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Evaluation of Tribological Properties on Piston Ring/Liner Using
Accelerative Wear Test
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ABSTRACT

Engine power cylinder parts are faced with more severe wear and friction environment. For instance,
emission gas recirculation (EGR), one of the most valid technologies related to emission legislation, is known to
accelerate wear of piston ring and cylinder liner. Therefore, advanced materials and surface treatments have been
developed and adopted successively so that a need exists for an accurate and repeatable friction and wear bench test
for various combination of piston ring and cylinder liner that more closely relates to engine test result. This paper
introduces accelerative bench wear test method for piston ring and cylinder liner, presents the experimental result of
friction and wear properties of piston ring surface treatments that noticed in substitution for hard chrome plating.
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Table 1 Specimen Characteristics

Coating Materials Haz;cli{}e):ss
Piston Hard Cr Plating 850
Gas Nitriding 1100
Cr-Ceramic Coating 850
PVD-CrN Coating 1700
Cylinder 4\ 115ved Cast Iron 340
Liner

s
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Fig.1 Reciprocating type tribometer (Plint TE77)
and Schematic diagram of wear test

Table 2 Test conditions

Load 100 N
Stroke 10 mm
Sliding speed 10 Hz
Friction type Pure Sliding
Temp R.T.
Test time Shr
Lubrication Slurry emerged

Hard C plating A

Mo.thermal spray

PVD-CrN coatin

Cr-Ceramic coating

Cylinder TR
liner

=2 ; <3
Fig. 2 Optical macrographs on worn surface fter Shrs wear test
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Fig. 3 Comparison of friction coefficients during
test period
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Fig. 4 Wear tracks of piston ring and liner
specimen after Shrs wear test

(a) Hard Cr plating (b) Mo thermal spray
(c) PVD-CtN coating  (d) Cr-Ceramic coating
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Fig. 5 Comparison of piston ring wear after Shrs
accelerative wear test
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