item Criteria Remedy
Tolerance
Standard Standard Clearance
size clearance limit
6 Qlearance between body and Shaft Hole
piston
-0.030 +0.074 0.030 ~
o8 -0.076 0 0.150 0.25
Standard size Repair limit Replace
. Free Installed Installed Free lenath Installed
7 | Spring length length load 9 load
66.7 Nm
38.8 33 (6.8 kg}
. . 43.1 Nm
8 Slack adjuster spring 198 38 (4.4 kg}
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Slack adjuster

Outline

» The slack adjuster is installed in the brake oil line going from
the brake valve to the brake piston. It acts to keep the dia-
phragm constant when the brake is operated.

Piston actuation oil pressure:
Check valve cracking pressure:
Check valve closing pressure:

0.01 +0.01 MPa {0.1 + 0.1 kg/cm?}
0.93 + 0.05 MPa {9.5 + 0.5 kg/cm?}
0.6 + 0.05 MPa {6.0 + 0.5 kg/cm?}

Operation
1. When brake pedal is depressed 4 R )
« Before the brake is depressed, piston (4) is being > R f-brake
pushed back by stroke S (full stroke). When the brake
pedal is depressed, the oil discharged from the brake «=
valve goes from port P of the slack adjuster, is dividedto |, QL 1 i
left and right cylinders (2), and actuates piston (4) to the | brake
left and right by the amount of stroke S. 4
From S e
brake valve
SJW05342
» As aresult, brake piston (6) moves by an amount equal c c
to stroke S. When this happens, the relationship be- R brake
tween the brake piston and disc is simply that the clear- AL
ance becomes 0. No braking force is generated. —
« 7 /] - ——
To left < %
brake
*
From brake S
valve
SIW05457

» If the brake valve continues to be depressed, and the
pressure oil discharged from the brake valve goes
above the specified pressure, check valve (3) opens,
pressure is applied to port C, and this acts as braking

force. —
Therefore, when the brake is applied, the diaphragm is i
constant.
From brake =
valve
SJW05458
2. When brake pedal is released 1
«  When the brake is released, piston (4) is returned by DR H brake
brake return spring (7) an amount of oil equivalent to
stroke S, and the brake returns to the open position. W=7 w 7 ﬂ ﬁ/ >
In other words, return stroke T of brake piston (6) is de- From % iy
termined by the amount of oil for stroke S of the slack | |¢I!
adjuster, and the brake diaphragm is maintained con- 4
stant regardless of the amount of wear of the brake disc. S Eror: S =
rake
valve SJW05459
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Brake STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Brake

Front

% Figure shows brake with anti-slip differential.

sy ol

I 10 y 9 1
9JY00682
1.  Differential housing 6. Sun gear shaft
2. Bearing carrier 7. Axle housing
3. Piston 8. Outerring
4. Spring 9. Discs (x3)
5. Innerring
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Brake

WA470-5 FRONT

WA480-5
Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
10 Thickness of inner ring
6 +0.1 5.5
Thickness of brake disc 6.5 +0.15 5.7
11 Depth of lining groove 0.8 0.2 0.3
Thickness of lining 10 0.9 (Min.) — Replace
12 Wear of brake outer ring disc con- 413 +0.1 03
tact surface
Standard size Repair limit
13 Spring load Installed height Installed load Installed load
7.4 255 N {26 kg} 204 N {21 kg}
Outline

» The front brake has a wet-type multiple-disc structure, and
consists of piston (3), inner ring (5), discs (9), outer ring (8),
and spring (4).

+ The brake cylinder consists of differential housing (1) and
bearing carrier (2), and piston (3) is assembled in it.
Inner ring (5) and outer ring (8) are joined to the spline por-
tion of axle housing (7).

» Discs (9) have a lining stuck to both sides. They are assem-
bled between inner ring (5) and outer ring (8), and are joined
by the spline of sun gear shaft (6).
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Brake

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Rear
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Differential housing
Bearing carrier
Piston

Spring

Inner ring

Sun gear shaft
Axle housing
Outer ring

Discs (x3)
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Brake

WA470-5 REAR

Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
10 Thickness of inner ring
6 +0.1 5.5
Thickness of brake disc 6.5 +0.15 5.7
11 Depth of lining groove 0.8 0.2 0.3
Thickness of lining 10 0.9 (Min.) — Replace
12 Wear of brake outer ring disc 413 +0.1 03
contact surface
Standard size Repair limit
13 Spring load Installed height Installed load Installed load
7.4 255 N {26 kg} 204 N {21 kg}
Outline

* The rear brake has a wet-type single-disc structure, and
consists of piston (3), inner ring (5), disc (9), outer ring (8),
and spring (4).

+ The brake cylinder consists of differential housing (1) and
bearing carrier (2), and piston (3) is assembled in it.
Inner ring (5) and outer ring (8) are joined to the spline por-
tion of axle housing (7).

» Disc (9) has a lining stuck to both sides. It is assembled be-
tween inner ring (5) and outer ring (8), and is joined by the
spline of sun gear shaft (6).
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Brake STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Outline

When brake is applied

When the brake pedal is depressed, pressure oil P goes from
the hydraulic tank through the pump and brake charge valve. It
acts on the piston inside the brake cylinder and the piston slides.

Therefore, piston (2) stops the rotation of discs (4) fitted be-
tween inner ring (3) and outer ring (5), and applies the brake to
the machine.

9JY00683

When brake is released

When the oil pressure is released, piston (2) is returned to its L O /
original position by the force of spring (8), a gap is formed be-
tween inner ring (3) and outer ring (5), and discs (4) become
free.

NNNANNNNNANNNNNN
NAUNANNNNNNNNNAN

Lattice shape grooves are cut into the lining stuck to disc (4),
and when disc (4) is rotating, oil flows in the grooves and carries
out cooling of the lining.

P

9JY00684
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Brake

Blank for technical reason
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Parking brake control

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Parking brake control

4 3 9JY00709

1. Parking brake switch
2. Parking brake emergency release valve
3. Transmission control valve

Outline

* The parking brake is a wet-type multiple disc
brake built into the transmission. It is installed to
the bearing portion of the output shaft. It is ap-
plied mechanically by the pushing force of a
spring, and is released by hydraulic power.

*  When the parking brake switch (1) in the opera-
tor's compartment is turned OFF, the hydraulic
pressure is shut off by parking brake solenoid
valve (4) installed to transmission control valve
(3), and the parking brake is applied.

10-138

Parking brake solenoid valve
Parking brake

While the parking brake is being applied (when
the solenoid is OFF), the signal from the trans-
mission controller to the transmission solenoid
valve is cut by the neutralizer signal, and the
transmission is held at neutral.

Parking brake emergency release valve (2) is in-
stalled to release the parking brake if it is neces-
sary to move the machine when trouble has
occurred in the engine or drive system and the
machine remains stopped (the parking brake re-
mains applied).
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Parking brake control

Blank for technical reason
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Parking brake STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Parking brake
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1. Output shaft 5. Parking brake oil port
2. Spring 6. Plate

3. Spring 7. Disc

4. Piston 8. Wave spring
Outline

* The parking brake is a wet-type multiple-disc brake and is
applied mechanically by a spring to apply braking force to
transmission output shaft (1).

» The tension of spring (3) uses piston (4) to push discs (7)
and plates (6) together and stop output shaft (1).

* When the brake is released, oil pressure from parking brake
oil port (5) actuates piston (4) to release the force pushing
discs (7) and plates (6) together.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Parking brake

Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
. . Free Installed Installed Free Installed
9 Parking brake spring (outer) length length load length load
1,066 N 1,013 N
94 76 {108.7 kg} 91.2 {103.3 kg}
. L 557 N 529 N
10 Parking brake spring (inner) 94 76 (56.8 kg) 91.2 (54.0 kg}
Standard size Tolerance Repair limit Replace
Thickness
1 Separate plate 4.0 $0.05 3.9
Distortion — 0.05 0.25
12 Brake disc Thickness 3.2 +0.08 297
! 1,106 N {112.8 kg} +57 N 940 N {95.9 kg}
13 | Wave spring load (Height: 3.2 mm) (£5.8 kg} (Height: 3.2 mm)
WA470-5H / WA480-5H 10-141



Parking brake solenoid valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Parking brake solenoid valve

it

9JY00699

Movable iron core
Coll

Bushing pin
Spring

Spool

alve seat

No o ~oh-=

Check valve
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Parking brake solenoid valve

Operation

Parking brake applied (solenoid OFF)

*  When the parking brake switch in the operator's compart-
ment is turned ON, the solenoid is turned OFF and spool (5)
is pushed to the left by spring (4). When this happens, the
circuit between pump port P and parking brake port A is
closed and the pressure oil from the pump does not flow to
the parking brake.

* At the same time, the oil from the parking brake flows from
port A to port T, and is drained. As a result, the discs inside
the parking brake are pushed by the spring and the parking
brake is applied.

Parking brake released (solenoid ON)

*  When the parking brake switch is turned OFF, the solenoid
is turned ON and spool (5) moves to the right. When this
happens, the pressure oil from the pump goes from port P
through the inside of spool (5) and flows from port A to the
parking brake.

At the same time, port T is closed and the oil is not drained.
As a result, the spring inside the parking brake is pushed
back by the hydraulic force and the parking brake is re-
leased.

WA470-5H / WA480-5H

5 From parking brake
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From pume 3105460
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Parking brake emergency release valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Parking brake emergency release valve

~+
1.  Grip | [f i]
25+5
2. Valve \"‘ +"’(2_510.N5mkgm1

A. From accumulator 20+ 5Nm
{2.0£0.5kem)

B. To parking brake solenoid

Outline 2

» The parking brake emergency release valve is installed be-
tween the brake circuit accumulator and the parking brake
solenoid. It is possible to open this valve manually if no pres-
sure oil can be supplied from the transmission pump be- )
cause of engine failure or other failure. This makes it
possible to supply pressure from the brake circuit accumula- T
tor to the parking brake cylinder.

9JY00702
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Parking brake emergency release valve

Blank for technical reason
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Hydraulic piping STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Hydraulic piping
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Hydraulic piping
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Hydraulic piping

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

—_

© © NN

Work equipment valve 11. Torque converter oil cooler

Bucket cylinder 12. Torque converter charging, work equipment, and PPC pumps
Steering valve 13. Travel damper valve

Hydraulic tank 14. Steering cylinder

Breather 15. Travel damper accumulator

PPC valve 16. Boom cylinder

Accumulator charge valve 17. PPC accumulator

Fan motor drive pump 18. Emergency steering pump

Steering and switching pumps 19. Emergency steering motor

Oil cooler 20. Fan motor

NOTE: If EPV valve is installed, change "PPC valve" to "EPC
valve" when reading.

Outline

The hydraulic system consists of the work equipment circuit
and steering circuit. The work equipment circuit controls the
operation of the bucket and attachments.

The oil from hydraulic tank (4) is sent by work equipment
pump (12) to work equipment valve (1). If the bucket and
boom spools of the work equipment valve are in the HOLD
position, the oil is sent through the drain circuit of the work
equipment valve, filtered by the filter in the hydraulic tank,
and returned to the tank.

If the work equipment control lever is operated, the bucket
or boom spool of the PPC valve moves to operate each
spool of the work equipment valve hydraulically. Then, the
oil flows from the work equipment valve to boom cylinder
(16) or bucket cylinder (2) to move the boom or bucket.

The maximum pressure in the hydraulic circuit is controlled
with the relief valve in the work equipment valve. The bucket
cylinder circuit is equipped with the safety-suction valve for
protection of the circuit.

PPC accumulator (18) is installed to the PPC pilot circuit so
that the boom can be lowered to the ground even while the
engine is stopped.

Hydraulic tank (4) is pressurized, enclosed, and equipped
with breather (5) having the relief valve. Certain pressure is
applied to this tank to prevent generation of negative pres-
sure in the tank and cavitation in the pump.

