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High Temperature Deformation Behavior of
Beta-gamma TiAl Alloy

J. 8. Kim, Y. -W, Kim, C. S. Lee

Abstract
High Temperature deformation behavior of newly developed beta-gamma TiAl alloy was investigated in this study. The
optimum processing condition was investigated with the aid of Dynamic Materials Model (DMM). Processing maps
representing the efficiency of power dissipation for microstructural evolution and instability were constructed utilizing the
results of hot compression test at temperatures ranging from 1000°C to 1200°C and strain rate ranging from 10"%/s to 10%s.
The Artificial Neural Network (ANN) simulation was adopted to consider the deformation heating. With the help of
processing map and microstructural analysis, the optimum processing condition was presented and the role of B phase was

also discussed in this study.

Key Words : B—phase containing TiAl alloy, dynamic materials model, processing map

HE

2

)

gamma(y)-based TiAl §Fol s 7Z& EAS
2 REAIY ged glemnl], w7
turbine blade, transition duct beam, vane, nozzle flap
ol AFgE 3 dv2.3]. 22} y-based TiAl &

Lo S
oy AriAd A2 A¥sEz] oyg:
©Ho] &A%t AFRH R y.TiAl T Ul
@ dre §F 249 A7t WAzRY Aol
E Tt AR 9 3@ AyEAe 4o xH
& BEI SA46] F, TiAl FFe 4L @
FA1717] 918t} B, Si, W, Cr, V, Mn, Nb, Mo 5 9]
FELLE Hrlste AF7F AFHA v (7-9],

L zg3 st

2. UES

# o|ZF4! ¥ EZ e, E-mail: cslee@ postech.ac.kr

- 429 -

L#H | Nb, V, Cr, Mo, Mn 5 2] pB-stabilizing 944
H7bslo] wiMzZ & WHIAL ol o) A
£ F7MA712A st A= P ATH10,11].
HZ dT7dF o, p Aol HME p-
modified TiAl &3 < 7]¥& o]/} (two phase) TiAl
el Hstel AedA ] A4ol ZrHUs),
e AP =T AdEAATHT12). 22 TiAl
a9 @& Aoy Adgo]l Hogd w2
A& vz wAAA AHE Geta Qe
ol th.

e ATFAE (processing
map)2t S FX|FAH Y (Artificial Neural Network,
ANN)E AHE3td B Ao oF (125%) £3H By

A

a3t

[s)

> o
oX I

X

L

.
T4 A=

Tial 59 H2A A3 =48 ANz )
w3 uAzde] #2e Fid TAARY 7
G| A vz Wstel newWd X p Ao
Sgto] tha) robm A dHgrt.



2. dd Y

B Ao A ALEE By TiAl &5 2 UES Inc.
(Dayton, OH)| A F5d TFL=E 15 mm 749
43 T4 FEH=E FFHUY. o FIY 33
ZA & Ti-42A1-6Nb-3Mn-0.2B o]t} Z7] b4 %3]
2 Al 7HA] o] EHE JH=A EDS v A7
y (gray), o, (black), B (white) F O 2 ZALF o,
ol thgt wlM=A L Fig. 1 o YElAUC g 4
EL ygnain Alolo| mAjEA 2Estn gled, 1
BEEL 125%% =AFJY. 28932 o, 4L 717
ol film FelE E¥&n 9o &2 o 1%
ARZ SAHHUT.

Fig. 1. As-received microstructure of f—y TiAl alloy
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Fig. 2. True stress-true strain curves obtained from
compression tests at (a) different temperatures (10°
3s) and (b) different strain rates (1150°C)
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Fig. 3. Processing map of B—y TiAl alloy (g = 0.6)
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Fig. 4. Microstructures of p—yTiAl specimen
compressed at 1050°C: (a) 1/s (b) 107/s (¢)107%/s
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Fig. 5. Microstructure of specimen compressed at (a)
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Table 1. The volume fractions of o, f and y phases
with the variation of temperature

1000°C | 1050°C | 1100°C | 1150°C | 1200°C

a [%] 5.6 11.3 19.6 23.8 47.1

Pl%l| 42 5.5 8.3 11.5 20.5

yi% | 902 | 82 | 721 | 647 | 324
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Fig. 6. Optical microscopic image of specimen
compressed at the condition of instability (a) 1000°C,
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