30 Testing and adjusting

Brake system

% Bleed air by operating pump U3.

e

BN BPII21044

5. Tighten bleeder screw (4), operate pump U3 to
increase the pressure to 4.9 MPa {50 kg/cm?2},
and close stop-valve [1].

B4wW18517

6. Leave the brake circuit pressurized for 5 minutes
and check lowering of the pressure.

% If the hose is moved while the pressure is
measured, the pressure fluctuates.
Accordingly, do not move the hose.

% After testing the pressure, operate pump U3
to lower the pressure in brake test kit U1, and
then remove brake test kit U1.

% After finishing testing, install the brake tube
and bleed air from the brake circuit.
7. After finishing test, remove the testing tools and
restore the machine.
Brake test kit

WA470-7
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Brake system

Testing wear of wheel brake disc wasso-c167.001-1-00-4)

% Testing tools 2. Depress the brake pedal to the travel end.
Symbol | Part No. Part name 3. Pgsh in shaft (2) and measure its projection (x)
Commercially : : (distance of wear) from end face (a) of guide (3)
\Y available | verier calipers with vernier calipers V.

* Keep depressing the brake pedal while

A Place the machine on a level ground, lower measuring the wear.

the work equipment to the ground, set the

parking brake switch and work equipment * If shaft (2) is projected from the end of guide
lock switch in the LOCK position, stop the (3) to the groove, replace the disc.
engine, and chock the wheels. * Projection x from (a): Amount of wear

, ) . ¢ Projection y from (a): Wear limit (2.4 mm)
% There are inspection plugs on the right and left

sides of the front and rear axles. Perform the * Ifface (b) of the shaft is seen, the disc is
check at all of the four plugs similarly. worn to the repair limit.

Testing  wa470-6167-389--00-5)
1. Remove cap (1).

{ 1 A 4. After finishing test, remove the testing tools and

BPW21134
5 PR restore the machine.
G __1Cap (1):

29.4 to 39.2 Nm {3.0 to 4.0 kgm}

X
Yy
B3W13955
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Brake system

Bleeding air from wheel brake circuit waso-c200-360-k-00-4)

A Place the machine on a level ground, lower the work equipment to the ground, set the parking
brake switch and work equipment lock switch in LOCK position, stop the engine, and chock the

wheels.

* When brake circuit equipment is removed or installed, bleed air from the brake circuit according to the

following procedure.

% Take the similar procedure for the front brake circuit and rear brake circuit. (2 places each).

% Perform air bleeding in order of right side of rear axle — left side of rear axle — right side of front axle —

left side of front axle — slack adjuster.
Bleeding air wa470-6200-231k-00-5)

1. Start the engine to accumulate pressure in the
accumulator, and then stop the engine.
2. Remove inspection cover (1) of the front frame.

& When removing the inspection cover with
the boom raised, place a stand under the
boom to support the boom securely.

i W 0y R

3. Connect hose [1] to bleeder screw (2) of slack
adjuster, and place one end of hose [1] in the ol
container.

BPW21138

4. Depress the brake pedal, and then loosen
bleeder screw (2) to bleed air.

% Release the brake pedal slowly after
tightening bleeder screw (2).

WA470-7

- = BPW21136

5. Connect hose [1] to bleeder screw (3) of wheel
brake, and place one end of hose [1] in the oll
container.

6. Depress the brake pedal and then loosen
bleeder screw (3) to bleed air.

* Release the brake pedal slowly after
tightening bleeder screw (3).

LT

BP¥21137

7. Repeat this operation until the oil flowing
through hose [1] becomes free from bubbles.
Then depress the pedal fully, and tighten
bleeder screw (2) and (3) while the oil is flowing.

8. Bleed air from other brake cylinders by using the
same procedure.

* When a complete bleeding is required, it is
advisable to start the operation from the
brake cylinder situated farthest from the
brake pedal.
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Brake system

% If the pressure in the accumulator is
decreased, start the engine to charge the
accumulator. Then stop the engine and
perform air bleeding following the same
procedure as described above.

% After finishing bleeding air, run the engine at
low idle, and check the oil level in the
hydraulic tank. If the level is low, refill with oil
to the specified level.

Bleeding method after removal and installation
of cab

% Perform the following if removing cab for work.

1. Remove hoses (1) to (5) (5 pieces) from brake
valve.

2. Remove hoses of front brake (1), rear brake (2),
accumulator (4) and (5), and hydraulic tank (3).

3. Perform air blowing through inlet of hoses

removed from brake valve side. (Blow the air in)

Install hoses (1) to (5) removed.