If the vehicle cannot be steered normally because of a stall
of the engine, a trouble in the steering pump, oil leakage
from the piping, etc., emergency steering motor (19) drives
emergency steering pump (18) so that the vehicle can be
steered.

Fan motor (20) installed to the radiator is driven hydraulically
and variably with fan motor drive pump (8).

10-148
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Hydraulic piping

Blank for technical reason
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Work equipment control lever

Work equipment control lever

For PPC valve

w

£
=
N
~
l
<

{1.2~ 1.8kem)

To hydraulic oil tank

SJW05344

6. Wrist rest

Boom control lever

1.

7. Wrist rest adjusting lever

Bucket control lever

2.

8. Lever stand tilt adjusting lever

9. PPC valve
10. Safety lever

Kick-down switch
Hold switch

3.

4.

Cancel switch (Vehicle with load meter specification)

5.

WAA470-5H / WA480-5H
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Work equipment control lever

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

For EPC valve (op)

1.8~ 174Nm
1.2~ 1.8kem)

SWW05517

7. Wrist rest adjusting lever

Boom control lever

1.

8. Lever stand tilt adjusting lever

9. EPC valve
10. Safety lever

11.

Bucket control lever

2.

Kick-down switch

3.

Hold switch
Cancel switch (Vehicle with load meter specification)

4.

Travel direction selector switch

5.

Wrist rest

6.
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Hydraulic tank STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Hydraulic tank
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Fuel filler
Breather
Sight gauge

Filter suction valve
Oil filter
Hydraulic tank

R
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Hydraulic tank

Breather

1. Nut

2. Filter element
3. Poppet

4. Sleeve

Prevention of negative pressure in tank

» Since the tank is pressurized and enclosed, if the fuel con-
trol lever in it lowers, negative pressure is generated. At this
time, poppet (3) is opened by the differential pressure be-
tween the tank pressure and the atmospheric pressure to
prevent generation of the negative pressure.

(Set pressure of suction valve: 2.0 + 0.03 kPa
{0.02 + 0.003 kg/cm?})

Prevention of pressure rise in tank

*  While the hydraulic circuit is in operation, the oil level in the
tank varies as the hydraulic cylinders operate and the tem-
perature rises. Consequently, the pressure in the tank var-
ies, too. If the pressure in the tank rises above the set level,
sleeve (4) operates to release the pressure from the tank.

(Set pressure of exhaust valve: 0.1 £ 0.015 MPa
{1.0 £ 0.15 kg/cm?})

WA470-5H / WA480-5H

10.0~14.0Nm
{1.0~1.4kem)

9JB00603
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Torque converter charging, work equipment, and PPC pumps STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Torque converter charging, work equipment, and PPC
pumps

SAL (4)125 + 140 + (1)22

1 I I Y S 2 b 4 b b 6 4 6 3
Lo [ | l L |
/
A

98.1~122.6Nm
{10.0~12.5kem)
157.0~186.0Nm 157.0~196.0Nm
{16.0~20.0ksm) {16.0~20.0ksm}
9JB00604

Torque converter charging pump
2.  Work equipment pump
3.  Pilot control pump

Outline

* The torque converter charging, work equipment, and pilot
control pumps are installed to the PTO shaft of the torque
converter and driven by shafts to supply oil to the transmis-
sion, work equipment, and PPC circuit.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Torque converter charging, work equipment, and PPC pumps

Unit: mm
No. Check item Criteria Remedy
Model Standard clearance Clearance limit
SAL(4)125
4 Side clearance 0.11~0.16
SAL(4)140 0.19
SAL(1)22 0.10~0.15
SAL(4)125
Clearance between inside diame- 0.06 ~0.140
5 ter of plain bearing and outside SAL(4)140 0.20 Replace
diameter of gear shaft
SAL(1)22 0.064 ~ 0.119
Model Standard size Tolerance Repair limit
SAL(4)125
6 Driving depth of pin 21 0
SAL(4)140 05 —
SAL(1)22 10
7 Spline rotating torque 21.6 ~ 34.3 Nm {2.2 ~3.5 kgm}
. Standard Discharge
Discharge pres- :
Speed discharge amount
Model (rpm) sure amount limit
2
(MPa {kg/cm?} (i/min) (/min)
Discharge amount —
— Oil: SAE10WCD SAL(4)125 2.9 {30} 242 222
Oil temperature: 45 - 55°C
SAL(4)140 2,200 20.6 {210} 287 366
SAL(1)22 9.8 {100} 44 37
WA470-5H / WA480-5H 10-155



PPC relief valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

PPC relief valve
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9JB00605

Main valve
Spring
Valve seat
Pilot poppet
Spring

A

Screw

Outline

*+ The PPC relief valve is installed between the PPC pump
and PPC valve. While the PPC valve is not in operation or
when abnormal pressure is generated in the PPC circuit, the
PPC relief valve relieves the oil sent from the pump to pro-
tect the pumps and circuits.

NOTE

If EPC valve is installed, change PPC valveto EPC valve when
reading.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

PPC relief valve

Operation

The relief valve is installed to the charge valve and ports A
and C are connected to the pump circuit and drain circuit re-
spectively.

The oil flows through the orifice of main valve (1) and fills
port B.

Pilot poppet (4) is seated at valve seat (3).

If the pressure in ports A and B reaches the set level, pilot
poppet (4) opens and the pressure in port B is released
through port D into port C, and the pressure in port B lowers
consequently.

If the pressure in port B lowers, a pressure difference is
made between ports A and B because of the orifice of main
valve (1). As a result, main valve (1) is opened by the pres-
sure in port A and the oil in port A is drained and relieved in-
to port C.

WA470-5H / WA480-5H
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Travel damper valve (op)

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Travel damper valve (op)

SP

29.0£1.0Nm
{3.0£0.1ksn]

13.0£0.6Nm
{1.3£0.06 ke m)

9JB00609

A. From boom cylinder bottom

w

From boom cylinder head

P. From work equipment pump
SP. To travel damper accumulator
T. Totank

10-158
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Travel damper valve (op)

ﬁ
i e

9JB00646

Main spool
Solenoid valve
Flow control valve
Shuttle valve

ok wDbd =

Charge valve
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Work equipment control valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Work equipment control valve

1. 2-spool valve

L
b e
A f%;
6.9~7.9Nm
{0.7~0.8kem} |
| PS Al A2£
P1
‘ ol sl |\
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G
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P ¢ Zere =) P2
/ |
B1 E B2
|——C
108 £10Nm PB1 PB2
{11£1kem)
9JY00845

P.  From loader pump PS. From switching pump

T.  To hydraulic tank PA1. From PPC valve

A1. To bucket cylinder bottom PA2. From PPC valve

A2. To boom cylinder bottom PB1. From PPC valve

B1. To bucket cylinder head PB2. From PPC valve

B2. To boom cylinder head PCS. To travel damper system
D1. Drain

P1. From PPC valve 1. Solenoid valve

P2. From PPC valve
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Work equipment control valve

274 ~ 368N
Taoareem 1217 2318 4

= 127.5~176.5Nm
< {13~ 18kem)
19
5 3
: 26
i ||- 77777
| a=D)
: I
|
Q 4
78.4~98.1Nm
{8~ 10kem!}
3 20 215.7 ~235.4Nm
{22 ~24ken) )
21 22 25 c-c¢C
A-A 8 215.7 ~235.4Nm
{22 ~24kan)
p—. pp—
28 11 11
iNelell
1o E-E
h 30~39Nm
B-B {3~4ken) 138 ~ 156Nm 5
{14~16 kem}

97 58.8~78Nm

G-G
D-D
9JY00846
1. Main relief valve 9. Float selector valve
2. Bucket spool return spring 10. Safety-suction valve
3.  Boom spool return spring 11. Safety-suction valve
4. Boom spool 12. Cut-off valve assembly
5. Bucket spool 13. Unload valve
6. Body 14. Check valve
7. Suction valve 15. Cut-off relief valve
8. Unload valve 16. Screen
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Work equipment control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit Replace
. Free | h Installed Installed Free | h Installed
17 | Spool return spring (Large) ree lengt length load ree lengt load
112.8 N 90.2N
644 63.0 (1.5 kg - (9.2 kg)
. 112.8 N 90.2N
18 Spool return spring (Small) 18.6 14.9 {(11.5 kg} — (9.2 kg}
) 86.7 N 69.4 N
19 Spool return spring (Large) 81.8 82.0 (8.8 kg} — (7.0 kg}
) 2834 N 226.5N
20 Spool return spring (Large) 85.5 82.0 (28.9 kg} — {231 kg}
. 101N 80.4 N
21 Spool return spring (Large) 83.3 82.0 (10.3 kg} — (8.2 kg}
22 Spool return spring (Small) 42.0 42.0 0 — —
If spring is
23 | Spool return spring (Small) 39.0 39.0 0 — — damaged or
deformed,
_ 314N 255N replace it
24 Spool return spring (Small) 62.6 52.0 (3.2 kg} — (2.6 kg}
) 314N 255N
25 Spool return spring 62.6 52.0 (3.2 kg} — (2.6 kg}
. 18.8 N 147N
26 Check valve spring 78.2 52.0 (1.92 kg} — (1.5 kg}
’ 137.3N 109.8 N
27 Float selector valve spring 53.0 42.1 {14 kg} — {(11.2 kg}
. 49N 39.2N
28 Unload valve spring 82.7 47.0 (5.0 kg} — (4.0 kg}
. 35N 28.4 N
29 Unload valve spring 37.0 30.0 (3.6 kg} — 2.9 kg}
. 1.3N 1N
30 Check valve spring 33.0 23.0 {0.13 kg} — {01 kg}

10-162
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Work equipment control valve

2. 3-spool valve

6.9~7.9Nm
{0.7~0.8kem)

PCS
108+10Nm
{11+ Tkem)

o

0
@
)

PB1

PB2 PB3

P2

D1

9JY00849

A1,
A2.
A3.
B1.
B2.
B3.
D1.

From loader pump

To hydraulic tank

To attachment cylinder
To bucket cylinder bottom
Lift cylinder

To attachment cylinder
To bucket cylinder head
To lift cylinder

Drain

WA470-5H / WA480-5H

PS.

PA1.
PA2.
PAS3.
PB1.
PB2.
PB3.
PCS.

From switching pump
From PPC valve

From PPC valve

From PPC valve

From PPC valve

From PPC valve

From PPC valve

To travel damper system
Solenoid valve
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Work equipment control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

274~366Nm 12 1§ 24 19 3 25 20
{28~37.5kem]

127.5~176.5Nm

{13~ 18kenm] 138~ 156Nm
{14~ 16kem)
14 4
O 21
? il
f [N} [N}
w i ! 30~39N
L -~ m
3 N == ) = ) | {3~4kom)
T Lo
11 11
©)
13 78.4~98.1Nm
=MERr = A O {8~ 10kem]
21 9
b b 13 N 26 215.7~235.4Nm
A-A {22~24kent  ~ _ (&
§ 9
215.7~2354Nm
{22~24kom)
12
I 0 1 1
28 I ——
ié?l.—mg_“l—\ll—lll-i =
‘_-\v‘-_—d_;-"_ = A==
m 58.8~78Nm
{6~ 8kan) F-F
D-D 9JY00850
1. Main relief valve 10. Safety-suction valve
2. Attachment spool 11. Float selector valve
3.  Bucket spool 12. Safety-suction valve
4. Boom spool 13. Cut-off valve assembly
5. Return spring 14. Unload valve
6. Body 15. Check valve
7. Suction valve 16. Cut-off relief valve
8. Unload valve 17. Screen
9.  Suction valve
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Work equipment control valve

Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit Replace
. Free Installed Installed Free Installed
18 | Spool return spring (Large) length length load length load
112.8N 90.2 N
64.4 63.0 (115 kg} - (9.2 kg}
. 112.8N 90.2N
19 Spool return spring (Small) 18.6 14.9 (115 kg} — (9.2 kg}
) 86.7 N 69.4 N
20 Spool return spring (Large) 82.8 82.0 (8.8 kg} — (7.0 kg}
) 2834 N 226.5N
21 Spool return spring (Large) 85.5 82.0 {28.9 kg} — {231 kg}
. 101N 80.4 N
22 Spool return spring (Large) 83.3 82.0 {10.3 kg} — (8.2 kg}
23 Spool return spring (Small) 42.0 42.0 0 — —
If spring is
24 | Spool return spring (Small) 39.0 39.0 0 — — damaged or
deformed,
_ 314N 255N replace it
25 Spool return spring (Small) 62.6 52.0 (3.2 kg} — (2.6 kg}
) 314N 255N
26 Spool return spring 62.6 52.0 (3.2 kg} — (2.6 kg
. 18.8 N 14.7N
27 Check valve spring 78.2 52.0 {1.92 kg} — {(1.5kg}
. 137.3N 109.8 N
28 Float selector valve spring 53.0 421 {14 kg} — {(11.2 kg}
) 49N 39.2N
29 Unload valve spring 82.7 47.0 (5.0 kg} — (4.0 kg}
) 35N 28.4 N
30 Unload valve spring 37.0 30.0 (3.6 kg} — (2.9 kg}
. 1.3N 1N
31 Check valve spring 33.0 23.0 {0.13 kg} — {0.1 kg}
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Work equipment control valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

3. Relief valve

Main valve
Piston

Piston spring

Poppet

Poppet spring

Plug with valve seat
Sleeve 9JY00851

Adjustment screw
Locknut

© © NGO RAEGN-=

—_

Orifice

Function

» The relief valve is installed to the inlet of the work equipment
valve. When the oil pressure rises above the specified level,
this valve drains the oil into the hydraulic tank to limit the
maximum pressure of the work equipment circuit and pro-
tect the circuit.

