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INTRODUCTION improvement so that the Physical Availability

. . . PA) unit is always maintained.
The existence of advances in the science (PA) y

and technology of heavy equipment industry EXPERIMENTAL METHOD

that led to the increasingly sophisticated

technology used in companies, especially in The research method conducted can be seen in
the mining sector that requires heavy Figure 1.

equipment as a support in order to achieve
high productivity, with the conditions of work
equipment that is always ready for work, it is
expected that all mining activities can be
implemented effectively and efficiently.

Bulldozer is a heavy equipment that has
a large traction, as one of the supporters of
mining which functions to do the work of
digging, evicting, leveling, and can be
operated on a muddy, rocky, hilly and forested
area. Bulldozer needs, especially in mining
companies that can be a problem is if the unit
unscheduled breakdown occurs. These
problems must be addressed immediately,
because they will disrupt the productivity of
the company.

4.DATA

Fig. 1. Trouble shooting chart

RESULTS AND DISCUSSION

Based on the background above, it Before doing trouble shooting there are
becomes the basis for conducting an analysis a number of preparations and work equipment
on unit D155A-6, to get a solution and both reference, equipment and also in

identifying problems that need to be prepared,
so that the handling of problems is more
effective and efficient quickly resolved.
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Troubleshooting the overheat engine chart
The overheat chart engine troubleshooting is
done using Table 1.

Table 1.
overheat

Trouble |- Fan speed is abnormal (Sound andlor vibration are abnormally large or engine over heats)

Redated
Information

Troubleshooting chart engine

- Before starting troubleshooting, check that ol level in hydraubc tank is normal.

Cause Standard value in nor nal an
+ Stari engine and carmy oul fioubleshooting
Measurement condisons Engine speed
Engine ! low i 40T P pm
Engine at high idie 2,100 % pm

If angine speed Is not increased to specification, carry out irouble-
|shooting for *S-5 Engine hunis™.

Dedactive angine spead

Dedfective PTO (fan pump
arive)

"

Fan pump drive of PTO may be defective. Chack it directly.

#* Prepere with slarting switch OFF, then run engine al high iiie
&nd carry out troubleshooting.

Possible causes Fan pump EPC drcult basic
and Measurement condisions. oressure
value In nommal 378448 WP=
alate - {38.5 - 45.5 kgienrr}
Prepare with staring switch OFF, then run engine at high idle
&nd camy out troubleshooting.
Measuremant condisons

*

Dafect in fan pump or fan
motor

Fan drive drcult pressure
15.71 25MPs
{160 + 25 klom}
+ Prepere with starling swiich OFF, then run engine at high idle
&nd camy out troubleshooting.
MEaSUTEMEN condinons | Fan speed
Fan 100% mode | 1,100 "5% rpm
Fan may be broken or may be installed defectively. Check it
directly.

Fan 100% mode

s

Defective fan

Possibilities cause

As per the data below, it was checked from the
simplest method where the engine overheated
after being operated for 2-3 hours, ambient
temperature in the range of 30-33°C and the
unit experienced engine overheat problem at
15358 of HM as shown in Figure 2.

Possibility cause sheet
: Engine overheat
Unit model  : D1554-6
Data/HM ;15358

ELECTRIC

HYDRAULIC

Internalleak

Defertive
Current AR MOTOr Hydraulic
notok n

Tternalleak “a—— level low
Sensor engine
wmperaiure Deficy.. X :
: Ol !
Sensor coolant broken S pump '

temperature broken > Ol lavel iow

Radiator leak ——.
corebroken @4 Defective fan '
Reservoir tank blocked — /' I
Reverseinstallation H

Thermostatjamed » 4 Oilcooler blocked

<—— Water pump broken

MECHANIC

Fig. 2. Possibility cause

Analysis of the fishbone diagram above can be
seen in the Table 2 below:

Table 2. Summary of possible fishbone

diagrams
Possible Root Cause Check Root
Cause
HYDRAULIC
Oil engine low Oil engine ok No
Oil mix water Oil not mix water No

Hydraulic level low Leveling hydraulic tank ok | No

Reducing valve broken
Defective fan mofor

Defective fan pump

Reducing valve ok No

— —
{{essm'e fan motor not o‘k/\ Yes

Pressure fanﬁmp ok, not No

internal leak

MECHANICAL

Radiator leak Radiator ok No

Defective fan Fan installing ok, not broken | No
Reservoir tank blocked Reservair tank ok No
Raber radiator broken Ruber radiator ok No

Strainer hydraulic tank blocked Strainer blocked and facum, | No

replacement

Belt selip (if make belt) Make fan motor No
0Oil cooler blocked Belum dilakukan cek No
Thermostat jammed Belum dilakukan cek No
Water pump leak Water pump ok No
ELECTRICAL

Sensor coolant temperature broken | Belum dilakukan cek No
Sensor engine temperature broken | Belum dilakukan cek No
Current not ok Current ok No

Observe and diagnose

After observing the visual, checking and
testing obtained the overheating engine
hypothesis because the fan speed was not
reached, can see Table 3.

