9510 45 4
Vol. 10 No. 4

hESEEEFIR
The Chinese Journal of Nonferrous Metals Aug. 2000

2000 4% 8 H

[ XEHS] 1004- 0609( 2000) 04— 0470- 06

Nb 0 Al ¥ vTiAl &

EESRRENTI

> 1 A Tl 721 1 1 2 2
XA, =R, 5k BE, M3, FRER, Y. W. Kin
(1. dERCRHEOR A B m AR E K E TS0 %, JE3T 100083;
2. Materials Research Division, Universal Energy Systems, Dayton, Ohio 45432, U.S.A)

(48 2] BT Nbot wTIALSES SRR, SR W, W Nb & SRR R m wTiAl 364 4 0w 33

, o4t Nb E#im, WEMREE . TEM MER W, Nb &b vTiAl PRSI s bl T2 T, Mo d—d 8BmJy

e P, B S A R PN g, R i L T B e S U g A R B D . AL v THAL 5 Sk RE 52 2

I SR o A R M RN L B S <
K, Aa&MmE N,

[ XH217] Nb; AL TiAl B4 s

[ FE 9 ZES] TG146; TG113

AL ETE R, o AHS R, AL S B AR SO L ) B

[ XXEKFRIRED] A

WAESRAE wTiAl & G pisr ik, A8isdlr
TECA K R HE R | AR 7T AL AR 2 T R I,
VTIAL G S W a 1 v PIAHM K, FFrT3R45 DY i
A 4. 3E Gamma(NG), WA (DP), EHE

(NL) M4 Jy 2 (FL) A28 oo 2 Bl s R4 )

FE R N4 B T BE I B2 E L
PCHE e T L AT S b TR S, (H A S I B AR
PuicE A 95 57 1 e, PR 4SRN A5 R i 800~
850 'C'> 71 | ¥3E wTiAl FEA 4 1E 800 CLA R4
I, BT B OSBRI ZE RS e ) 3 o, Al e
S FE AR AR T 07 KK TR B 1 s v Mk R i
VTiAL 5B 4 e 15 AR B 2 v & 4 1 G B 1) AL
SR, T8 4 I 20 2K 5 4 o v il M e AN KT
BT, B A S AL A S R R TAT I . B
TR R, & Nb A& Re KR M wTiAl %
A e R R R E R HUEAL L Y, R R ND &4
1) TiAl J2 H it 5 F A nl B 7E 900~ 1100 C
A 1 Pk e 4B TR & . AR ST Nb A AL K
HA R wTIAL 564 4 w1 58 5% W ) R A AL
i, AR A S PR AR

1 S2Ig

S H A 2 B SO oy O Tr45AL, T
45AF8Nb, Tr45AF10Nb, Tr47Al, Tr47AF8ND,
Tr47AF10Nb, Tr49Al, Tr49AFSNb, Tr49At

O [EHEWMB] EXRAREEIEEEBIH(5895151)
[EEBIN X AR(1966- ), F, 1@+,

1ONb( BEIR 7330, %) . A 438 R H B2 s s 4
R, HIRIER A, BMAESER 4R, &4
£ 1000 CHEAT 7 REY HUR K )G, 785 a+ v FAHIX
HHAT B EBIE . W& JE A 44 Bl AT b HLAS
#| FL, NL, NG #{b g4 2 (DEL) 4141 ,
JEA4RSZKAE Gleeble 1500 #UBIML L REAT, K
KR 900 C, MARTE K 5x 107%™ !, WHAR
NARIE 15% A1k, NI AZ h4k Kt 900 CH
JE ARG .l F] ET-400TEM 435 5 B 8 3647 Tr
45AFI0ND 3T Fr 2 4 2 B A2 W0 45 44 43 Tt . TEM
W52 F 8 SV 7 v MTBZRIRAE (TR AR X 26 1)
N 2mm #H, H 1000 5 (1) 4 AH KR 4808 7 5
100Km BLF, 5 H bl g sms Jy 45— 20 C, 15
V T HEEIS, HBAREN 93% FlE+ 7% IR . 1E
S250 HU 46 L BE b HEAT A0 S Ao M, SR AR
PRVENN i 5 )2 B R RST R 2 TR EE . )2 ke
FGTAEIOR 100 f I giit 5, geit Mm%z T 15
A, R RIR 2 £5 Um 2R 1] B AE K 10 000
A G, G 2 T 154, WERR
ZH £0.03Um . 2R EHAFH o MHEEBLE
S250 AU A4 8% ] BSE B &, ap AHE R AE
UK 1000 5415, grtiisgth 2+ 15 4.

