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o E DURBIEEL K O'-Sialon MG Ti0, AN %, BiHH1%& T Ti02/ 0'-Sialon ¥ HUfH, XA X 4t
LTS (XRD) « 5 HBH(SEM) B B T HREF X 23 T EPM A) 257735, b4 BOA8 O 47 80 5 T A 38 BT 5% T ) 0T 1
AT T MY - T8 KT R T 20 A 200, AR BLIER F4RIT T Ti02/0'-Sialon S0 & Wit 72 . XRD 455 %
B: TiO2 5 O'-Sialon 75 5 1 4b /& 2E 2 225 B TiN #1 Si02, {HZE 1200 CI & # fe B FEEE 1 59, 51 AL 77 16
Sm20; fi#T, 3 H 5 Si0s A Sm2Si207; SEM B F 7R Ti02/ 0'-Sialon 51 &b 77 75 A~ 0 W ik 10 26 1 @b 2, EP-
MA CEHAAATEN Ti SiFLEERTHBREEMEN, REMETRT BMEEAN . K604 RE
t, Ti02/ 0'-Sialon Ftfi S N FETT 43 9 = AN B W0ELEE B Be « W Rl 2 T B S T B B BRI B S L2 1 K
B.

FHI]: Ti02/0'-Sialon; ¥ HUME; FHif RN HFHREH

&3S TQ 174.58 SCRRER D A

Reactive process in interface between TiO: and O - Sialon

LIU Xin, XUE Xiang-xin, YANG Jian, DUAN Perning
(School of M aterials and Metallurgy, Northestern University, Shenyang 110004, China)

Abstract: Ti0,/0-Sialon diffusion couple was designed and prepared with reactive sintered 0'-Sialon and rutile
Ti02 as raw materials. The phases of interface and cross-section phases were determined by XRD and morphology
and element section distribution were analyzed by SEM and EPM A. On the base of information obtained above, the
reactive process in the interface of Ti02/O'-Sialon diffusion couple was discussed. The results of XRD show that
Ti0: reacts with O'-Sialon in the interface, which produces TiN and SiO2, but the degree of the reaction is weak at
1200 C, gravity segregation of Sm203 is found and Sm2Si207 is generated by Sm2 03 and SiO2 in the interface; and
irregular fusion zone is observed in the interface through SEM; the analysis of element distribution by EPM A states
that element Si and Ti enrich in the zone but there is only micro-element diffusion to the base. The conclusion is ob-
tained by analysis mentioned that the reactive process can be divided into three stages: physical contact, formation of

fusion zone and element-enrichment, growth of fusion zone.
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HEBET TIN LR S B, 2—Mss it
TR AR BE, B R YK Ti02 #r 5K
POL SR EALVE S B O -Sialon B AE R JERE, k15
Ti0, H4 0'-Sialon ZEEHMZE, WIHHETE K
MRITHREVE AT TR, RIFL IS . At
T HT, FREMHH TiEWES 0'-Sia
lon F 57 AH P % LA L 45 ) —Th B o — A4k R 4RF A
JEILH R S A5

Ti W EWE 4 O -Sialon 5 M M & & —Fh
RIGAHAEL, 3878 Ti02/ 0 -Sialon F1H [ M R H,
A% B A B R R BRI M EH, I
TR 1 33 Xof 5 46 —Ih R R — AL B B AR .
WF9T L O'-Sialon $845 K M4 400 AL Ti02 K45 14
MRS, Wit #% T Ti02/0'-Sialon ¥ E{H,
KA A/ T A BOR R Ti02/ 0'-Sialon FF
T & N FEREATAIESY .

1 5

KR R4 153 31 0'-Sialon 544 A & Ti0,
e 3 BB R kL. Hob, O'-Sialon M1 TR A
Si>- . ALOw:No., J&LL SisNs « Si02 « ALOs AR
Bl Ll Sma0s KL, WA z= 0.3 1 0-
Sialon H N T FER N

1. 7SisN4+ 1.7Si02+ 0.6 ALO; ——

4Si1.7Alo.301.3N1.7 (1)

RYER (1) ILEh AR EROR, SBRE . BE
B, P4l N S50 1500 CZ& W B4 k45
1) . KRS AT TiIO A KB T 1500 TS
HRe AR IS BT B ) Ti0, BR4E K . IR T Bk
i FRAS BT 78 A W4, AT PR UESRASA 9
B . SRR A &4 MoSi, HLFH

B B PR BR EEY N T4
Bl &E k&R AEE R AP g Y L R
FEEEA MR BOE B R AR RS T R [/
[ 4 S N FE S B BB A 5T BT L dEAESk, BEE
E& B BN U S EM R IR, AT
BB R B REN BRI TR 4 R AR
R b BB TIESEME S SEMEAEE, Bf
EE SR SR ESH AT, HETH
IR, WKL T ZE AR N, F
IR U/ BB B R AR B B A R A B R
MnibFHiR Sk d . BAKYT BB Ry BR
MV H, &6%%, 46w bIsbkIeZm . fLiF
SEERRE, DMRIEY Bl o A AT 5 B AN 2

N A5A TSR AW R, DAARIENLA I T
g BB K A RS 20 B Xt 0'-Sialon
Ti0, Kegi RREAT 718 Y R 1 Ab 3, # K1 B
L H, BEERERIEE TREEH .

