H40% Holl TR § Vol40  No.6
20234 12 7 December 2023

AALIHRE XS TAT K& €M ERS HFMHRENFNT

D, R W, BET, Oes’, LR, /O R, Bk

(1. BERERHRAF, By =19 721014)
Q2. FEHIBEHERAR, B FX5  721014)

W OE: AT TAT REERMAIMTEMEZ 750, 800, 850 °C 3 FhAS[FR A AL G (M W ANH L =I5 hr (i ok
B, ERE. mRBAPERERIRE R AYERE. SRERY, AINTAE TAT KA ERMBERFAERE SN, PaHs
ZHiK o @hL; 4750 CHACHE M P K o SRR IR, 24 800 CHALELF A MM SN0 35 A5, 40/
AL, 2 850 CHAL I MM MR & A K K o AL B 5 M DR B A, SB35 ol ok A A i LR A M e 2
/2 GIB 2505A—2018 brifE oK ; [l P Ab SRR 1 Th s, RSO 5 iR o (e 5 B 0 vy L A o 5 52 350 3BT RIS, 42 850 °C
PALFLE A 1 500 °Crami iR R ARG R R N TS M/NIH S R REFI RS, TAT SKE 4R
5 R 800 °CHAb3E

XHW: TATHREGSE: M HA0H, BREHSL Tk

FESES: TG166.5;: TG146.23 XRKFRIRED: A XEHRS: 1009-9964(2023)06-027-04

Effect of Heat Treatment on Microstructure and Mechanical
Properties of TA7 Titanium Alloy Sheets
Ma Jiakun'?, Zhang Miao®, Feng Junning'*, Guo Jinbang®, Ma Zhongxian'?, Xie Chen'?, Feng Yonggqi'?
(1. Baoti Group Co., Ltd., Baoji 721014, China)
(2. Baoji Titanium Industry Co., Ltd., Baoji 721014, China)

Abstract: The microstructure, room temperature tensile properties, bending performance, high temperature tensile
properties and high temperature durability of TA7 titanium alloy sheets in hot working state and after heat treatment at
three different temperatures of 750, 800 and 850 °C were investigated. The results show that the microstructure of TA7
titanium alloy sheet in hot working state has uneven organization in the transverse direction and significant elongated o
grain in the longitudinal direction. The elongated a grain of the sheet becomes equiaxed after heat treated at 750 °C.
The microstructures of the sheet in transverse and longitudinal are uniform, fine equiaxial organization after heat
treated at 800 °C. The grains of the sheet grow up after heat treated at 850 °C. After heat treatment, the strength of
sheet decreases, the plasticity increases, the bending performance and high temperature durability both can meet the
requirements of GJB 2505A—2018 standard. With the increase of heat treatment temperature, the room temperature
and high temperature tensile strength of the sheet are gradually reduced. The 500 °C high temperature tensile strength
of the sheet can’t meet the requirements after heat treatment at 850 °C. In order to obtain uniform, fine microstructure
and good mechanical properties, TA7 titanium alloy sheet should be heat treated at 800 °C.
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Table 1 Chemical composition of TA7 titanium alloy sheet

Ti Al Sn Fe C N H (0]

Bal. 5.0 2.5 0.4 0.01 0.01 0.001 0.12
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Fig.1 Microstructures of TA7 titanium alloy sheet in hot working

state: (a) transverse; (b) longitudinal
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Fig.2 Microstructures of TA7 titanium alloy sheets after heat treated at different temperatures: (a) 750 °C, transverse; (b) 800 °C, transverse;
(c) 850 °C, transverse; (d) 750 °C, longitudinal; (e) 800 °C, longitudinal; (f) 850 °C, longitudinal
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Table 2 Room temperature mechanical properties of TA7 titanium alloy sheets in hot working state and after heat treated at different temperatures

Heat treatment State Direction Ry/MPa Rpo2/MPa Al% Bend angle/(°)
— R T 973 940 14.3 <50
750 °C/30 min M T 870 838 21.5 >50
800 °C/30 min M T 853 820 235 >50
850 °C/30 min M T 848 815 22.5 >50
— R L 978 885 14.5 <50
750 °C/30 min M L 885 820 20.3 >50
800 °C/30 min M L 855 795 24.0 >50
850 °C/30 min M L 849 790 22.3 >50
GJB 2505A—2018 M T 765~930 =685 =12 =50
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Table 3 High temperature mechanical properties of TA7 titanium alloy sheets in hot working state and after

heat treated at different temperatures

R./MPa Durable fracture time/h
Heat treatment State Direction
350 °C 500 °C 350 °C/440 MPa 500 °C/195 MPa

— R T 619 545 =121 =121
750 °C/30 min M T 523 466 =121 =121
800 °C/30 min M T 510 445 =121 =121
850 °C/30 min M T 507 438 =121 =121
— R L 656 561 =121 =121
750 °C/30 min M L 556 478 =121 =121
800 °C/30 min M L 537 460 =121 =121
850 °C/30 min M L 530 453 =121 =121
GJB 2505A—2018 M T =490 =440 =100 =100
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