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Fig.1 XRD patterns of h-BN-ZrO,-SiC multiphase ceramics

with different SiC contents
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Fig.2 SEM micrographs of polished surfaces parallel to pressure of h-BN-ZrO,-SiC multiphase ceramics with different SiC contents:

(a) 0%, (b) 5%, (c) 10%, (d) 15%, (e) 20%, and (f) 25%
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Fig.3 Density and relative density of h-BN-ZrO,-SiC multiphase

ceramics with different SiC contents
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modulus (b) of h-BN-ZrO,-SiC multiphase ceramics with

different SiC contents

B 5 h-BN-ZrOp-SiC & I % i b I 72 35
Fig.5 Fracture morphology of h-BN-ZrO,-SiC multiphase

ceramics

3 &£ i

1) 7€ SPS kgt fiH, h-BN-ZrO,-SiC & Ml %
FAHBNEA KA RN, A E SIC AHIN, ZrO, #H
FEE R T RHELL t+-ZrO, 45 {7 4E, {224 SiC Ml ZrO,
PIARILAE RS, TERRIR IS FE i 4 t-2r0, KAARAR, #%

A5 m-Zr0,.

2) 992K SiC A& A h-BN-ZrO,-SiC & M &
rkesh, $2 e 5 A M g 1 0% B A e Re . TEIR N
259%SiC 4K BIURLIN g 4 MR REBLAE,  BCHT Wr R 1k
P REE AT 2 R B 4> ik 3.24 MPa-m2. 115 GPa
M 268.4 MPa.

3) 7E h-BN-ZrO,-SiC & g & SiC g4l K ik e
BT b B 5 S ET L VRO A S E R AL R AR
FINEZ SIC GKBTOR A FI T H2 v AH 7] 1) 45 & 56 5 N
ML Y T, 98 h-BN 5 ZrO, A 17 B T #4
SRBC AR B B AR B D BMR S, THAETE 2 I RE,
P2 5 52 AH W 1D B 2 ) 1k A S R

&30

[1] Xie Zhipeng(iff £ M5). Structural Ceramics(4h 1 ¥ % )[M].
Beijing: Tsinghua University Press, 2011: 458

[2] Eichler J, Lesniak C. J Eur Ceram Soc[J], 2008, 28(5): 1105

[3] Zhai Fengrui(# R i), Xie Zhipeng(it & M), Zhang Heng(3k
#7) et al. Journal of the Chinese Ceramic Society(f:fg £h 2%
#)[J], 2015, 43(6): 765

[4] Wang Yujin(E & 4), Cui Lei(# #), Jia Dechang(%i /% 5) et
al. Rare Metal Materials and Engineering(%if5 4 )& # Kl 5
TTFA)[J], 2009, 38(S2): 470

[5] Zhai Fengrui( # A %), Yi Zhongzhou( % * &), Xu
Ruomeng(f## %) et al. Journal of the Chinese Ceramic
Society (TR £ %3] )[J], 2014, 42(12): 1491

[6] Wang Xiangdong( E 4 &), Qiao Guanjun( 7+ ik %), Jin
Zhihao(4: &%), Rare Metal Materials and Engineering (%4
& JEM AR5 TRE)[J], 2003, 32(7): 498

[7] Xu Y, Ma TY, Wang X H et al. Ceram Int[J], 2014, 40(7): 11
171

[8] Zheng Y T, Li H B, Zhou T. Mater Sci Eng A[J], 2012, 540:
102

[9] Mazaheri M, Simchi A, Golestani-Fard F. J Eur Ceram Soc[J],
2008, 28(15): 2933

[10] Zhang Yong(7k ), He Xinbo({A #7 %), Qu Xuanhui( i i #%)
et al. Journal of University of Science and Technology
Beijing(db 5t BH K 22 231 [J], 2008, 30(12): 1414

[11] Guan Zhenduo(><#%%%). Physical Properties of Inorganic
Materials( JC AL #4 %t 47 # ¥ &8 )[M]. Beijing: Tsinghua
University Press, 2011: 47

