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Effects of heat treatment on microstructure and
properties of p-forged Ti-22AI-25Nb alloy

LIANG Xiao-bo, CHENG Yun-jun, ZHANG Jian-wei, LI Shi-qiong

(Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: Microstructure evolution of the f-forged Ti-22A1-25Nb alloy during subsequent solution plus aging heat
treatment was investigated. The tensile properties of the alloy with different heat treatments at room temperature and 650

were tested. It is found that after f-forging the microstructure is composed of a large number of O phase laths, a few
> particles and B2 matrix. During solution treatment, the O phase lamellae in the microstructure solves, the volume
fraction of O lamellae decreases, and the shape becomes short and coarse. The recrystallization of B2 matrix grains
happens when the solution temperature is above 980 . During aging treatment, the fine O phase lamellae precipitates
from B2 matrix and the microstructure with the primary a./O particles or short bar, the secondary fine O phase and the B2
matrix forms. The test results of the tensile properties exhibit that when the volume fraction of the primary a»/O particles
decreases and that of the secondary fine O phase lamellae increases, the tensile strength of the alloys at RT and 650
rises and the RT ductility drops.
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Table 1 Chemical composition of alloy (molar fraction, %)
Ti Al Nb (0] N H
Bal. 22.1 252 6.3%10* 42107 9><107°

11 mm><11 mm><15 mm

(OM) (SEM)
d 11 mm>=<70 mm
2
21 p
1 B 1(a)
B2 150
pm o
0] B2
o2
2.2
(02 B2) (2 B2 0)
B2
02/0 (O
B2) 800
2
2.3
2 960 (T1) 980 (T2) 1000

1 Ti-22AI1-25Nb p
Fig.1  Microstructures of f-forged Ti-22Al1-25Nb alloy: (a)
OM image; (b) SEM image

2 B Ti-22A1-25Nb
Table 2 Heat treatment procedure of f-forged Ti-22A1-25Nb
alloy
Code Heat tractment produce
T1 960 , 30 min, OC
T11 (960 ,30min, OC) (800 ,24h, AC)
T2 980 , 30 min, OC
T21 (980 ,30min, OC) (800 ,24h, AC)
T3 1000 , 30 min, OC
T31 (1000 ,30min, OC) (800 ,24h, AC)
T4 1020 , 30 min, OC
T41 (1020 ,30min, OC) (800 ,24h, AC)
(T3) 1020 (T4) 30 min
2
0]
960
15%~20% 1 um
4~10 pm 980
10%~15%
1 000

10%
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2 Ti-22A1-25Nb
Fig.2 Microstructures of S-forged Ti-22A1-25Nb alloy solution treated at different temperatures for 30 min: (a) 960  (OM); (b)
(SEM); ()1 020  (OM); (h) 1 020  (SEM)

(SEM); (c) 980  (OM); (d) 980

30 min

(SEM); (e) 1 000

960

1 000

(OM); () 1 000

20~40 pm 1020 30

800
3(2)

800
B2 0
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Fig.3 Microstructures of S-forged Ti-22A1-25Nb alloy after different solution procedures plus 800
, 30 min; (b) 980 , 30 min; (¢) 1 000 , 30 min; (d) 1 020
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Table 3

different solution temperature plus 800

, 10 min
24
3 Ti-22AI1-25Nb
(T11) 980  (T21) 1000
650

, 24 h aging treatment: (a) 960

B 960

(T31) 1020 (T41)

800 ,24h

Tensile properties of Ti-22A1-25Nb alloy with

, 24 h aging

Heat Testing ov/ 002/ 05/ o/
treatment temperature = MPa MPa % %
11 RT 1 060 905 150 195
650 825 715 16.0  30.0
RT 1110 975 9.0 10.5
T21
650 920 815 11.0 245
31 RT 1220 1090 8.0 8.5
650 980 875 10.0  22.0
RT 1240 1110 6.5 7.0
T41
650 1050 955 8.0 16.5
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