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Effects of solution treatment on microstructures and properties of
Ti65 high-temperature titanium alloy

WANG Xu, LI Si-qing, LI Zhen-xi, HUANG Xu, LIU Jing-nan

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The solution treatment process of Ti65 high-temperature tianium alloy was studied. The microstructure of Ti65
alloy was analyzed by optical mircoscopy. The mechanical properties of the alloy were tested. The results show that, with
the solution temperature increasing, both the size and content of the primary a phase of the alloy and the tensile properties
decrease, but the creep properties improve. With the increase of cooling rate, the size of secondary a phase, plasticity and
stress rupture life of the alloy decrease, but the tensile properties improve.
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Table 1 Solution treatment processes

Process number Processing

(1020 °C, 2 h, OQ) + aging
(1030 °C, 2 h, OQ) + aging
(1040 °C, 2 h, OQ) + aging
(1030 °C, 2 h, AC) + aging

(1030 C, 2 h, WQ) + aging
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Table 2 Effects of solution treatment temperature on tensile

properties of Ti65 alloy

Solution Test RWMPa Ry /MPa A% Z/%
processing temperature/ ‘C P
A 1 083 1 009 12 22
Room 1080 994 11 18
temperature

C 1075 990 9 14

A 650 629 525 21 50

B 650 627 516 20 53

C 650 629 525 21 50
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Table 3 Effects of solution treatment temperature on creep

properties of Ti65 alloy

Solution processing o/'MPa 7h &/%
A 100 100 0.139
B 100 100 0.130
C 100 100 0.059
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Fig. 1 Microstructures of Ti65 alloy by different solution

processes: (a) Processing A; (b) Processing B; (¢) Processing C
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Table 4 Effects of cooling method on tensile properties and thermal stability of Ti65 alloy

Solution processing Test temperature/'C R.,/MPa Ry ,/MPa A% Z/%
D 1 037 955 11 18
A Room temperature 1 089 1 000 10 18
F 1093 1 007 10 16
A 650 627 516 20 53
F 650 638 534 26 54
D +(650 C, 100 h) 1 059 983 11 15
A+ (650 °C, 100 h) Room temperature 1116 1 041 9 13
F + (650 C, 100 h) 1119 1 041 9 15
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Fig. 2 Effects of cooling method on stress rupture properties
of Ti65 alloy at 650 ‘C and 240 MPa
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Table S Effects of cooling method on creep properties of Ti65
alloy at 650 C

Solution processing o/MPa 7h &/%
D 100 100 0.308
A 100 100 0.160
F 100 100 0.164
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Fig. 3 Microstructures of Ti65 alloy by different cooling

processes: (a) Processing D; (b) Processing A; (¢) Processing F
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