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OXIDATION RESISTANCE BEHAVIORS OF § — SIALON BONDED
SiC MULTIPHASE MATERIALS

SUI Wanmei , SONG Ranran
(Department of Physies, Qingdao University, Qingdao, Shangdong 266071, China)

Abstract: The oxidation resistance behavior of 8— sialon bonded SiC multiphase ceramics refractory manufactured by the method
of carbon-thermal- reduction reaction and nitridation reaction of clay mineral with the addition of SiC particle phase was investi-
gated. The results show that the obvious starting temperature of oxidation reaction is about 1 000 C. The oxidation reaction
under 1 000 ‘C mainly takes place in sialon matrix phase. The oxidation process above 1 300 ‘C makes about 50% reduction in
the open pores volume of the multiphase materials. The oxidation reaction process at 1 300 'C 'can be divided into two reaction
kinetics periods, one of which is called the chemical reaction controlling stage at the heginning period of 12 h, the other is the
dilfusion controlling stage after 12 h. The latter is coincided with the Ginsterlinger's kinetic models of diffusion controlling
type. The oxidation kinetic equation of diffusion controlling type are obtained separetely for sialon matrix phase and SiC particle
phase and sialon bonded SiC multiphase materials in multiphase materials firstly, which illustrate the protective effect of sialon

matrix phase to SiC particle phase.
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Fig. 2 Reduction percentage of porosity after oxidation
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Fig.4 Parabola-type relation curve on reaction kinetics

HABABENFREE EEH, SR0ES K
. ATLAE N, sielon #54 SiC 5 sialon & JF # N F L FF 1#
B4 12 h Rk 4, AH G Ginsterlinger 3 #3071
AR, #—SEAEAIRFBHBERAERMBR W
B, MEk12h UG R HE, &5 Ginsterlinger I #3h 5

20
18 w sialon
16} esc /
% :; & sialon/SiC |, "
£
s W / /ﬁ
= 8 7
T
& 6 &
D 4 -
(%]
L2
o
-2

0 5 0 15 20 25 130
t/h

B 5 1573 Kif, Ginsterlinger 2= 5 i £
Fig. 5 Oxidation curve of Ginsterlinger formula at 1573 K



. 886 - R

_zo03 F

S¥E, B 12 h DSEERMHYT BERNIE, El
BB, AR LY, SSPRESERAM AT
sialon ZFARB LS FL#F ARFAARE R ER (DI
ENL, T SICHREEFMORELEMES, AFHIE
ERERBETAFNSAL. ARXEHWIESSHLR
Ri. TEMRRABL, LR ERE, LRMEHT BURE
BB R N CO S R I A KR REW, 14
SRGEBHBEFER 1Zh B4, BERNN#E—FH#T.
shEnERaRER ES AT RERMEEEHEER
RS, URESTHERR AN, ™
SICEREHEASTHETQRHATHEE T K 5IWH 5
FEAETFEEEEL. AW, SOFLREN 12b EHY
BB R .

B 5 ot SiC JURL (¥ Ginsterlinger 3 J1 4 77 8 il £ AR
FTUES, SCERERLFHShHLIGEREL, 2HH
PEEHNERSE. SR, SCERNEALERR AT RE
B REE B, iR B sialon & BRAB T (242 B Ky 45 SiC BN 1k
. BFrHRER ML B AR g, T L A M fE R
B & SiC B b9 5 4k 1 BE BP0 R TR A T A0 452 1R Aok vk B T
EEEEEA.

