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Refined Continuum Model on the Behavior of Intergranualr Films in
Silicon Nitride Ceramics
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To address the role of sintering additives on the behavior of intergranular glassy
films 1n SiaNy ceramics, a refined continuum model was proposed based on the bond
strength consideration between cations and anions in the film. The refined model
indicated that the attractive van der Waals and repulsive steric forces would be
modified with the mcorporation of additive ions mn the film. It also implied that the
charge and size of ions, which determine the bond strength between cations and
anions, and the amount of ions are important parameters to the force balance and
behavior of intergranular films Experimental evidences of (i) the effect of sintering
additives on the thickness of intergranular films in SisNs ceramics and (ii) the
occurrences of squeezing out of intergranular films in hot-pressed SuNs under a
moderate external pressure (e.g., 25 MPa) were discussed to confirm the valdity of

the present model.
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