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Microstructure transition and tensile properties of
Ti-22Al-25Nb intermetallic alloy forged in g-phase zone
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(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. High Temperature Material Research Institute, Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: Microstructure transition of Ti-22A1-25Nb intermetallic alloy forged in fS-phase zone during different heat
treatments were observed by SEM, and the tensile properties were also tested. The law of microstructure transition and
the relationship between the microstructure and the properties were analyzed. The results show that during the solution
process, the content of B2 matrix increases while those of the a, phase and the O phase decrease for dissolution; this trend
is aggravated with the increase of the solution temperature, going along with the recrystallization of B2 phase. The
recrystallization of B2 phase is limited by the existence of a, phase and O phase. At the age process, the slender O laths
precipitate from the B2 matrix or around the retained o, particles in massive form. The alloy has good tensile properties at
room or elevated temperature after different heat treatments. With the increase of the solution temperature, the slender
secondary O laths increase, which makes the strength increased and the ductility decreased. After 1 000 C solution
+800 C aging treatment, the alloy has the best combinations of the strength and ductility.
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Table 1 Chemical composition of Ti-22A1-25Nb alloy (mole

fraction, %)

Al Nb Ti o N H

223 257 Bal.  430x107* 52x10* 9x10™
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Fig.1 Microstructure of Ti-22A1-25Nb alloy
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Table 2 Heat treatment processes of Ti-22A1-25Nb alloy

Solution . Aging treatment
Cooling
Time/ Time/
Temperature/C e treatment  Temperature/C 1me
min h
960 30  Oil quenching - -
960 30  Oil quenching 800 24
980 30  Oil quenching - -
980 30  Oil quenching 800 24
1 000 30  Oil quenching - -
1 000 30  Oil quenching 800 24
1020 10  Oil quenching - -
1020 30  Oil quenching 800 24
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Fig.2  Microstructures of Ti-22Al1-25Nb
alloy at different solution temperatures:
(a) 960 C solution for 30 min; (b) 980 C
solution for 30 min; (¢) 1 000 ‘C solution
for 30 min; (d) 1 020 C solution for 30

min; (¢) 1 020 ‘C solution for 10 min
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Fig.3 Microstructures of Ti-22A1-25Nb alloy at different heat treatments: (a) 960 C, 30 min, OC+800 C, 24 h, AC; (b) 980°C,
30 min, OC+800 °C, 24 h, AC; (c) 1 000 ‘C, 30 min, OC+800 °C, 24 h, AC; (d) 1 020 ‘C, 10 min, OC+800 C, 24 h, AC
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Table 3 Mechanical properties of Ti-22Al1-25Nb alloys at

room temperature

Heat treatment 092/ MPa o, /MPa /%

960 °C, 30 min, OC+
800 C,24h,AC
980 °C, 30 min, OC+
800 C,24h,AC
1000 C, 30 min, OC+
800 °C,24h, AC

905 1 060 15

975 1110 9

1090 1220 8

1020 °C, 10 min, OC+

800 C. 24 h, AC 1160 1230 6.5

F 4 Ti-22A1-25Nb 58 7E 650 CIIHL g
Table 4 Mechanical properties of Ti-22A1-25Nb alloys at
650 C

Heat treatment 002/MPa  oy/MPa %
96;)0(;0%3)02??, ECG 715 825 16
98;)0003(:3’0;1;2, fCCJF 780 900 1
1 oggo CC ’3;)411;11’111;2“ 900 1010 87
1 0;80 CC }g;?i;g“ 930 1030 78

44 1020 “C ¥ 10 min IS, &40
R 4 1160 MPa, 1 & i KR U 6.5%. Rtk
XF 1000 CEE I E A2, T T 8 i A
IPEREMAR (LK 5). £E 750 "CHI 800 CHf, A4
TR FIE R T 12.5%H01 20%, [F] I H 58 S #F A 7 600
MPa DA b, RILH T REFW mil e R, RS ik
5 sl

2.3 ErOfF3R
PAE PR IARE ) B S A 22 5, AR



34 T EA G R AR

2008 4 1 H

P AN R AL AN R D7 AN, X JE S kR 2
R5 ££1000 C IR K Ti-22A1-25Nb &G il
N OEDALITER:

Table 5 Mechanical properties of Ti-22A1-25Nb alloys after
1000 ‘C solutiont800 ‘C aging treatment

Temperature/'C ~ 6y,/MPa o,/MPa 0/%
650 900 1010 8.7
750 770 900 12.5
800 610 775 20
900 300 400

PRGN R R g, H2E 5 B EOW R IAE R A s
PIWT I JESR L. 22960 °C ¥ i b 2 &4, I
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B4 Ti-22A1-25Nb 5 5 hr b 1B 50
Fig.4  SEM fractographs of tensile samples at room
temperature for Ti-22Al-25Nb: (a) 960 ‘C, 30 min, OC+
800 C, 24 h,AC; (b) 1 000 ‘C, 30 min, OC+800 C, 24 h, AC
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