Operation

+ Ports A and B are connected to the pump circuit and drain
circuit respectively. The oil pressure in port A is applied
through the hole of piston (3) to port C.

*  When the oil pressure is below the set relief pressure, pop-
pet (4) is in contact with the seat of plug (6) and the oil does
not flow from chamber C into the drain circuit. Accordingly,

A
the oil pressure in port A is equal to that in chamber C.
+ Since d2 < d3, main valve (2) is in contact with the left side.

Y1 r s
AR

The sectional areas are set in the following order:
d5>d4 >d1>d3>d2.

» If the pump pressure is raised by spring (5) to the relief pres-
sure, poppet (4) opens and the oil in chamber C is drained

through chamber D.
9JY00860

» If poppet (4) opens, the oil flows from A through C to D.

+ As the oil flows from A = C [hole through piston (2)], its
pressure lowers. As a result, the pressure in chamber C is
lower than that in port A, thus main valve (1) moves to the
right.

* Then, the oil flows from port A to port B and limits the maxi-
mum pressure to protect the circuit.

9JY00861
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Work equipment control valve

4. Safety-suction valve

1. Suction valve

2. Main valve

3. Main valve spring

4. Pilot piston

5. Suction valve spring

6. Valve body

Function

» The safety-suction valve is in the bucket cylinder circuit in
the work equipment valve. When the work equipment valve
is in neutral, if any impact is applied to the cylinder and ab-
normal pressure is generated, that pressure is released
through this valve to protect the cylinder.

» If negative pressure is generated in the cylinder circuit, this
valve works as a suction valve.

Operation

1.

Operation as safety valve

Ports A and B are connected to the cylinder circuit and drain
circuit respectively.

The oil pressure in port A is applied through the hole of pilot
piston (4) to port D. It is also applied through the orifice con-
sisting of main valve (2) and pilot piston (4) to port C.

Pilot piston (4) is fixed to the safety valve and the diameters
(sectional areas) are set in the following order:
d2 >d1>d3>d4.

When abnormal pressure is generated in port A, suction
valve (1) does not operate since d2 > d1. Main valve (2) re-
ceives the oil pressure corresponding to the area difference
between d3 and d4 of ports A and C, however, since d3 >
d4.

If the oil pressure applied to main valve (2) reaches the set
pressure of main valve spring (3), main valve (2) operates
and the oil flows from port A to port B.

WA470-5H / WA480-5H
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Work equipment control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

2. Operation as suction valve

» If negative pressure is generated in port A, the pressure in
port D becomes negative since those ports are connected to
each other.

* Since the tank pressure of port B is applied to port E, the
safety valve receives oil pressure e corresponding to the ar-
ea difference between d2 and d1.

* Accordingly, oil pressure is applied in the opening direction
of the valve and oil pressure a is applied in the closing direc-
tion of suction valve (1).

» If the pressure in port A lowers to near 0, it is lower than oil
pressure e.

*  When oil pressure e becomes larger than the total of oil
pressure a and the force of valve spring (5), suction valve
(1) opens and the oil flows from port B to port A to prevent
generation of negative pressure in port A.

5. Suction valve

1. Main poppet

2. Sleeve

3. Spring

Function

* The suction valve prevents generation of negative pressure
in the circuit.

Operation

1. Operation as safety valve

» If negative pressure is generated in port A (boom cylinder
head) (If pressure lower than the pressure in tank circuit port
B is generated), main poppet (1) opens because of the area
difference between d1 and d2, then the oil flows from tank
port B to cylinder port A.

10-168
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Work equipment control valve

6. Safety-suction valve

. 7
Suction valve 7
Main valve

—
‘EE

‘ N——en
Q_N
o
N

Piston ,

r—r .llé\”"lll‘ I///é

—'t,ll // A/A

Piston spring

—

Poppet
Poppet spring

\\

1 8 g 10

Suction valve spring 9JY00270

Sleeve
Adjustment screw

© ©x® N ORWN-=

—_

Locknut
Set pressure: 22.5 MPa {230 kg/cm?}

Function

+ If any impact is applied to the cylinder and abnormal pres-
sure is generated, that pressure is released through the
safety valve to protect the cylinder and the other hydraulic
devices.

. If negative pressure is generated in the cylinder circuit, this
valve works as a suction valve.

Operation

1. Operation as safety valve

* Ports A and B are connected to the cylinder circuit and drain
circuit respectively.

NANN NN

// 1

* The oil pressure in port A is applied through the hole of pis-

. . . . : : o =
ton (3) to port C. Z1\ £ g

* Main valve (2) is seated to the left side since d2 < d3. d1d2 43 /<& _—
+ The diameters (sectional areas) are set in the following or- d4 d5
der; d5 > d4 > d1 > d3 > d2. 2 b ¢ D
9JY00271
* While main valve (2) is seated, the pressure in port A is
equal to the pressure in port C.
» If abnormal pressure is generated in port A and it reaches A a

the set pressure of spring (6), poppet (5) opens and the oil in
chamber C is drained through chamber D and periphery a of
suction valve (1).

NNNNNAN

NANNN
-
X

9JY00272
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Work equipment control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

If poppet (5) opens, the oil flows from A through C to D. As
the oil flows from A to C [hole through piston (3)], its pres-
sure lowers.

As a result, the pressure in chamber C is lower than that in
port A, thus piston (3) moves to the right.

Piston (3) is in contact with the tip of poppet (4) and the oil is
drained through throttle b and chamber D.

If oil flows from A to C through only throttle b, its pressure
lowers further since the diameter of throttle b is short.

Since the pressure in chamber C is lower than the pressure
in port A, main valve (2) moves to the right and the oil flows
from port A to port B to prevent generation of abnormal
pressure.

Even if abnormal pressure is generated, suction valve (1)
having a longer diameter does not operate since d1 < d4.

Operation as suction valve

If negative pressure is generated in the cylinder circuit, the
pressures in ports A and C become negative since those
ports are connected to each other.

Since the tank pressure of port B is applied to port E, the
suction valve (1) receives oil pressure higher by the area dif-
ference between d5 and d1.

Then, spring (7) is compressed and suction valve (1) is
moved to the right.

Accordingly, the oil flows from port B to port A to prevent
generation of negative pressure in port A.

10-170
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Work equipment control valve

7. Cut-off valve

Function

* The cut-off valve is installed between the switching pump
and work equipment valve. It sends the oil from the switch-
ing pump to the work equipment valve or drains it to control
the work equipment speed according to the working condi-
tion.

» The cut-off valve is operated with the hydraulic system and
the electronic governor controller.

»  Operating condition of cut-off valve
O = Cuts off (Drains oil)
® = Does not operate (Sends oil to work quipment valve)

Above Below When kick-
Mode 15.7 MPa 15.7 MPa down switch
{160 kg/cm?} | {160 kg/cm?} is "ON"

Hi O [ J [ J
Standard

specification S O o O
vehicle
Lo O O O

Operation

1. When work equipment valve is held

Work
(When solenoid valve of hyper-specification vehicle is Efﬁ:mme“ﬂ“
turned OFF) Atz

Work eauipment pump Solenoid valve"OFF"

* The oil of the switching pump (The oil from the steering @ f—- X’H
valve) pushes up check valve (1) and merges with the oil SPllSA
from the work equipment pump and then flows into the work
equipment valve.

2. When work equipment valve is operated

(When solenoid valve of hyper-specification vehicle is
turned OFF)

a. When work equipment pump pressure is lower than cut-
off pressure

+ Similarly to the state where the work equipment 7

valve is held, the oil of the switching pump (the oil Steerine

from the steering valve) pushes up check valve (1)

and merges with the oil from the work equipment 5';
Steering Switching

pump and then flows into the work equipment valve.
pump pump

SJW05345
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Work equipment control valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

b. When work equipment pump pressure is higher than

cut-off pressure work eauipment
valve
» If the work equipment pump pressure reaches the P2z
cut-off pressure, cut-off valve (2) is opened by the .
oil pressure in chamber a and then the oil in cham- | Work eauipment pump Sotenold Val“’e OFFy
ber b of unload valve (3) is drained through cham- O'w ' A ,« X'*H‘
ber ¢ of cut-off valve (2). SP{[ISA
» Since the oil in chamber d of unload valve (3) flows b
through orifices e and f to chamber b, the oil pres- r

sure in chamber d lowers and unload valve (3)
opens.

NSSSSNNVNNN

* Accordingly, the oil from the switching pump is
drained.

Steering Switch

pump pump
SWWO05587
3. When solenoid valve is turned on
Work e«uivlentw

« Since port SP is connected to the drain circuit, the pilot oil El control valve

flows along the arrows. Z Solenoid valve' ON'
+ Then, differential pressure is generated in unload valve (3) O’” 7 N\

and it opens unload valve (3). Work eauipment sPlfisa

pump

* Accordingly, the oil from switching pump (the oil from the =
steering valve) is always drained, regardless of the level of
the work equipment port pressure.

NANESSSNNNNNN

N
N

3___.—-

Steering Switching
pump pump

SJW05461
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Work equipment control valve

8. Float selector valve and unload valve

Function

« The float selector valve and unload valve are in the work
equipment valve.

*  When the boom lever is set in the float position, the float se-
lector valve senses it and works to operate the unload valve
to set the boom in the float position.