WA B S IR T102 SEJ8CT O'-Sialon E, M Em
TR H, fE MoSi: HBHY TR FE4iN, T
FEEYHORE HE IR — e A AT B K A5 2 Ti0./
0'-Sialon ¥ HUH .

FIFH H A B2 DMAX-rB 8 X 5 26 47 55400
BRI B AT AR A R R EE T
P RS YIETE, 758 T IoK CBE( 53 Hral) o s
WEYE, TIRERImIEL) 10 nm B 4&)E, PR
MEH B R S, K S RS 7E 8 I
i b, A H A B EPM810-Q B o 1 #RE 5
AT S RN TC R TH 4> A 0 HT .

2 HiREiHE

2.1 YA AN
2.1.1 y A4 R

0'-Sialon 5 Ti0. 7E 1 100 CHt it DL TFIA K
AR N 2 R BRI I S N T S, MOk
FHGREE A 1200 CLL L, EIEAS R I 8] 2% 22 2 W
34T . B 1 TRl 1200 °C, 8 h 7 EG4A4F X &)
LRAT U . B BN AR Ol'Sialon, H/oE
SmySi 07 Ml . KWILEXMESE T 0'-Sialon 55 TiO,
R B AT AR R 4, &= & ERUK, X 4
ERATIR R BRI AR R =R o 534F, SmaSiz O
B e B R, Sma0s M ARTHIER, B
BRI, 5 AR AL Si0, £5E TR .

» — O'-Sialon
-— Sm2$i207

10 20 30 406 50 60 70
20/(°)

BI1 1200 C, 8h % M¥ HUH+
0'-Sialon HEAL I ) X 51 LT 5 1%
Fig. 1 XRD pattern of 0'-Sialon interface in
diffusion couple prepared at 1200 C for 8 h
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B 2 fi7R k1400 C, 4 h 44 T 14 # Ti02/ 0’
Sialon ¥ HUE I X S LT . HPAHA s TR
1. 53 B8RS Tio, B 0'-Sialon FHHi(A) E
EHIAT A O'-Sialon, WK AN TIN, &4 /D EK
Ti0, &WE K Ti0; 5 0'-Sialon #ALK Ti0, H
[fl(B) E AN TiN, HDE Tiz05 & Si0; AN
0'-Sialon Ml Ti0, F i (C) W RAELE Ti0: K
BRI A . AR SEI R TE =4l No SR Nk AT
1, TiO. fEEE &M FAS N2 RAERMN, HHE
e A 5 R R A R AW R N A RTINS
XRD t#llth 2 7R Ti0. R (C) L&A TiN A AL,
XHERR T Ti02 5 No JRVAE TN MR8 . T7E

(a) e— ' -sialon
»a—TiN
s—Ti0,
o—Ti0,

B— SlOz

20/°)

*—TiO,
g— T102

10 20 30 40 50 60 70
26/(°)

K2 1400 C, 4h &M F
26  HUA F X S T S i
Fig.2 XRD patterns of diffusion couple
prepared at 1400 C for 4 h
(a) —0'-Sialon interface( A);
(b) —Ti02 interface(B) ;
(¢) —Free surface of Ti02( C)

K1 1400 C, 4h il &4 HUE I ALK
Table 1 Phases composition of diffusion couple
prepared at 1400 C for 4 h

Detected surface O'-sialon TiO2 TiN Si02 TiOx

A * + + +
B L 2 + +
C L 2 +

A —0'-Sialon interface; B—Ti02 interface; C —Free surface of
TiO2; “ 4" —Main phase; “+ ” —Secondary phase; TiO. —Low ox-
ide of Ti.

Ti02/ O’ -Sialon ¥ UM FL 1 (A) K 518 ( B) ZBA I
FTiN, # TiN 2 A& Ti02 [f] O'-Sialon FEAAH #
H5Z R NA R . RN A ALY — 7 TH AT g A2
BT R4l No SEFEMRSE, FHTi0. KRETE
;S —J7 T AT RS Ti0, 76 R NV 41 N A
AR, FRE T 24H .