Perform air bleeding according to procedure for

air bleeding.

ok

BPW21139
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Brake system

Releasing remaining pressure in brake accumulator circuit wasso-czro-001-k-00-4)

A Before disconnecting any of the following
brake accumulator circuits, release
remaining pressure in the brake circuit.

Releasing remaining pressure wass-

G2F0-22A-K-00-A)

¢ Between accumulator charge valve and brake
accumulator

¢ Between accumulator charge valve and parking
brake solenoid valve

¢ Between brake accumulator and brake valve

. Stop the engine.

. Depress the brake pedal at least 100 times to
release the pressure in the brake accumulator
circuit.

N —
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Brake system

Testing parking brake performance (wasso-c.20001-k-004)

% Testing conditions

¢ Tire inflation pressure: Specified pressure

¢ Road surface: Flat, dry, paved road with (11
deg. 20') grade

¢ Machine: Operating condition

Testing  wa380-6J20-386-k-00-A)

1. Start the engine and set the machine in the
straight travel position, and then drive up a slope
of 1/5 gradient with no load in the bucket.

2. Depress the brake pedal to stop the machine,
set the directional lever in the" N (neutral)"
position, and stop the engine.

3. Turn the parking brake switch ON (to park), and
then release the brake pedal gradually. At this
time, the machine must not move.

* When the engine is stopped, the parking
brake is turned ON (to park) automatically.

% Test the parking brake performance on an
uphill and a downhill.

B4W18552

B4W18553
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Testing parking brake oil pressure was-ciso-360-00-4)

% Testing tools

Sym-

bol Part No. Part name
1 799-101-5002 H.yd.raulic testgr
790-261-1204 |Digital hydraulic tester
w 5 793T-615-1730 |Adapter
07002-11023 |O-ring

A Place the machine on a level ground, lower
the work equipment to the ground, set the
parking brake switch and work equipment
lock switch in LOCK position, stop the
engine, and chock the wheels.

% Measure the parking brake oil pressure under
the following condition.

e Torque converter oil temperature: 80 to 100°C
Testing  wa470-680-362-k-00-4)

1. Remove side cover (1) on left of rear frame.
2. Remove parking brake oil pressure pickup plug

).

% Use gauge of 6 MPa {60 kg/cmZ}.

Wl T

S BPH19871)

4. Start the engine, and run it at low idle, and
measure the parking brake oil pressure.

A Keep depressing the brake pedal for
safety.

% Measure the oil pressure at when the parking
brake switch is turned OFF.

B4W21162

B4W18248

3. Install adapter W2 and hose [1] of hydraulic
tester W1, and connect them to gauge [2].

%1 Adapter:
9.8 t0 12.74 Nm {1.0 to 1.3 kgm}

% The hose for digital hydraulic tester W2 can
also be used.

WA470-7

5. After finishing test, remove the testing tools and
restore the machine.

{1 Parking brake pressure pickup port
plug (1):
9.8t012.74 Nm {1.0 to 1.3 kgm}
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Testing wear of parking brake disc

% Testing tools

Sym-

bol Part No. Part name
Commercially : :
X available Vernier calipers

A Place the machine on a level ground, lower
the work equipment to the ground, set the
parking brake switch and work equipment
lock switch in the LOCK position, stop the
engine, and chock the wheels.

% If the parking brake does not work effectively,
check the parking brake disc for wear according
to the following procedure.

Testing  wa470-cu72-389-%-00-4)

1. Drain the oil from the transmission case.
‘
\=t=/ Transmission case: 65 £ (refill
capacity)
2. Remove one of 2 bolts (1).

% Prepare an oil container to receive oil flew
from the bolt mounting holes.

G T

S N o
3. Measure depth (a) from the end of cage (2) to
piston (3) by using vernier calipers X.
¢ Clearance (a): Max. 38.3 mm

(WA380-GJ72-001-K-00-A)

and assembly, "Removal of parking brake discs
and plates".

e Judgement criteria of thickness(W): 2.97 mm

% If the parking brake disc thickness is below
the service limit, replace the disc.

BDW00259

e

B4W14798

4. If depth (a) is above the standard, remove
parking brake disc (4), and measure its
thickness (W) of disc, referring to Disassembly

30-102

¢ Refilling of oil (transmission case)
Refill with oil to the specified level through
the oil filler port. Run the engine to circulate
the oil through the system. Then check the
oil level again.
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Method of releasing parking brake manually wasso-csz0-001-k01-4)

A Releasing the parking brake manually is a
means to move the machine from a
dangerous job site to a safe place. Apply this
means only in an emergency.