2.3 sialon BJEH. SiC WM IE R sialon & & SiIC N FHEM
EEshhS$rA

Bl B 1 300 CTRALTE 12 h B Ry Bisw
i E, PR bOS-EaREMD I EXEFSHT
B, GC=Kr, X4 G HRurEY: ERBELE, @K
HEREERY, n IENEW, BHBET sizlon R
., SiC BRAE sialon £ & SiC ¥4 HNFAKELAS
BB Int 3 InG fES, SR WE 6 fin. ALR InG= nlu
+oK AP BB EY R AEFEFHK ER A |,
B, 1ISBKBETEHRAAIHETRGAPRRAG:
grem?, 1t WA BN Gaon =26, 0X107°%; G =
7.20X10778 %} Gpp =33, 4 X102 ¥ (mp RFEE AW

sialon #F KR R E XK » J 0. 10, SIC T M8 KA
B n R 0.39, Sialon 4 SIC A ERER » 40,19,

-3.2} HJ___‘ar—fr‘ﬁﬂ——‘
34 #
sl . —m———
I
& -38
240  sialon
g 42} *SiC
(L a sialon/SiC
E 44
-4.6 "
r/
~4 8t ’J_A_,_,_.-”"
5.0 M " L PR
24 26 28 30 32 34
In(t/h)

B|e 1573 KB, InG-ine 36 FEHi2k
Fig. 6 InGwsIntat1573 K

15 0H sialon & KA I E AL R T SIC BAHE, sialon Eg=s
SIC FARM R E S T B2 0. SR
BAIH, % sialon 5 R H ¥ SiC FAMBRPERT, SIC
BR B EALBEHLT sialon ZEIEH.

51300 CTFWA SICEA S FTERTG=6.1x
1022 Y RK 54 SICEMM BB hE TR TG
7.26X 107" (b t (BN <) MR REBH » HBEVT 1A
F i, sislon 4 SIC BAREDR T H SC TR B BLRL R
{2088 SiC ¥R AT 2/5 2247, #RHA sialon e 40 o i 3 43
1 SIC FR A IER ., T sialon 254 SiC EHHBHRER
BB L 8A SICEMM B 1/ 24, KERNTIRR
AULEBETE L,

3 % #

(D Siglon B4 SICEMHHMEZRULBEFHT
1000 C. 1000 CLAT fr 44k 2 38 it & B |y sialon B R
HeEkIE. 1300 CUEMBETETIEFOSLE
R S0RER. MRESHMBERRAH,

(2) 1300 CTHEASREN, EMEHELTR
Fl2h kR EERBE, 12hEAT HEWME,
e G B RS Gnstedinger T MBI AERR

(3) 1300 CTRAMT SRR LFEF RSN
¥ Gp=33.4X107 T, Gy =26, 00X L0340 Gae =
7.22X 1070 % . AL ¥R P E sialon B FH R
REEFNT SiCERAR N BRI T sialon BFARA SiC
FEHaBgRARRITHRALATFEA,

#HH:
[1] MULLERS, EHAXAHAMMALETEL)] . EREEH,
1995, 23(1).; 115119,
MULLER 8. J Chin Ceram Soc(in Chinese), 1995, 23(1).
115—119.
[2] MORRISON F CR, MAHER PP, HENDRY A. Frrsitu for-
mation of sialon in refractories containing silicon carbide[J].
Br Ceram Trans J, 1989, 88(5): 157—161.
(3] #WRHE. SeN/SCHERPHLEaMANL WAHH,
1993, 27(5). 266—268,
JIANG Youkang, Maihuo Cailiso(in Chinese) , 1983, 27(5):
266—268.
(4] W, T48. sialon & & SICWAHBHLFBERI]
WA ARl 1998, 37(1). 263—265.
CAQ Shunhua, WANG Caide, Naihua Cailiao (in Chinese}.
1998, 37(1). 263—265,
[5] HF%. sialon/SICEMMRPEHRID BREIEM.
1995, 14(1y; 36—40.
SUI Wanmei. Bull Chin Ceram Scec(in Chinese}, 1995, 14
{11 36 40,
[6] Mm#t, BEL HL&4 SICEARMIALENHRE
70, WA#B, 1991, 25(3), 149—152,



