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RAhEaEmpk. W HRBWAET THAREM BN B EEZETKESRE
¥E. ¥ i & 7E 5t & Balzers UTTA00 i 5 B 5 9% ML 41 B 7 R 2 & 3 #1 200 nm Ti %] 200
2X107°Pa, ZEZE R K 0.2 nm/s. 9§ B 5 £ HB W T E 58 K, B /B @5 54 450
C/1h,650°C/1h,850C/1h 850 T /4h, EFEE /T 1.6x10 *Pa.SIMS # ¥tk E
Riber MIQ-156 =k B F Rl L#AT, AN EETE R 251077 Pa. RA Cs* h— Kk HE
TR R 0.12 pA, REES 10 keV, AT AR 45°, IREMH T A 0.48 mm < 0.29 mm, ¥r
W _—_RXEBEFESRESA#EDR S P LB EFEMEM+16 VIREMRER
MCs" ZWIRBE T R G, /AN RETH. 24 FI A ACE 576 N B 7P Mk
MR AIN 8 R B BN, AT 2 i A G ER, B TFEREN 2 keV. X H & A4TH
(XRD) 45 #7 7E Dmax-RB f7 8 {1 £ | CuKo &4, A EE N 4°/min. 5 Z B Y B4t
(RBS)##i £ 2 < 1.7 MV B FF R nE s DT, RABKEN 2.023 MeV (A4 He™ &
T, B0 EE B R T 5N SRLF 7 WA 165°. R 8K T R ik (AES) 4 #T 7E PHI-550
Z IR FREWS L EBEAT, R 3keV, 4 pA, 5 M ERTH 307 N5 0 7 3R R BT R
F3keV,20 mA B Ar* 3, AT EEEHEMTF 81077 Pa.
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3.1 MCs"-SIMS RE & #f

7E MCs™ -SIMS % B S 4T P, 188 AL B b 3 365 20 vl st 1B, BT P A A R IR SR I — PP &
BEsHBBRARESTBUESNN ZXBEFESRE(cps), TRESH S P AHNA DK
FERIEt. B THABEST T, ALN O TR ARE, BIE C* Fii T AFER P
I 5T H B0 TiCs™ , AICs™ ,NCs™ #1 OCs™ R F R B F 0 Ml {5 5. X F Wi A K8 KB &,
ME 1(a) AT ULER, — 5 H, Ti BAK TiCs* 554, K5 S REMMHE, XA L HZ
BRAKMS, RH Ti HAFEBRR; 7 —HH, RBAFEMNAEBERIE.450C,1hiE
K (B 1(b))JE, FTH T K Ti B AlCs™ 19155 B8 B 38938, 4 JiS M 75 18 Jin 21 4 < 102, 3
AT RS AL FF 4G Ti Ry, AERRE, HEEAEZRUAKR.650C,1hiBA(E1
()G, AAXEAEBKEN. —F7 T, Ti BA AlCs* (015 & F) 8 < 10°, A M NCs*,
OCG "M S HEERANBERS, W AINF ALNOCHERN TINTE.B—FE
AlCs* ,NCs*,0Cs* Hi & A AL F 2, TiCs*" FEHERFKARS, AHHAEE®R. ¥
HERKEREF AINETIWNEATORE B, KETHEAMEY BS5 RN, 5410
TifE— AlICs™ HE B2 EMBR, RWHF—IE AIXE.850C,1hiB k(A 1(d)5,
RERETHIRMN.TICs' FEH— SR EAES. Ti A AlCs™ I &M A ES
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TiE—MEF—1FE".NHKRKMERBE Al FPEE5EMERZAT —TE N K,
BHIZE Ti-AI(Ti-ALN) L &2 EFZE Ti-N &4, X —F £ Y5 Yasumoto 21230 Wil 45
Rz NE 4T RE, £ Ti-AI(T-ALN) L EM S RHZ BEEE O K (Ti AL
&9).

4 W #®

Ga EREBAUE S, BAERET, Ti 5 AN RE A AT 85 KA. FEE X
35 B8 1) 78 SR K 1] B S, T AT AN B I ST R S 22 1 3 M A8 E B 1 R
MR BIERE.650C,1h BAERBIHENRTARN. REARN=HEERKELD R
TiN R4 4k E Ti-Al Z i &R Ti-ALN = T 54,850 C,4 hB K5
7 2 B Ti-Al = 564k &9 Ti-ALN = FR4L A4 45850 T, 4 h 3B K J5, XRD il (B
3(b)) Bl T R 38 9 Ti, AIN AHA7 5T, 6 B 3% iF Ti, AIN £ 45 (L h & B B KHE, B
THRE K 1:3.)SIMS B 5 AES B h R0 K M2 E N X5 XRD #% % 9 2 19 TiN 5
% Ti-N &N P=#17% 5. 850 C, 4 h iR KR & o XRD i 0 9 8] 9 Ti-O 164 4 (Ti0) Nl 7
£ F SIMS B 5 AES B d S RN EFE O K. KR M 5 I AR UK 4k 88 7= 4, 4k
BF=MAERIEAL Y .

