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Table 1 Heat treatments and room temperature tensile properties of TiAFbased alloy

Specimen No. Heat treatment parameters 0Op.o/ MPa 0,/ MPa & %
1 1250 'C, 4h, FC+ 900 C, 24 h 478 554 2.2
= 1280 C, 4h—31240 C, 4h, FC+ 900 C, 24 h 553 643 3.2
3 1290 C, 40531 240 ‘C, 4h, FC+ 900 C, 24 h 597 677 3.5
4 1300 C, 4n=5 240 C, 4h, FC+ 900 C, 24 h 577 665 3.0
5 1310 C, 41051 240 ‘C, 4h, FC+ 900 C, 24 h 568 653 2.9
6 1290 C, 410 =531 220 ‘C, 4h, FC+ 900 C, 24 h 520 597 L5
7 1290 C, 410 =51 230 ‘C, 4h, FC+ 900 C, 24 h 547 632 2.0
8 1290 C, PR 250 C, 4h, FC+ 900 C, 24 h 576 653 3.1

FC-Furnace cooling
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Fig. 1 Optical microstructures of

TiAFbased alloys

(a) —Specimen 1% ; (b) —Specimen 3*
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Fig. 2 SEM microstructures of TiAkFbased alloys
(a) —Specimen 3* ; (b) —Specimen 6
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Table 2 Composition analyzing of zone
1~ 4 in Fig. 2(b) (mole fraction, %)

Zone Ti Al Cr
1 55.88 41.39 2.73
2 48. 40 49.20 2.40
3 51.10 46. 68 2.:22
4 51.47 45.98 2::55
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Fig. 3 Schematic of microstructural evolution of TiAFbased alloy

. o, FC o,
during heat treatment of 1290 C, 4 h 1240 C, 4h, FC
(a) —After 1290 C, 4 h; (b) —Before 1240 C, 4 h; (c) —After 1240 'C, 4 h; (d) —At room temperature
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Fig. 4 Schematic of microstructural evolution of TiAFbased alloy

. o, FC o,
during heat treatment of 1290 C, 4 h 1220 C, 4h, FC
(a) —After 1290 C, 4 h; (b) —Before 1220 C, 4 h; (c) —After 1220 'C, 4 h; (d) —At room temperature
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Formation mechanism of a high ductility TiAl-based alloy

made by two-step heat treatment

TANG Jian-cheng, HUANG Baryun, HE Yue hui, ZHOU Ke chao,
LIU Wenrsheng, TANG Zhrhong, LU Shrqiang

(State Key Laboratory for Powder Metallurgy, Central South U niversity,
Changsha 410083, China)

[ Abstract] The effect of two-step heat treatment on the microstructure evolution and room tensile properties of forged T+47AF2Cr

FC
(mole fraction, %) was investigated. After the heat treatment of 1290 C, 4h—1240 C, 4h, FC+ 900 C, 24 h, the uniform

fine duplex microstructures are formed in forged TiAlFbased alloy and its room temperature tensile ductility, tensile strength and yield

strength reach 3. 5%, 677 MPa and 597 M Pa respectively. The formation of uniform fine duplex microstructures results from the

2 2 — — —
complex phase transformation of forged microstructures — Ye+ o Y+ ( Qe+ Yo+ Q)

Yi+ L+ Y.+ L,. When the temperature of

the second step heat treatment is lower, the transformation of a, into brittle a, phase particles leads to the decrease of room tempera-

ture tensile properties.

[ Key words] TiAlbased alloy; heat treatment; room temperature tensile
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