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il %4 Ta |2, 329003 (Firing test) R IR E R H
e B B RE . BT BCC 4544 o-Ta(R# FE R 8~12
GPa)#% PU 77 45 #4(Tetragonal) p-Ta(T A 18~20 GPa)
HA&BMRPPRAEER D, H 4G o w7 e
HRIEYTRRSEU a-Ta K p-Ta A5 & (S-Ta—a-Ta #54F
MUt sz g 0213 5700 B oWy TS Ta 221 [ 75 ik
TER, BGE4E Ta iRZM 1% MERE, Ta-W S EIREM
i Jo sk« ) 2 BEAH EL4E Ta 12 1A 15 20— D4
R ARIEAI Y, Tas W ORI Ti R HEYE 4 A
WEMEH, NFR B Ta-W IRZESR LS
ARy oot TR

T B 9IRS 45 (ATP) PE YT AR I A2 A7 7E 1 22 5k
JH 11 58 %% (Bombardment), 5 22 2535 kST TAR 7
W4 Ta WREAFAER Lm0 8, W05 a-Ta & &R
JZHERIS . JBIRZFRARI AT R oh 45 2 ] i 24,

B S AT AT B e v R AR T SR A B
PRIURL S S 2R, Ak RS R R, KIB B R
TR BE 53] 1000 C, & JA[AF] 100 MPa®™ ',
I, Ta-W iR JZ A E T B BT 47 4% 2 B B A& B 1 B
20l PrAGEMERRSL, WRE R RTE SR T iR E
PEHRAS IO L, H AT MR WG T AR R IR E I
IS E SR

g5 b, TCARSIEON KA 4 E il AN R iE )
PEH G, Ta 2E3RZEH1E FAERE & H R
PR, HAMUAAZE Ta 32N T Fe ZA R
iR TRBT Y AT, TOGT Ta JEiRZ/RIEIL R 14
A (il A 5% ) R T A o AR SCRI I TR
FENRER A &RME % T Ta-W IRJE, AT Ta-W iR
VR G SR RAAN RS HE T AP (AR 55 ) 5 1
FHLH R AL T RN . TOER 79 A1 55 1)
TG T AR TR R PFENERE, A Ta-W IRJE
TEER G SR SR B 1 B SR L ER IR 48 S

1.1 RGBS

PR R AR B 5 otp T EiRER A & HF R
B B HE A1 (44 U857 Ti-6.48A1-0.99Mo-0.91Fe,
JRERE, %), WA TR A d 35 mmX 10 mm
IR Fr o JERREESEAE 500 SHOLR F B, LBREAL
Y, SRIGHCORTERG . 280K g Y, RJa e ER
W ARG, TEEE TR E.

K B 9% (ATP) R TE A & SR R P
Ta-10W(% X H7r, FUEDEL %)iRE, Ta-W M E

#8100 mm. VT ZESHON: JeiiEz= R 5X107°
Pa, YIRRTHEAT TR, & /E 700 V, B[] 5~10
min, ¥RETUREE, I TAERE 150 V, TAEHR 450 A,
UUARETE] 60 min.

1.2 EFALIE

KU Ta-W IREREFEE T 22 d, fhE
257 1.33X107° Pa, FHEZEIREEE, HREAMR K
Al FHEHER N T 8 C/min. EEHAEFESHINT .
HEEA 550~1050 °C, FRIEHSTEA 3~50 h, BRI
NEA B,

1.3 o

K FH Rigaku D/Max 2500 % X BHRATHHCH H 25
WA AT S IR EAHE BT 4T, RS Cu FE K,
B2k, K 0.154 056 nm, JNIEEEE 36 kV, IR 30
mA, FH#EZ 4 (°)/min, 5 0.02° K H JEM-2100F
oy RS i o W S B IR BRI IS TR R O SR
BT, R AT R E AR, R RE
N 200 kV o 3RS S IRFE B TAT TR SR 10 7 1)
IS 30 um J5, PR d 3 mm [ B, FRHET R TR
¥ (Gatan model 691, 5 kV HLJE, 6° A5 ) KH
Sirion200 37 & 474 L 55 (SEM) WL 5% B 25 # b B T fe
RFEROWTESR, 33 GENESIS60E fE iR
(EDS)Ek JAX—8230 HLFHREHY (HAE L 15 kV)7r it
TR AN

