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ABSTRACT The spalling resistance and cracking behavior of oxide film on Ti3SiC; have been stud-
ied by cyclic oxidation and acoustic emission test. The morphology, microstructures and composition
of the oxide scales are examined by SEM/EDS and XRD. It is shown that Ti;SiCy exhibits good cyclic
oxidation resistance at 1100 'C after 360 cycles. The oxide scale layer is stratified which is consisted
of an outer part and inner part. The outer and inner part is consisted of TiQ; and a mixture of Ti0;
and SiQ; respectively, which are the same as isothermal oxidation. It is important that there are many
cracks in the inner layer can be observed. It is shown that the growth stress would not cause crack in
oxide scale, however, thermal stress would cause inner oxide film crack by acoustic emission test.
KEY WORDS titanium silicon carbide ceramic, cyclic oxidation, acoustic emission
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B 3 TiSiC: BRHEAEHBELY () 28 (b) B4HABR

Fig.3 Cross sections of oxide scale formed on Ti38iC, after cyclic oxidation (a) general view,

(b) enlarged view of {a)
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Table 1 Values of all paramecters of the model

E/GiPa a/K-t £/um
TigSlgz_(;ubs.) 320 10x10-° 1300
TiO:(oxid.1) 270 9.1x10 Y 270
$i0g 85 3% 1076 /
TiOz+5i0; (oxid.2) 160 7.54x10 Y o
3 & i

{I: 1100 CHIER ¥, TSI AT THEREMLE, KRWLRHIFREESRE "ty
(402 A R ERE Ti0s, PN Ti0, Al S0, MIBEEY, THERLY 4 RN
e -k AERD, SEAIAERRE. BRI HAY, SmnnEEEms
REJI RLMER PR RA wish RN AR, REEFERL. HHNER S LR A,

P ¥ X W

T.El-Raghy, A.Zavaliangos, M. W .Barsoum, S.Kalidindi, J.Am.Ceram.Soc., 80(2), 513(19397}

C.Racault, F Langlais, R.Naslain, J.Mat.Sci., 28, 3384(1994)

N.F.Gao, Y .Miyamoto, J.Mater.5ci., 34, 43585{1999)

M.W.Barsoum, Tamer El-Raghy, J.Am.Ceram.Soc., 79(7), 1953(1996)

Y.Zhou, Z.Sun, 3.Chen, Y.Zhang, Mat.Res.Innovat., 2, 142(1998)

M. W.Barsoun, Tamer El-Raghy, J.Electrochem.Soc., 144{7}, 2508(1947)

ZHU Rizhang(# A &), HE Yedong(fi ), QI Huibin(f &%), High Temperature Corrosion and Materials
for High Temperature Corrosion Reswstance (BRAEAHHER AN (in Chinese)[M] (Shanghai( 1-#).
Science and Technology Press{ -kl 74 R, 1995) p.122

8 H.E.Evans, International Materials Reviews, 40{1), 1{1995)

BN - TR N U - T,




T3S C2RALBH RIS AT [H BRI

1E X, AR, FEH, KIW

YR B o ERHE RS I AT R R E R, G, S E
- PHRL R ETIC B PRU]

BE T4 CHINESE JOURNAL OF MATERTALS RESEARCH

i, H0) 2002, 16(3)

51 S 61K

‘

SCHR (84%)

1.T El-Raghy. A Zavaliangos.M W Barsoum.S.Kalidindi #&& VERE 1997 (02)

2.C Racault.F Langlais.R Naslain #& VN 1994 (29)

3.N F Gao.Y Miyamoto #A VNG 1999 (34)

4.M W Barsoum. Tamer El-Raghy & V£ 1996 (07)

5.Y Zhou.Z Sun.S Chen. Y. Zhang A& 1998 (02)

6.M W Barsoum. Tamer El-Raghy #& VNG 1997 (07)
7R H . DR, FF B v U Tk R iR A L 1995

8.1 E Evans #AEVER 1995(01)

FHACLSCHR (125)

LIAFIESC X6, =35, 5k B, A 4EH Ti3SiC2R B ER)Z MNP A ERE —F F A 04 i)k
2002, 12 (4)