[12] Chen L, Wang Y J, Shen H F et al. Mater Sci Eng A[J], 2014,
590: 346

[13] Shen Z J, Johnsson M, Zhao Z et al. J Am Ceram Soc[J],
2002, 85(8): 1921

References


http://www.sciencedirect.com/science/article/pii/S0955221907004700
http://xueshu.baidu.com/s?wd=paperuri%3A%287dbd10a7ec31b0382640f209247f2be3%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fwww.cqvip.com%2FQK%2F90326X%2F201506%2F1005676929.html&ie=utf-8&sc_us=14489162828650307974
http://xueshu.baidu.com/s?wd=paperuri%3A%28711a1686e14a3dafd075523adf56dfb4%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fd.wanfangdata.com.cn%2FConference_7709684.aspx&ie=utf-8&sc_us=9428792362935643797
http://xueshu.baidu.com/s?wd=paperuri%3A%28bbf14b51421b1322564b9dd6bb943982%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fd.wanfangdata.com.cn%2FPeriodical%2Fgsyxb201412003&ie=utf-8&sc_us=1768840031076205734
http://xueshu.baidu.com/s?wd=paperuri%3A%28bbf14b51421b1322564b9dd6bb943982%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fd.wanfangdata.com.cn%2FPeriodical%2Fgsyxb201412003&ie=utf-8&sc_us=1768840031076205734
http://xueshu.baidu.com/s?wd=paperuri%3A%286f5beff280704b693ba1aff235650012%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fd.wanfangdata.com.cn%2FPeriodical%2Fxyjsclygc200307005&ie=utf-8&sc_us=862832833398943214
http://www.sciencedirect.com/science/article/pii/S0272884214004878
http://www.sciencedirect.com/science/article/pii/S0921509312001530
http://www.sciencedirect.com/science/article/pii/S0955221908002264
http://xueshu.baidu.com/s?wd=paperuri%3A%28af09ca86a6b64675feac4f75abcec52a%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fd.wanfangdata.com.cn%2FPeriodical%2Fbjkjdxxb200812019&ie=utf-8&sc_us=4471764920759965219
http://xueshu.baidu.com/s?wd=paperuri%3A%28af09ca86a6b64675feac4f75abcec52a%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fd.wanfangdata.com.cn%2FPeriodical%2Fbjkjdxxb200812019&ie=utf-8&sc_us=4471764920759965219
http://xueshu.baidu.com/s?wd=paperuri%3A%2805aae0c03fe8a7137c757a690ecd8492%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS0921509313011581&ie=utf-8&sc_us=9979550089693074911
http://xueshu.baidu.com/s?wd=paperuri%3A%28861e4d0498bd9b65a673e1d41f00bd34%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2F10.1111%2Fj.1151-2916.2002.tb00381.x%2Fpdf&ie=utf-8&sc_us=543466628458669838

H1 BRI YK SiC Xt BN-ZrO,-SiC S AH M %414 5 1 2 R s i 397 -

[14] Zhai Fengrui(# K ¥). Thesis for Doctorate(# & 3)[D]. [15] Guo Xiaolong(¥k/NJ2). Thesis for Master(fii it 3)[D].
Beijing: University of Science and Technology Beijing, 2017 Qingdao: Qingdao University, 2001

Effect of Nano SiC on Microstructure and Mechanical Properties of BN-ZrO,-SiC
Multiphase Ceramics

Zhai Fengrui® 2, Lu Min !, Shan Ke!, Xie Zhipeng®, Yi Zhongzhou*
(1. Honghe University, Mengzi 661199, China)
(2. University of Science and Technology Beijing, Beijing 100083, China)
(3. State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China)

Abstract: h-BN-ZrO,-SiC multiphase ceramics were prepared rapidly by spark plasma sintering (SPS) with h-BN, ZrO; and SiC powders
as raw materials and 8% (Al,Os+Y,03) as sintering aids. The effects of nano SiC content on the densification, microstructure and
mechanical properties of h-BN-ZrO,-SiC multiphase ceramics were investigated. The results show that the addition of nano SiC particles
can effectively promote the sintering and increase density and mechanical properties of the sintered samples at a low sintering temperature.
The flexural strength, fracture toughness and elastic modulus all increase with the content increase of nano SiC, especially, the increment
of the elastic modulus is obvious. The comparison of all results shows that the sample with the SiC content of 25% has optimal mechanical
properties, and the flexural strength, fracture toughness and elastic modulus are 268.4 MPa, 3.24 MPa -m*? and 115 GPa, respectively. It is
mainly because the nano SiC particles can better play a gap filling, dispersion strengthening and grain boundary pinning effect than ZrO,
which are beneficial to improve the bonding strength between the phases and reduce the residual stress due to thermal mismatch. As a
result, more fracture energy is absorbed during the crack propagation process, and the flexural strength and fracture toughness increase.
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