W BH W BAE%. p—salon B4 SICEMMHHIETLEATH - 887 -

ZHUO Kexiang, RUAN Yuzhong. Naihua Cailiac (in Chi- (in Chinese), 2001, 22(4); 417—419.
nese). 1991, 25(3), 140—152. [0] #MEL, #b £ Silon/SiC EHH AR ALESITIL
T70 RN, BREEE K AR (M]3 @ Tk B A EE . 1998, 19(suppl): 288—250,
1981. 70. ZHAD Zhijiang , SUN Wei, Adv Ceram {(in Chinese), 1098,
LIANG Xunyu. Silicon Carbide Refractorytin Chinese). Bei- 19(Suppl) ; 288—250.
jing: The Metallurgy Industry Press, 1981, 70, [10] FEAE. BRESHRAOBT ABEHLHIP] CN 1002053
8T #iE. % 7, TME. Sialon/SiC HHHH N HEN AL 1954 — 09 — 14,
330170, Ak 4R, 2001, 2204 417—419, SUT Wanmei, Sialon-bond silicon carbide refractory ceramics
RU Honggiang. ZHANG Ning, YU Peizhi. J Northeast Univ (in Chinesey, CN 9310290074, 1995 —3 —13.
P B3 B3 ¥ # * * b
P P P I I I M I P P I I I I CHES D HEH - I R (D) OEROEI DG & AN DR
- S o Ao,
F+EEPEEREERIEMNTIE, Z0RR
A
"B ERE 28,000 FF7K

FHERTHEGRRE T O R ARRE2ET 2004 £ 4 A 1114 HELFPEERRR 503
b 47, REREFEATLAL—KEARS, RESHVERREE SIS, WEEMRADSLR
¢ o, LEPEBRARATRD.

: s [ [ 57 B R Tl B R R M 1S B A 44— IR (AR 7E ¥ DUEZEJU 0 3 iy & [ o
d EERBIVERBR S, EERAEAEN. BRAGNITHEXRH T EFBA EEHIH
s 2EBTVHSMRIIS N T, ARBERSIREANHE. PEBEAME TEHE. REETE
RO, PEVMTAES S B AR, FES L. PEMEE, PRBEEADS . PEER
:ﬁ%?lﬂﬁ%m§‘¢@ﬁ%ﬁﬁlﬂW%oﬁﬁﬂ%ﬂ%@ﬁ\ﬁﬂkﬁﬁkﬁwwgﬁﬁ%§
. B,

2002 4 b 5 A Bl o S IR BH T  HEARTE M4 0RO ET LR 20,000 P KL B R IK 136
0 K, BT A ESRERARE. XE. BAH. XE, BE. LA, H2 F2 BRI,
o mgn, BAA, WAHT., AR, HA&, SE., Fms, 8. HES 9IER: SUAREE R
§ A, AT 800 £ AR E A 38 BRI ANE S WA . 55 TR P bR T B RS T LG 8
1AL 35,000 Tk MEKHE F MR 142003 F LWRE” FBEHEH - SHEL, LAGT g
5 SR T B o R T B R AN e A 28,000 P K. ;
TERHAA | RS R EAAENEE. RN ASES. T REE. BB |
b R . SRS . BT . BRI, RO . MR  2. g
0 ey BESEEMEREERR S HBEM TR, BRERL, HBITH 4, BAHH, R ¢
o KRR, | ' :
; T FEHiE . 010 — 68345515, 68348139
#  EH. 010 - 68345392




B -sialons &SICAMARHI SR Y [HEREE .

= WEJI5E, R

(== e T REMF R, I, 775, 266071

s ik 2y STIC[EIPRU]

HELT) 4 JOURNAL OF THE CHINESE CERAMIC SOCIETY
B0 2003, 31(9)

W51 AL 61K

L Muller S ARFRSRAT A AbrEAL L 1995(01)

2. MORRISON FCR;MAHERPP;HENDRYA In-situ formation of sialon in refractories containing silicon

carbide 1989 (05)