Operation From PPC valve To PPC valve
+ Ifthe boom control lever is pushed further from the lower po- & m_J ﬁ
sition, it is set in the float position and the PPC valve is set in g
the same state with the lower position. The pressure in port 7
. . A B
A rises and that in port B lowers. ‘ (. —
* The oil from the steering valve fills chambers F and E. B
+ If the differential pressure between ports A and B rises 2 1 E( J
above the set level, it moves float selector valve (2) to the 1E Y i Ul
right to open ports C and D. =14 S\ AAL
. . L’ ¢ " ¥
* If port C opens, the oil pressure in chamber E lowers and 1 ) ’
unload valve (4) moves up. As a result, the oil from the 2 L.a g
steering valve flows into the drain circuit and lift cylinder
head. 55555 )
From pump
« The oil in the lift cylinder bottom flows in the drain circuit to $JW05462
set the boom in the float position.
From PPC valve To PPC valve
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ﬁ
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} SN NN
N
O
O
~
(v3]
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] 4 77 A
7

779, #@ér%é 1 ////_j
= £ -
777z ’
i A
From pump
SJW05463
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Work equipment control valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

9. Boom and bucket spool hold position

oLD oLD
LOWER ~ ~RAISE DUMP ILT
FLOAT\ (A (]
1/
Y ; (’
9 %
5 3 1 3 42‘
7 e
0) /| - —
s y L_.F@J
K / dllu' T oo
i h ik
()
7
./
7777 )
7777777/
; /_/
/| 'v
¥ H
7 L 7
l/
Y (777777 ;
7
: 777777 /// Y aaayryyyy ;
7
/|
/|
4
2 /;
2 C YV g VY YYi Z
; 7YV V27277 ,_
/| /|
/| /1
2 d 7/ ; g
4 —
ﬁrﬁ‘ v ’ g B 4
4 / . g > ) U F
| ¥ T 7 77 |
¢ /| L 7/ /7 ¢ ‘)
¢ 4 = 4 /B
/| /| /)
¥ ;442 % Z /Y
11 =2z O = Z7
2‘{75 AT
; E ¢ ; Y
/|
/|
/|
.
S wv = il
7/
‘ 4 o [/
4
4 7777 /7.4,
777 ,[l lﬁl t
Z 7
2 T f ‘
/ .
7ma A I From PPC pump  To hvdraulic
" From oil tank
| cutoff valve Mmswitching _
To hydraulic pump TQIhi’driU“C
i 0i an
oil tank From loader pump
SJW05347
Operation

* The oil flows from the pump to port A and its

around the spool into port C of the drain circuit
maximum pressure is limited by relief valve (11).

and then returns through the filter to the tank.

» The bypass circuit of bucket spool (1) is opened * The oil from the PPC valve flows through check

to hold the boom. As a result, the oil in port A
flows around the spool into port B.

Since boom spool (2) is in neutral, its bypass cir-
cuit is open. Accordingly, the oil in port B flows

10-174

valve (13) into port L of the PPC valve. Since the
boom and bucket control levers are in the hold
position, however, the oil returns through PPC
relief valve (12) to the hydraulic tank.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Work equipment control valve

10. Boom spool RAISE position
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To hydraulic
oil tank

pump
From loader pump

| Cutoff valve |‘-SWi’[ChingTo‘hydraulic

oil tank

SJW05464

Operation

If boom control lever (3) is pulled, the oil flows
from port L of the PPC valve to ports N and S.

The oil in port T flows through port M to the drain
circuit. The oil in port S pushes boom spool (2) to
set it in the RAISE position.

The oil from the pump flows through the bypass
circuit of bucket spool (1) to the bypass circuit of
spool (2).

WA470-5H / WA480-5H

Since the bypass circuit is closed by boom spool
(2), the oil pushes check valve (10) to open.

The oil flows from port H through port I to the cyl-
inder bottom.

The oil in the cylinder head flows through port K

into drain port C and then returns to the tank.
Accordingly, the boom is raised.
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Work equipment control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

11. Boom spool LOWER position
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SJW05465
Operation

» If boom control lever (3) is pushed, the oil flows
from port L of the PPC valve to ports Mand T.

* The oil in port S flows to the drain circuit. The oil
in port T pushes boom spool (2) to set it in the

LOWER position.

» The oil from the pump flows through the bypass
circuit of bucket spool (1) to the bypass circuit of

spool (2).

10-176

Since the bypass circuit is closed by boom spool
(2), the oil pushes check valve (10) to open.

The oil flows from port J through port K to the
cylinder head.

The oil in the cylinder bottom flows through port |

into drain port C and then returns to the tank.
Accordingly, the boom is lowered.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Work equipment control valve

12. Boom spool FLOAT position

HOLD

LOWER ﬁRAISE DUMP TILT
FLOAT Y \ j
7
’ 4
43 = =
/ o)A offTE
RO A ar e e av av v e
7 M N
P 7 7777777/
2 ™ 77 L /0 0777
t = =
{_ —~~—
- j
. —— a-lw ececererezer N7 *
g weer g x ;
¢ 7 /| |
; ; —ti—
| /|
; 2 /| ﬁ “ ;
/) it ed a 7
TN TR RS ¢ BT
4 |/ %A / 4 ¢ f
/| /|
000 1 =3y 10
/] Z /| /|
IRz~ = = j;*
A g %
7
A g 1t
T E 7 From PPC oump
10 7 Z J accumulator
/]
S R iy By I e
* ///; U
Vs s
|4 _j“’
L|
/|
; f
From
$ Cutoff valve |@mswitching 4 )
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From loader pume

SJW05466

Operation

If boom control lever (3) is pushed to the float po-
sition, the boom spool (2) of the PPC valve
moves further to the FLOAT position.

The oil in port L flows to ports M, T, and W. The
oil in port S flows to port N.

The oil in port T pushes boom spool (2) to the
lower position.

If the differential pressure between ports W and
X rises above the set level, valve (7) moves to
the right to open ports C1 and C to connect those

WA470-5H / WA480-5H

ports to the drain circuit.

If port C1 is connected to the drain circuit, unload
valve (8) moves up to let the oil from the pump
flow to the drain circuit.

Accordingly, the oil in the cylinder head flows
through port K and unload valve (8) to the drain
circuit.

The oil in the cylinder bottom flows through ports |

and C to the drain circuit. As a result, the boom is
floated.

10-177



Work equipment control valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

13. Bucket spool DUMP position
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Cutoff valve |€mswitching )
To hydraulic pump To hydraulic
oil tank oil tank
From loader pump
SJW05467
Operation

If bucket control lever (4) is pushed, the oil in port
L of the PPC valve flows through port Q to port V.

The oil in port R flows to the drain circuit. The oil
in port V pushes bucket spool (1) to set it in the
DUMP position.

Since the bypass circuit is closed by spool (1),
the oil from port A pushes check valve (9) open.

10-178

The oil from check valve (9) flows through ports
F and G to the cylinder head.

The oil in the cylinder bottom flows through port

D into drain port C and then returns to the tank.
Accordingly, the bucket is dumped.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Work equipment control valve

14. Bucket spool TILT position
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Operation
» If bucket control lever (4) is pulled, the oil in port * The oil from check valve (9) flows through ports
L of the PPC valve flows through port P to port R. D and E to the cylinder bottom.
* The oil in port V flows to the drain circuit. The oil * The oil in the cylinder head flows through port G
in port R pushes bucket spool (1) to set it in the into drain port C and then returns to the tank.
TILT position. Accordingly, the bucket is tilted.

+ Since the bypass circuit is closed by spool (1),
the oil from port A pushes check valve (10) to
open.

WA470-5H / WA480-5H 10-179



PPC valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

PPC valve

A B
1©]
Zmp
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D D / \
P4 P3
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=
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z 9JY00883

P. From HST charging pump

T.  To hydraulic tank

P1. To bucket TILT valve

P2. To bucket DUMP valve

P3. To boom RAISE valve

P4. To boom LOWER (FLOAT) valve
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD PPC valve
Bucket Boom
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1. Spool 9. Ring
2. Metering spring 10. Plate
3. Centering spring 11. Retainer
4. Spring 12. Piston
5. Retainer 13. Body
6. Solenoid 14. Ball
7. Rod 15. Detent spring
8. Lever 16. Retainer

WA470-5H / WA480-5H
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PPC valve STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Operation
1. When in NEUTRAL

a. PPC valve for bucket

+ Ports PA and PB of the bucket control valve and
ports P1 and P2 of the PPC valve are connected
through fine control hole f of spool (1) to the drain
chamber D. B

L
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b. PPC valve for boom

*+ Ports PA and PB of the boom control valve and
ports P3 and P4 of the PPC valve are connected
through fine control hole f of spool (1) to the drain
chamber D.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

PPC valve

2. When in fine control mode
(NEUTRAL =>» Fine control mode)

If rod (7) and piston (12) are pushed by lever (8), retain-
er (11) is pushed and spool (1) is also pushed down
through metering spring (2).

Accordingly, fine control hole f is disconnected from
drain chamber D and connected to pump pressure
chamber PP almost simultaneously, and then the pilot
oil of the main pump flows from port P1 to port PB.

If the pressure in port P1 rises, spool (1) is pushed back
and fine control hole f is disconnected from pump pres-
sure chamber PP and connected to drain chamber D al-
most simultaneously to release the pressure in port P1.

As a result, spool (1) moves up and down to balance the
force of metering spring (2) with the pressure in port P1.
The positional relationship between spool (1) and body
(13) (where fine control hole f is between drain chamber
D and pump pressure chamber PP) does not change
until retainer (11) comes in contact with spool (1).

Since metering spring (2) is compressed in proportion to
the stroke of the control lever, the pressure in port P1
rises in proportion to the stroke of the control lever.

Accordingly, the control valve spool moves to a position
at which the pressure in the chamber PB (equal to the
pressure in port P1) is balanced with the force of the
control valve spool return spring.

WA470-5H / WA480-5H
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PPC valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

3. When in fine control mode
(When control lever is returned)

If lever (8) begins to return, the force of centering spring
(3) and the pressure in port P1 push up spool (1).

As a result, fine control hole f is connected to drain
chamber D and the oil in port P1 is released.

If the pressure in port P1 lowers too much, spool (1) is
pushed down by metering spring (2) and fine control
hole f is disconnected from drain chamber D and con-
nected to pump pressure chamber PP almost simulta-
neously. Then, the pump pressure is applied until the
pressure in port P1 is restored to the level correspond-
ing to the position of the lever.

When the control valve spool returns, the oil in drain
chamber D flows in through fine control hole f of the
valve which is not in operation and then flows through
port P2 into chamber PA.

4. When lever is operated to stroke end

10-184

If lever (8) and rod (7) push down piston (12) and retain-
er (11) pushes down spool (1), fine control hole f is dis-
connected from drain chamber D and connected to
pump pressure chamber PP.

Accordingly, the pilot oil from the main pump flows
through fine control hole f and port P1 into chamber PB
and pushes the control valve spool.

The oil returning from chamber PA flows through port P2
and fine control f' into drain chamber D.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

PPC valve

5. When boom is "floated"

If rod (7) and piston (12) on the "Lower" side of port P3
are pushed down by lever (8), ball (14) touches projec-
tion a of rod (7) in the middle of the stroke (The detent
starts to operate).

If rod (7) is pushed in further, ball (14) pushes up retain-
er (16) supported on detent spring (15) and escapes out
to go over projection a of the piston.

At this time, rod (7) on the opposite side is pushed up by
spring (4) through retainer (11).

If rod (7') is pushed up and the current is flowing in sole-
noid (6), retainer (5) is attracted by solenoid (6).

Accordingly, rod (7') is kept pushed up and the "float"
state is kept even if the lever is released.

At the same time, the control valve is also moved to the
"float" position and kept at that position.

6. When "float" state of boom is reset

Lever (8) is returned from the "float" position by pushing
it down with a force larger than the attractive force of so-
lenoid (6) and retainer (5).

The "float" state also can be reset and the lever can be
returned to the neutral position by turning off the current
in solenoid (6) (demagnetizing the solenoid).

The boom raise and bucket tilt operations are carried
out similarly to the above.

WA470-5H / WA480-5H O]
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Work equipment control EPC valve (op)

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Work equipment control EPC valve (op)

B—==
5.88 ~ 11.7Nm P
{0.6 ~1.2 kgm}
O ﬂ
I\/\_/-WJ
B-B c-¢C
22.5~34.3Nm
{2.3 ~3.5 kgm} _

c4

9.8 ~12.7Nm
4 {1~1.3 kgm}

9JY00901

P.  From control pump
T. Totank
C1. Bucket TILT

Bucket TILT EPC
Bucket DUMP EPC
Boom RAISE EPC
Boom LOWER EPC
Block

Body

AU

10-186

C2.
Cs.
C4.

10.

11.

12.

Bucket DUMP
Boom RAISE
Boom LOWER

Spool
Spring
Push pin
Coall
Plunger
Connector
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Work equipment control EPC valve (op)

Function

+ The EPC valve consists of the proportional solenoid section
and the hydraulic valve section.