2 GRS

2.1 Ta-W iREMHERIZEM

B /MBEEPIR Y PUES Ta-W RZERMHEHE .
TRITE. SHEAARGES KR, LR HN, 45
TR TEF R B 1R ATRES KRS AT
PULF S Ta-W %2 XRD i & B MALUES. HE
l@ W &, WA TaWw & E H 4 aTa
(JCPDS—04-0788, a=0.3306 nm)41 i, JHA (110)[H
Beuli; AR A, RE S Taw W LA a-Ta(W)
A ATE AL, W T a-Ta fEHATHIERR(Z
0.16%) 7] 5 A FE RS o LS HACERINT A 3 h 1), A
FEREM 550 CHEZE 1050 C, Ta-W §/2HubH
J& FAR AL AR LIRS T R AR, 5 a-Ta(W)AH
HRe IS FR A ZEK 2 50 h I, Bl 5 I B2 N
550 CHEEZE 1050 C, Ta-W &EIH a-Ta(W)HI4
o EIRPHATH: E 550~1050 CHRFEXE, Tt
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e Bl A HA R R IR E (B i AL A2 I (] R IE G, Ta-W IR
JEARA I T B, IR R IR AF AR AR e
o o-Ta KA RIFHEEYE. AIERTEE(8~12 GPa)
R ISR I B LR (15~80 pQrem), BEIE & 3 T i ke
TSt R R SR A 1) T R ) I 1(b)~(d)
FiR NA RIS H A SRR SR E TEM 3514 K&
HXATHPE A . R 1)~ IR A JIRES LA
750 CAH1950 ‘CHEHZHALFE 3 h J5 Ta-W iRZEX AT
WP S F B a-Ta (110). (200). (211) K2 (220)fi754 ¥
W, UIHRERGCEEHHZ A oTa Al 5
XRD 45 B4 . 1 1(b)~(d)ig )2 S L35 7] 50

DU 2750 CH1950 CHEAHALTE 3 h 5 iRkEH
o-Ta SERLELUABEAL,  FLAAALEE T 5 30T I B AR AL .

AR R SF ARG A . DUARAS Ta-W 82 diki K
/NIPARAE 20~100 nm Z [8], ~PIHRFZ0N 46 nm; &
750 ‘CAHI950 ‘CHZHAH 3 h JGikE T &k R~
P E 49 nm AT 51 nm. BEE E 2P0 HE FE A2
&, Ta-W IRZTCERYT BONREIEE R4, RZEHK
FHF35 SRR /IR 3G 0 o 76 o A I 105 R 2 A
REHKEHEP . Gk AR iR B R FE 0, g4
KARRLI K RILG A 0 W (T s RS 4
JEICE Taw W RIFIIFEYE, WEE N #gzgt’,

FE Ta-W IRJZAERAEFE R il 7o 3/ 1O e A
KRR R A S PR o, BETTT 2 B0 R4 R AH AR E
Yo HINES 7K Ta-W IRJZ H1 TG0 BT R A 4H &
SRR W R A RCR S ER J2  E
fem, HMA SRR S mE, & EERSR
BRL AR LB et ED . s B AR e,
T Ta-W IR B9 V-2 ok RO g g /s, mA 9 el
TR ROT R AR AT I 2 088 P2 S5 P RE X 52 A B

22 Ta-WREB/HEEHAFTEREN

Bl 2 Fos AUURRES MAEANFIEE B # b 3# 3 h
J& Ta-W iR 2/ & &k R BSE TR KT 3 40
FECTTIRAS, Ta-W IRE/KEEIERE 550 CAHI
750 CHEZHAI 3 h f5, HAH BMALIES Ko
RO R, W 2(a)~(e)fTn. ME T b
HRHE N 550 CHE, 2/ R IFUR K A0 R B L
HI R 2 B BUZ QT 2(0)#7 3k Fin), 2T
£ 750 CHY, HITFooik By SreEmE, Htmay
BUZJEREAEL 550 CHS A TG, HHA B 2.0 &
2(e) FikFIR). H¥EZHMHERESEE 950 Tk
1050 CHY, T2 5 54k 0 n 3 By 5ud — 25 il
SR, WE/ RS B BUZ SR 5.

