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Fig.1 XRD patterns of TisSiC, ceramics with different Al

contents sintered by hot pressing
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Fig.2 SEM images of the TisSiC, ceramics fracture with
different Al contents: (a) 0%Al and (b) 10%Al
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Fig.3 SEM images of the sample fracture with different Al
contents oxidized at 1000 ‘C for 10 h: (a) 0% Al and
(b) 10% Al
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Fig.4 SEM images of the sample fracture with different Al
contents oxidized at 1200 ‘C for 10 h: (a) 0% Al and
(b) 10% Al
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Fig.5 EDS spectra of oxidized surface at 1000 C of undoped (a)
and 10% Al-doped (b) samples
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Fig.6 Real component &' (a) and imaginary component &" (b) of

permittivity for undoped and 10% Al-doped samples
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Fig.7 Crystal structure of Al-doped Ti3SiC,

i, RAER (1) FrosskiE s, e A 8 %
RUBRRE . AESZARSNAAE TR, Al B AL Ak B I 950K
G R RS, AT 3R S AR AL A FE O,
EIERT Al BIFEMBINEHES & Bk, R
[ FL S 1A DA AN B 48 % SRS (K Fa st AR AL 1A, fE
3 Al $57% TisSiCy Ff il R I H BT IR A AL RE

AT Al 4 b (1)
3 & it

1) Frfil# Al B4 TiSiC, M % BAH 4 & 1M
TisSIC, B & o $, P& fiokl 2 I 0 B 2 IR, i3
TE AN A2 TR A W

2) fF 1200 CHE 1L 10 h i}, Al 522825 T TisSiC,
Mg A ERE, FAEE RS AFE WD T
27.6%.

3) 7E 8.2~12.4 GHz # %3 , 10%Al 5 2 TisSiC,
Ve R i &' A e A 73 5 60.8 F1 6.28, KR B2
T TiaSiC, B & 0k A Ha M fg

&30

[1] Medvedeva N |, Enyashin A N, lvanovskii A L. J Struct
Chem[J], 2011, 52: 78

[2] Cetinkaya S, Eroglu S. Ceram Int[J], 2012, 38: 6445

[3] Zhang H B, Wang X, Nickel K G et al. Scripta Mater[J], 2008,
59: 746

[4] Tang Huiyi(fF<%%), Zhu Degui(Z& %), Liu Bo(xX| 1) et al.
Journal of Inorganic Materials(JC #L #4 ¥} %% #)[J], 2009,
24(4): 821

[5] Li Z, Wei X, Luo F et al. Ceram Inter[J], 2014, 40: 2545

[6] Zhang Z F, Sun Z M, Hashimoto H et al. J Eur Ceram Soc[J],
2002, 22: 2957

[7] Kero I, Tegman R, Antti M L. Ceram Inter[J], 2010, 36: 1259

[8] Huang Z, Zhai H, Zhou W et al. T Nonferr Metal Soc[J], 2005,
15(2): 266

[9] Yang J, Zhang X, Wang Z et al. Ceram Inter[J], 2012, 38:
3509

[10] Li J F, Matsuki T, Watanabe R. J Am Ceram Soc[J], 2002,
85(4): 1004

[11] Liang B Y, Wang M Z, Sun J F et al. J Alloy Compd[J], 2009,
474: 118

[12] Zou Y, Sun Z M, Tada S, et al. J Alloy Compd[J], 2008, 461:
579

[13] Zhou Y C, Chen J X, Wang J Y. Acta Mater[J], 2006, 54:
1317

[14] Chen Xuegang(<ZNI), Ye Ying(" %), Cheng Jipeng(f2

References


http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%94%90%e4%bc%9a%e6%af%85&code=23287797;10224274;09160232;09161385;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e6%9c%b1%e5%be%b7%e8%b4%b5&code=23287797;10224274;09160232;09161385;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%88%98%e5%8d%9a&code=23287797;10224274;09160232;09161385;

< 472 - A& REMES T 546 4%

4k J8). Journal of Inorganic Materials(JCHLA4 BE 22 47)[9], 59: 155

2011, 26(5): 449 [18] zhang H B, Zhou Y C, Bao Y W et al. Acta Mater[J], 2004,
[15] Li Shibo(Z=1H:3#), Cheng Laifei(/#3k &), Wang Dong(F %) 52: 3631

et al. Acta Materiae Compositae Sinica(& &k 224%)[J], [19] Zhao Tingkai(#X#EHl), Guo Zhengguang(%4%), Zhang

2002, 19(6): 20 Hongyan( ik £ #& ) et al. Rare Metal Materials and
[16] Li Haiyan(Z=i#g#), Zhou Yang(J& ), Lu Jinrong(i# 4 %) Engineering(?f 4 J8 #1785 T#2) [J], 2015, 44(12): 3183

et al. Rare Metal Materials and Engineering (¥ 4 & #4 #l [20] Li Z, Zhou W, Su X et al. J Am Ceram Soc[J], 2009, 92(9):

15 TH2)[J], 2016, 45(1): 212 2116

[17] Yang S L, Sun Z M, Hashimoto H et al. Oxid Met[J], 2003,

Influence of Al Doping on the Preparation and Properties of TizSiC, Ceramics

Li Zhimin*, Zhang Maolin®, Yan Yangxi', Huang Yunxia, Luo Fa? Pang Jinbiao®
(1. Xidian University, Xi’an 710071, China)
(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(3. Yunke Electronic Co. Ltd, Zhenhua Group, Guiyang 550018, China)

Abstract: Al-doped Ti3SiC, ceramics were prepared by hot-pressing sintering, and the phase composition, microstructure, oxidation resistance and
microwave dielectric properties of the prepared samples were characterized by X-ray diffractometer, scanning electron microscope, energy
dispersive spectroscopy and vector network analyzer, respectively. Results show that the prepared ceramic with Al doping has higher mass fraction
of TisSiC,, and the as-prepared ceramic grains present a typical laminated appearance. Through the Al doping approach, the oxidation resistance of
Ti3SiC, ceramic at 1200 <T is significantly improved, and its real component ¢’ and imaginary component &” of permittivity are greatly increased,
which are 60.8 and 6.28 in average in the frequency range of 8.2~12.4 GHz, respectively.
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