»  On the receiving signal current from the pump controller, the
EPC valve generates an EPC output pressure in proportion
to the signal current and applies it to the control valve.

Operation

1.  When the signal current is 0 (Coil is demagnetized)

While the signal current from the controller is not flowing
in coil (10), coil (10) is demagnetized.

Accordingly, spool (7) is pressed by spring (8) to the
right.

Port P is closed and the hydraulic oil from the control
pump does not flow in the control valve.

Output pressure P
Current i

Control Valve

WA470-5H / WA480-5H
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Work equipment control EPC valve (op)

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

2. When signal current is small
(Coil is magnetized in fine control mode)

If a small signal current flows in coil (10), coil (10) is
magnetized and a thrust to the left is generated in plung-
er (11).

Push pin (9) pushes spool (7) to the left and the hydrau-
lic oil from port P flows in port C.

The pressure in port C rises. If the total of the force ap-
plied to face a of spool (7) and the load of spring (8) ex-
ceeds the thrust of plunger (11), spool (7) is pushed to
the right.

Ports P and C are disconnected from each other and
port C and port T are connected to each other simulta-
neously.

As a result, spool (7) moves to the right or left until the
thrust of plunger (11) is balanced with the total of the
pressure in port ¢ and the load of spring (8).

Accordingly, the pressure in the circuit between the EPC
valve and control valve is controlled in proportion to the
signal current.

Control valve

3. When signal current is maximum (Coil is magnetized in full
operation.

10-188

If the signal current flows in coil (10), coil (10) is magne-
tized.

Since the signal current is at maximum, the thrust in
plunger (11) becomes maximum.

Accordingly, push pin (9) presses spool (7) to the left.

As a result, the maximum hydraulic oil flows from port P
to port C and the pressure in the circuit between the
EPC valve and control valve becomes highest.

At this time, port T is closed and the oil doe s not flow in
the tank.
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Shut off valve (op)

Shut off valve (op)

U

6.86~7.85Nm
{0.7~0.8kem]

47.1~53.9Nm
{4.8~5.5kem)

/A .

SJW05735

A. To EPC valve

P.  From pilot circuit pump (Pump from EPC)
T.  To hydraulic tank

Function

» If the signal from the controller is turned on, the shut-off
valve is turned on to connect the oil path from the pilot circuit
pump to the EPC valve.

WA470-5H / WA480-5H ) 10-189



Cooling fan motor

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Cooling fan motor

Model: LMF28

11.8~14.7Nm
{1.2~1.5kem)

P
98~ 123Nm 9.8~12.74Nm
{10~ 12.5ksm} {1.0~1.3kem)
27~34Nm
{2.8~3.5kem}

27~34Nm
(2.8~ 3.5kem)

9JY00895

P.  From fan pump
T.  From cooler to tank
TC. To tank

Specifications

Model

Capacity

Rated speed

Rated flow

Cracking pressure of check valve

10-190

LMF28

28.0 cclrev

1,400 rpm

40 I/min

0.044 MPa {0.45 kg/cm?}
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Cooling fan motor

44.1~63.7Nm
{4.5~6.5kem)

j
\
B-B
9JY00896
1. Output shaft 6. Cylinder block 11. Check valve
2. Case 7. Valve plate 12. Pilot valve
3. Thrust plate 8. End cover 13. Changeover spool
4. Shoe 9. Center spring 14. Changeover spool spring
5. Piston 10. Check valve spring
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
Free length Installed Installed Free Installed If spring is
10 Spool return sprin ) length load length load damaged or
P pring Outside diameter 9 9 deformed,
13065 70 343N B 255N replace i
: : : {0.35 kg} {0.26 kg}

WA470-5H / WA480-5H 10-191



Cooling fan motor STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

1. Hydraulic motor

Function

» This hydraulic motor is a swash plate-type axial piston mo-
tor, which converts the pressure of the hydraulic oil sent
from the hydraulic pump into revolution.

Principle of operation

» The oil sent from the hydraulic port flows through valve plate
(7) into cylinder block (5). This oil can flow on only one side
of the Y-Y line connecting the top dead center and bottom
dead center of the stroke of piston (4).

* The oil sent to one side of cylinder block (5) presses pistons
(4) (2 or 3 pieces) and generates force F1
(F1 kg = P kg/lcm? x /4 D2 cm?).

Supply side

» This force is applied to thrust plate (2). Since thrust plate (2)
is fixed to the angle of Eo degrees to the output shaft (1), the ‘
force is divided into components F2 and F3. Drain side y SIW05349

» The radial component F3 generates torque against the Y-Y
line connecting the top dead center and bottom dead center Y
(T =F3xri).

» The resultant of this torque [T = Z (F3 x ri)] rotates the cylin-
der block (5) through the piston.

» Since the cylinder block (5) is coupled with the output shaft
by means of spline, the output shaft revolves to transmit the
torque.

SWz02984

b swz02985
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Cooling fan motor

2. Suction valve

Function

» If the fan pump stops, the hydraulic oil does not flow into the
motor. Since the motor continues revolution because of the
force of inertia, however, the pressure on the outlet side of
the motor rises.

*  When the oil stops flowing in from inlet port P, the suction
valve sucks in the oil on the outlet side and supplies it to the
port MA where there is not sufficient oil to prevent cavitation.

Operation
1. When pump is started

» If the hydraulic oil from the pump is supplied to port P
and the pressure on the MA side rises and starting
torque is generated in the motor, the motor starts revolu-
tion. The oil on the outlet MB side of the motor returns
through port T to the tank.

2. When pump is stopped

+ If the engine is stopped and the input revolution of the fan
pump lowers to 0 rpm, the hydraulic oil from the pump is not
supplied to port P any more. As the hydraulic oil is not sup-
plied to the MA side of the motor, the motor speed lowers
gradually to stop.

» If the motor shaft is revolved by the force of inertia while the
oil flow in the port P is reducing, the oil in port T on the outlet
side is sent by the suction valve to the MA side to prevent
cavitation.

WA470-5H / WA480-5H
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Cooling fan motor

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

3. Operation of revolution direction changeover valve

1. When ON-OFF solenoid for changeover valve is turned OFF

If ON-OFF solenoid (1) for changeover valve is turned
"OFF", the hydraulic oil from the pump is blocked by
ON-OFF changeover valve (2) and port C is connected
to the tank circuit.

Accordingly, changeover spool (3) is pushed by
changeover spool spring (4) to the right to open motor
port MA and then the hydraulic oil flows in to revolve the
motor forward (clockwise).

2. When ON-OFF solenoid for changeover valve is turned ON

10-194

If ON-OFF solenoid (1) for changeover valve is turned
"ON", ON-OFF changeover valve (2) changes to let the
hydraulic oil from the pump flow through port C into
spool chamber D.

The hydraulic oil in chamber D pushes changeover
spool (3) against changeover spool spring (4). As a re-
sult, motor port MB opens and the hydraulic oil flows in
to revolve the motor in reverse (counterclockwise).

Fan pump
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Cooling fan motor

Blank for technical reason

WA470-5H / WA480-5H 10-195



Cooling fan motor drive pump

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Cooling fan motor drive pump

Model: LPV30

7.8~9.8Nm
{0.8~1.0kom)

.
AT

11.8~14.7Nm
{1.2~1.5kem)

53~T74Nm
{6~7.5kem]

9.8~12.7Nm
{1~1.3kem)

=

PHO

107.8~142.2Nm
{11~ 14.5kem)

0

|

68.6~83.3Nm
{7.0~8.5kem)
|- C
27.4~34.3Nm {98~123Nm
{2.8~3.5kem) {10~12.5kem)

593~74Nm
{6~7.5kem)

9JY00905

P. EPC valve main pressure
PS. Suction port of pump

10-196

TO. Drain
PHO. Discharge port of pump

1. Bleeder

WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Cooling fan motor drive pump

34.3~44.1Nm
{3.5~4.5kem}

19.6~24.5Nm
{2.0~2.5kem}

000
0000

]
|
c-¢C
A-A
I 2 3 4 b 1
| —— 8
I
- |
DO
— N [ O
p
10 g
B-B
9JY00906

1. Shaft 6. Piston
2. Qil seal 7. Cylinder block
3. Case 8. Valve plate
4. Rocker cam 9. Spring
5. Shoe 10. Servo piston
WA470-5H / WA480-5H 10-197



Cooling fan motor drive pump

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

j=)

9JY00907

Function

This pump converts the revolution and torque of the engine
transmitted from its shaft into hydraulic energy and dis-
charges hydraulic oil according to the load.

The discharge amount can be changed by changing the
swash plate angle.

Structure

Cylinder block (7) is supported on shaft (1) through spline a.
Shaft (1) is supported on the front and rear bearings.

The end of piston (6) has a concave sphere, which holds
shoe (5) as a spherical bearing.

Rocker cam (4) has plane A. Shoe (5) is kept pressed
against plane A and slide circularly. Rocker cam (4) slides
around ball (11).

Piston (6) moves axially and relatively in each cylinder of
cylinder block (7).

Cylinder block (7) revolves relatively against valve plate (8),
sealing the hydraulic oil. The hydraulic pressure on the re-
volving surface of the cylinder block is balanced properly.

The oil in each cylinder of cylinder block (7) can be drawn
and discharged through valve plate (8).

10-198
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Cooling fan motor drive pump

Operation

1. Operation of pump

Shaft (1) and cylinder block (7) revolve together and
shoe (5) slides on plane A. As rocker cam (4) slants
around ball (11) at this time, angle o between the center
line X of rocker cam (4) and axis of cylinder block (7)
changes. Angle a is called the swash plate angle.

If the angle between the center line X of rocker cam (4)
and the axis of cylinder block (7) is a, plane A works as
a cam for shoe (5).

Accordingly, each piston (6) slides inside cylinder block
(7) and makes difference between volumes E and F in
cylinder block (7) and the oil is drawn and discharged by
the difference.

In short, if cylinder block (7) revolves and volume of
chamber E is reduced, the oil is discharged. On the oth-
er hand, the volume of chamber F is increased and the
oil is sucked.

(The figure shows the end of suction process of cham-
ber F and the end of discharge process of chamber E.)

If center line X of rocker cam (4) is in the direction of the
axis of cylinder block (7) (Swash plate angle = 0), the
difference between volumes E and F in cylinder block
(7) is 0 and oil is not sucked or discharged

(The swash plate angle is not reduced to 0 actually,
however).

In short, swash plate angle a is in proportion to the dis-
charge of the pump.
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Cooling fan motor drive pump STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

2. Control of discharge

» If swash plate angle a is increased, the difference between
volumes E and F, or discharge Q, is increased. Swash plate
angle a is changed with servo piston (10).

» Servo piston (10) is reciprocated linearly by the signal pres-
sure of the servo valve. This linear motion is transmitted to X >
rocker cam (4). Rocker cam (4) supported on ball (11) rocks
around ball (11).

,

L

9JY00910
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Servo valve
Servo valve
1
Hele ) H
7\ At L : yg:ﬂi,.,—
A—{ ‘@V 1 \c--) \ 1{:} —f ‘ q;figéigﬁgai:i;:gil:;i:l"
1
B { J—u::fJ:j T
B
274~343Nm P 274~ 343Nm
{2.8~3.5kom] {2.8~3.5kon)
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Plug
Lever
Retainer
Seat
Spool
Piston
Sleeve

WA470-5H / WA480-5H
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EPC valve main pressure
Drain

Control piston pressure
Pump discharge pressure
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Servo valve

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

DR

0N

ONONANERN
o

DLV, LTI, DDA,

EPC output pressure

SJW05351

Function

The servo valve controls the relationship between the cur-
rent input to the EPC valve and the swash plate angle as
shown below.

The output oil of the EPC valve flows in the piston chamber
to push piston (6). Piston (6) pushes spool (5) until it is bal-
anced with the spring.

Then, the cut of spool (5) connects the land of the piston
pressure path to the pump discharge pressure path and
then the discharge oil is sent to the servo piston.