3. AHE S13N4/STCRELEHL N AL RN T 1993 (05)

4. BAE; TAE sialongi A SiCiif KR F AR Pk 1998 (01)

5. W) %% Sialon/SiCAEMIMEIIIFTERE 1995(01)

6. Lot Bk AL R R G5 SiCAT A BT PRI ST 1991 (03)

7R BALRER KA R 1981

8. ZHZLHH; 5K T T Sialon/SiCEARAEHI MR HUAEMAT A T8 ST - A bR 2254 (A AR B2 IR) 2001 (04)
9. RGGIL; FhH: Sialon/SiCEAIMERIHUAEALIERT S 1998 (Suppl)

10. BT ZREESS SRRALRETN KPR ZEAFEL 1994

A e i (1026)

L BOIWE . FMINAR. T A BEED B —sialon-A1203-SiCHRSTHIBRIIA BT 428 R G 04 b DT 300 R
524112004, 32(7)

2. btk E&K. EHE. EROAK RIS, M. Bu Jinglong. Wang Zhifa. Wang Ruisheng. Wang Ronglin. Song
Huangiao. SUN Jialin sialonZi&SiCHEHK &SN )2~ 0FT U8 0] -1 #7741 2005, 33 (2)

3. LB, B AR AL OE S RS 1ATONEK) B it LTI 8 32 ] i KA 12006, 40 (4)

4. i DZR. B 5% Yue Weidong. Zhong Xiangchong ANKEAI-SiS AKHKA1203- B —SiATONFTAR BT A fiE [T
WM kA EH2007, 41(2)

5. PR, O, D, AT RO . A SRR AR YD o —Sialondy Pk TG SC)-Fify S E A RLS
LF22003, 32(9)

6. Hhik. JKIfEZE. #7545 Han Bo. Zhang Hai jun. Zhong Xiangchong Bl 13 B -SiA1ONZE & NI £ -Ridb it 2 &4 RHi
SULTERE T DR 3D - i kA RE2007, 41.(3)

7. SR A SRAT. AR BRVTUK B —sialon/A1203/S102 FMRHGRAE M SR Nl RR B ST D TR s ] -k 8
412003, 31 (1)

8. #ILLH. 7K. TR, IMOZR Sialon/SiCERARM B Wi AAAT A DTS S0 - AL 240 (B AR AR
2001, 22 (4)

9. fFpiHE. JHIEYA. HOU Xinmei. ZHOU Guozhi sialondtfA [y A Sl sl s % LTI 3] -1k R £k 2441 2007, 35 (6)
10. FiBE 2%, 88—, Gao Ying. Jiang Mingxue. Cai Yifei 'yl FSiALON-SiCHISi3NA-SiCHIRHIE AT B

LIR30 - kA4 8E2007, 41.(3)