Table 3. Checking and testing

(Observe visual Checking and testing

a.) Component : genuine komatsu a) Unit performance ok

b.) Not leakage, strainer hydraulic tank | b.) Pressure fan motor not ok

cloged (monitor)

c.) Level oil hydraulic low, leveling ¢.) Fan speed not ok (monitor)

Data

In this stage data collection is used as a
consideration to analyze the problem and the
data retrieval scheme can be seen in Table 4.
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Table 4. Collecting Data

Component check Standard measure Actual

Unit check visual There were no findings of | Ok
leakage, component color
changes, noise, and component

burning in the unit area.

Checkfan Fan speed is not achieved Not ok
Radiator Not bubbles, coolant not Ok
spurts back
Radiator core Not dirty and mud Ok
Coolant Level, not leaking from hose Ok
Radiator Not clogged Ok
Engine oil level Level Ok
il Not milky flowating on Ok
coolant
Engine (speed) Low idle:740 “"Rpm 735 Rpm (39°C)
High idle: 2,100 —>*°Rpm 1861 Rpm (41°C)
Fan motor Low idle: 13,5-18 Mpa 2.8 Mpa
High idle:13.5-18 Mpa 8,9 Mpa
Fan motor mode 100% | 1150 Rpm 880 Rpm
Fan pump Low idle: 135-180 Mpa 3,4 Mpa
High idle:135-180 Mpa 16,0 Mpa
Self reducing valve 38,5 - 43,5Mpa 41Mpa

internal leak fan motor | 2000-3000cc/ 60 detik
detik

+ 3000-4000 cc/ 6

Basic analysis to determine the
suspected cause: From the results of the
examination can be concluded that the fan
motor rotation is not achieved because the
internal leak exceeds the allowable standard.
Because all the pressure control fan pump and
pressure output from the fan pump are in
standard conditions. Internal leak can occur
due to excessive wear in the motor fane
component. Of these problems that cause
nonstandard fan rotation and cooling in the
cooling system to be less than maximum can
be seen in Figure 3 and Table 5.

Radiator cap

Corrosion resistor

Upper tank

Radiator core

Lower tank

Compressor

Oil cooler
Fig. 3. Structure engine cooling system

Table 5. Data of Analysis

Cylinder block

Analysis
Component Standard measure Actual Note
Fan pump 15,7+ 2,5 MPa 16 MPa Ok
{160+25kg/cm?}
Self reducing valve 3,78 — 4,46 MPa 4,1 MPa Ok

138,5-45,5kg/cm’}

Internal leakage fan Max. 2000-3000 cc/ 60 | + 3000-4000 cc/ | Not ok

motor detik | 6 detik
Fan motormode 100% | 13,5-18 MPa 8,5 MPa Not ok
1150-1300 Rpm 780 Rpm

Suspected cause

Possible root problems related to the
cause of the problem. Possible causes of
damage can be caused by many things,
including foreign material entering the cooling
system such as dust when hose replacement is
sometimes contained in dust, so in hose
replacement it is better to pressurized wind
first, or when replacing or adding hydraulic oil
can also foreign material enters the cooling
system so make sure the cleanliness around the
filling hole and others, then the absence of the
previous motor fan replacement data,
physically the fan motor does not look
damaged, and concluded the fan motor is
damaged probably because fatigue fracture can
be seen in Figure 4.

Fatique
® fracture
Fan
® - motor is
Thereisno ot
data physically
Worcion replacement damaged
e for the fan
material
motor
enter
cooling
system

Fig. 4. Suspected cause

CONCLUSION

From the results of analysis, checking and data
collection, it can be concluded that the
occurrence of trouble Engine Overheat in this
case is caused by the external leakage that is
too large in the fan motor, so that the cooling
fan rotation is not achieved, causing cooling
by the cooling fan to cool the radiator does not
work optimally, the effect of coolant
experiencing a temperature rise too fast and
not cooled to the maximum causes the engine
not to be cooled to the maximum until the
temperature is too high or the engine
overheats.
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