Fsh, B2 R IR R, KRR
s B, 3R WE B R % o R A A R AR I
ERERR IR DR AR B R TR . X2l T
INIIF Sm2 05 FIAFAE KK I 5 N FBRAR T 48 R I 3t
YRR E . TAE A ST P22 — 1 Si02 AT 5 U6 It
A5, BT AE S T R AR T R RE
Rl
2.1.2 ¥EGHIEE R OTE o AR

K 3~ 5 ffron2r 2 1200 'C, 8h . 1300 C, 4
h % 1400 C, 4 h & %4 M4 5 5 m )
SEM MR K& Ti. Si 0K MTH 24 . £ T K5
AT A LI R IR 0 A 1 R AR TR R ) B = e S
T 23 A L

M SEM FE R (1 3, 4(a), 5(a)) BB 28 Hb

B3 1200 °C, 8h & FHl&M
¥ HUE Ti0. WA SEM & &

Fig. 3 SEM micrograph of TiO:2 cross-section

in diffusion couple prepared

at 1200 C for 8 h
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N\
Irregular 3
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"‘t’ Yo 39

Irregular
zone

K4 1300 C, 4h &M TH &Y HE+ TiO, 1M AK SEM F& 5 Al c 14 A

Fig.4 SEM micrograph and element section distributions of Ti02 cross-section

in diffusion couple prepared at 1300 C for 4 h

(a) —SEM micrograph; (b) —Section distribution of Si;

(¢) —Section distribution of Al; (d) —Section distribution of Ti

O%sialon

Irregular
Zone “

B 5 1400 C, 4h &M THI%& MY BRI AR SEM 8 B A1 56 % 1 4 A5

Fig.5 SEM micrograph and element section distributions of interface

in diffusion couple prepared at 1400 C for 4 h
(a) —SEM micrograph; (b) —Section distribution of Ti; (c¢) —Section distribution of Si

F B EIESE M g LUK O'-Sialon HE4K 55 MR 57
FARI Ti02 FaAA . n] DA ] 1300 CHY ST AT 46
HIL— EAF T ARSI X 5, HENES EEIE
ANIIRII G, 7E 1400 CH AL A KFE XK, A
WHRJTE, FRZX O AN Z . JoF 51 B
(1l 4(b)~ (d) & 5(b)~ (c) Fin), 1200 C%
BT, SifTi WP 8255, JLFEARY #
IR, BEAE S B0 T, Si. Ti st —4
F#, fE 1300 CHRATEE] Si Al TEEETAM
WZEH, FREE SRR Ti; 1400 CHRAFIZ
HEFEE 4 SinE, JEH TiwEomEm, KW

PECERNAE . 4, BELSRY BUTREEE TR
PREIRAL - R EFHRAEAL

I3HT 2 B Ti02/ O'-Sialon F 1 &b 77 75 A #1
B, Si Ti%HnEEHRAEZEN, BEHR—DnE
Ry, B R, IR K 4
F, Ti02 55 0'-Sialon Fifi Ab 45 A H ILERAR {3 #
RVILG, BV B % - v AT N TR R S G, Si
FT i A 1 B4 i) 5 — 0 6 Ak o 1 7 0P 2
JSE 2R I A

TP R H B H AT DA R 4544 in DA
fiERE . X TRREE RILEEAR(30% LLF) H&H
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SR RS A AR, MR T 2 — R A
BT W& B FE ARy Bt E £ TR T, M
LR T2 A2 BRARS p RE TR SR 45 il 2 (RS H1 G R
178 55— J2 3% B BRIk ), (L pk Bt
%t O'-Sialon KE&5 A B ALRKM, FEHTALE
AN 18. 01%, @AKT 30% . SEX WS R TN,
B THE 1200 CHY, FL&E440F T M3 8Bl Sty 17
TEARFNE, ZASHEI 2 R 4 8o F2 b S T Ak A=
FRRE R b il 2, BUER A FLBE B, Ti . Si
Ly HUTER R EREMIE, NIRRT
BB a2 W .

2.2 TiO:/ O -Sialon F1f 2 v i 2

Bi%E Ti. Si 250 E MY #, Ti0. 55 0'-Sialon
AR R A RN, FEE RN A

Sit.sAlo.201.2Nws+ 1.35Ti0, —

1. 8Si02+ 1.35TiN+ 0. 1AL O3+ 0.225N2 (2)

B FEFEE Ti0, R4 RV

Ti0, —Ti0.+ 02 (3)

R4 [/ [ AH B B BEAETT, w] BN I ((2)
BT B NE 0'-Sialon M Ti0> 5 3FHUE M
M4, Ti0> WIEE 0'-Sialon &AL TiN .
WA IAFAE, —J7TH 2 Ti02 =%l N2 SR
TREFR; 55— 7T RS2 Ti02 £ X M
ZHETHALRAMIE, E THSE . Bk
FiTH N FE R B A = AN B
2.2.1 YyEEAmm B

