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Fig.1 SEM images of two types of SiC whiskers: (a) A and (b) B
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Fig.2 XRD patterns of SiC,/ZrB, composite before and after

sintering
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Fig.3 SEM images of ZrB, composites with (a) A and (b) B SiC
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Table 1 Mechanical property of ZrB; based composites

. Hardness, 2
Composition Kic/MPa'm o/MPa  Reference
HV/GPa
7ZrB, 8.7~23 2.30~3.75 350~580 [14,15]
ZrB; -20%SiC, 14~24 4.00~4.40 390~730 [14,16]
ZrB, -20%SiC,, 18.1£1.0 4.61+0.4 598+11 ZSWA
ZrB, -20%SiC,, 18.7+0.9  5.97+0.3 651+33 ZSWB
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Fig.6  Fracture surface images of ZSWA (a) and ZSWB (b)

3 & it

1) PRPA R SiC 20035 RE 4 4 2 BT 3644
Hr, T ZSWB R AT EL R ZSWA B K

2) WAHAERE MR E S R R AR i T
S8R JE R 4 B0 T 5 KA B K e i R R )
ZSWBH B} 125 iy 5 25 A0 KT 2 I 43 3] 651 MPafil
5.97MPa-m'?. 5 B ZeBo MR HE 23 B4R 151 12%~86
%H160%~160%: 111 5 SICHUR G 3R ZeB, & A #RHH LE
W 24 PE R 136%~50% 25 A7, TS A B A 2 .

3) En 2R R SR AL B B A 0, DA R A
PTIORE PR R R o B8 B L = 2R AU
e LA B i 20 R A B FAR

S E 30K

[1] Upadhya K, Yang J M, Hoffman W P. Am Ceram Soc Buli[J],
1997, 76: 51

[2] Levine S R, Opila E J, Halbig M C et al. J Euro Ceram Soc[J],
2002, 22: 2757

[3] Adam L G, William G F, Gregory E H. J Am Ceram Soc[J],
2004, 87: 1170

[4] Becher P F, Wei G C. J Am Ceram Soc[J], 1984, 67: 267

[5] Frank D G, John J P. J Am Ceram Soc[J], 1985, 68(181): C200

References



559 10 MRV 4%, P BREEHI & SiCWw/ZrB, M % 5 & RIS

* 1637 -

[6] Deng J X, Ai X. Materials Research Bulletin[J], 1998, 33: 575

[7] Jiang X, Chen Y, Sun X W. J Euro Ceram Soc[J], 1999, 19:
2033

[81Lin GY, Lei T C, Wang S X. Ceram Intern[J], 1996, 22: 199

[9] Monteverde F, Guicciardi S, Bellosi A. Mater Sci Eng A[J],
2003, 346: 310

[10] Sun L, Pan J S. Mater Lett[J], 2002, 53: 63

[11] Hua Y F, Zhang L T, Cheng L F. Mater Sci Eng A[J], 2006,

428: 346

[12] Ye F, Lei T C, Zhou Y. Mater Sci Eng A[J], 2000, 281: 305
[13] Li Jingping(Z£4:°1*), Han Jiecai(#i A 4") et al. Ordnance
Mater Sci Eng(5 288 BLRF2 5 TRE[J], 2006, 29(1): 53
[14] Monteverde F, Guicciardi S, Bellosi A. Mater Sci Eng A[J],

2003, 346(1~2): 310
[15] Monteverde F, Bellosi A. Adv Eng Mater[J], 2003, 5(7): 508
[16] Levine S R, Opila E J, Halbiq M C et al. J Eur Ceram Soc[J],
2002, 22(14~15): 2757

ZxB, Matrix Ceramic Composites by Hot-Pressed and SiC Whisker Reinforced

Chen Dejiang, Liu Chengyong, Xu Lin, Han Wenbo
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: ZrB, based ceramic matrix composites containing two kinds of SiC whiskers were produced at 1800 ‘C under a uniaxial load of
30 MPa by hot-pressing. The microstructure and mechanical properties of the two composites were investigated. The results show that the
flexural strength and fracture toughness of composites are related with the aspect ratio of SiC whisker: the larger the aspect ratio is, the
better of the properties of materials. The maximum flexural strength and the fracture toughness are 651 MPa and 5.97 MPa.m'?,
respectively. The mechanical properties, especially the fracture toughness, are much higher than that of monolithic ZrB; and SiC particles

reinforced ZrB, composites due to the main toughening mechanisms of crack deflection, whisker bridging and pullout.
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