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0.5 um, KAEWKT 10, RHAEBAARRKRIE. B
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Fig.1 XRD patterns of MoSi,-based composites: (a) MoSiz-20%S13N4p), (b) M0Si2-20%8SiCw), and (¢) MoSi>-20%S13N4p)-20%SiCw)
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Fig.2 SEM images of samples: (a) MoSiy, (b) M0Si,-20%Si3Nyp), (¢) M0Si,-20%SiC(w), and (d)

MoSi2-20%Si3N4(p)-20%SiC(w)
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Table 1 Mechanical properties and densities of fracture

toughness samples

. Bending Fracture
Sample Dedl;j/lty’ s;rengtl;, toughness, HV/GPa
0 bending i 172
MPa ch/MPa m
MoSi, 98.6 216 3.1 8.1
MoSi-20%Si3N4p)  97.5 335 8.2 9.3
MoSi,-20% SiCw) 98.1 368 7.6 9.6
MOSiz-ZO%Si3N4(p)
220%SiCe) 96.3 427 10.4 11.4
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by X R MoSiy 145 b 5 AH e 1 2R 254 3
el Sic 2R SisNg R FHIGIN, £ —Ef % L
W T MoSiy RS AEREPE, A AT BEAE L MoSi, Y
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Fig.3 SEM images of fracture surface of t samples by three-point
bending test: (a) MoSi,, (b) M0Si2-20%S13Na4,), (¢) MoSiz-
20%SiCw), and (d) MoSi>-20%S13N4()-20%SiCw)
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)T 5/ L e B ai AR AT BN £ T Sl [
LIS, A SRR P 10 T A8 T B A 3o 44 ) 960 AT 408 16 1 r
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A RL I i B2

B 3 AL, s A S, MoSiy 1 5k B
Ak, W 4l MoSi, 1R i 2 i 24 528 9 ik %
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W2 1) Ee A oS, Ly RERR ) BP T 4P Ko W 2
P
2.3.2.2 YU 5 CEP)

T RL T TR B X 4l MoSi, 5 MoSi,-
20%S13N4)-20%SiC) Z 5 4 BF RO e @ A2 2 AT
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HE 4 70, HIRRGUNY B E SRS
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Fig.4  Propagation path of crack: (a) MoSi, and (b)
MOSi2-20%Si3N4(p)-20%SiC(w)
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Fig.5 Crack micro-bridging in MoSi»-20% Si3N4)-20%SiCw)

composite
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Strengthening and Toughening Effect and Its Mechanism for
Si3Ny(p)/SiC(,-MoSi, Composite

Zhou Hongming, Yi Danqing, Liu Gongqi, Xiao Lairong
(Central South University, Changsha 410083, China)

Abstract: The structure, morphology, hardness, breaking toughness, strengthening and toughening mechanism of MoSi,-Si3Nyp)/SiCw)
composites were investigated by means of XRD, SEM, Vichers hardness tester and electrical omnipotence material tester in this paper. It is
shown that the SiC whiskers and Si3Ny4 particles have the coordinated strengthening and toughening effect on MoSi», the bending strength
and room temperature fracture toughness of MoSi»-20 vol% SisNup-20 vol%SiC,) composite are 427 MPa and 10.4 MPa'm'?,
respectively, which is higher than that of MoSi, strengthened and toughened by SiC whiskers or SisN4 particles. The strengthening
mechanism of MoSi>-Si3Ny4()/SiC(w) composites are the fine grains and dispersion strengthening, and the toughening mechanism are the
fine grain toughening and the crack deflection and the micro bridge join toughening.

Key words: MoSi,; composite; Si3sNy particle; SiC whisker; strengthening-toughening mechanism
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