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Fig 1 Finite elenentmodel for smulating friction and
wear on film/ substrate system
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(a) Normal stress o
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(d) Shear stress o .
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(b) Normal stress o,
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Fig 2 Finite elanentmap for stress concentration at the edge of grinding - trace under defomation
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Fig 3 Themegp for streswo ,, distribution near the center
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Fig. 4 The map for stress ¢, distribution in film/substrate system with film thinning down
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Fig.5 Grinding — trace surface morphology after different wear distance
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Fig 6 Friction coefficient for film/ substrate system Fig 7 Themomhology of edge crack on cross- section
6 / of grinding - trace at steady wear stage
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(a) Steady wear stage (b) Film unsteady wear stage (¢) System failure stage (d) System failure stage

Fig 8 Crack momphologies in film on cross- section of grinding - trace at different wear stage
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Fig 9 Failure mechanical sketch of fim/ substrate under friction and wear
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Fnite Elanent Simulation of Friction and W ear Exper iment
on TiN Film /Carbon Steel Substrate Systan

YANG Hong - gang, L | Shu, L IlU Yang, WANG Peng
(Institute of M etal Research, Chinese Acadamy of Sciences Shenyang 110016, China)

Abstract: The finite elanent simulation of friction and wear experiment on TiN film/carbon steel substrate system
show's that several stress concentrations at edge of grinding - trace, tensile stress inside and outside grinding -
trace, shear stress at film / substrate interface all affect tribological behavior of the systan.  The reaults calculated by
FBM have been confimed by pin/disc test According to the analysisof crack initiation and propagation in film as
well as damage and breakage of systam, the processof friction and wear can be divided into several stages, such as
wear - in, steadywear, film unsteady wear, and systam failure The failure mechanisn of hard fiim / ©ft substrate
gystan in friction and wear experiment under snall loading has been suggested The stress concentrations and
tensile stress have important function on crack initiation and propagation, which can cause the brittle breakage in
fim. The stress concentrations at edge of grinding - trace due t defomation play most mportant role on early
damage which reaults in wear failure of film/substrate systam
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