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Abstract: /B2 phase is an important component phase in B-solidified TiAl alloy, which has a significant effect on the

mechanical properties of the alloy. The formation, decomposition and transformation of /B2 phase are affected by many

factors, such as alloy composition, cooling process and aging parameters. Its evolution law and mechanism are complicated.

In this paper, the evolution and control of 3/B2 phase and the mechanism of (/B2 phase formation, decomposition and

transformation during controlled cooling and aging in high Nb-TiAl alloy are reviewed, which can provide reference for the

fine-tuning of B-solidified TiAl alloy microstructure.

Key words: TiAl alloy; -solidifying; cooling; aging; phase transformation

2007  Ti-48AI-2Cr-2Nb (at.%)
GE90-nx )
[2] o b
B TiAl
b [3]0 B
TiAl LoL+B—pB—Bta—--,
L+B—a,
4B TiAl
[3.5]
B TiAl ,B2
, B B—B2
, (b.c.c) @, B2
12022-02-24
(52074229,51401168)
(1984—),

: 15881010703 , Email: yangjieren@scu.edu.cn

mn B TiAl
B TiAl B/B2
, B
TiAl
B TiAl B2/B
, Nb-TiAl
1 B TiAl .
B TiAl Nb.Mo.V B
B2 ® ,B2
, TiAl o
(bce) B/B2
o1, TiAl oo
B2 61
,B TiAl .



Vol.43 No.04

238 FOUNDRY TECHNOLOGY Apr. 2022
, TiAl . Clemens ™  Ti-43Al-4Nb-1Mo-0.1B (TNM)
Huang 1 ,B2 10) ,Bp—B2
, TiAl o 1 410~1 420 'C, Schwaighofer [
,Appel 12 Ti-(40-44)A1-8.5Nb XRD  DSC TNM
1030°C 2h , B2 , 8
BI19 B33 B19 1 175~1 205 C, ,
Ti,AINb sl ,B2 . ,
(Tew) ,B2 ,
o B ,B2 )
B TiAl . , B—B2
4 B2 , B—B2 N
, B2 TiAl Tol )
, , B2 o+ B2+y
o ,B2/B3 N |- TNM 900 C 6h ,B2
o 14% 3%, Ti-44A1-8Nb-1B
1310°C B2 s
2 [3/B2 B I ’
2.1 B2 o Chladil ™
B TiAl B2 wly  Ti-45Al-xNb T B2
, , 5~20 pm 5
. 1@ M, ,Ti-44A1-8Nb-1B 23 B2
, B2 Yu ®Y B2 ,
, . 1(b) 1, B2 Ti-40A1-10Nb 900 'C  24h
; B2 , BS, ® . Huang
B2/B Nb Mo W , 7, 15416 B2 ,
B2 ,B2 Ti-44Al-8Nb-1B 700 C
. : 1 000 h BS,,  (~200 nm),
B/B2 \ BS,., B2
B2 , , B3.,, Ti Nb
aly o . Song Ti-45A1-
22 pB—B2 B2 8.5Nb-0.2W-0.2B-0.02Y B2
,B—B2 , S} B8,., , B2 m,
., B sy >
b.c.c , B2 ™M, a,—B2(w) ayty—B2(w)
1B TiAl B2 1516

Fig.1

Typical morphology of B2 phase in 8-solidified TiAl Alloy!"*'®
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Fig.4 TEM images of B2 region after holding for 1 h at 1 100 “C then quenching, followed by holding for 20 min at 700 ‘C**"
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Fig.5 TEM images of B2 region after holding for 1h at 1 100 “C then quenching, followed by holding for 20 min at 850 ‘C**"
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Fig.6 High resolution TEM images of B2—w transition after holding for 1h at 1 100 ‘C then quenching, followed by holding for
20 min at 850 C™



Vol.43 No.04

<242 FOUNDRY TECHNOLOGY Apr. 2022
7 o'—w, )
Fig.7 "—w, phase transition mechanism'”
w , lh B2 , TEM
7(c) o B2 100 nm W,
4.3 B2(w) , 700 C lh ,
8(a) (b) , 700 °C lh ,SEM , o 96 h
B2 , TEM ,B2 vy,
B2 , , , , 9(d) , 0%
W, o @, , 2pm o
700 C B2 W, o 10 850 C B2 o 1h
700 C 9% h B2 ,B2 , 700 C
( 8(c) ), 800 C o 9% h W,
TEM v o, vy , 850 C w,
B2 , 400 , 700 C , B2 W, B2 ,
0% B2 , , 700 ‘C 800 C ,B2
) o 850 C 0 ,
9 800 C B2 o 9 W, , w B2 ,
8 B2 700 C )

Fig.8 Evolution of B2 phase region at 700 C aging treatment™®”
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Fig.9 Evolution of B2 phase region at 800 ‘C aging treatment®!
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Fig.10 Evolution of B2 phase region at 850 “C aging treatment™®
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