@ @Ta@) @ Ta(00) aTaQll) «Ta(220)
R 11050 C,3h A i
1950 C,50h |
A 950 °C,3 h J\
| 750 C, 50 h A

Bl 1 VIS AR AU S Ta-W IRZ XRD 1 K R 2085
Fig. 1 XRD spectrum(a) and TEM images and SAD patterns of Ta-W coating as-deposited(b), after vacuum heat treatment at

750 C for3 h(c)andat950 ‘C for 3 h(d)
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Substrate
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B 2 VREEAREREASHEE 3 h )5
Ta-W I )2/8K & e R AU B A SO 3 S ot
ENi

Fig. 2 BSE images and element distribution of
Ta-W coating/titanium alloy with and without
vacuum heat treatment at different temperatures
for 3 h (IDL—Interdiffusion layer; numbers are
EPMA positions in Table 1): (a) As-deposited; (b)
550 C; (c) Higher magnification image of
550 ‘C; (d) 750 C; (e) Higher magnification
image of 750 °C; (f) 950 C; (g) 1050 C
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1050 CHf B o # )= EEEIG N2 950 °C I W £ /e
A, ARG T VR A 2 A7 (AR A AR B B LA
BUZ SN, JCR Tas W Tiv ALET BUZH 5.
BRI B, WE 200 (@R, &
550~1050 ‘CHEZHALFE 3 h J5, Ta-W RE/4LE S
RIRZHIMRIGA G E%, REWH T uEmZE
T EEAE SRR T S 8 I REERE, Ak
HETJEA R EE LR Tay WL Tiv Al FEREREAAH
ML AT R AL, HREEEY BZETIHAR
BI5). AN, LR SMRENR, FELEE
EAEIITE . B BRI Al 2 550~ 1050 C
HAERMIE 3 h 5, Ta-W REARESERRGTATLR
B, AER AR I R By BUZ, T4 )E R
WEMERR, WESEEEG GRS, T2, R
SEERIATE L, R R S R IR AR E .

N Ta-W IRE/ARE SRR A E
P, 23 BIFE 550,750 F1950 “C 4E K HuAbFR IR A] 2 50 h,
LA BSE S ot R oAt 3 fros. H11E 3(a).
()T %A £ 550 CH, BEEHRACHNAM 3 h K2
50 h, Ta-W iR)Z/EKE Sk RATH B LIS KXot
AL HEETEE 750 C, BEEH
AEERR T R AE K, TR S R T E B BN )3
Y HUZEEEA G, W 3c). (R 4
FE A 950 CHE, B ALK, JTTHEY BUTE
S, B HUE R B, EEY R SR
PRIE T RETE % Tay W 2 BEAHNT AR K B-Ti o€ J= (1
K 3(e)#i Sk FT7R)o £F 550~950 CH, ZEH I HAbHE
A% 50 h, Ta-W iRZ/4EE SR RIRE SR
GEERE, . RECERIETE R, AT S A
ARFEICE Taw W, Tiv Al JCRITELH 2 A A L
3 h IS EHRAR . B R A IREEET 750 CHY,
b B AR [ IE K, Ta-W IRE/ARE SR
H R Y BUZ B NILG, HAHE AT A R
ZI0E Tas W Tiv Al SGERITEI A S 3 h B
LT BARE, A ZR K )AL B I v S0 R 47
1) S A e M

ERGHTEI L Ta-W IRE/AKE &1k RAEBURIR
FE(550 C)ZiFRFRI, WRIE S HAR S I ALY B
HY#Z, FEAERRREK, By 52 E~EITH A2
by STt ERERER (750 C), BE#E A EK
T HOZEEA M, 4= &R 950 C .
1050 °C), HA HUZ/EREHIRIG M, HBER ALK,
HZEER . RIE Ti-Ta & Ti-W oK,
JGE Taw W 7E B-Ti FENEFELINZ) 100%(BE /R 55
0, WTE a-Ti oA FE > A2 0.5%. 0.2%(BE /R 53

P, L, AR R = T A SRR 3R
57 fir A% BE (Allotropic transformation temperature,
AT, #I7E 950 “CH1 1050 Cif, PLTFHZEH S
Ta-W iR 2/ &SR R LY #UZ BV EEM: 1) &
FETH R R BOTER B AT IR, a0 R B n
% 2) A ESEMKE o-Tiop-Ti #AZ, WHRET
K Ta. W 1E B-Ti AR EVA BN, HEiRES
BEAR B A A T2 TT 3 R AT R B3l 15
M, IEEY G BT Ta. W B B-Ti RRETE,
W A e IS [R) B0, A L HIUZ /5 A4 W) PT S R
B-Ti FaE ZWE 3(e)fin). aifdFZEzdfET, Ta-W
WEARE AT N ATAGN: SOt Y
Bz, Tl REGERIGTERG: IR T kA a2
R ATT I, B HUZ B EARNAN L, KR2I R
St e s IR T ARG Bk ATT I, HIHL
R R AR R, JERTAE B8R AT E A B-Ti
FER: WEABUTRGARIRE. RESE, 1K
FOR RV A AR 2