SR AR AR WAEAETI3S102 MK ListE, WRAC T IBEERE S E IR AL PERE, FAXRD X SEM/EDS ST 1 8 Tikik 2 S SR P oy« S5 M9
TES, SRR BEEEFEEMTISI2MSICAR, 5 PAAN TR 7 S102A1T102H R & E M. IS EERESHAE1100°C M 1200°C F AOE G S fLid %
FETi3S1C240% T 2~3 M4k 2t, 1100°C FHUIEH A RE AR T Ti3S1C2. (HINTBRER A AE AL, TG AR ML 5 MBREER, RIEE
P ST AN, SR EE SR, 7E1100°C RS h IR UGS, 2400085 5 I 2 C A R

5HE SCHR (62%)

L ESR RSt XU, FMI5E T13S1C2-64vol%SiCEAH M % il SUAHLER O 7t UITIRSC] -TohLp B A4 2009 (4)
2. PRAm. BB SR TROCES. AT RS R AR IR M BE T3S 1 C2 1N ik i T SO - B E R 2006 (4)
3. BRAR. SRS, R, R BT R T4 3S1 C2 W Uit g T FIE SO -PEE R 52 AR 2006 (5)

4. WA, D5 735 RUESR. SKROCES. R 0T WHERE sk RERE REAPRITI3S1C2 BT Sk (TR SO -Fg e 2006 (12)

5. 2R BN, RFRIR. ARIRAE — o 2 R BT 351 C2H M il S ATy IR ST - MR TR 2006 (21)
6.z MBI A e s A . BRI R R BT T (22 A S ] it 2004

ACHEE: http://d. g. wanfangdata. com. cn/Periodical clyjxb200203009. aspx

T#Emtal: 20104E5 H 27H


http://d.g.wanfangdata.com.cn/Periodical_clyjxb200203009.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%85%89%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%be%8e%e6%a0%93%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%bb%b6%e6%98%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%ba%9a%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e9%87%91%e5%b1%9e%e7%a0%94%e7%a9%b6%e6%89%80%e6%b2%88%e9%98%b3%e6%9d%90%e6%96%99%e7%a7%91%e5%ad%a6%e5%9b%bd%e5%ae%b6%2c%e8%81%94%e5%90%88%2c%e5%ae%9e%e9%aa%8c%e5%ae%a4%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-clyjxb.aspx
http://c.g.wanfangdata.com.cn/periodical-clyjxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22T+El-Raghy%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22A+Zavaliangos%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22M+W+Barsoum%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22S.Kalidindi%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-clyjxb200203009%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22C+Racault%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22F+Langlais%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22R+Naslain%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-clyjxb200203009%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22N+F+Gao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Y+Miyamoto%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-clyjxb200203009%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22M+W+Barsoum%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tamer+El-Raghy%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-clyjxb200203009%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Y+Zhou%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Z+Sun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22S+Chen%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Y.Zhang%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-clyjxb200203009%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22M+W+Barsoum%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tamer+El-Raghy%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-clyjxb200203009%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%97%a5%e5%bd%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e4%b8%9a%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bd%90%e6%85%a7%e6%bb%a8%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-clyjxb200203009%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22H+E+Evans%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-clyjxb200203009%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%85%89%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%be%8e%e6%a0%93%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%ba%9a%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%bb%b6%e6%98%a5%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgysjsxb200204002.aspx
http://c.g.wanfangdata.com.cn/periodical-zgysjsxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%94%90%e4%bc%9a%e6%af%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%be%b7%e8%b4%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%8d%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e7%ba%a2%e4%ba%ae%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_clyjxb200203009.aspx
http://c.g.wanfangdata.com.cn/periodical-wjclxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%a6%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%81%a9%e5%bd%95%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%96%87%e7%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%9f%e9%87%91%e8%8a%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e9%9b%84%e4%bc%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_clyjxb200203009.aspx
http://c.g.wanfangdata.com.cn/periodical-xdjstc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%a6%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%81%a9%e5%bd%95%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e9%9b%84%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%a2%e5%88%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_clyjxb200203009.aspx
http://c.g.wanfangdata.com.cn/periodical-tcgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%a6%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%b9%e4%b8%87%e6%a0%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%81%a9%e5%bd%95%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%96%87%e7%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%9f%e9%87%91%e8%8a%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e9%9b%84%e4%bc%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_clyjxb200203009.aspx
http://c.g.wanfangdata.com.cn/periodical-tc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bf%80%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%ab%e5%b0%8f%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%98%a5%e5%9f%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%8f%e8%b7%83%e7%a3%8a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_clyjxb200203009.aspx
http://c.g.wanfangdata.com.cn/periodical-clgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%91%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_clyjxb200203009.aspx
http://d.g.wanfangdata.com.cn/Periodical_clyjxb200203009.aspx

