20 1 2010 10
Vol.20 Special 1 The Chinese Journal of Nonferrous Metals Oct. 2010

1004-0609(2010)S1-s0634-04

TC18A

( 100095)

TC18 TC18A d16.5 mm
720~780 780

TC18
TG 146.2 A

Influence of heat treatment process on microstructure and
mechanical property of TC18A alloy wire

WANG Qing-rui, SHA Ai-xue, HUANG Xu, LIU Yu

(Titanium Alloy Research Group, Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The influence of annealing and solutiontaging temperatures on microstructure and mechanical property was
studied. The results show that between 720 and 780 , with increase in annealing temperature, strength of wire
decreases, while plasticity has no obvious change. But above 780 , the influence of annealing temperature on tensile
property is not obvious. When aging temperature keeps constant, strength increases and plasticity decreases with increase
in solution temperature. When solution temperature keeps constant, strength decreases and plasticity increases with
increase in aging temperature.
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Table 2 Test scheme of solution and aging heat treatment
! h TestN Solution and aging heat treatment Sa;;nple
Table 1 Test scheme of annealing heat treatment scheme To. 0
Test scheme No.  Annealing procedure Sample No. 6 (720,20, WQ+(50 . 6h,AC) Al6-AIB
| 720 2 h, furnace AL-A3 7 (720 ,2h, WQ)+(500 ,6h,AC) A19-A21
cooling to 400, AC 8 (755 ,2h, WQ)H(550 ,6h,AC) A22-A24
2 e aon ™ A4-A6 9 755 ,2h, WQ)H(500 ,6h AC) A25-A27
cooling to 400 ,AC ( ,2h, WQ)H( ,6h,AC)
760 , 2 h, furnace
i — 10 780 ,2h, WQ)+(550 ,6h,AC) A28-A30
3 cooling to 400 ,AC AT=A9 ( O+ )
4 780 2 h, furnace AL0-A12 11 (780 ,2h, WQ)+H(550 ,6h,AC) A31-A33
cooling to 400, AC 12 (800 ,2h, WQ)+(550 ,6h,AC) A34-A36
800 , 2 h, furnace _
5 cooling t0 400, AC Al3-ALS 13 (800 ,2h, WQ)H(500 ,6h,AC) A37-A39
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Fig.1 Tensile properties of TC18A alloy wires with different annealing temperatures: (a) Tensile strength; (b) Yield; (c) Elongation;

(d) Contraction of cross sectional area
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Table 3 Tensile properties of TC18 alloy wires with different

solution and aging temperatures

Test scheme No. oy/MPa  op./MPa 5/% w%
6 1210 1184 17.6 58.0
7 1308 1261 16.1 55.3
8 1259 1259 16.4 54.0
9 1393 1335 14.5 52.1
10 1356 1308 15.1 47.4
11 1485 1393 10.4 343
12 1411 1363 13.1 45.8
13 1537 1447 10.4 25.1
780 1130 MPa
1 070 MPa
780 800
3 6 8 10 12(
550 ) 79 11 13( 500 )
720
6 7 755 8 780
10 11 800 12 13
2.2
1 3 5 1
2
6 10
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Fig.2
annealing temperatures: (a) Al sample; (b) A7 sample;
(c) A13 sample

Microstructures of TC18A alloy wire with different
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Fig.3 Microstructures of TC18A alloy wire with scheme 6 (a)
and scheme 10 (b)
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