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Troubleshooting
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INTRODUCTION Blow-by is an event of rising pressure in the
crankcase space which is still permitted, the
occurrence of blow by because it is caused by the
movement of the piston and accompanied by
leakage when the compression step is carried out in
the combustion chamber. Blow by has a standard
value between 3.4-3.5 kPa. The impact of blow by
pressure if above the standard can occur Engine low
power due to reduced effort resulting from
combustion, wasteful fuel consumption, can cause
potential damage to the engine crankcase [6-10].

The bulldozzer is seen as the most efficient heavy
equipment unit for mining, specifically dozzing and
ripping material. The bulldozer is used in almost all
sand, coal and gold mining projects [1-2]. The
process of pushing the material (sand and rock) in
large volumes is done with a short working time and
is more efficient by the bulldozer than other heavy
equipment units, so do not be surprised if the
bulldozer mining site works almost without stopping
for the achievement of the production process
charged by the company as well as market demand.
One of the bulldozers that are often used in mining
is D375A-6R. In the D375A-6R unit, often
encountered repeated problems namely blow by
pressure high, which on average the trouble occurs
because the engine combusts dust or dirt in the
engine [3-5].

BLOW-BY

Fig. 2. Blow by [5]

) ) Every engine in the unit must have a standard blow
Fig. 1. Bulldozer unit of D375A-6R [1] by pressure. Because this pressure comes from
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engine compression leakage in the combustion
chamber when the piston moves from TDC to TMB
during compression, then the pressure will leak
through the gap between the piston ring and the
liner wall, so the blow by pressure will increasingly
increase. The causes of blow by high include
damage to the piston ring 17, wear and tear on the
liner, deadlock on the air cleaner, breathiness on the
valve, valve (stem, guide, and seal), and
turbocharger leaking turbine side [11-15].

The purpose of this study was to analyze damage
due to cracks in the cooler afterwards which caused
dust and dirt to enter the air intake system which
caused excessive piston, piston ring and cylinder
wear liners in the Bulldozer.

EXPERIMENTAL METHOD

Analysis of 8 step for Troubleshooting

On troubleshooting analysis using flowcharts as in
Figure 3.
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Fig. 3. Troubleshooting flowchart for analysis

RESULTS AND DISCUSSION

From the results of visual checking also testing
compression and blow by which have been carried
out during the observation and diagnostic stages.
The following results are obtained:

Table 1. Visual analysis

Check item Standart Actual Information
Pre cleaner No damage No damage 0K
air deaner No clogged & no damage No clogged & no damage OK
Breather & hose breather  No clogged & no damage No clogged & no damage 0K
aftercooler No damage Crack found NotOK
Turbocharger No damage & leakage No damage & leakage 0K
Dust indicator Do not point to red Do not point to red 0K
Kom presi cyl.1 2,94 Mpa 2,4 Mpa NotOK
Kom presi cyl.2 2,94 Mpa 2,6Mpa NotOK
Kom presi cyl.3 2,94 Mpa 2,4 Mpa NotOK
Kom presi cyl.4 2,94 Mpa 2,4 Mpa NotOK
Kompresi cyl.5 2,54 Mpa 2Mpa NotOK
Kom presi cyl.6 2,54 Mpa 0,8 Mpa NotOK

Blow by pressure 3,43 Mpa »5Kpa NotOK

In this troubleshooting the main cause of blow by
high pressure is the occurrence of wear on the piston
ring (1) and cylinder liner (2) which results in
compression on each cylinder to be low
compression which should have a standard
compression of 2.94 kPa. The most severe low
compression occurs in cylinders no. 5 and 6 have
been seen when doing compression testing using a
compression tester when in the field, the cause of
rising blow by pressure and the occurrence of low
compression is because the air during the
compression process carried out by the piston was
leaked into the crankcase room. What causes wear
and tear on the piston ring and cylinder liner is the
occurrence of cracks which cause leakage in the
after cooler (3) which causes dust and dirt to enter
the air intake system circulation. The entry of dust
and other impurities is caused by air pressure and
the rate in the after cooler (3) is high so that the dust
gets sucked into the after cooler.

Air Cleaner Pre-Cleaner  Dust Indicator Exhaust Pipe

Muffier

Intake Val
it Exhaust Valve

Piston

Oylincler Liner

Fig. 4. Air intake system

Allegedly the oil that gushes out through the engine
oil fill hole due to increased blow by pressure due to
cracks in the after cooler which causes dust and dirt
into the air intake system and causes the piston,
piston ring and cylinder liner to wear excessively so
from the results of previous analyzes need to do
repairs on the cracked after cooler housing so that
there is no dust coming back into the air intake
system circulation due to a leak in the after cooler.
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Fig. 5. After cooler crack

From the results of checking above, it can be
concluded that the occurrence of Blow by high on
the D375A-6R is caused by, broken piston rings,
worn pistons and scratch liner cylinders, broken
piston rings, worn pistons and scratch liner cylinders
caused by leakage in the after cooler which creates
dust and dirt enters the combustion chamber thereby
indicating excessive friction between the piston
ring, piston and cylinder liner. So in this
troubleshooting that must be done is to overhaul and
replace and repair parts.
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Fig. 6. Part Replace (Standard part overhaul)
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Fig. 7. Part repair (after cooler)

CONCLUSION

Based on the results of analysis, checking and data
collection, the writer can get the conclusion of
damage due to cracks in the after cooler which
causes dust and dirt into the air intake system which
causes the piston, piston ring and cylinder liner to
wear out excessively. The piston, piston ring and
cylinder liner have excessive scratching and wear,
so the compression pressure that should be
compressed inside the combustion chamber
experiences a leak where the air enters the crankcase
chamber. Pressure blow by rise is caused by a leak
in the combustion chamber during the compression
process due to wear and tear on the piston and
piston rings.
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