2 #R

HEMPAEIE T2 SEM A Jw R5REE « Sk R

[ ¥%s BEA] 1999- 07— 30; [f&iT HEA] 1999- 12- 14



55 10 45 4 JY)

X, &5 Nb FIL AL vTiAl FE-& 4 s s 5 (1) 5%

* 471 -

PRI KA TR 1. B R Bk 9 A
EEPARFTES BB 9x 1074, &4 3T
PR, Bl kA R A F 42 FL, NL,
DFL FING 021 . LA Tr45AF10Nb K, PUFHA[H
ML 1R, B 1(a) & FL A2, F 2Rk
JSTRZ) 4 1200m, £ ER@A B, THAERZ
Bl Em A = R b, AR B AT R B AR 04
FER YA . B 1(b) /& NL A4 HA 2 ok R~
K24 80Hm, {EH ZHIEA b, KLH 10% (4R
) A Y AL AR R R RS B E AR AR AR D

F1 TAlEASHHLUITE

WG B AR . Y M a iR ER) K KEEHLIE
M, BrUh NL 895 ZH dok RPN T FL 3 A )2 H
fbL R T L B 1(¢) b DFL 4148, F 2 Bl &k R~
K210 120 Bm, {HAR S OB B R A6, A BB P
17, MEAZ M ERSR, HBRSEWMA T,
M REEF 2R, s CIFnEaite . |1
(d) & NG AL, HVFR&bE K42 30 bm, K2
H 2% (R 50) B BAAEAE T v dibkiz Al . HoR
HEMHLIES ST r45AF IOND KB F, H 2 &
BRANAAR . FERE 1.

