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TOUGHENING MECHANISMS AND WHISKER
ORIENTATION DEPENDENCE IN WHISKER
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ABSTRACT The main mechanisms correlated with the toughening process of whisker reinforced
CMCs, including whisker/matrix interface debonding, whisker bridging, sliding friction between whisker
and matrix, and local matrix spalling, was explored. The dependence of the occurrence and the acting
processes on whisker orientation was particularly emphasized, and was characterized with the modeled
relations. The results showed that most of whiskers are broken in the bridging process and the broken
whiskers continuously consume energy with the form of sliding friction. However, when whisker orien-
tation angle is large, the bridging process and the sliding friction process could be cut off due to the
local matrix spalling.
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Fig.1 Scanning electron micrograph of the Fig.2 Scanning electron micrograph showing

fractured surface image of the sample whisker bridging
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Fig.3 Scanning electron micrograph showing Fig.4 Scanning electron micrograph showing

whisker breaking image fractional sliding of whisker
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Fig.6 Mechanical condition during interac-
tion between whisker and matrix; (a)
bridging process, (b) sliding friction
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