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Effect of grains and sintering aids on Mode Il crack growth of silicon nitride
ceramic materials under compression
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The following features of silicon nitride under cyclic fatigues in Mode I
and Mode Il were observed using an SEM; ligaments formed when cracks occurred between silicon
nitride grain boundaries; this kind of cracks did not connect across the crystal grains; some of
them grew inside and connected each other near the surface; the growths of discontinuous surface
and/or subsurface cracks were caused by fracture occurring at the grain boundary in front of the
crack tips. Based on these features, data under fatigue cycles was analyzed from the view point of
the energy release rate under static conditions (G_I G_T) which was proposed by Hutchinson for two
types of fracture forms (intergranular and transgranular fractures). It was found that the
correlation between the transgranular fractures, intergranular fractures which were affected by
sintering aid around grain boundaries and the’ G_T G_I' was not clear in silicon nitride.
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