SRR L e R R R R RS

Table 1 Microstructures, compressive yield stress of different

TiAFbased alloys heat-treated at different conditions

No. Alloy Heat treatment M icrostructure Op,2/ M Pa SI;)ZI;?%‘IZ
X1(a) Tr45AF10Nb 1315 C/15min+ 900 C/30min, AC FL, GS= ~ 120Hm 523 ~0.22
X1(b) Tr45AF10Nb 1300 'C/60min+ 900 C/30min, AC NL, GS= ~ 80Hm 500 ~0.25
X1(c) Tr45AF10Nb  X1(a)+ 1050 C/30h, AC DFL, GS= ~ 120Hm 462 ~ 0.56
X1(d) Tr45AF10Nb 1100 C/30h, AC NG, GS= ~ 30Hm 392
X2( a) Tr47AF10Nb 1355 C/15min+ 900 C/30min, AC FL, GS= ~ 300Hm 502 ~0.35
X2(b) Tr47AF10Nb 1335 C/40min+ 900 C/30min, AC NL, GS= ~ 150Hm 462 ~ 0.37
X2(¢c) Tr47AF10Nb  X2(a)+ 1050 C/30h, AC DFL, GS= ~ 300Hm 433 ~ 0.67
X2(d) Tr47AF10Nb 1100 C/30h, AC NG, GS= ~ 100Hm 372
X3(a) Tr49AF10Nb 1410 C/10min+ 900 C/30min, AC FL, GS= ~ 300Hm 478 ~ 0.44
X3(b) Tr49AF10Nb 1385 'C/25min+ 900 C/30min, AC NL, GS= ~ 150Hm 446 ~ 0.47
X3(¢) Tr49AF10Nb  X3(a)+ 1050 C/30h, AC DFL, GS= ~ 400Hm 400 ~0.75
X3(d) Tr49AF10Nb 1100 C/30h, AC NG, GS= 150~ 200 Hm 320
Y 1(a) Tr45AF8Nb 1325 C/15min+ 900 C/30min, AC FL, GS= ~ 120Hm 505 ~0.19
Y1(b) Tr45AF8Nb 1300 C/60min+ 900 C/30min, AC NL, GS= ~ 80Hm 492 ~0.22
Y1(c) Tr45AF8Nb  Y1(a)+ 1050 'C/30h, AC DFL, GS= ~ 120HPm 435 ~ 0.50
Y1(d) Tr45AF8Nb 1100 C/30h, AC NG, GS= ~ 30Hm 365
Y2(a) Tr47AE8Nb 1365 'C/10min+ 900 C/30min, AC FL, GS= ~ 300Hm 486 ~ 0.31
Y2(b) Tr47AF8Nb 1350 C/30min+ 900 C/30min, AC NL, GS= ~ 150Hm 454 ~ 0.34
Y2(c) Tr47AF8Nb  Y2(a)+ 1050 'C/30h, AC DFL, GS= ~ 300Hm 406 ~ 0.61
Y2(d) Tr47AF8Nb 1100 C/30h, AC NG, GS= ~ 100Hm 347
Y 3(a) Tr49AF8Nb 1417 C/10min+ 900 C/30min, AC FL, GS= ~ 300Hm 459 ~ 0.4
Y3(b) Tr49AF8Nb 1390 C/20min+ 900 C/30min, AC NL, GS= ~ 150Hm 436 ~ 0.43
Y3(c) Tr49AF8Nb  Y3(a)+ 1050 'C/30h, AC DFL, GS= ~ 400Pm 377 ~ 0.70
Y3(d) Tr49AF8Nb 1100 C/30h, AC NG, GS= 150~ 200 Hm 320
Z1(a) Tr45Al1 1320 C/15min+ 900 C/30min, AC FL, GS= ~ 400Hm 467 ~0.15
Z1(b) Tr45A1 1300 'C/60 min+ 900 ‘C/30min, AC NL, GS= ~ 150Hm 435 ~0.17
Z1(c¢) Tr45A1 Z1(a)+ 1050 C/30h, AC DFL, GS= ~ 400Hm 292 ~ 0.45
Z1(d) Tr45Al1 1100 C/30h, AC 20% a+ 80% Y GS= ~ 100Hm 245
Z2(a) Tr47Al1 1390 C/ 10 min+ 900 C/30min, AC FL, GS= ~ 300Hm 419 ~0.25
Z2(b) Tr47Al1 1370 C/25min+ 900 C/30min, AC NL, GS= ~ 150Hm 353 ~ 0.28
Z2(c) Tr47Al1 Z2(a)+ 1050 C/30h, AC DFL, GS= ~ 300Hm 273 ~ 0.55
Z2(d) Tr47Al1 1100 C/30h, AC NG, GS= ~ 150Hm 242
Z3(a) Tr49Al1 1435 'C/ 8 min+ 900 'C/30mm, AC FL, GS= ~ 300Hm 367 ~ 0.37
Z3(b) Tr49Al1 1410 C/15min+ 900 C/30min, AC NL, GS= ~ 150Hm 319 ~ 0.40
Z3(c) Tr49Al1 Z3(a)+ 1050 C/30h, AC DFL, GS= ~ 400Hm 255 ~ 0.67
Z3(d) Tr49A1 1100 C/30h, AC NG, GS= 150~ 200 Hm 235

AC —air cooling; GS —grain size
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Table 2 Contents of a, in FL

microstructure of different TiAkFbased alloys

NO.  Type of alloys Microstructure @/ ( volume fraction, %)
1 Tr45A1 FL 25
2 Tr47A1 FL 18
3 Tr49A1 FL 6
4 Tr45AF8NDb FL 23
5 Tr47AF8NDb FL 14
6 Tr49AF8NDb FL 5
7 Tr45AF10Nb FL 19
8 Tr47AF10Nb FL 11
9 Tr49AF10Nb FL 4
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Effects of Al and Nb on high temperature

strength of Y-TiAl based alloys

LIU Zrcheng', LI Shirjiang', ZHANG Werjun', LIN Jurrpin', CHEN Guoliang', Y. W. Kim?
(1. State Key Lab for Advanced Metals and M aterials,
U niversity of Science and T echnology Beijing, Beijing 100083, P. R. China;

2. Materials Research Division, Universal Energy Systems, Dayton, Ohio 45432)

[ Abstract] It is shown from the effect of Nb on ¥TiAl based alloys that high-Nb content can improve the high temperature yield

strength greatly, the higher the content of Nb in TiAl based alloys, the better the strength. TEM analysis shows that the high-Nb

solution in ¥ phases can enhance the directionality of d —d bonds and therefore enhance the P-N stresses so as to increase the CRSS for

ordinary dislocation slip, leading to a higher lattice frictional resistance. The aluminium content has a significant effect on the high

temperature yield strength of TiAl based alloys as a result of the changed a, content. The athermal activating stress of dislocation slip

decreases as Al content increases which results in the decrease of the a, content, and the high temperature strength of TiAl based al-

loys decreases.

[Key WOI‘dS] Nb; Al; TiAl based alloys; high temperature strength

(WiE B 5



