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Case studies

Engine for 40 ton Dump Truck — 15lit, 340kW at
2100rpm working with a hydraulic torque
converter - transmission; used in open cast
mine; TC uses 9/mm dia compressor wheel

City bus engine — 5.8 lit, 122 kW at 2400rpm,
16 ton GVW City bus; TC uses a 74mm dia
compressor wheel
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Effect of engine duty cycle

« Same Turbocharger used on 35 ton

Excavator and

40 ton Dump truck

e No failure observed in 35 ton

Excavator app
« COmpressor w

Ication

neel breakage observed

on 4 Dump trucks within a year ( less
than 2000 hours of operation )
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Premature Fatigue failure
of Compressor wheel

 Failure pattern indicated low
cycle fatigue

* Proximity of engine operating
point close to choke limit in
compressor map indicated
high speed of TC

 Turbine scroll area increased
to lower the TC speed
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Turbine Scroll Modification
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Before modification After modification

Increase in area : 6%
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Effect of larger
turbine scroll

* Boost pressure & air
flow decreased

* Turbine speed also
decreased

* With 10% reduction
In TC speed, the TC
met the targeted life
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Result

 Dump truck TCs were modified with
larger scroll turbine housing

* No further compressor failures
observed for the past 2 years
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Engine — TC matching

1. Method followed to match the engine and
TC ensures that the engine performance is
achieved and the engine operating points lie
In the acceptable working zone of
compressor map

2. Additionally, TC speed is measured on
engine and compared with the TC speed as
read from the compressor map
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Premature Fatigue failure of Compressor wheel

CW failure observed at approximately 100,000 km of
operation in 5% of vehicles

Failure pattern indicated low cycle fatigue

Proximity of engine operating point
close to choke limit in compressor map
prompted measurement of TC speed

Engine performance along-with TC
speed was measured using vehicle
Intake system

Tests were done with TC having
standard Compressor trim (67% ) & a
larger compressor trim ( 70% )
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Engine operating point on compressor map
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Effect of vehicle intake system on
TC speed at Rated Power

TC Speed rpm
Compressor 67% trim 70% trim
TQ spee_d m_easured on engine 116,700 108.700
with vehicle intake system
TC speed as read from the 108,000 106.700
compressor map

Vehicle intake system causes TC to run at a speed higher
than the speed read from the compressor map
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Result

e TC speed as measured on engine is higher

by 8% than the s
compressor map

peed read from the

e This results in reduced choke margin and

lower fatigue life

« Use of a larger trim compressor wheel

reduces the TC speed and increases the

fatigue life
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Summary : Case 1 & 2

* Operation closer to choke limit critically increases
TC speed leading to fatigue failure

 TC speed as observed on engine, with vehicle
Intake system, can be higher than the speed read
from compressor map

A simple rematch of the TC, like using larger
compressor trim or larger scroll turbine housing
helps to reduce the TC speed and extend the
fatigue life of compressor wheel
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