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Wear Failure Mechanism of Cylinder Liner-Piston Ring Friction Pair for

High Power Diesel Engines
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(a. Department of Mechanical Engineering b. Department of Equipment Remanufacture Engineering, Acade-

my of Armored Forces Engineering, Beijing 100072)

Abstract: To delay friction pair failure, improve the life span of high power diesel engines, and provide theo-
ry for decreasing the wear of cylinder liner and piston ring friction pair, the wear mechanism of friction pair
was investigated. The morphologies and chemical composition of original and failure (after 500 h) cylinder lin-
er and piston rings were analyzed by SEM~EDS. The results show that the wear mechanism of top dead center
(TDC) nearby is comprehensive abrasive wear, adhesion wear and corrosion wear. The wear mechanism of
middle location is similar to that of TDC, nevertheless adhesion wear is not serious. The wear mechanism of
bottom dead center (BDC) nearby is mainly abrasive wear. Cr coating of the top ring is worn out, and steel is
exposed. The wear mechanism is comprehensive abrasive wear, adhesion wear and fatigue wear. Generally,
Cr coating of the second ring is complete and wear mechanism is abrasive wear.
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Fig. 1 SEM morphologies and EDS analysis of cylinder liner
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(a) Worn morphology of surface (b) Enlarged view of area A in (a) (c) Enlarged view of area B in (a) (d) EDS analysis

of black deposit in (c)
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Fig. 2 Worn morphologies and EDS analysis of TDC nearby
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Fig. 3 Worn morphologies of middle location of cylinder liner
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Fig. 5 SEM morphologies and EDS analysis of piston rings
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Fig. 6 Worn morphologies and EDS analysis of the top ring
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Fig. 7 Worn morphologies and EDS analysis of the second ring
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