9 2 W
Vol.9 No.2

TEEREREFR

The Chinese Journal of Nonferrous Metals

1999 4£ 6 H
Jun. 1999

TS TiAICr R EX Tr24AF14Nb-3V
=R A A=A

FFg THES

PN Y 2

(PR 5 G o 5 R SR, e M6 5 7 K T SR . PEBH 110015)
2B

(AE BN BRI 7T S Bt

Jb 3T 100081)

W E W TR TiS0AII0Cr & TiS0A120Cr ¥R EXT Tr24AF 14Nb-3V $ s S0 VE RERI S M . 45
R, 78800 CTF, Ti50A110Cr /& Ti50A120Cr ¥ JZ 3R [t T~ 0] J& o B P R 47 1) AL OS5 JBE, KKk
T Tr24AF 14Nb-3V P A ERE . 900 CHE7E TiSOAI0Cr ¥ 2R W K H K& Ti0,, FHHELEA
I B K TAE TiS0AR0Cr WRJE R AR T L ALOs, HytE btk R4F . 81, BT TiAlCr ¥R
25 HEAARIEIK RBAR, EEAENEERREHI— SR, SRR AR AT TR .

ZHEiR Tr24AF14NL3V  EEAAL  TiAlCr 32

FEEDES TG174.44

TisAFNb &4 H A7 v 8 JE A0 iy = 0 98
RFARM R AR (AR A
PEREAS RJE — AN A P 1) ) 78 . by, AN/
WRFH R T —RYFE kIR = TihAl A4
T T AL PE BE . Kung! Y 3B 8 AL H £
B CE ALY TiAls AH, (H BT 5 56 )
K R BOAN UL 22 e BB P A A8 IS R 4]
RRE B4 . Tha 20 IREARILIB IR T
DU R 2, Pl Atk ge L B4R
W& 4T . miE F NiCrAlY )25 Ti:AFNDb 5 ¥
T A OB A, AR R TiNi, TiNi, Ak
N TiF1 AINbNi, 58 2 Fh & @ AL &4, B
bt S 2, BRARIRJZ AE FH R . TIALCY
WIEN ¥TiAl BARGFHIP30%, X2 H
T TIAICT & E ) Cr FRAG T 2% B
ALOs BRFT TR IR Al & &, et ER TR
Pt ALOs BRI 2R 7 21 L IR T 4E
WF 5% 2 10 9% 5 Tr50AF10Cr F1 T+50AF20Cr

BEN Tr24AF14Nb-3V i E AL M BER 52
0 .

S TA
1 LIwH7

T+24AF14Nb-3V 4 1000 'C, 1 h [ Ak
PG K 22 2R o R 2 ) A% SR FH 4 D i
SR 3 3 K T+SOAF10Cr ( E IR 40 8L, %) M
Tt 50AF20Cr( FEIR 734, %), W S8 &
1 0.2~ 0.3Pa, DJF 1. 7kW, B4R E
200~ 250 C. WR)ZJEEL10 20 Bm

LU A S 30 2 R R o JBOAE SR A R HE
H, fE 800 CaX 900 Cift ik < HH 4 fk, BEFF
20h B I A B =, RE, RIEHRAY
Tk S AL . TEFA AL S B R AR TR A 2 C
YR, fF 800 CHE 900 CIRIR 1h, =iRIEH 10
min A, & 10 E I FRBCRFE 1) i =
( ANFERITE A B i) A4k BIRE

© ERJUS="HRIBBIHE (715- 011- 0122) A1 E S H 75 423 438 I I H (59625103)

WoRE H 3 1998— 04— 16; &A1 HM: 1998- 08— 03

KEFL, B, 26 %, WiLo5E



- 248 ¢ A (e 2

1999 £ 6 J

XRD, SEM Fl EDAX #4726 01T .

2 ZRER5HL

2.1 JRIgRHLALR

1(a) AR Tr24AF14Nb-3V )
AR, H (DO &) (75) Fl By( By 4iH4)
() PAH AR . B 1(b) &% S Ti50A110Cr
URZ R W T 2B, Ti50A120Cr ¥ )2
HARM G
2.2 [EREMLMER

2 2 ph S I A5 B 10 1E R A AL B ) i
2. W0, 7F 800~ 900 CIN Tr24AF14NL-3V

4 sy — —— -
i‘ s & 9 . ) oy

et e 1 10

TR AL G BEROR, In L E 284 . 4 TiAlCr
WRE W RE A A B AR N . 7E 900 C B A
Ti50A110Cr ¥R JZ IFE S AE 40 h Jo BE F IR .
3. K 4 FE 5 o RAWIRE A
Ti50A110Cr 43 J2 AAfF Ti50A120Cr 342 2 B FE A
7£ 900 CIHIR AL 100 h 2R T 30 K A #
ML, w] W, 1E 900 CINF AT IR 2 FE 5 2 1
R T — EREW A . X ST 4 R
AIEN, E 900 ClERAAES, Tr24AF14Nb3V
ML Ti02, ALOs A AINDO4 HITE & %A
YilE; TiS0AI0Cr ¥R JZR M EBERIERH T — )2
ALOs AL, HKH T —2 Ti0, 5, Xnlfe
& 3 BT TiS0A10Cr 4% )2 WA i 7E 40 h )5 1