23 Ta-WREB/HREEHRATREEN

PENG 2P0 HESMGHIEE R TH]RES
FAR ATT B, NiCrAlY RE/ERE & RPIRETTR
PUE (<3 hy¥ BOEEE T B4 EFE, F8RE TR
FERRI . BT, BT Ta-W BREALE & RA
7] 2 03 75 B 1S 0 R VAT 0 A I Gl 1 A0 2
R Fe 2 1A 2). B 2()s (b)s (d)s (). (2) M I&]
3(a). (o) ()TCHEBIMAN MMEILEEE 1~2 45K
AP ERSHKECIE RS, WREHBRICE Tas W
KA SR My H, B EIOR Ti. Al FRET
31 7E 550~1050 CIEEXE, #ALHELEEIA 3 h
8 50 h B, Ta. W JGERTEIRE X IRFFEGS . FRE S
&, EREEKIRRFFRR S & BAFEEILE T Al
FEURJE 2 A BER R & T4k & & 25K ATT I (0
950 C. 1050 C), REIEEISTCHEIGEY . [FHF
TR RIS . ARG R R 7 550~1050 C
iR, Ta-W B2/ A &R Rc R e R AT,
AHITF Ta-W R ETEEL S SR B KB RN

R 12 FiHIN Ta-W R Z/AR A Sk R EL 5 1
B HYHUR KR FN B G R s it L. R
1~2 A[%: 7E 550~1050 C =25 #AbHE 3~50 h J&5, 14
RIFZEXIE Ta TR BIGAYEFFE 90.0%(J5 &5 50)
KA, WILERSEM 3 h #UEHE I 10.0%/INE %
% 50 h 1) 6.0%LA . BT W e E R SR T7 T #om
EREIL X IRR M E S, IWEPITE T Al S &
IRAYERFTE BAR KPR T 2.0%), a1k 2 Hk 1-3,
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Substrate

(b) Coating

Substrate

Substrate

3 AFNREE 50 h IR HAAEE G Ta-W IRJZ/ER & &1 R BIMHLIES Kot R 0 A
Fig. 3 SEM images and element distribution of Ta-W coating/titanium alloy after vacuum heat treatment at different
temperatures for 50 h (Numbers are EPMA positions in Table 2): (a), (b) 550 ‘C; (c), (d) 750 C; (e), (f) 950 C

7« 8 11, 15~17 M EKAE 3 R 1~3. 6. 7. 9 &
) Ta. W. Ti. Al TEREE. ARETEEFTCER
Ta IR AEFFAEA B S AL 3 h )5 Ta S5
T 25.0%, HULFE S0 h 5 Ta S &EET 44.0%), TR
Al T BIRABEFFEAR S S A4 X AL 7 5(6.48%) LA
T, W2 A 4. 9. 12~14. 18, 19 i E K 3 A
M4y 8 12~14 M ETTER S E. BEEICER Tay W A2
AT T O B, A R S AR DX 0T B

Ta. W XiH(3~50h, Ta ¥ EEN3.0%L4, W EE
BT 2.0%), BEE Al STERIARZETHTH, Al TR
FEIT ST FAR XS s 2E(3~50 h, Al S EH & T
8.0%), I 2 F s 5. 6. 10, 20, 21 S B K&K 3
M5y 100 1A ETERERS R, B ERSHTAI A Ak
ZFE T, Ta-W IRE/ECEG SR RIRE S EAR R BAETE
LR EYHILG, HiEZEXE Ta. W LR S RIRLMR
P BESE, UK Ti. Al EIRE P IA& YRR
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®1 Ta-WREARGEERTERDIERALESHE 2)
Table 1 Element contents of Ta-W coating/titanium alloy

system (positions shown in Fig. 2)

