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Effect of hot forging on microstructure of
TiAl alloy containing high Nb
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Abstract: The ingot of ascast TiAl alloy containing high Nb was dealed with HIP( hot isostatic pressing). The hot
forging for large ingot with 115 mm in diameter of the TiAl based alloy containing high Nb was carried out in the temper-
ature range of 1 1507 1 300 C. The results show that TiAl alloy containing high Nb is composed of small amount of Y
and B, phase and large of coarse a,/ Y lamellar structure with colony size of about 80 = 150 Hm after HIP. After twice
forging with total deformation degree of 75% , the quality of the surface and inside of the pancake is good, and there is no
cracks and evident oxidation. The as cast lamellar structure is basically broken down and the grain gets fined obviously.
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Fig. 1 Microstructures of as cast TiAl alloy containing high Nb after HIP
(a) —Core; (b) —Edge; (¢) —BSEI
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Fig. 2 Forging pancakes for TiAl alloy containing high Nb
(a) —Onestep; (b) —Tworstep
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Fig. 3 Schematic representation of deformation
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zones of conventional forging

Kl 4 Fife TiAl 2278 Ja A R X Bk 2% 3
Fig. 4 Microstructures of TiAl alloy containing
high Nb in different deformation

zones after twice forgings
(a) —Zone II; (b) —Zone IIE (c) —Zone I
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Fig. 5 Microstructures of TiAl alloy containing
high Nb after forging( BSEI)

3 4R

1) 2o R AL B S R i TiAL 45 1055

SHLEEHMAN a/ v FRHLM DB v 5
AL, AR AT L8 By AR Y205 H

AL
2) B TIAl B &4 2 WBE TG, #Yf
DoEB AR TR B A, WA BRSO B )AL
MR, IEHZESHIMBITR T2 EGBTH .
3) Mm% TiAl A& L F— 77 &IE 75% 1
ARG AR G A SA SRR T HEML, B
TLT%%EE’JXBUF XA DVERR B L4,
B XK E SR EH LI .

REFERENCES

[1] Ward C M, Froes F H. Developments in the synthesis of
light metals[ J]. JOM, 1994, 46(1): 28 ~ 31.

[2] Henriques V A R, Sandim H R Z, Coelho G C, et al.
Microstructural evolution during hot pressing of the
blended elemental Tr6% AF7% Nb alloy[ J]. Mater Sci
Eng A, 2003, A347(1-2): 315~ 324.

[3] Viswanathan G B, Vasudevan V K. Processing, mi-
crostructures and tensile properties of a Tr48% Al alloy
[J]. Scripta Metall Mater, 1995, 32: 1705~ 1711.

[4] X lﬂ( WiHz, AR, . TiAl %Ag}%@%%iﬁ
T2, TEAGSER, 2000, 10(S1):

LIU Yong, HUANG Baryun, ZHOU Ke chao, et al.
Canned-forging process of TiAl bases alloy[ J]. The Chi-
nese Journal of Nonferrous Metals, 2000, 10(S1): 6 ~9.

[5] Zhang W J, Evangelista E, Francesconi L, et al. Defor-
mation microstructure of Nb-modified TiAl intermetallics
Tis4A 16Nb at ambient temperature[ J] . Mater Sci Eng A,
1996, A207(2): 202 ~ 207.

[6] NakaS, Thomas M, Khan T. Potential and prospects of
some intermetallic compounds for structural applications
[J]. TMS, Warrendale, PA, 1992: 291 ~ 294.

[7] Kimura M, Hashimoto K, Morikawa H. Study on phase
stable in TrAFX systems at high temperatures| J].
Mater Sci Eng A, 1992, A152: 54 ~59.

[8] Kim Y W. Intermetallic alloys based on gamma titanium
aluminides[ J]. JOM, 1989, 41(7): 24~ 26.

[9] WANG Jirrguo, CHEN Guorliang, SUN Zuqing, et al.
Structure of a new ordered ternary intermetallic com-
pound in TiAl+ Nb system [ ]J].
1994, 30(11): A525~530.

[10] LiuZC, Lin]J P, LiS ], et al. Effects of Nb and Al on

Acta Metall Sinica,

the microstructures and mechanical properties of high
Nb containing TiAl base alloys|[ J].
2002, 10(7): 653~ 659.

Intermetallics,

[11] Koeppe C, Bartels A, Seeger J, et al. General aspects
of the thermatmechanical treatment of two phase inter-

metallic TiAl compounds[ J]. Metall Mater Trans A,



* 1414 -

b E A 8RR

2004 4 8 H

[12]

[13]

1993, 24A: 1795~ 1802.

FRAKNI, EEAETT, BRER. <5846 E 9 850 AR
[M]. db32: EPF Tkt A, 2001. 701~ 703.
ZHANG Yong gang, HANYafang, CHEN Guo liang.
Structural Intermetallics] M]. Beijing: Defense Industry
Press, 2001. 701 — 703.

SR, DT, BRER. &8P & Y8R R
[M]. db3: EPF Tkt rst, 2001. 778 ~ 780.
ZHANG Yong-gang, HAN Yafang, CHEN Guo liang.
Structural Intermetallics] M]. Beijing: Defense Industry
Press, 2001. 778 ~ 780.

[ 14]

ZHIL. =8 TAL & e 0a S LR AR MR ot R
[D]. dbxi: dEmBIEIR, 2001.

LI Shurjiang. Study on Micro-alloying and Creep Prop-
erty of High-Nb Containing TiAl Alloy[ D]. Beijing: U-
niversity of Science and T echnology Beijing, 2001.

B % BEBJEHEIRS TZEIM]. dbni: Pk Tk
H AL, 1991, 128.

LI Yan. Theory and Processing of Forging and Pressing
[M]. Beijing: China Machine Press, 1991. 128.

(g% Z=1HF)