W B B B o R AR IR BOE R T SR TH A
WSS o P AR A T, T B R B, I
FE YR EAR T GE 1O 1R R S T X JR 1 A T B0 IR

Fuston zone

A, NBEJE Y EUERES . AR EM BUR F I EORE
FEEAE, BT RN E I, i 6(a) Bios .
2.2.2 JERETEROTER B RN B

BlE AL E I TR ZE K, Si. Al 250 R PG
0'-Sialon i} Ti0O, MF #, Ti0» MK Ti TEH
TFARE Ry 8. TR A, 0 TR
BOR] 20 . 20k B S iR B R, % R MR (2) ARk
TiN & SiO. . [FK, 2% E L% S (1 200 CLL
1), 0'-Sialon R AERR sl =, A LB
Wi, Wi TIERE N E 8, AR &
11 O'-Sialon| TiN| SiO2| Ti0» 75 MK AL 1 7= 4 |2 45
¥y, i 6(b) Fiax .
2.2.3 IERLEHKH B

BRE, PO EARAE AR LT 7R R NG R, Y
B NIEATEINFE 4 . e n R AR LZ I B
A, SHTFAAEIHIARRY, SRR
e 27 Tk 0 i 2 3 N A4 O 5 A R AR s I 1 T B
N =Y Z, W 6(c) Fis .

2.3 FIHIH RlUZE AR 5

Wi Ti0, F1 O'-Sialon FLH VG, KRIN
Ti.SiZFNREETHRAMES, €5 —M3EaA4r
FECHR D, B LA R 5 lUZE o T4 850 A #0H
VERT . IXHRRERATT, 35X A5 A 3 U0 i ol 4% T
Zmblses, 1RA TTREXNS O'-Sialon B &bt B HEAT
PERRALHE, A PR MY L Tio, # 28 TiN #
2, MIM453302 5% Ti02( TiN) ff) 0'-Sialon & AH
W% .

0'-Sialon 7E&Ff Sialon A4} 41840 M B £E,
{EL 58 5 RVRE P A 22, TOT AN AR Ay 18] B AL &, il

Fusion zone

X
R

O'Sialon| TiO;

:{l
Si0
2 N\ |

osm&t‘\ TiO,

OLSialon

TiN

(2) (b)

(c)

16 Ti02/ O'-Sialon F i 2 I 248 1k 7% B
Fig. 6 Diagrammatic sketch of variation in reaction layers of
Ti02/ 0'-Sialon diffusion couple

(a) —Physical contact; (b) —Formation of fusion zone and element-enrichment;

(¢) —Growth of fusion zone
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S SRBEK LT s L PUR R RF RS S
P BTN 5]\ 3 0~ Sialon 71 #] L TiN/ O~ Sialon,
A LAREN O'-Sialon IR, KA L5 A T AEK
SERITRE EARMRL, FEVE 2 S0 5L i 1 N A
E' . Tio, A—FEEK LN IhEEM B, SR
HAGRRR e A b SR
TS Th RGP o L R R 8 1 R e O L R

Hp UK Ti0, Blmistt 224 .

JoEE A AR SISO AL A 2 i 2 R A
FHEALA R, FEIRBIIE B | 5 /K Ab B4 7 T 2 7 HY
ERHIN G5, Ti0. e A R O ach H R
ORI 1 — AN BF ST A L T/ 1) O'-Sialon 44
FINTi0. ThfetH, A EIIREA Ti0. K& £ ke
PR, Ti0, 4 0'-Sialon 5 AHE B b4 R 6 4
e R B R, M RLR A M DL S R R
AU R T AR A O -Sialon B AHIHE A B
MR R A A EENE M EMLREEX, 1M
Ti02/ 0'-Sialon F1Hi 2 N i FE HIWF 5047 S8 70 et %
EM B RGN R BRI VE .

3 4R

1) TiO> 55 O'-Sialon 7851 &b & A= & N 2E 1
TiN F1Si02; 7€ 1200 CH B NAEEMTS, 17
£ Sm2 05 B AT 35 Si02 A Sm2Six 07 .

2) Ti02/ O'-Sialon Ft [ 4k 77 76 /S H U fek 1% £
WRLZE, Ti.Si% R T EEE TRMILBME,
REWEY B 7 —MEAN .

3) Ti02/ O'-Sialon F1H ™ H# & I iL F2 4 =4
BBt W) BB A B B L IS RlE Y B T R E R
B\ JEmE KB .

4) FETR ER S AlZ X BUR N MEIER, R
FIX— R A EIR1F R 8 Ti02(TiN) i O'-Sia-
lon EAHMRE .
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