A Place the machine on a level ground, lower
the work equipment to the ground, set the
parking brake switch and work equipment
lock switch in the LOCK position, stop the
engine, and chock the wheels.

% The parking brake is controlled hydraulically. If
you cannot release the parking brake because
of a failure in the transmission, emergency
release solenoid valve, etc., you can move the
machine by releasing the parking brake
manually.

How to release (wa470-6u20-141-k-00-4)

Releasing method by using the parking brake

emergency release valve

1. Remove inspection cover (1) on the right side of

the machine.
B

i
BPW1140

2. Loosen lock nut (3) and grip (4) of parking brake
emergency release valve (2) and open the
release valve.

%1 Lock nut (3):
19.6 + 4.9 Nm {2.0 + 0.5 kgm}

%1 Grip (4):
19.6 + 4.9 Nm {2.0 + 0.5 kgm}

LG it R

BPI21141

WA470-7

B4W19947

3. Turn the starting switch to ON position, turn the
parking brake switch to ON position and then to
OFF position.

% The parking brake is released by the above
procedure.

Mechanical releasing method
1. Drain the oil from the transmission case.

¢

\mtem/ Transmission case: 65 £ (refill

capacity)
2. Remove 2 bolts (1). (Right and left)

% Prepare an oil container to receive oil flew
from the plug mounting holes.

3. Remove mounfing bolts (2) (2 pieces), and
tighten them alternately into mounting part of
bolt (1).
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	Troubleshooting of electrical system (E-mode) 
	E-1 Engine does not start 
	E-2 Manual preheating system does not work 
	E-3 Automatic preheating system does not work 
	E-4 While preheating is working, preheating monitor does not light up 
	E-5 All of LCD unit, LED unit, and meter unit on machine monitor display nothing 
	E-6 LCD unit on machine monitor displays nothing 
	E-7 Backlight of LCD unit on machine monitor is abnormal (Backlight goes out or flickers) 
	E-8 LCD on machine monitor does not display properly 
	E-9 Meter unit display on machine monitor is abnormal 
	E-10 Night lighting lamp of meter unit on machine monitor is abnormal 
	E-11 Caution LED on machine monitor is abnormal 
	E-12 LED of switch panel on machine monitor is abnormal or switches does not operate properly 
	E-13 Two switches operation of switch panel on machine monitor does not function 
	E-14 Switch panel buzzer of machine monitor is abnormal 
	E-15 Rear view monitor does not light up or backlight flickers 
	E-16 Rear view monitor images are not displayed clearly 
	E-17 Rear view monitor brightness cannot be adjusted 
	E-18 Night lighting lamp of rear view monitor is abnormal 
	E-19 Some items of gauges and caution lamps on machine monitor are not displayed properly 
	E-20 Parking brake indicator lamp does not light when the parking brake is set to ON (Parking) position 
	E-21 When brake accumulator oil pressure drops, the brake oil pressure caution lamp does not light 
	E-22 Air cleaner clogging indicator lamp does not light 
	E-23 Radiator coolant level caution lamp does not light 
	E-24 Indication of hydraulic oil temperature gauge does not increase, or hydraulic oil temperature caution lamp does not light 
	E-25 Indication of torque converter oil temperature gauge does not increase, or torque converter oil temperature caution lamp does not light 
	E-26 Fuel level gauge does not indicate correct level 
	E-27 Seat belt caution lamp indication is abnormal 
	E-28 Horn does not sound 
	E-29 Horn does not stop sounding 
	E-30 Alarm buzzer does not sound 
	E-31 When starting switch is in ON position, alarm buzzer does not stop sounding 
	E-32 Kickdown does not work when kickdown switch is turned ON 
	E-33 The hold switch does not work when it is pressed 
	E-34 Parking brake does not work even if it is applied, or the brake drags when parking brake is released and FR drive is operated 
	E-35 Transmission cut-off mode is not selected or not released 
	E-36 Transmission cut-off setting cannot be released 
	E-37 Directional selector (FNR) switch mode is not selected or not released 
	E-38 When operating engine power selection switch, engine power selection function does not operate properly 
	E-39 Flow of loader pump does not increase from the minimum rate 
	E-40 ECSS function cannot be selected or cannot be released 
	E-41 None of headlamp, clearance lamp, and tail lamp lights 
	E-42 Clearance lamp and tail lamp do not light up or go out 
	E-43 Both High and Low beams of headlamp do not light up or go out 
	E-44 Low beam of headlamp does not light up or go out 
	E-45 High beam of headlamp does not light up or go out 
	E-46 Front working lamp does not light up or go out 
	E-47 Rear working lamp does not light up or go out 
	E-48 All of turn signal lamps and hazard lamps do not light up or go out 
	E-49 Turn signal lamps do not light up or go out 
	E-50 Hazard lamp does not light up or go out 
	E-51 Brake lamp does not light or stays lighted 
	E-52 Backup lamp does not light up or does not go out 
	E-53 Backup buzzer does not sound or continues to sound 
	E-54 Front wiper does not operate 
	E-55 Rear wiper does not operate 
	E-56 Window washer does not operate 
	E-57 Fuel feed pump does not operate or stop automatically 
	E-58 KOMTRAX system does not operate properly 

