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A Study on the Influences of Recirculated Exhaust Gas upon
Wear of Cylinder and Piston in Diesel Engines with EGR System
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Abstract

The effects of recirculated exhaust gas on the wear of cylinder liner, piston and piston rings have
been investigated by the experiment with a two-cylinder, four cycle, indirect injection diesel engine
operating at 75% load and 1600 rpm speed. For the purpose of comparison between the wear rates
of two cylinders with and without EGR, the recirculated exhaust gas is sucked into one of two
cylinders after the soot among exhaust emissions is removed by an intentionally designed cylinder-
type scrubber equipped with 6 water injectors(A water injector has 144 nozzles of 1.0 mm diame-
ter), while only the fresh air into another cylinder. These experiments are carried out on the fuel
injection at a fixed 15.3" BTDC timing. It is found that firstly the mean wear amount of cylinder
liner with EGR is more increased in the measurement positions of the second half than of the first
half and the mean wear amount without EGR is almost uniform regardless of measurement posi-
tions, secondly the wear rates of the first and second piston ring(compression ring) thickness with
EGR are more than twice, but the wear rate of oil ring thickness without EGR is more increased
than that with EGR, and finally the wear rate of piston skirt with EGR is a little bit increased, but
the piston head diameter is rather increased owing to soot adhesion and corrosion wear, and espe-
cially larger with EGR.
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Table 1. Specifications of Test Engine

Items Specifications

) T2 Cylinder, Water-Cooled,
Type ) Cycle, Indirect Injection,
Natural Aspiration

Piston Dlsplacement( cc) - 1630
i 96x 115

Bore(mm) X Stroke(mm) i

Maximum Power i 14.71 kW/1800 rpm
Fuel Injection Timing | BTDC 15.3°
Compression Ratio : 19.96 1 1
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Fig. 3 Measurement positions of cylinder liner, piston and piston ring
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skirt at a position of 100 mm away from
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direction of 90° to piston pinhole
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piston pinhole as a datum line
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