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Table 1 Friction coefficient and testing temperature

corresponding to the valley of

u-T curve
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Table 2 Fitting results of peak position and width (FW HM ) of G-line and graphitic crystallite size (La) of worn
cast iron surface corresponding to typical pointsc, d, and e

Typical Position of G line /an™ ! PVHM /an 1 L a/m
point M o-gprayed N itrided Cr-plated M o-sprayed N itrided Cr-plated M o-grayed N itrided Cr-plated
c 1591 1588 1585 127 131 135 2 66 2 52 2 46
d 1593 1590 1588 98 102 108 3 55 320 3 08
e 1 599 1595 1593 72 81 93 2 80 2 36 2 25
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Tribocarbonization of a Fully Formulated EngineO il and
the Correlation between ItsD egraded
Product Character isticsand Tr ibological Behav ior
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(1 School o M aterials Science and Engineering, Yanshan U niversity, Q inhuangdao 066004, China;
2 State K ey L aboratory o T ribology, Tsinghua U niversity, B eijing 100084, China)

Abstract: The tribocarbonization behavior of a fully fomulated engine oil SJ/CF/8V -30w as investigated on
an SRV tribotester with regpect to the frictional pairsof M o-gprayed coating/cast iron, nitrided coating/cast
iron, and Cr-plated coating/cast iron, under stepw ise heating condition T he tribocarbonized product of the
engine oil was characterized by means of laser-Raman ectroscopy, and the correlation between the
characteristics of the degraded products and the tribological behavior of the frictional pairswas explored
acoordingly. It was danonstrated that the different frictional pair show ed different changing tendency of
friction ocoefficient with increasing testing temperature A minmal friction coefficient, however, was
recorded for each frictional pair in the temperature range of 300-370 , though it was different for each
frictional pair Raman gectrosoopic examination of theworn cast iron surfaces indicated that carbonaceous
substancesw ere derived from the degradation and carbonization of the engine oil, which were composed of
both disordered and ordered carbonaceous species whose ratios depended on the test temperature The
positions and w idths of the G-lineson the Raman ectra of the degraded productsof the engine oil, and the
calculated graphite crystallite sizes (L a) of the degraded productsw ere al different for each frictional pair.

It was thus supposed that there existed some kind of relevance betw een the L a value and the minimum
friction coefficient for each frictional pair Namely, M o-sprayed coating/cast iron pair giving the low est
friction coefficient recorded the maximal L a value of the carbonaceous Pecies of the oil-degraded product as
well
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