	Troubleshooting of hydraulic and mechanical system (H-mode) 
	Information described in troubleshooting table (H-mode) 
	System chart of hydraulic and mechanical systems 
	Failure mode and cause table 
	H-1 Machine does not move off 
	H-2 Torque converter lockup clutch is not disengaged (engine stalls) 
	H-3 Torque converter lockup clutch is not engaged 
	H-4 Travel speed is slow, bucket thrust force is weak, gradability is low, or gear speed does not shift 
	H-5 Large shock is made when machine starts or gear is shifted 
	H-6 Machine starts or gear speed shifts with long time lag 
	H-7 Torque converter oil temperature is high 
	H-8 Machine does not turn 
	H-9 Turning response is poor 
	H-10 Steering wheel is heavy to turn 
	H-11 Machine sways or large shocks are made while machine turns 
	H-12 Turning radius differs between right and left turns 
	H-13 Wheel brakes do not work or are weak 
	H-14 Wheel brakes are not released or drag 
	H-15 Parking brake does not work or it is weak 
	H-16 Parking brake is not released or drags (including emergency release system) 
	H-17 Boom does not rise 
	H-18 Boom moves slow or boom lacks lifting force 
	H-19 Rising boom slows down at certain height 
	H-20 Lift cylinders do not serve to hold bucket on ground 
	H-21 Hydraulic drift of boom is large 
	H-22 Boom moves up and down during operation 
	H-23 Bucket does not tilt back 
	H-24 Bucket moves slow or lacks tilt-back force 
	H-25 Bucket decelerates during tilt-back operation 
	H-26 Bucket cylinder does not hold bucket on ground 
	H-27 Hydraulic drift of bucket is large 
	H-28 Bucket tilts back and forth during carrying load (work equipment valve in HOLD) 
	H-29 Boom and bucket control levers do not move smoothly and are heavy to move 
	H-30 Operating work equipment causes engine speed to lower significantly or engine to stall 
	H-31 Large shocks are made when work equipment starts to move and stops 
	H-32 When certain work equipment stalls hydraulically, other work equipment moves 
	H-33 E.C.S.S. (travel damper) does not work and machine pitches and bounces 
	H-34 Bucket does not stop at the position which is set with remote bucket positioner 
	H-35 Fan speed is abnormal (too high or low, or fan does not rotate) 
	H-36 Unusual noise is heard from around fan 

	Troubleshooting of engine (S-mode) 
	Information mentioned in troubleshooting table (S mode) 
	S-1 When starting switch is turned to START position, engine is not cranked 
	S-2 The engine cranks but exhaust smoke does not come out 
	S-3 Fuel is injected but engine does not start (incomplete combustion, engine seems to start but does not) 
	S-4 Engine startability is poor 
	S-5 Engine does not pick-up smoothly 
	S-6 Engine stops during operation 
	S-7 Engine runs rough or is unstable 
	S-8 Engine lacks power 
	S-9 KDPF gets clogged in a short time 
	S-10 Engine oil consumption is excessive 
	S-11 Engine oil becomes contaminated early 
	S-12 Fuel consumption is excessive 
	S-13 Oil is in coolant (or coolant spurts or coolant level goes down) 
	S-14 Oil pressure drops 
	S-15 Fuel mixes into engine oil 
	S-16 Water mixes into engine oil (milky) 
	S-17 Coolant temperature rises too high (overheating) 
	S-18 Unusual noise is heard 
	S-19 Vibration is excessive 
	S-20 Air cannot be bled from fuel circuit 
	S-21 Active regeneration is executed frequently 
	S-22 Active regeneration takes a long time 
	S-23 White smoke is exhausted during active regeneration 
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