FE 2 b ARYE AL 2 R AR R R R I AR B B BB 2 A G I IE £, T DL
RN AT A R IR AG /NTF %, RN A B & AT 0 5 B AR N S, B SR
B B SR MR AN, BT DLW R . B, BT R AR KSR T IR B AR BUIR SR M i R
1N e 5 AR AR AL AR R S 22 e TSI A, B4 7E SR (298,15 K), T AR Nt R FT AT
o

Ti + AIN— Al + TiN A Gaog. 15 = — 22.158 kJ/mol, (1)
4Ti + 3AIN— TiAl; + 3TiN A Gygg.15 = — 205.997 kJ/mol, (2)
2Ti + AIN— TiAl + TiN AGyog 15 = — 95.462 kJ/mol (3)

M Gibbs B HEEHIEE, M F EUQ)ARNBEAFF, BERERERE AR EES
45 5. 1984 4F Beyers &SR M Xt W & = AT & 7E LA o 40 A5 O I8 R N, 7T BUAR
BHROFHBEAEH=ZCHE, FEI O A RBEER NS E = THE TR EMRE
153 $; 2 (stable tie line, 8 A% STL), & Th#h A = oA B Tl f g B T W-Si-O, Ti-Si-O,
Ti-Si-N R4 [ % I [z Y . Beyers %5 1 Ti-Al-N = o AH B W SCER[17]. R Gibbs 4H £,
EEENEREREMENT, ZLRATEARNFZ PERNWIHEZHFE =M, FkE=
TUHE A A FPI% STL X, EMFER X b A MUAHFE. BT izHE S Ti f AN
Z BIAFRTE STL, B LB ATI7E 600 C A B B fi it & B3 A58 €, V% B TiN-TiAl-AIN X
B, RAERNIEEM TiAl, 5 TIN. XA M 5 & B R (2) — L. {8 Beyers Z1W I Tkt
KEZRB=TTMINFLE, A4 B Ti-TiN-TiAL RIBA K STLEF R/ TFRHERMUFHE.
BT K% 86T Ti Al AIN 5 RS2 B SCERHRGOE X R B2 7= 4 3 4T B9 23+ 4 240 7 30 46 1] T
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Ti-N M Ti-Al =ik &4, EE R TiAl, 5 TiN, T &% & Ti-ALN = T &9 % € 0 7
RRE, 45 Rk LR LIS . I SCHR(3, 417638 KR R P BRI 2] TIN & B & Al
b, KRB Ti-Al = TALA YR Y BAEHE .

1990 4, Bhansali %" 7F Beyers % A\ T /&SRl 48 B T — A% 51 44 IO 70 4H B B0 5
VE, X BTN AELE, BT Beyers % A Ti-ALN = Ju B (WL 3C#R[181). M T
M., #£ Ti-TiN-TiAl; K5} 19 STL HHBE £, 4 4 LR HE, PRALFEAREZ TS
7 : TisAl,N,, T, AIN F1 Ti; AIN. X KB Ti 5 AIN MR RN REZ, FE=THED
R =TT B B Ak, Ti ks AIN [ T & R4 BAF L5 8647« (1) AIN 7E Ti [ {E
HTFRE;(2) #MHEKAlS NEFR TRy #;3) MERERNERILEY. BT
A NBETETI AT BEEFEER, S7E 807 1015 BN R 09 9% B8 4 7. 75 57t
T 5™ 805 I 1 S 55 72 b, Ti-TiN-TiAL X358 09 10 Fi B 4k & W 25 7T B 4 . AT T
e Ti 5 AIN ¥ 88 & 3 8T LU e Ti-ALN = 764k &4 51 P2 9048 1 T — ANBIAE .

5 #& ®

1. KE (450 CTLLTF )Rk, F i H 5 "N K. 650 TR K, Fmy &, & NHEEM
R.OFEE R KR EHEMNE 850 °C, AR ERIRY.

2. Ti-AIN R RN AERBADE TENLEY. 850 C,1hiBKE TN EYEE
7 TiNo.3, B8 2 Ti-Al —tib &M Ti-AIN =54 &4;850 'C,4 h B K 4L
FEMB T AIN A .

3. S RN R WS R SRR TEAIN) RS, Ti-N &4, T-O (L& 4.

4. A MCs™-SIMS B AWM B T Ti/AIN F 1 RN H KA >R, RBZEARD
J% R 5 7 B R — R R A R B

BUNEERFMRR 25 TR R FAMFEZRME AIN B . BG4 B RS B 20T 50T R 80 B
T 5 1FE (H 5 &) BT MF @i,
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INTERFACIAL REACTION BETWEEN Ti THIN
FILM AND AIN CERAMIC

WANG YOU-XIANG YUE RUL-FENG CHEN CHUN-HUA
( Institute of Semiconductors, Academia Sinica, Beijing 100083;
State Key Laboratory of Surface Physics, Academia Sinica, Beijing 100080)
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ABSTRACT

A 200 nm Ti film was deposited on a polished AIN ceramic substrate at 200 T by electron beam
evaporation under high vacuum conditions and annealed in a vacuum furnace. X-ray diffraction
measurement and secondary ion mass spectrometry, Rutherford backscattering spectrometry, Auger
electron energy spectroscopy were used to investigate the solid phase reactions between the titanium
thin film and the AIN ceramic substrate during annealing from room temperature to 850 C.
Experimental results showed that after annealing beyond 600 'C , diffusion and reaction took place at
the interface of Ti/AIN obvicusly and the reaction was enhanced with increasing temperature. The
titanium aluminides and titanium nitrides as reaction products at the interfaces have been found. The
titanium aluminides consist of Ti-Al binary and Ti-Al-N ternary compounds, in which Ti,AIN is
dominant after 4 h annealing at 850 C. The results have been explained in terms of extended

Ti-Al-N ternary phase diagram given by Bhansali et al.

PACC: 6848; 7360D; 8130



