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Table 1 Heat treatment of TC4 alloy

Heat treatment Temperature/C Cooling
Stress relieving 600 AC
Annealing treatments 700~800 AC
Solution treating 900~940 WC
Aging 500~540 AC
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Table 2 Chemical composition of TC4 alloy (/%)
Al \" (0} N H Ti
6.3 4.2 0.18 <0.05 <0.08 Bal.
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Fig.1 Microstructure of the as-forged TC4 alloy bar

EHEAE A 70 mm (1) TC4 FEA4 172 2438 4k ) UM%
o @12 mm IR, 70 A 2 H B A R AT [ A
I K AR BE, [ FE 23 31 2 650 #1700 °C, ORI N
()28 1 h, BURE 5 32 BRIV K YA 201 o I 2800 B2 2 400~
650 C, PRURIITEIN 1h, WA G 2%

& A FE 1R Bl ) Ch 10%HF+30%HNOs+
60%H,0. OM HI SEM 73 #1 437l /& LEICA-MEF4A 3|
7.4 AH S BMOEE A ISML-6700 414 1 B AMEE FHEAT .
FrAIRE AE Instron-4507 J7 GEM BHRL AL FHEAT .

2 HERESH

2.1 KREBLE

2 3 g iR 20 A0 I ] 7 A b BRI i 1 2 iy A
fe. MTLLEH, 650 CRIEAELG, & &bhrmsE
R JeEt R i A X A A BT BRI B AR, (RN K,
KHTE 650 CLLFMREIFALBEXT TC4 K& & VERERE
M)A K. 23k 700 C [ ALEE, & 4 I 2
BAR, it IR 5 AR A 809 MPa CLE i T2 &M 77
MPa), B AR TR K, PR om B (K 2 942
MPa, 5558 KPR AH Y

K2 0 TCA K420 700 °C [ v b BT ) 16 4
FMSMAL . aTLUEH, MRBERT. S o A1
FZRIRAE o AT BRI 22 AN B .

TC4 2K &4 E 900 CLL L o + g FIMHIX &
ARSI el At B S v SRR R B A S AT
SRR a #H. B 3 45T 700 CREAAEERT )5

#3 TC4HEEEBFHANEREIERRMIERE
Table 3 Tensile properties of TC4 alloy before and after
solution heat treatment at RT

Heat treatment Rn/MPa Rpoo/MPa A/% ZI%
As hot-worked 967 886 153 455
650C/1 h+WQ 953 878 133 405
700°C/1 h+WQ 942 809 13 40
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Fig.2 OM microstructures of TC4 alloy: (a) as forged and
(b) solution at 700 ‘C
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Fig.3 SEM microstructures of TC4 alloy: (a) as forged and
(b) solution at 700 C
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Table 4 Tensile properties of TC4 titanium before and
after aging at RT

Solution Aging Rw/MPa R, /MPa  4/%  Z/%
Non-aging 953 878 133 405

650 C/ 400°C/1 h+AC 956 881 12.5 43.0
1 h+WQ 500°C/1 h+AC 954 879 12.0 43.0
650°C/1 h+AC 962 890 13.0 435
Non-aging 942 809 13.0 40.0

700 °C/ 400C/1 h+AC 1020 903 1.3 42.0
1 h+WQ 500°C/1 h+AC 987 907 13.0 435
650°C/1 h+AC 951 881 13.5 42.0
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Fig.4 SEM microstructures of TC4 alloy solution treated at 700
C after ageing: (a) aged at 400 ‘C and (b) aged at 650 C
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Effect of Low Temperature Solution and Aging Treatment on Microstructure
and Mechanical Properties of TC4 Alloy Bars

Du Gang, Sun Xiaoping, Gao Yushe, Wang Weidong, Hou Fengqi, Fu Baoquan, Liu Xianghong
(Western Superconducting Technologies Co., Ltd, Xi’an 710016, China)

Abstract: Effects of solution heat treatment at 650 °C and 700 °C and aging treatment on the microstructure and mechanical properties of
TC4 alloy bars were studied. The results show that there is no remarkable change in the microstructure and tensile properties of the alloy
after solution treatment at 650 °C. By contrast, there is a 77 MPa decrease in the yield strength after solution treatment at 700 °C. The
maximum tensile strength after aging at 400 °C reaches 1020 MPa, which is 53 MPa higher than that of the as-forged alloy. The results of
the microstructure analysis indicate that the microstructure of TC4 alloy bars after heat working is composed of primary a phase,
secondary o phase, and residual § phase. The change in tensile properties is related to the dissolution and reprecipitation of the acicular a
phase in the residual § phase during the process of heat treatment.

Key words: TC4 alloy; solution and aging; mechanical property

Corresponding author: Du Gang, Ph. D., Western Superconducting Technologies Co., Ltd, Xi’an 710016, P. R. China, Tel: 0086-29-86932188,

E-mail: gdu@alum.imr.ac.cn



