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Table 1 Mechanical properties of TiAl alloy rolling sheet at

room and high temperature

Temperature/‘C orp/MPa orp/MPa
20 445 417
800 522 5901
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BEEETR 45 Ti-45A1-TNb-0.3W & 4 5L IR (1) S 1
HEWE 1 Fiac. B 1) 1(b)Fis2 5 bkt
RD-ND [ 1 TD-ND [ [f1 & AH 221, B 1(c)F 1(d)

Bl 1 Ti-45A1-7Nb-0.3W & & #ELR A 1 B R

Fig. 1 Microstructures of Ti-45A1-7Nb-0.3W alloy hot-rolling sheet: (a) OM image along RD; (b) OM image along TD; (c) SEM

image along RD; (d) SEM image along TD
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Fig. 2 Recalculated {001}, and {100}, pole figures of
Ti-45A1-7Nb-0.3W alloy rolling sheet: (a) {001}, pole figure;
(b) {100}, pole figure

TD A[001]
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Fig. 3 Schematic diagram of tetragonal y-TiAl unit cell and
its slip systems in textured TiAl alloy sheet



27455 6

FRACHE, 55 TiAl S5 G IELUBRE )% 17 31tk 1151

FIND J71) o IXFRZUR0I p SR RS 2o i 1
3 P e ANERAR TS ) bR R A1 AE A0 M ) Schmid
FEHMWIER 2 . a2 a4, 4 4E RD J7 17
Ik, EmAARE R RIM Schmid R K221
Schmid X7, TMI#BA4 Schmid K7 R84 05 1 H.,
AH LG 30 A7 8 B AU A1 5, B A R A2 T B A
KA, I, A& 44 RD 7 bR AR TR AR,
A A B AL (LL0TRT AR B 85 TiiAE TD J7 [l iz
), A HEHE S R 1 Schmid X124 0, 254 Schmid
A7 R R, HOA TANECE y AP Lo 4544,
A E A b, J0RO7 AR R AR AR,
[0011J7 [ fz i, A AT e & A, i s
Wtk HRT7 AR AT AR, Bk, &4AE TD J7 1
AR AR SR, U A A (101] T LLIF B . A
1 aTgn, wSE R AL R RS orp K TR ) 1)
MRARIE orp, PRI T DAHERT S35~ W A7 6 #£(110]
(IS VI8 )3 CRSS iy TREAZHT(101](%) CRSS; 1
{800 C N L M) Y J IR E o AT 1) 19 i IR 5
FE oo, SEWAR, R R A EE (101 TG 55

@ [110]

Levels D

[001]‘ [100]

[110]

(b)

[001] [100]
4 Ti-45A1-TNb-0.3W & <GS TD Sk &I F0 ND Je
e
Fig. 4 Inverse pole figures of transverse direction(TD) and

normal direction(ND) of Ti-45A1-7Nb-0.3W alloy hot-rolling

sheet: (a) Inverse pole figure of TD; (b) Inverse pole figure of
ND
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i

Fig. 5 ¢,=90° section of ODFs of y phase in Ti-45Al1-7Nb-
0.3W alloy hot-rolling sheet

R 2 ANFRRER LR R AR AR N ) Schmid A7
Table 2 Schmid factors of different slip systems and twinning

at different tensile orientations

Schmid factor
Slip system
RD [100] TD [001]
{L11}[1T0]  0.408 0
Ordinary dislocation {T113[110] 0.408 0
slip {T1[110]  0.408 0
{11T1}[110]  0.408 0
{I11}[T01]  -0.408  —0.408
{T113[101]  -0.408 0.408
(AT1[101] —-0.408 0.408
{11T}[101]  0.408 —0.408
Super dislocation slip _
{1113[011] 0 0.408
(1113[011] 0 0.408
{11011 0 0.408
{11 13[011] 0 —0.408
(1B[112] 0236 0.471
(T113[112]  -0.236 0.471
Mechanical twinning _
ATL[112] 0236 0.471
{1T}112] 0236 0.471
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Fig. 6 TEM image of Ti-45A1-7Nb-0.3W alloy hot-rolling

sheet
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Anisotropy of TiAl alloy hot-rolling sheet

CHEN Yong-hui', XIAO Ze-yi?, LI Hui-zhong" **, LIANG Xiao-peng"®, FAN Ai-yi', QI Ye-long', LIU Yong®

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
3. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The anisotropy of mechanical properties of ingot metallurgical Ti-45A1-7Nb-0.3W alloy hot-rolling sheet was
investigated by optical microscopy(OM), scanning electron microscopy(SEM), X-ray diffractometry and tensile test. The
results indicate that the hot-rolling sheet presents significant anisotropy of mechanical properties, at room temperature,
the yield strength of rolling direction(RD) is 445 MPa, which is higher than that of the transverse direction(TD); while at
800 ‘C, the yield strength of rolling direction(RD) is 522 MPa, which is lower than that of the transverse direction(TD).
The texture and microstructure analysis results indicate that there exists a strong cube texture {100}(010) in the rolling
sheet, i.c., the (001) c-axes of the tetragonal y-TiAl unit cells parallel to the TD. And along the rolling direction the
microstructure of TiAl alloy hot-rolling sheet are composed of elongated y grains and a,/y lamellar colonies, while along
the transverse direction the microstructure is composed of elongated y grains and a,/y lamellar colonies. The existing
texture and difference of microstructure result in the mechanical anisotropy of Ti-45A1-7Nb-0.3W alloy hot-rolling sheet.

Key words: TiAl alloy; anisotropy; texture; microstructure
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