5 HESCHR (62%)

L Mg, Bk, Tk TR BTG, IMINER sialon&h&5SiCHEHAEAL SN ) 098 LTI SC] - RERR 2k 243



http://d.g.wanfangdata.com.cn/Periodical_gsyxb200309014.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9a%8b%e4%b8%87%e7%be%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e7%84%b6%e7%84%b6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%9d%92%e5%b2%9b%e5%a4%a7%e5%ad%a6%e7%89%a9%e7%90%86%e7%b3%bb%2c%e5%b1%b1%e4%b8%9c%2c%e9%9d%92%e5%b2%9b%2c266071%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Muller+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gsyxb200309014%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MORRISON+FCR%3bMAHERPP%3bHENDRYA%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gsyxb200309014%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gsyxb200309014%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e5%8f%8b%e5%ba%b7%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gsyxb200309014%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e9%a1%ba%e5%8d%8e%3b%e7%8e%8b%e6%89%8d%e5%be%b7%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gsyxb200309014%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9a%8b%e4%b8%87%e7%be%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gsyxb200309014%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%93%e5%85%8b%e7%a5%a5%3b%e9%98%ae%e7%8e%89%e5%bf%a0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gsyxb200309014%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e8%ae%ad%e8%a3%95%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gsyxb200309014%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8c%b9%e7%ba%a2%e5%bc%ba%3b%e5%bc%a0%e5%ae%81%3b%e4%ba%8e%e4%bd%a9%e5%bf%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dbdxxb200104017.aspx
http://c.g.wanfangdata.com.cn/periodical-dbdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%bf%97%e6%b1%9f%3b%e5%ad%99%e4%bc%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gsyxb200309014%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9a%8b%e4%b8%87%e7%be%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gsyxb200309014%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e6%9c%9d%e6%99%96%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%8a%a0%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%87%91%e7%9b%b8%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b4%aa%e5%bd%a6%e8%8b%a5%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gsyxb200407015&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gsyxb200407015.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%9c%e6%99%af%e9%be%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e5%8f%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%91%9e%e7%94%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%a6%95%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e7%84%95%e5%b7%a7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%8a%a0%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bu+Jinglong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Zhifa%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Ruisheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Ronglin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Song+Huanqiao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Song+Huanqiao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUN+Jialin%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gsyxb200502026&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gsyxb200502026.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%be%af%e6%96%b0%e6%a2%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%9f%e9%a6%99%e5%b4%87%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nhcl200604019&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_nhcl200604019.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b2%b3%e5%8d%ab%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%9f%e9%a6%99%e5%b4%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yue+Weidong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhong+Xiangchong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nhcl200702004&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_nhcl200702004.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%9b%e6%8c%af%e6%96%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%85%8b%e6%96%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%85%89%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%92%8c%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e4%bf%8a%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%82%85%e4%bb%81%e5%88%a9%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xyjsclygc200309009&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xyjsclygc200309009.aspx
http://c.g.wanfangdata.com.cn/periodical-xyjsclygc.aspx
http://c.g.wanfangdata.com.cn/periodical-xyjsclygc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e6%b3%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b5%b7%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%9f%e9%a6%99%e5%b4%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Han+Bo%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Haijun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhong+Xiangchong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nhcl200703002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_nhcl200703002.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nhcl200703002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_nhcl200703002.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e8%83%9c%e5%88%a9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%9a%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%bf%bb%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%a5%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%b1%80%e6%b0%b4%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gsyxb200301018&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gsyxb200301018.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8c%b9%e7%ba%a2%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%ae%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e4%bd%a9%e5%bf%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%97%ad%e4%b8%9c%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dbdxxb200104017&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_dbdxxb200104017.aspx
http://c.g.wanfangdata.com.cn/periodical-dbdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%be%af%e6%96%b0%e6%a2%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%9b%bd%e6%b2%bb%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HOU+Xinmei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Guozhi%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gsyxb200706023&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gsyxb200706023.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%91%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e6%98%8e%e5%ad%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e4%b8%80%e9%9d%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gao+Ying%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jiang+Mingxue%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cai+Yifei%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nhcl200703004&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_nhcl200703004.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%9c%e6%99%af%e9%be%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e5%8f%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%91%9e%e7%94%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%a6%95%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e7%84%95%e5%b7%a7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%8a%a0%e6%9e%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gsyxb200502026.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx

2. FEBL W% Bk iR T SiATON-SiCHISi3NA-SiCA RN AT 9 DHATI R ST - kb4 B 2007 (3)
3. B A BUE Sialon/SiCHIST3NA/SiCHBHIPERE L AALEI T T3] - Tl 2007 (3)
4R eV S TATONBPRE BRI GES RA T 2T [+ 8 S 2006

R Sialongl 510 MBI [ 4118 3wt 2005

AR RIRD B AR S AR (2 R SCT it 2005

(2]

(2]

A CEERE: http://d. g wanfangdata. com. cn/Periodical gsyxb200309014. aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%91%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e6%98%8e%e5%ad%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e4%b8%80%e9%9d%9e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nhcl200703004.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%91%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e6%98%8e%e5%ad%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%83%e8%89%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gyl200703011.aspx
http://c.g.wanfangdata.com.cn/periodical-gyl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%96%8c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y837814.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b9%90%e7%ba%a2%e5%bf%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y808444.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%bd%93%e5%a3%ae%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y685240.aspx
http://d.g.wanfangdata.com.cn/Periodical_gsyxb200309014.aspx

