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Table 2 W ear rate reduction of piston ring and cylinder by
M dDTC andM dD TP at different temperatures

W ear rate decrease/%

Typeof OM C T/

Piston ring Cylinder liner
MoDTC 125 25 4 48 0
320 17. 0 13 4
MoDTP 125 181 338
320 11 1 16 2
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Fig 3 SBEM imagesof worn cylinder liner surfaces lubricated w ithM P at different temperatures
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Effect of M dDTC andM dD TP on Tr ibological Behavior of
Cylinder L iner/Piston Ring

ZHAN G Rui-jun’, L | Sheng-hua', JN Yuan-sheng', WAN G Yu-cong’, TUN G Simon C?
(1 State K ey L aboratory o Tribology, Tsinghua U niversity, B eijing 100084, China;
2 General M otors Corporation, D etroit 48090-9055, U SA )

Abstract: The tribological behavior of M o-gprayed piston ring sliding against grey cast iron cylinder liner
under the lubrication of a fully fomulated petroleun based engine oil SJ/8V -30 containing molybdenum
dithiocarbomate (M oD TC) or molybdenum dithiophogphate (M oD TP) was investigated w ith an Optimol-
SRV test rig The testing temperatures were controlled at 125 and 320 to smulate the real engine
operating conditions Theworn surfaces of the piston ring and cylinder liner w ere observed and analyzed by
means of scanning electron microscopy (SBM ) and X -ray photoelectron gpectrosoopy (XPS). Itwasobserved
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that the frictional behavior of bothM oD TC andM oD TP depends heavily on the experimental temperature;
M oD TC is effective in decreasing the friction coefficient and w ear rate at a relatively extended test duration
whileM oD TP show s friction-reduction ability only at relatively high temperatures It can be seen from the
SEM observations of theworn piston ring and cylinder liner surfaces that the set test tenperature range has
alo strong impact on both thew ear severity and thew ear mechanisn s in the contact surface W hen it rises
from 125 to 320 , thewear becomesmore serious, and thew ear mechanisn changes from abrasion to
adhension In addition, the cheamical interaction betw een the lubricant containing organo-molybdenum and
the tribocontact surfaces plays a crucial role in friction reducing or antwear film formmation, which is
dependent on the tribochemical characteristics of the active ferrous materials and the applied friction
modifiers such asMoDTC orMoDTP. XPS analysis of theworn cylinder liner surfaces indicates that the
resultant tribochemical films are mainly composed of iron oxides, molybdenum oxide, iron sulfide,
molybdenum disulfide, and zinc and iron phoghates The proportion of these gecies is a function of both
the gecific friction modifiers used and the experimental tenperature It is supposed that the better friction-
reduction and w ear-resistant actionsof MoDTC at 125 is attributed to the higher content of M 0S: and
other w ear-resistant compounds generated on theworn cylinder liner surfaces
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