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Table 1 Element distribution in phases of alloys (at/%)

Alloy Phase Ti Al Nb Cr Mn

0.4B Lamella 4541 47.01 7.58 — —

B2 50.45 39.95 9.60 — —

2Cr Lamella 4438 4768 7.49 045 —

y 4236 5020 7.02 042 —

B2 51.33 36.91 9.16 2.59 —

2Mn Lamella 46.39 43.16 8.25 — 2.20
y 4342 4779 7.48 — 1.30

B2 47.18 40.13 9.71 — 2.98

1Cr1Mn y 42.30 4854 7.78 052 0.96

B2 49.69 36.53 956 213 2.08

WAt oIk, A T R E R RS R ERA
R M N 2Cr J&, [ A K B2 A A B R %,
1M B2 AH & Fl H B de FERHOIR p AH, /= B )
W B2+y MAHIX (&l 1b). 4 2Mn J5, FZHIZ 18
B2 AR B — N, HUlk o Bz Z (A
10D, M 1CriMn J&, B2 M &t — St B
SIS AR TE p A, T H A SR CEANTE aty
L, A H B2 5oy BiAHAK (B 1d).

41ff) SEM-BSE 14
Fig.1 SEM-BSE images of 0.4B (a), 2Cr (b), 2Mn (c), and 1Cr1Mn (d) as-cast alloys
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K2 AF&E<4m EBSD &
Fig.2 EBSD images of 0.4B (a), 2Cr (b), 2Mn (c), and 1Cr1Mn (d) alloys
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Table 2 Phase composition and distribution of alloys

(Volume fraction/%)

Alloy y [ B2
0.4B 83.4 15.4 0.42
2Cr 95.2 2.07 2.19
2Mn 94.1 1.16 4.72

1Cr1lMn 85.1 0.16 144

2.3 EeRERESH

Kl 3 Jy 4 F & 4x B4R DSC B4k . i & T LB
B 2Cr. 2Mn JTE TN, FEfb Te E Capty—aty
HARRIED BEEAC, aty PIAHXEH ALK, 1 o B
MIXZH /N . 7 1CriMn &4, o A XA R
¥z, HAUH 20 CHITEEE. TEmim A& T Rk E
IRPR, FERTE o BRAH XA BT AR AT, p—o AHEE AR JL
- W A IS TE) R AR A R N B A XU X (R] . T 7R
1320 CHBL p—op+y ¥A8, p+y WAHX IR B X A
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Kl 3 A[FE41 DSC iz
Fig.3 DSC curves of 0.4B, 2Cr, 2Mn, and 1Cr1Mn alloys
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Fig.5 Quasi-phase diagram of Ti-Al-8Nb
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Effect of Cr and Mn Addition on Microstructure Evolution and Tensile Properties of
High Nb-TiAl Alloy

Yang Liang*, Xin Jingjing *, Zhang Youwei ?, Bao Chunling 2, Zhang Laiqi *, Lin Junpin *
(1. State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China)
(2. Shenyang Research Institute of Foundry, Shenyang 110021, China)

Abstract: The variation of microstructure evolution, phase composition, solidification path and tensile properties of high Nb-TiAl alloys
alloyed with g stable elements Cr or/and Mn were studied. The results show that volume fraction of B2 phase gradually increases while a.
phase gradually decreases in as-cast microstructures of Ti-45AI-8Nb-0.4B (atom fraction, %, similarly hereinafter) alloyed by 2Cr, 2Mn
and 1CrlMn. 1Cr1Mn alloy turns into the novel g-y high Nb-TiAl alloy, which is composed of y and B2 two phases rather than y, a, and
B2 three phases. The solidification path changes from L—f—p+a—a+y+f—az+y+B2 to L—p—p+y—B2+y. The co-addition of Cr and Mn
has more obvious f stable ability. The room temperature tensile results reveal that with the increase of B2 phase, the strength and
elongation both decrease. While the elongation decreases firstly and increases subsequently at 900 <C. This phenomenon indicates that
when the  phase content reaches a certain level, which is 14.4% in this study, g phase is advantageous to deformation at high temperature.

Key words: g solidification; g-y high Nb-TiAl alloy; microstructure evolution; tensile properties; Cr and Mn
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