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Metrological Characteristics of Cylinder Liner Wear Surface Waviness and Roughness

ZHU Ya-qiong, SHEN Yan. JIN Mei, XU Jiu—jun
(Key Lab of Ship—Machinery Maintenance & Manufacture, Dalian Maritime University, Dalian 116026, Lia-

oning)

Abstract: The starvation experiment of boron phosphorus alloy cast iron cylinder and chromium nitride pis-
ton ring was designed. The cylinder liner samples including running—in normal wear and abnormal wear were
obtained in the starvation experiment. Layers of high—frequency coefficients for three—dimensional surface to-
pography were obtained by two—dimensional discrete wavelet and classified by two—dimensional power spectral
density. Then cylinder shape error, waviness and roughness were reconstructed. The geometric characteristics
of waviness and roughness were analyzed by the arithmetic mean deviation, the slope parameter, and the peak
curvature parameter. The results show that the waviness and roughness of different wear state can be extrac-
ted by multi-resolution two—dimensional discrete wavelet. As the wear progresses, the arithmetic mean devia-
tion, slope parameter, and peak curvature parameter of waviness increase. When abnormal wear occurs, the
change magnitude of the arithmetic mean deviation for waviness is greater than roughness. The change magni-
tude of the slope parameter for roughness is greater than that of waviness. The change magnitude of peak cur-

vature parameters for waviness is similar to that of roughness during the period.
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Table 1 Parameters of the starvation experiment
Experiment period Temperature/ C Speed/(r « min™") Load/MPa Time/min
Low load run—in period 120 200 10 10
High load run—in period 180 200 40 60
Stop oil 180 200 40 To scuffing
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Fig. 1 Evolution of the friction force
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Fig. 3 Three—dimensional surface morphologies of the original cylinder samples
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