= T - »
e . . 5 pn el L
¥ Y S ] i oo i
1 = M f 4P K LR
e s Al o e g ! *
s e 5 1
H % : ¥
§

Bl 1 Tr24AF14Nb-3V (K B S a) AL T TiSOAI10Cr 32 1) Tr24AF 14N 3V R AR T 51 ZH 2L b)
Fig.1 Microstructure of Tr24AF14Nb-3V(a) and Cross section fractograph of
Tr24AF14Nb 3V with TiS0A110Cr coating before oxidation( b)
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Fig. 2 Isothermal oxidation kinetics of Tt24AF14Nb-3V
1 —Tr24AF14Nb-3V; 2 —T1r24AF14Nb-3V with Ti50A110Cr coating; 3 —Tr24AF14Nb-3V with TiSOAI20Cr coating
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Fig. 3 Tr24AF14Nb-3V without coating after 100 h isothermal oxidation at 900 C

(a) —Surface morphology; (b) —Crosssection microstructure
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Fig.4 Tr24AF14Nb-3V with Ti50A110Cr coating after 100 h isothermal oxidation at 900 'C

(a) —Surface morphology; (b) —Crosssection microstructure
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Fig. 5 Tr24AF14Nb-3V with Ti50A120Cr coating after 100 h isothermal oxidation at 900 'C

(a) —Surface morphology; (b) —Crosssection microstructure
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Fig. 6 Cyclic oxidation kinetics of Tr24AF14Nb-3V
1 —Tr24AF14Nb-3V; 2 —T1r24AF14Nb-3V with Ti50A110Cr coating; 3 —Tr24AF14Nb-3V with TiS0OAI20Cr coating

39 LU AR AT R 2 AR S B 2 0k . 7E 900 CHY
7 TiSOAI10CT ¥R )2 HIFE s AEE A 20 IR )5 3G &
AF B G, 1A Ti50A120Cr ¥ )2 A FE & 100
UG A 5 38 AT AR AR /I . AT AL TiS0A110CT ¥R
JEPUE A EACTE BEL T TiS0A120Cr ¥R )2 . 7E
800 'CH1 900 CHH &AL, 47 Ti5S0A110Cr ¥R
JEHIRE L B TiS0A120Cr 34 )2 I RE 5 #1 LL 7
XTI gt FEE TS T A A B G T K

Kl 8 FTE 9 435 42 47 TiS0A110Cr ¥ J= F
17 Ti5S0A120Cr ¥ 2 [ FE 5L 7E 900 CHIE A AL
100 h J& () 3% 8 30 K it 41 28 . ] W,

900 Cfi FF 4 AL I8 7 Ti50A110Cr ¥4 = 2 1 4
BT — F ALOs, I b AR T M 4R 1
Ti0,, H:E LK 900 ClEEAI £, i1 20 Ik
R i 16 5 0 AR R . X RT RE e — 5 T B TR
JR S5 EM Z B EY T 30820 2R, 5
—J7 10 TR 2 5 M I K RO 22 4
X, L2 RIGH SR, WL T —R-g, 1
ZAFFAL A B R Ti0,, LB 2 M 40K . 78
Ti50AR0Cr R)JZR AWK T —Z ALO;, il
TSR, MR R T A EAE B ALOS, BY
TEH R AR Ti0o, (AL B A1 ALO; .



F 9% 2

FeFFLr S PRHT TIAICT W20 TE24AF 14N 3V B4 Pk e 52 ¢ 251 ¢

B 7 Tr24AF14Nb-3V £ 900 C
TRIR AL 100 h J5 2 1 52 1 41 41
Fig. 7 Surface morphology of Tr24AF
14Nb-3V after 100-cycle oxidation at 900 C
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Fig. 8 Tr24AF14Nb-3V with Ti50A110Cr coating after 100-cycle oxidation at 900 C

(a) —Surface morphology; (b) —Crosssection microstructure
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Fig. 9 Tr24AF14Nb-3V with Ti50A120Cr coating after 100-cycle oxidation at 900 C

(a) —Surface morphology; (b) —Crosssection microstructure
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EFFECT OF SPUTTERED TiAlCr COATINGS ON
OXIDATION RESISTANCE OF Ti-24AF 14Nb-3V

Guan Chunhong, Wang Fuhui, Tang Zhaolin and Wu Weitao
State Key Laboratory for Corrosion and Protection,
Institute of Corrosion and Protection of Metals,
T he Chinese A cademy of Sciences, Shenyang 110015, P. R. China
Li Shiqiong
Central Iron and Steel Research Institute, Beiying 100081, P. R. China

ABSTRACT The effect of sputtered Ti50A110Cr and Ti50A120Cr coatings on oxidation resistance of T 24AF14Nb-
3V in static air at 800~ 900 C was studied . The uncoated TiAl alloys showed poor resistance due to the formation of
porous mixed Al,Oz+ TiO,+ AINbO,scale. The TiSOA110Cr and Ti50A120Cr coatings could remarkablv improve the oxi-
dation resistance of Tr24AF14Nb-3V due to the formation of protective Al,O3 layer. A great deal of Ti0; appeared on the
Ti50A110Cr coating , which led to great mass gain at high temperatures. Both coatings cracked during cyclic oxidation

due to the difference of thermal expansion coefficients between the TiAICr coatings and the substrate.
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