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Research Status on Refinement of TiAl Alloys via Transformation of
Metastable Microstructure
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Abstract: TiAl alloy has the advantages of low density, high specific stiffness, high specific strength, excellent high
temperature mechanical properties, and has a broad application prospect in the aerospace field. However, due to the low
room temperature plasticity, damage tolerance and machining properties of the alloy, the high manufacturing cost of the
alloy limits its application field. The uniform and fine microstructure can significantly improve the room temperature
ductility and machining properties of TiAl alloy. The metastable microstructure transformation, such as massive 7y, phase,
martensite o’ phase and full B2 phase transformation, obtained by high temperature quenching and refined TiAl alloy
microstructure were reviewed. In the tempering process, the decomposition of metastable microstructure can refine the alloy
microstructure. The higher the subcooling degree of metastable microstructure, the higher the nucleation rate of precipitated
phase, and the grain refinement effect is more significant. The problems existing in various methods of microstructure
thinning and their effects on mechanical properties were discussed.
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Fig.3 The refinement process by cyclic air-cooling heat
treatment of Ti-48 Al-3Nb-1Ta alloy™®

FH BOIRyn A PR & A R S 04 R SR | 20 ik I TE %
B, AL AR O

BEAh, R Bk B AR AT A 4 28 B Ak B A
JTEZAESE XS TIALG 4 26476 PR3 52 00 i F4Fn
VN AR L B AR AR R i R ) B &
BRI i TS8R, s
TS VR 1 5] IR oS | B N R B Rl -+ S T A
RS, A Bk & 4402489 H Y . Clemens 2B
X Ti-46A1-2Cr- 2Mo-0.25Si-0.3B 4 4 (T,=1 305 C)
HWATT Z LA K G 41320 CH
1 200 CZ A #4717 3G A AL B Jy )2 W R)
F 120 wmlk /N £65 wm, F )2 E#E 430 nm,

4 Ti-46A1-ONb 5 G 7% o FUAH X RIS K 28 P +10] Ak B (1t A 20 200
Fig.4 Microstructure of fast-cooling in a single « phase region and after fast-cooling+tempering in Ti-46Al1-9Nb alloys?!

2 BEy-TIAIEE

B E TIALG 4 1 & e, BF9E T ki AND |
Cr.V Mo Mn4BHHERE IR IF A& T BAy-TiAl
Adr . M TH BB TIALS 4, B y-TIAlG 4 B
A EEE LU 55 AL A A0/ O TR L iR
BRI AR, W, TR LT R R
T AEB A y-TIALG 4 A7 E BHLAH X | HLE [ P54
L—L+B—B—Bta—a—asty, HIL,BAy-TIAlE 4
P I ST AN R A AR 1 2L 50 i [ TiAL S
S AL, B y-TiAl A 4 R o B X PR Bif ] 45 31 I
T B yw.ye oy 25 Fl B DX PR YA B 23 T8 Btk
o H Rfka’ N 2B WARH L, AR5 5 EA 4R
y-TiAIE 4 76 B B AR X PR 4 1 75 v 1 e 20 4 1 TE ik
553t .

BAy-TiAIF 4 1 B EAAH X1 HI B 23 & A AN ) 2%
R B—akh s . OTERNE R HHE T KL R—ay
GRS (Widmanstatten transformation) , o 75 B
fn At IR RIE ) A 5 B AR 5 0 Burgers {7 117
K R (<11-20>0//<1-11>5, K (0001)e// {110} 1) , B 5 5
BEA B E AR s @UA P S ORI A & A B—ay i
RFGAE | T AR 1 BOIR an | a2 B i A AL TE
¥, A KA FE T I B A K AR, an T REAHB Z RIS

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

TEAEAL ) 5 2B, QW 5 4 ik — A 8 8, &k
Boa B [RARHE AR X T7 i & W o B [CARFE i Y LAY
RIE AT, 5B B AE Burgers iz [n] X R34
Tian % B 4E Ti-40A1-8Nb & 4 H W 2% 3] K &2 21 IS
& (a colony), WIS T/, AT O BR FC AR MR 55 oK U5 T
AR il LT SRl BAH . Appel S B G 25 T
B —vouy it 75 B B LG A4 Bl 25 Bt 109 T] 300 B b Ak 2% G
F oo BLIRIR I YE P AT T {1111 13}, KERE
<B35>g A T HE R a1 E e A2 W R 2
(), 76 1] K R 23 % A A i

W RS A B B o A B B AR o A AR ] K3
PR 2 A i, I 0 AT T B Al /N 19 (eoty) 42 R
241 ZUsEB2+y 21, i & 6 1 /R %1, Chen %5 15
1E Ti-42.5A1-6Nb-1V 55 4 H WL 42 K £ e iR an i 17
K JE HEE AR 4 7 RS anEl6(a~b) s . Cheng
FPETI-42A1-8.5VE & il i B—a B ARG AR 4R
57 DK Re, 4L, 761 000 C ol kit FE b % 5 1R
R o #3833 o) — ity —B2+y HH AL 43 i A S5 Y
B2+y41 4L, WE 6(c~d) iR .

R KBRS E Lo R MBS IR = T B 2Ay-TiAl
GahpM MR EN:, (PN v 3N Wk L
o Ui BAH PR BR 2 & IR N ¥ R T ORI AR 42 B2
o T 3RS W AR 2 B2AH , Mayera5 "4 U5a 13 U3 Ak ik

http://www.cnki.net



(EEEFARN07/2022

£ B, %5 TRAAEZTHNL TIAl S ERALRRIK

.487.

5 Ti-40A1-8Nb 7 4 H A B G A A 25 67
Fig.5 Widmanstatten plates in Ti-40Al-8Nb alloys®’
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Fig.6 Massive oy and full lamellar structure inTi-42.5A1-6Nb-1V alloys, martensite «’ and B2+y microstructure in Ti-42A1-8.5V
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Fig.7 As-cast microstructure, metastable fully-B2 phase and ultra-refined microstructure in Ti-40A1-8Nb alloys!***
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Fig.8 Microstructure and high temperature properties of a,/y lamellar structure and B2+y of Ti-42A1-8.5V alloys™
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