Item Position Mass fraction/%s
Ta W Ti Al Mo Fe
1 90.5 9.5 - - - -
2 89.0 100 04 0.6 - -
3 882 104 06 08 - -
7 902 95 02 0.1 - -
Coating 8 880 11.0 04 06 - -
11 875 112 07 06 - -
15 90.0 93 04 03 - -
16 893 98 05 04 - -
17 883 102 09 06 - -
4 52.1 6.8 377 32 0.1 0.1
56.8 4.7 355 28 0.1 0.1
Inter- 12 50.0 55 408 37 - -
diffusion 13 325 35 586 54 - -
layer 14 258 26 651 63 01 0.1

18 36.1 3.0 551 58 - -
19 267 28 645 60 - -
5 23 06 81 85 02 03
6 12 02 914 69 01 02
Substrate 10 28 1.1 8.2 93 03 03
20 35 1.7 843 98 03 04
21 30 1.2 8.5 90 01 02

®2 Ta-WREEREGEERITRINEE R ESFHHE 3)
Table 2 Element contents of Ta-W coating/titanium alloy

system (positions shown in Fig. 3)

Mass fraction/%

Ta \% Ti Al Mo Fe

Item Position

1 923 65 02 10 - -
2 95 63 01 11 - -

Coating 3917 66 06 11 - -
6 8.6 92 07 05 - -

7 887 87 15 11 - -

9 8.8 106 18 08 - -

4 720 42 217 19 01 0.1

Inter- 8 482 50 435 30 02 0.1
diffusion 12 700 82 201 15 0.1 0.1
layer 13 536 39 383 40 01 0.1
14 446 32 468 51 02 0.1

5 20 10 871 90 05 04

Substrate 10 38 1.1 855 91 03 02

11 30 06 864 94 04 02

s, AR TERA &5k ATT i, REIIR
EICEYOEY H EVA TR SIS, hRE
PR AFI e E AR e M

XIT Ta-Ti AR, & TiM TR OY SMAKILE
Ta AR 3 NMEES, Ti AT HINT R E (Intrinsic
diffusion coefficient)Z . Ta J&-1- (1 K>, 1% F Ta-W
WR, Ta B PN HRBEL W ETF R,
R, iR IR ZE Ta JET/EE Ti &AM
BB LL Ti 72 'S Ta RN BRI 2, [ Ta 57 1)
FEEE W R PRI, Ta-W B2/ B SR REANH S
HARBRENIE, HTREFEARTE Ta (£ E
Ti AR TP B R B LA E B TR Ti f£E Ta iR
EH Y ERECOR, TR AR /R R SR 4G S
M PR AR AN E Ta MEYHUZ. BT
FHXT AR B R By 8= RIS E R, Bk
Rt ER Tiv Al BERFRE T Y 8, ABFERZE RS
BIRAYERFRAOKT . R, BT mE s &
J&IGE Ta. W mEifaE YRR AL, W P BOB0E Re
(20%~80% W(EE/R /T EON, Ta-W 1A R HUK IS AE
0~544.28 kJ/mol)*" . IR T ALK BB R B
(1000 °C, 10% Ta(E/R7> B0, D=6X10"" cm?/s)i*”
%, FEURED Ta. W LR & EIRLYERFE BT U
BEEAKTY, BERRFTE. B3, hRENE R
ot faE .

IREAHEI AT R Ta-W RE/ARE SR Taw W,
Ti. Al % 4 MEEHARITTET, Ta-Al ZJCHREA T
R E R e, HIEREEREmiz,
il TaAl;w TaAly,. TaAl. Ta,Al %5, T Ta. W A1 Ti
) TE M 4 g AL S &0 R 12 R &
B H: S@ARSEANRFLIE, Ta-W IRZE/4ER
EERALT HUZTITE Al S BIAARYEFE 6.48%L)
T, KT Ta-Al o B> T i 4 I 1) 4 & F
ik Al FEZRB.0%). Fk, 2ifGEEidREd Ta-W
WEIRE & RZAER TR EY U2, Bl TAF
TEE AL Ta-Al & )& MG EYIE) 115 %Al & &/ T
8.0%), 1M £ B3 #UZ H JC Ta-Al &2 J& I AL &4 (T R
XX E S AR R R S5 A Stk R A e R AR

24 Ta-WRERETHEERETK

RS HARRETEHESFET, Ta-W BREAK
AR RRI RIFACRREN, BEFIGE Ta.
W & RIGAEFREBIR DIRS & 8K 358 SGRFE
RIMFIRIZICER Taw W S ERANLE IIE SN Ta-W
WEWERE, W E 2~3 A& AR H S Hali g i
WG Ta-W RZEEE, HARWE 4R,
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HE 4@ 51:  Ta-W REEAFASHARRELE  Ta TERBLE Y HUZ/ERE SEA T Ta &2 R