The servo piston is pushed up by the rocker cam. Then, po-
sition feedback is applied and the lever moves in the direc-
tion to compress the spring.

If spool (5) is pushed back, the pump discharge circuit is dis-
connected from the servo piston circuit and the pressure in
the servo piston chamber lowers and then the rocker cam
returns toward the maximum swash plate angle.

These processes are repeated to fix the swash plate to the
position at which the EPC output pressure is balanced with
the spring force.

Accordingly, as the EPC output pressure is increased or de-
creased, the swash plate angle is narrowed or widened.

10-202

Pump discharge amount Q

EPC current |
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Safety valve

Safety valve

Function

* The discharge pressure of the fan pump rises when the en-
gine is started and when the fan is reversed to stop. Safety valve
Discharge port

* The safety valve is installed to protect the fan system circuit

at these times. o
Draining

channel

» If the discharge pressure rises above the cracking pressure
of the safety valve, the seat of the safety valve opens to re-
lease the oil into the drain path to prevent generation of ab-
normally high pressure in the discharge port.

[ Seat

720 e
éz;;g%%.idﬁ;

Suction
port

SJW05353
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Work equipment linkage STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Work equipment linkage

9JB00626
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Work equipment linkage

1.  Bucket Boom cylinder
2. Bell crank 5. Boom
3. Bucket cylinder 6. Bucket link
Unit: mm
No. Check item Criteria Remedy
Tolerance
Standard Standard Clearance
; size clearance limit
7 Qlearance between bushln_g and Shaft Hole
pin at each end of bucket link
-0.036 +0.207
95 -0.090 +0.120 0.156 ~ 0.297 1.0
Clearance between bushing and -0.036 +0.207 -
8 pin of joint of boom and bucket 9 -0.090 +0.120 0.156 ~0.297 10
Clearance between bushing and -0.036 +0.207
9 pin of joint of boom and frame 110 -0.090 +0.120 0.156 ~0.297 10
Clearance between bushing and .0.036 +0.207 Replace
10 pin of joint of bucket cylinder bot- 120 _0'090 +0'120 0.156 ~ 0.297 1.0 (Replace if
tom and frame ’ ’ pin has scuff
k
Clearance between bushing and 0.036 +0.207 mark)
11 pin of joint of bucket cylinder rod 120 _0'090 +0'120 0.156 ~ 0.297 1.0
and lever ' ’
Clearance between bushing and -0.043 +0.245
12 pin of joint of bell crank and lift arm 125 -0.106 +0.145 0.188 ~0.351 10
Clearance between bushing and
: L : -0.036 +0.207
13 pin of joint of boom cylinder rod 110 0.156 ~ 0.297 1.0
and frame -0.090 +0.120
Clearance between bushing and
; L ; -0.036 +0.207
14 pin of joint of boom cylinder bottom 110 0.156 ~ 0.297 1.0
and boom -0.090 +0.120
Width of boss Width of hinge Standard clearance
) ) Clearance of (a + b)
15 Joint of bucket cylinder and frame
125 (0/-0.5) 128 +0.8 22~43 Replace
(Insert shims
16 | Joint of boom and frame 127 +2.3 130 (+2.5/0) 07~78 ‘S’g ?r?:t] CSI'::FS_
ance will be
17 Joint of boom and bucket 119 £2.3 122 (+1.5/0) 0.7~6.8 1.5 mm or
less on each
18 Joint of bucket link and bucket 138 (+3/-0.5) 143 (+1.5/0) 2~7 side)
19 Joint of boom cylinder and frame 110 (0/-0.5) 115 (+2.5/0) 5~8
20 Joint of bell crank and bucket link 138 (+3/-0.5) 143 £1.5 05~7
21 Joint of bell crank and boom 220 +0.5 223 +0.5 2~4 Replace
22 Joint of bucket cylinder and bell 115 (0/-0.5) 118 +15 15~5.0
crank
Adjust clear-
23 | Joint of boom and boom cylinder 111 £2.3 114 415 0~68 a';‘i’jeotr;iagh
mm or less
WA470-5H / WA480-5H 10-205



Bucket

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Bucket

745+ 107Nm
6\ {764 1 1kon)
=N O
A-A 902+ 39Nm
{92 +4kem}
b
c-¢C / D-D
902+ 39Nm 618+29Nm
3 {92+ 4kem) {63+ 3kem} 9JB00628
1. Bucket
2. Bolt-on cutting edge
3. Bucket tooth
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
4 Wear of bucket tooth Replace
50 18.5
5 Clearance of fitting part of bucket Max. 0.5 . Adjust or
tooth replace
6 Wear or cutting edge 93 — Turn over or
replace

10-206
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Bucket positioner, lift arm kick-out

Bucket positioner, lift arm kick-out

14.7~19.6Nm
A—-A {1.5~2.0kem)
147~ 19.6Nm
b {1.5~2.0ksn}
B-B

9JB00629
1. Proximity switch 3. Lever
2. Bucket cylinder rod 4. Plate
Unit: mm
No. Check item Criteria Remedy
5 Clgarance of bucket positioner 3~5
switch
- - Adjust
6 Clgarance of lift arm kick-out 3~5
switch
WA470-5H / WA480-5H 10-207




Bucket positioner, lift arm kick-out STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Bucket positioner

» The bucket positioner is operated electrically and used to re-
turn the bucket control lever from the TILT position to the
HOLD position to obtain proper digging angle automatically
when the bucket is moved from the DUMP position to any
bucket angle before the TILT position.

* Lever (3) is bolted to bucket cylinder rod (2) and proximity
switch (1) is bolted to the cylinder.

» If the bucket control lever is moved from the DUMP position
toward the TILT position, the bucket cylinder rod moves to
the front side of the vehicle body and lever (3) moves for-
ward, too. When proximity switch (1) leaves lever (3) at any
point, the switch operates to return the bucket control lever
to the neutral position.

9JB00630

10-208 WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Bucket positioner, lift arm kick-out

Lift arm kick-out

» The boom kick-out is operated electrically and used to return
the boom control lever to the hold position to stop the boom
when the boom moves to any position before the maximum
position.

+ Plate (4) is fixed to the boom and proximity switch (1) is
fixed to the frame.

» If the boom control lever is moved from the lower position to
the raise position, the boom is raised. When the proximity
switch and plate come near each other at any point, the
switch operates to return the boom control lever to the hold
position.

9JB00631
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Bucket positioner, lift arm kick-out STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Operation of proximity switch

When lift arm is raised

*  When lift arm (3) is lower than the set position of the lift arm

kick-out, plate (2) is not on the detection plane of proximity AN :\»—@l
switch (1). Lift arm kick-out relay (4) is turned off and the 3/ 30
current flows in detent solenoid (6) of PPC valve (5) and the :L

coil is turned on. |

L[V

o5 || so—~2—= Yy i
o4 || 40

Eé«éimjﬁ\ﬁ |

9JB00632

9JB00633

» If lift arm control lever (7) is moved to the raise position, lift
arm spool (8) is moved to the position of the arrow and held
at that position by the coil turned on by detent solenoid (6).
As a result, lift arm control lever (7) is held at the RAISE po-
sition and lift arm (3) is raised.

\ 9JB00634

9JB00635
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Bucket positioner, lift arm kick-out

« Iflift arm (3) is raised to the set position of the kick-out, or if
plate (2) reaches the detection plane of proximity switch (1),
proximity switch (1) lights up and lift arm kick-out relay (4) is
turned on. As a result, the circuit of detent solenoid (6) of
PPC valve (5) is turned off and the coil is turned off. Accord-
ingly, held lift arm spool (8) receives the reaction force of
spring (9) and returns lift arm control lever (7) to the neutral
position.

9JB0636

Operation of proximity switch

N
\;:

When part to be detected is apart from detection plane of prox-
imity switch

Pilot lamp of proximity switch OFF
Lift arm kick-out relay switch circuit OFF
PPC valve detent solenoid circuit ON
PPC valve detent solenoid ON

When part to be detected is on detection plane of proximity
switch

Pilot lamp of proximity switch ON
Lift arm kick-out relay switch circuit ON
PPC valve detent solenoid circuit OFF
PPC valve detent solenoid OFF

9JB00637
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Bucket positioner, lift arm kick-out STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

When bucket is tilted

*  When the bucket is tilted more than the set position of the
bucket leveler, lever (2) is on the detection plane of proximi- N =
ty switch (1) and proximity switch (1) lights up. At this time, :/@I Eg;
bucket positioner relay (4) is turned on and the current flows
in detent solenoid (6) of PPC valve (5) and the coil is turned
on.

> b
05 || §opr——— ]’4 I
o4 )\ 40f I

) E———

L

[e3
= = T
~. Ky o

N

A

9JB00638

9JB00639

» If bucket control lever (7) is moved to the TILT position,
DUMP spool (8) is moved to the position of the arrow and
held at that position by the coil turned on by detent solenoid
(6). As a result, bucket control lever (7) is held at the TILT
position and the bucket is tilted.

05 50#5 ]’4\
o4 |\ 4of—— —
1
4
== - o \OH
PR ) L]
NN i ;n ~—
T - LT 5
1
9JB00640
b
9JB00641
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Bucket positioner, lift arm kick-out

» If the bucket is tilted to the set position of the bucket leveler,
or if lever (2) leaves the detection plane of proximity switch -
(1), the lamp of proximity switch (1) goes off and boom kick-
out relay (4) is turned off. As a result, the circuit of detent so-
lenoid (6) of PPC valve (5) is turned off and the coil is turned
off.

Held dump spool (8) receives the reaction force of spring (9)
and returns bucket control lever (7) to the NEUTRAL posi-
tion.

9JB00642

Operation of proximity switch

o1 \| 1]

When part to be detected is apart from detection plane of prox- Q 29 M *
imity switch = |

Pilot lamp of proximity switch ON e

Lift arm kick-out relay switch circuit ON =01 |10 f ‘E \: ‘

o o 09 [ 201
PPC valve detent solenoid circuit ON IEEI s <<2§ 1_#['; i ‘
PPC valve detent solenoid ON S

When part to be detected is on detection plane of proximity
switch

Pilot lamp of proximity switch OFF
Lift arm kick-out relay switch circuit OFF
PPC valve detent solenoid circuit OFF
PPC valve detent solenoid OFF

9JB00643
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Work equipment cylinder

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Work equipment cylinder

Lift arm cylinder

\

o\

| h 3
) [ =
\
) Call/
9JB00644

Bucket cylinder

9JB00645

10-214
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Work equipment cylinder

WA470-5 (Unit: mm)

