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Heat-Treated Microstructures and Mechanical Properties of TA15
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Xi Mingzhe

(College of Mechanical Engineering, Yanshan University, Qinhuangdao, Hebei 066004, China)

Gao Shiyou

Abstract A thick-wall part of TA15 (Ti-6Al-2Zr-1Mo-1V) titanium alloy is prepared by laser rapid forming (LRF).
The influence of annealing temperature on the microstructures and the tensile properties at room temperature of laser
rapid formed TA15 titanium alloy is also investigated. Results show that the volume fraction of primary « lath inside
coarse [3 grain decreases and that of the transformed f3 increases, and the pattern of the transformed § changes from
lath (®)—layered tablets (a+ ) —finer layered tablets («+ ) with the annealing temperature increasing. Results
also show that after the heat treatment of 940 C /1 h. air cooling. the tensile properties of the formed TA15 alloy are
optimal; when the annealing temperature is no less than 970 C, the tensile properties of the formed TA15 alloy
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decrease greatly, and the fractographs show that the tensile failures are brittle fracture.
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Fig. 1 Macrostructures of LRF TA15 titanium alloy annealed at 955 'C /1 h, air-cooling (AC). (a) Coarse

columnar 3 grains; (b) cross section of coarse columnar g grains
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Fig. 2 Microstructures of LRF TA15 titanium alloy annealed at (a) 720 C/1 h, AC; (b) 940 C/1 h, AC; (¢) 955 C/1 h,
AC; (d) 970 C/1 h, AC; (e) 1000 C/1 h, AC. arrows in Figs. 2(b)~ (d) show grain boundary of primary g

columnar grain, blocky « phase and the breakage of « lath, respectively
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Table 1 Room temperature tensile properties of LRF TA15 alloy annealed at different temperatures and

comparison with that of wrought and annealed TA15 alloy

Sampling

State of TA15 alloy

direction

LRF and annealed at 720 C for 1 h,AC

LRF and annealed at 940 C for 1 h, AC
LRF and annealed at 955 C for 1 h, AC
LRF and annealed at 970 C for 1 h, AC
LRF and annealed at 1000 C for 1 h, AC
Wrought and annealed (11-CL-059B-2001)
Wrought and annealed (11-CL-059B-2001)

Buildup direction
Buildup direction
Buildup direction
Buildup direction
Buildup direction
Transverse direction

Longitudinal direction

Yield Ultimate
Elongation /%
strength /MPa strength /MPa

951.3 1041. 2 13.2
1056. 5 1245.7 15.6
1023. 8 1087.9 12.5
890. 6 910. 4 6.1
836. 8 870.5 5.8
=855 930~1130 =8
=855 930~1130 =10

100 um

25KV 800X

100um  KYKY.2300B SE

100um  KYK B SEM

25KV 800X

SN:1154

1

A

100um  KY

0B SEM SN:1153

B 3 WoGHE I TALS A4 2 ER K58 SEM B E . (a) 720 C/1 h; (b) 940 'C/1 h; (¢) 955 C/1 h;

(d) 970 'C/1 h; (e) 1000 C/1 h, (o) (HFFk 1, 2 ANF RV A o WAH B A7 5525

Fig. 3 SEM photos of LRF TAI15 titanium alloy annealed at (a) 720 ‘C/1 h, AC; (b) 940 C/1 h, AC; (c) at 955 C/1 h,
AC; (d) 970 C/1 h, AC; (e) 1000 C/1 h, AC. arrows 1 and 2 in Figs. 3(c), (e) show primary o lath and
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Fig. 4 Fractographs of LRF TAI15 titanium alloy of tensile test at room temperature annealed at (a) 720 C/1 h, AC;
(b) 940 'C/1 h, AC; (o) 955 C/1 h, AC; (d) 970 C/1 h, AC; (e) 1000 C/1 h, AC
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