5, HJEEEERELE 32~35 um 2 (8] MRS, &
R IR AL 2.5%~4.6%2 7], #HEGREIEE
BT ER ZE LN R, BRI S A G FE A FE
J& Ta-W R E M E B /N<5.0%); Ta-W RETE
iR B IR R RS AR 455 2.3, 24
TR, MRS LB ICER Tas W R IFIFRE M Kot
& Ta.Ti 7F Ta-Ti kR AL EF /& T Ta-W
WIZEAAR G R R AR e . AR R
58

BT Fick A, FHEMMRE, IHESH B8
JEORNLZ) B 5 s AR BRI () 96 & o1 R P
x=B+kt'"? (1)
K x NAEEY TE(RPE)EE, um; ¢ AT
B [B] (AR BRI TE]), 85 & NS HREERIY HURECA LM
WHL B ONBIERE, FEHEEBRY Y R
MBS FERIS . #5528 X Ta-W IR B/ Y U2

Thickness of coating/um

. \,@6 o N ‘DQ\\DC :5‘0 5@00 ﬂ;?o SQX\

0‘5

°Co g s .
%,6& o 0 A AR

7,

by
=

(©)

| = Experimental results
Linear fit of results
¥=0.08797+8.46 X 1073¢1/2

W
W

g
(==}
T

g
(=)
T

Thickness of inter-diffusion layer/um
[ [\
W W

—_
(=)
T

100 200 300 400

tl/Z/S

AR KL R BN BUR DR, TR 2~3 T RT L3RS
AN AR AR TR LG Ta-W IRE/SRE SR E
T HUZMERAE, I3RS By 52 B S ai R ik
IS 1] 2 5% 22 B A I, 21 4(b)~(d) T s « H ] 4(b)~(d)
AT%, fE 550, 750 F1 950 Caliih g TENT, k%K
Y8R B (x) 5 A EER (Rl ()58 R ] 40 AR oR N
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Stability of Ta-W coating/titanium alloy under
pure thermal exposure

PENG Xiao-min', DONG Li-jun', SUN Xiao-gang', WU An-ru', XIA Chang-qing’

(1. School of Mechanical Engineering, Hunan Institute of Engineering, Xiangtan 411101, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Ta-10W (mass fraction, %) coating was deposited on Ti-6.48A1-0.99Mo-0.91Fe (mass fraction, %) titanium
alloy by arc ion plating (AIP). Vacuum heat treatment, XRD, SEM, EDS, TEM and EPMA analysis were carried out to
study the phase composition, microstructure, elements distribution and interface behavior of the Ta-W coating/titanium
alloy substrate system under pure thermal exposure. The thermal stability of the coating/substrate system was also
evaluated. The results show that the coating/substrate system exhibits satisfying phase composition stability during the
pure thermal exposure. The Ta-W coating always consists of polycrystalline a-Ta(W) without changes of phase
composition before and after pure thermal exposure. Only a small increase in average grain size of the Ta-W coating,
from 46 nm of as-deposited coating to 49 nm at 750 ‘C and 51 nm at 950 ‘C, was observed. The coating/substrate system
exhibits satisfying interface and element stability during the pure thermal exposure for the different diffusion coefficient
of Ta and Ti in Ta-Ti binary system and the good stability of refractory metals of Ta and W. The Ta-W coating maintains
as high Ta and W content level as the as-deposited coating without degradation due to the fast diffusion and solution into
the titanium ally substrate. Only an inter-diffusion layer develops at the interface without the formation of voids, cracks
and intermetallics. The allotropic transformation temperature (ATT) of the titanium alloy substrate has a significant
influence on the coating/substrate system interface and element stability due to the different solid solubility of Ta and W
ino-Ti and f-Ti or/and more violent element inter-diffusion. Compared with the as-deposited coating, the thickness of
Ta-W coating maintains stability and shows no obvious changes during the pure thermal exposure. Based on Fick’s law,
the relationship between the thickness of inter-diffusion layer and time at 550 “C, 750 ‘C and 950 C was discussed.

Key words: Ta-W coating; titanium alloy; pure thermal exposure; thermal stability; vacuum heat treatment
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