No. Check item Criteria Remedy
Name of Standard Tolerance Standard Clearance
cylinder size Shaft Hole clearance limit
Clearance between Replace
1 piston rod and bush- -0.036 +0.222 - .
ing Boom 2 95 -0.090 +0.047 0.083 ~0.312 0.612 bushing
-0.036 +0.257
Bucket 2 100 -0.090 +0.047 0.083 ~ 0.347 0.647
-0.036 +0.35
Clearance between Boom 2 110 0.090 +0.20 0.236 ~ 0.440 1.0
2 piston rod support
shaft and bushing Bucket 5120 oe 020 | 0156~ 0297 1.0
- : Replace pin
N and bushing
Clearance between Boom 2 110 0.036 +0.207 0.156 ~ 0.297 1.0
5 | cvlinder bottom sup- -0.090 +0.120
port shaft and bush- -0.036 +0.207
ing Bucket 2120 -0.090 +0.120 0.156 ~ 0.297 1.0
. Tightening torque of Boom 343 +34 Nm {35 +3.5 kgm}
cylinder head Bucket 490 49 Nm {50 +5.0 kgm}
5 Tightening torque of Boom 294 +29.4 Nm {30 £3.0 kgm} Retighten
cylinder piston Bucket 294 +29.4 Nm {30 3.0 kgm}
s | Tightening torque of Boom 66.25 £7.35 Nm {6.75 £0.75 kgm}
cylinder piston Bucket 66.25 +7.35 Nm {6.75 +0.75 kgm}
WAA480-5 (Unit: mm)
No. Check item Criteria Remedy
Tolerance
Name of Standard Standard Clearance
cylinder size clearance limit
Shaft Hole
Clearance between
1 piston rod and bush- Replace
: -0.036 +0.222 - bushing
ing Boom 2 95 -0.090 +0.047 0.083 ~0.312 0.612
-0.036 +0.263
Bucket 2 120 -0.090 +0.048 0.084 ~ 0.353 0.653
-0.036 +0.35
Clearance between Boom 2 110 0.090 +0.20 0.236 ~ 0.440 1.0
2 piston rod support
shaft and bushing Bucket 120 '8'838 +8'2% 0.256 ~ 0.397 1.0
0. +0. Replace pin
_ and bushing
Clearance between Boom 2110 0.036 +0.207 0.156 ~ 0.297 1.0
4 | cvlinder bottom sup- -0.090 +0.120
port shaft and bush- -0.036 +0.307
ing Bucket 2120 -0.090 +0.220 0.256 ~ 0.397 1.0
A Tightening torque of Boom 343 £34 Nm {35 +3.5 kgm}
cylinder head Bucket 662 +73.5 Nm {67.5 +7.5 kgm}
Tightening torque of Boom 294 +29.4 Nm {30 £3.0 kgm} .
5 linder pist Retighten
cylinder piston Bucket 294 +29.4 Nm {30 +3.0 kgm}
s | Tigntening torque of Boom 66.25 +7.35 Nm {6.75 +0.75 kgm}
cylinder piston Bucket 66.25 £7.35 Nm {6.75 £0.75 kgm}
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Cab (op) STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Cab (op)
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Front glass

Front windshield wiper
Rear windshield wiper
Door

Air conditioner filter

A R

10-216 WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Air conditioner (op)

Air conditioner (op)

Air conditioner piping

WA470-5H / WA480-5H
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2 9JB00648
1. Air outlet duct 7. Compressor
2.  Fresh air suction duct 8. Hot water take-out piping
3. Inside air suction filter 9. Hot water return piping
4. Inside-Fresh air changeover damper 10. Refrigerant piping
5. Receiver tank 11.  Air conditioner unit
6. Air conditioner condenser 12. Floor duct
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Machine monitoring system

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Machine monitoring system

Outline

+ The machine monitor system uses the sensors
and other devices installed to various parts of the
machine to observe the condition of the machine.
It processes this information swiftly and displays
it on the monitor panel to inform the operator of
the condition of the machine.

* The machine monitor is available in two different
specifications, the standard specification and the
load meter specification. As to the load meter
specification, machine monitor functions are be-
ing supplemented to carry out the necessary
load meter calculations and relevant indications,
with an optional printer for printing out of the cal-
culated data of the load meter.

* The indications of the machine monitor will be
made under the normal mode and under the ser-
vice mode.

* Normal mode indications are those which are
usually being made for ordinary use by the ma-
chine operators. The description below applies to
the contents of the main indications.

1. Items which are always indicated

* Meters
(Travel speedometer or engine tachometer)

* Gauges (Engine cooling water temperature
gauge, torque converter oil temperature
gauge, hydraulic oil temperature gauge and
fuel level gauge)

* Pilot indications
» Service meter

a. Load meter specification items which are al-
ways indicated (Items which are indicated in
addition to the standard spec. indications)

»  Weight calculated by the load meter

« Time

10-218

ltems which will be indicated only when some
abnormality occurs

« Cautions

* Action code indications (When the machine
monitor mode changeover switch (>) is de-
pressed and released while the action code
is being indicated, the failure code (6 digits)
will be indicated.)

When the time comes to change the filter or oil,
necessary items for the filter change or olil
change will be indicated on the character display.
(Maintenance monitoring functions)

In addition to the above, this system is equipped
with the functions to indicate the travel distance
integrating meter (odometer), to reset the filter
and oil changing time, to select the telephone
number inputting language and to adjust the illu-
minance of the night time illumination for the ma-
chine monitor, by use of the character display
and its operation switch, the machine monitor
mode changeover switch.

a. Other functions under the load meter specifi-
cations
With the load meter specification system,
functions necessary to make changeovers of
the load meter indication mode, to make
changeovers of the printer output mode, to
execute calibration of the load meter, and to
adjust the clock time are being supplement-
ed in addition to the standard specification
functions.

* This machine monitoring system is
equipped with the service mode function
to facilitate the troubleshooting work for
respective controllers (including the ma-
chine monitor itself) on the network. The
description below applies to the contents
of the main functions.

5. Electric fault history

This function will indicate the electric fault history
data of respective controllers being memorized
by the machine monitor. Also, it can be used to
delete the aforementioned data.

WAA470-5H / WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Machine monitoring system

10.

1.

Machine fault history and machine fault history
This function will indicate the machine fault histo-
ry and machine fault history data of respective
controllers being memorized by the machine
monitor.

Real time monitor

This function will make real time indications of
the inputting data and outputting data being rec-
ognized by respective controllers on the network.

Cylinder interruption mode

This function will be effective to use for purposes
such as specifying the particular cylinder which is
causing malfunction by interrupting the fuel injec-
tion to each cylinder or by cutting off the fuel be-
ing injected from the fuel injector.

Tuning
This function is to be used for compensation and
adjustment of the installation errors and disper-
sions in the manufacturing processes of individu-
al parts of sensors, proportional electromagnetic
valves.

Revising the filter and oil changing time

This function is to be used for revisions of the
preset filter and oil changing time. (Revision of
the time for the maintenance monitor operation)

Controller initializing function

This function is being used to effect the settings
of this machine monitor before shipment from our
factory.

* Also, the service mode is equipped with the
following functions necessary when replac-
ing the machine monitor.

WA470-5H / WA480-5H

12.

13.

Service meter setting

This function is to be used to make setting of the
service meter value being memorized by the ma-
chine monitor. However, this setting is valid only
toward the direction to increase the current
value.

Travel distance integrating meter value setting
This function is to be used to set the travel dis-
tance integrating meter value being memorized
by the machine monitor. However, this setting is
valid only toward the direction to increase the
current value.

* The machine monitoring system consists of
the machine monitor proper, buzzer, and
switches that are used for inputting data to
the machine monitor proper, sensors, re-
spective controller on the network, and rele-
vant switches and sensors.
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Machine monitoring system STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Individual circuit diagrams of the machine
monitor

Starting and lighting functions

Starting switch
I_ BIBR[R.[R | CJACC L. H. Turn signal and hazard switch
I Lo o 4[8];” VAR
el = AOICHOHOTOEO!  [Fyaner
START | OO O+0+0 R K HENAL N o) unit
L {enisa-2 0-1n_2) / R | OO EB L
CNL52-16 (D-IN_13) / oy
CNL52-7 (D-IN_12) / 777
Light
switch Continvously 2 4 v
CNL52-1 (D-1IN_0) /
Charging level CNL52-18 (A-IN_0) / Gg %D KEY_ON 24V
CNL54-5 (D-1N_34) / D]
immer o
Alternator switch {Eﬂ O
- | SIN05354
Load meter
|Subtotal switch| o o CNL54-4 (D-IN_32) /
[Cancel switch | o o CNL54-13 (D-IN_33) /
—e——— CNL51-15 (+24V) /
Pressure of boom
Pressure of boom {
cylinder bottom CNL85-9 (A=IN_T) /
é/ CNL51-16 (+5V) /
Boom angle | ? CNL55-10 (A-IN_9) /
77;7 SJW05355
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Machine monitoring system

Sensing functions

Ruto-sreasing
0PT

Auto-greasing
controller

KEY ON 24V—0S 0

r::'__|

Buzzer output

KEY ON 24V—0/ 00—

[
CAUTION BZ

Air cleaner
clogging |

W p

DAHCMMHCMHHSMMJ—

CNL54-16 (D-1N_39) /
CNL52-3 (D-IN_4) /

CNL54-3 (D-IN_30) /
CNL52-12 (D-IN_5) /

CNL54-10 (D-IN_27) /

CNL53-1 (D-IN_16) /

CNL53-7 (D-IN_1T7)/

CNL51-14 (D-0UT_0) /

CNL54-2 (D-1IN_28) /

CNL54-1 (D-1IN_26) /

CNL55-1 (A-IN_2) /

CNL53-3 (D-IN_20) /

CNL55-7 (A-IN_3) /

CNL55-2 (A-IN_4) /

CNL55-8 (A-IN_5) /

CNL55-5 (A=IN_10) /
CNL54-11(D-1IN_29) /

——ﬁ.___.h—T Low steering oil pressure

—0O O—

P lransnissinn

controller

|Eneroency steering nuno|

Engine water level

|BmkeoH MEHUM'HOM|

|Brake 0il nressure-Rear|

|Enoine 0l vressure|

7777

———————{Tzft};;;7faﬂiw brake

Fuel level
7777

W 77%_ |Hydrau|ic oil temeerature |

/J¥Nm77 “mwewwwhrﬁlhwuﬂmd

W 77%_ |Enaine vater tennerature|

A1 [Ewvine il volue]

Battery
14V_cell
Level of battery electrolyte |
0Pt SJW05356
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Machine monitoring system STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Power supply and network

Power supply 24V|KEY ON 24V —0J/ 0 CNL51-6/ CNL51-9/
CNL51-7/ CNL51-10/
NSW 24V —e @ CNL51-4/ CNL51-17/
CNL51-5/ CNL51-18/
> 5W|#—0 ~o——————{CNL52-8 (D-IN_14) /  CNL51-19/
oo CNL52-17 (D-IN_15) /  CNL§1-20/ ———9
A CNL52-9/
[
i i Transmission CNL53-6/
i controller
] -
l CNL54-9/
. CNL55-6/
H _ CNL55-11/
!! EngEneller
iy contro S-NET e
— CNL56-1/ Signal GND
A CNL56-2/
:i Work eauipment
i; %ggﬂﬁ"er — CNL56-4/ CNL57-6/ — Printer for
L load t
¢ CNL56-5/ CNL57-9/ — orn
o CNL56-6/
4 (CNL56-3)
L
3 (CNL56-8)
]
. (CNL56-7)
<SW oo CNL54-7 (D~ IN_38) /
$—0 So—— CNL54-15 (0-IN_37) /
777 SJW05476
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Machine monitoring system
T S-net signal using items
T S-net input
S-net output — Machine monitor T/M controller Engine controller Work equipment
— controller
HYD oil temperature \ Fan pump control
Coolant temperature \\ Fan pump control
\
T/C temperature \\ Fan pump control
Emergency steering operation signal \\\ Eme;g;le;[]é:gesctkesering
Sensor adjusting mode signal \ Compensation Compensation
Monitor mode SW signal \ Compensation Compensation
-(‘% Automatic pre-heating start signal \\ Eme;ge?flcgesctke:ring
qE, T/M trigger resetting signal \\\ Learning control
% Machine model selection \\ Machine model Machine model
= \ selection selection
Tire selection \ Tire selection Tire selection
Tire compensation Tire compensation Tire compensation
Controller specification Communi.cation Communi.cation
selection selection
Option specification Option selection Option selection
Reduced cylinder mode signal \ Reduced cylinder
Reduced cylinder command signal \\ Reduced cylinder
FNR lever or seesaw SW signal FNR indications \\
FNR SOL output signal ACt“;'dsig:t?jnz‘age \\
1, 2, 3 and 4 lever position signals 1 2 3 4 lever positions \\\
\
1,2, 3 and 4 SOL output signal Actu;ldsi(;;):ttiac?nztage \\\
FNR seesaw SW selection signal Indicator \\
T/M hold signal Indicator \\\
Auto-shifting selection signal Indicator \\\
Lock up selection signal Indicator \\
\
Travel damper signal Indicator \
%) Fan reversing signal Indicator \\\
\
E Power mode signal Indicator \\\ EnsgéT:C?oonde
E . \ Engine stop
FR changeover signal \\ prevention
\
F signal revention
Trigger learned signal Hearing control \\\
T/M error code Character inductance \\\
Engine revolution signal Engine tachometer \\\
Travel speed signal Travel speedometer \\
Kick down SW signal \\\ Semi-auto digging
Kick down mode signal \\\ Semi-auto digging
Buzzer signal Operation buzzer \\\
1/O state signals Real time monitor \\
WA470-5H / WA480-5H
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Machine monitoring system STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

