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Table 1 M echanical properties of

ceramic material

M aterial E/(N*Hm™ %) u
W hisker SiC 0.4 0.21
Matrix SizNy 0.3 0.21
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Fig. 1 Graphic representation of loading model, net division and whisker angle
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Fig.2 Curve of principle stress in crack tip vs

angle of whiskerbridging
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Fig. 3 Contour lines of maximum principle stress ( a)

T

and tensile stress (b) distribution in
loading model when 0= 0°
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Fig. 4 Curves of principle stress vs

w hisker-bridging angle in whiskers
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Fig. 5 SEM of SiC whisker pulled out

from Si3N4 matrix
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Fig. 6 Curve of angle ( @) between principle
stress direction and w hisker axis direction vs

w hisker-bridging angle ( 0)
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Fig.7 SEM of broken SiC whisker
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Fig. 8 Curves of principle stress in matrix

around whisker roots vs

w hisker-bridging angle ( a)
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Reinforcing effect of orderly additive orientation of

SiC whisker in SisNs ceramic matrix

ZHU Qrfang', YAO Wei', SUN Lrhong', WANG Rurkun', DONG Limin’, ZHANG Bac qing’
(1. General Research Institute for Nonferrous Metals, Beijing 100088, P.R. China;
2. Department of Materials, Tsinghua University, Beijing 100084, P.R. China)

[ Abstract] The effect of additive orientation of SiC-w hisker was studied, the stress redistribution caused by whisker-bridging orien-

tation was analyzed by finite-element method, and the stressstrain fields in zone of crack end with whisker were obtained at different

additive orientations in SizN4 ceramic material. When the specimen was loaded by [

type, analysis results showed that the tensile

stress in crack end and the main stress in whisker depended directly on the angle 6 (angle between whisker axis and normal line of

If 6= 0,

crack face) .

it means that whisker axis is perpendicular to crack face,

the energy dissipation caused by whisker-bridge join

in zone of crack end achieves its maximum and the reintoughening effect of material achieves the best of all; along with growth of an-

gle 0, the maximum principal stress in the matrix of whisker roots increases, when it achieves its limit,

and orientation effect will be weakened.

the whisker will be broken

[Key words] SiC whisker; SizNy; bridge join; additive orientation; reintoughening mechanism
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