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FAIL URE MECHANISM OF DEVICES WITH DUCTIL E COATING
UNDERGOING THE MICRO-SCRATCHING
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Abgract The adhesve grengh and failure of the ductile coating film/3- subgrate sysem undergping the micro- scratch loading are
dudied experimentaly and theoreticaly. The falure characteridics of the sygem are observed. Moreover , the relaionships o the
horizontal driving force and the scraich depth with scratch di gance accormpanying the delamination on the interface are measured. For the
scratch characters, a double-cohesve zone nodd is developed , by which the numericd smulation of the dadic-plagdic ddamination of
theinteface is carried out. Theoreticd prediction of the energy rdease rae with other parameters under interface ddaminating is
obtained. The applications of the prediction result to the present experiment for Al/S and to the experiment for R/NiO in literature show
that both results are consgent. Through experimenta research and theoreticd analyssfor the micro- scratch process of the ductile filmy/
brittle subgtrate, the following conclusions are reached. (1) The micro-scratch failure characteridic of the ductile film is that when the
<craiching tip goproaches the intefface , delami nating phenomeron o the film aong the intexface takes place abruptly and at the sde of
brittle subgrate near the inteface a crack isformed and propagated. The totd energy rdease rae of the film ddaminating sysem is
characterized by the horizontd drivingforce. The pladic deformation of thefilm (or coating materid) has a strong shidding to the scratch
process. (2) The inteface sgparation drength and materid shear drength have condderable irfluence on the micro- scraich process.
(3) Theirfluence o the scratch knife ange on the horizonta driving force is insengtive.
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