T . S-net signal using items
T S-netinput Work - :
S-net output T Machine monitor T/M controller Engine controller ork equipmen
— controller
Engine error code Character indications
g Fuel consumption (L/H) Character indications
S data
= :
S Reduced .cyllnder state Reduced cylinder
o signal
c
'gﬁ Automatic pre-heating Emergency steering self
w start signal check
1/0 state signals Real time monitor
- Semi-auto digging signal Indicator
=
x g % Joy-stick neutral signal Neutral cut
9ok
=5 S Buzzer signal Operation buzzer
g o
1/0 status signal Real time monitor
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Machine monitoring system

Blank for technical reason
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Machine monitor

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Machine monitor

1 2 I | b b § 9 10 11 12 13 4
38
3 15
36 //’ 16
/ Q) 11
%& EL[FT 18
— A Ay A T
19
M 33 73 30 29 28 26 2% U3 12 21 20
9JY00716
1. Torque converter oil temperature gauge 20. Brake oil temperature caution lamp
2. Torque converter oil temperature caution lamp 21. Fan reverse rotation pilot lamp
3. Engine water temperature gauge 22. Maintenance caution lamp
4. Engine water temperature caution lamp 23. Battery fluid level caution lamp
5. Speedometer or engine tachometer 24. Battery charge caution lamp
6. Direction indicator pilot lamp (left) 25. Steering oil level drop caution lamp
7. Headlamp high beam pilot lamp 26. Emergency steering pilot lamp
8. Direction indicator pilot lamp (right) 27. Character display
9. Hydraulic oil temperature caution lamp 28. Engine mode pilot lamp
10. Hydraulic oil temperature gauge 29. Semi-auto digging pilot lamp
11. Remaining fuel level caution lamp 30. Pre-heating pilot lamp
12. Fuel gauge 31. Auto greasing pilot lamp
13. Centralized warning lamps 32. Joy-stick pilot lamp
14. Brake oil pressure caution lamp 33. FRN changeover pilot lamp
15. Engine oil pressure caution lamp 34. Shift indicator
16. Engine oil level caution lamp 35. Auto shifting pilot lamp
17. Engine water level caution lamp 36. Lock up pilot lamp
18. Air cleaner caution lamp 37. Shift hold pilot lamp
19. Parking brake pilot lamp 38. Shift lever position pilot lamp
10-226 WA470-5H /| WA480-5H



STRUCTURE AND FUNCTION, MAINTENANCE STANDARD Machine monitor

Load meter specifications (option)

9JY00717

Speedometer or engine tachometer
Bucket loading weight
Load type

P owbdp =

Addition mode: Total loading weight
Subtraction mode: Indication of remaining quantity to the targeted load

WA470-5H / WA480-5H 10-227



Machine monitor STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Table of monitor indication items

Determination conditions if the engine is in operation:
The engine is to be deemed in operation when 2 of the following 3 conditions are being established.

1. Charge is normal.
2. Engine oil pressure is normal.
3. History of occurrence of IGN_C = 24V when the starting key was turned is being registered.
O Turnson.
Flashes. (1.6sec 50% Duty)
< Intermittent (Cycle 240msec. ON 80msec. OFF 160msec.)
[Od According to separately set conditions.
Operation status
Engine stopped Engine in operation
Night time |2 o |2
dimming &€ 5 S|E S
' Operating S8 S kS S8 S kS .
Category | No. Items Device O: Oceurs. conditions ﬁ % 3 % ﬁ % 3 % % Remarks
- D S8 c 5L c o
—: Does ol | © -~ ol |© -~ c
© | = () © | = ()
not occur. 213215 = 213215 = 2
ElZlel & |E|2|g| 3 g
o | T () o | T ()
2|8 = =|E|8 2 2
Concen- Concen- When an error occurs [m]m]in] [m] [m]m]in] [m] Red | To be turned on by
trated respective controllers
” 13 | trated warn- LED o h
warning ing lamp Other cases than above | —|—|— —|—|— — | and message will be
lamp indicated simultaneously.
. . When the small lamp is
Back light | — Back light LED @] turning ON —|—|— —|—|— Orange
The status will be main-
Engine Pointer: tained until the starting
ain: . — —|—— —|—— — key is turned OFF when
revolution Movement N~ .
a communication error is
5 occurring.
(Can be
switched over "0" will be indicated in
Travel speed | between the — —|—— —|—— case of communication
engine error.
revolution.)
1 Pointer: Other cases than below | —|—|— —|—|— —
Fuel quantity | Movement O
12 Indicator: LED 80 Q or more —| O|— —| O — Red
. Other cases than below | —|—| — —|—— — White range:
10 | Hydraulic oil I\P/ILz:c;?;ént o Warning: 110°C or more O] O] B@HANS O[ O] B@HANS | Red |50-110°C
9 temperature N . When ab lity 1 Red range:
Indicator: LED en abnormality Is N I N O _ o
detected DGH2KX DGH2KX 110 - 135°C
Other cases than below | —|—|— — —|—— — —
" Pointer: Warning: 102°C ormore | — | O| — — — | O] — — Red | White range:
3 Engine water Movement o - - 50 -102°C
4 | temperature vemer Warning: 105°C or more O| O| B@BCNs O| O| B@BCNS | Red | Red range:
Indicator: LED When abnormality is 102 - 135°C
detected —|—|—| DGE2KX | —| —| —| DGE2KX —
Other cases than below | —|—|[— — —|—— — —
Torque Pointer: Warning: 120°C or more | —| O — — —| O] — — Red | White range:
1 . y e} - 50 - 120°C
o | converteroil | Movement Warning: 130°C or more O| O| B@BCNs O| O| B@BCNS | Red | Red range:
temperature | Indicator: LED Wh — or
en an abnormalityis | | [ DGE2KX | —| —| —| DaE2KX o 120 - 135°C
detected
Turns on when the engine
Engine revolution is selected .
- revolution LED o under the service mode |~ |~ | T Green | X r/min
. option
Unit To be set to by use of the
— | Travel speed LED o) rotary SWon the monitor | _ | | —| == Green | km/h or MPH
while engine revolution is
not being selected
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STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Machine monitor

Operation status

Engine stopped

Engine in operation

Nlight ltime 0|2 o |2
dimming 'E % 5 'E % 5
. Operating S| ® |2 s S| T2 s .
Category | No. Items Device O: Occurs. conditions ﬁ % s % ﬁ % s % _g Remarks
. S|E|= < S| E | £ o
—: Does 2|z |8 > a|Z |8 > c
not occur. 25|t =) 25|t o Kel
S|lo|a@ o S|oc|la ] ©
slals| & |5|3|s5| § £
=|£|0 = =|£|0 = £
Upper digits: F, N, R
Lower digits: Speed
stages S
Actual gear Indication will be main- Speed stage |nd|catl|on
34 N 9 segment LED — h - } ——— —|—— — will not be made while at
shift stage tained until the starting key the "N" stage
is turned OFF when a ge-
combination error has
occurred.
"F" is being selected As indi-
F @] (Neutral safety indication | <-| O O| catedat | —| O| — Green )
when engine is stopped) right Normally (thoft f/S
— - steering & RH F*N*R
N O N" is being selected —| O — —| O — Orange | signal): DDK6M
"R" is being selected As indi- When J/S steering is
R @] (Neutral safety indication | <>| O O| catedat | —| O| — Green | being selected:
Shift when engine is stopped) right DDK1KM
When the 4th speed is When RH F*N*Riis being
% polzi\:iirns ! © being selected —|9|— —|9|— Green | selected: DDKBKM
3 o When the 3rd speed is “Tol= _Tol= Green Inldlcatlon .WI|| be main-
being selected :(a'”‘?d t“”t" Lh(e):t:ng
- ey is turne: when
2 O Whegeti:g igltjeitz eded S l—l0o|= —| O|— Green | a combination error has
When the 1st speed is ocourred.
Speed 1 (@) bel I ? p —| 0| — —| 0| — Green
shifting eing selecte:
operations | il Bl _
When auto-shiftis being | | 5| _ _lol= Green | Indication will be main-
selected tained until the starting
35 Auto-shift LED @] key is turned OFF when
a combination error has
Other cases than above | —| —| — —|—— — oceurred.
When auto-shift and shift | ol — _lol— Green Indication will be main-
hold is being selected tained until the starting
37 Shift hold LED (@) key is turned OFF when
Other cases than above | —| —|— —|—— — a combination error has
occurred.
When the lock up function The LED will not turn on
isin ol ; —|— = —|O|— Green | in case of machines
peration N
Torque without lock up mecha-
converter nism. Indication will be
36 lock up LED o maintained until the
(Optional) starting key is turned
Other cases than above | —| —|— —| == — OFF when a combina-
tion error has occurred.
When blinker SW s being Interlocked with the
blinker SW
6 Direction LED O (includit:mtﬁg fi)n':‘e when [—|O|— —|O|— Green | ((Hazard lamp) will aiso
8 indicator 9 . be turned ON when the
the starting key is turned X .
FF) starting key is turned
OFF.)
When high beam is being
turned ON
. (When the headlamp is
7 High beam LED o turned ON and, also, when | O|— —|9|— Blue
the high beam is turned
ON)
Normal voltage —|—|— —|—— —
When the abnormality
Other Batte was detected while the
symbols 24 char 'Z LED O Charging trouble O| O| ABOOAMA | Red | engine is stopped, the
9 alarm will continue after
Wh b ity starting the engine also.
en an abnormality is o
detected O| O| ABOOL6 Red
i Low oil level alarm is
Normal oil level (CLOSE) | — | —| — — sounded when the start-
Engine oil ing key is turned ON,
16 quantity LED O and the alarm continues
Oil level is low (OPEN) | —| O| —| B@BAZK | _|_|_ Red | after the engine is
started.
Normal coolant level - o
17 Engine cool- LED o (CLOSE)
ant level Coolant level is low
(OPEN) —| O|—| B@BCZK | —| —| —| B@BCzZK Red

WA470-5H / WA480-5H
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Machine monitor

STRUCTURE AND FUNCTION, MAINTENANCE STANDARD

Operation status

Engine stopped Engine in operation
Night time w |2 w |2
dimming S|tc 5 sS|¢c 5
) Operating = 8|S = (TS = C
Category | No. ltems Device O: Occurs. conditions ﬁ % s % ﬁ % s % _g Remarks
—: Does 2|Z|® -g 2|Z|® -g °
not occur. =4 S| o =4 S|z 2 S
(2|8 @ (28 @ 5
slsls] & |s|5|5| & 5
=|£|0 = =|£|0o = £
Normal pressure (OPEN) | — — — —
Less than specified pres- When the ab it
sure (CLOSE) & when the wa:Seteigdn\cA’/rhrS: ;rzle
Engine oil engine revolution is > U
15 pressure LED o 500rpm or more & when | —| — | — — O| O| B@BAZG | Red |engineis stopped, the
15 sec. or more has alarm will continue after
passed after starting the starting the engine also.
engine
When an abnormalityis | | _ | _ DHE4LE | —|—|— _
detected
Normal pressure (CLOSE) | —| — | — —|—— —
Less than specified pres-
sure (F) (OPEN) & when
the engine is started
(when detecting time con- | _ | _ |
tinues) & when 30 sec. has O] O] 2c42z6 Red
passed after starting the
engine (without detecting
time)
Less than specified pres-
sure (R) (OPEN) & when
the engine is started
" (when detecting time con- | _ | _ | The alarm will be
Brake oil tinues) & when 30 sec. has O| O| 2c43z6 Red changed ov