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Abstract: The effects of aging temperature and time on microstructure, room temperature tensile properties and impact
properties of TC21 titanium alloy after rapid cooling in two-phase field solution treatment were investigated and discussed.
The results show that the size of primary a phase increases with the increase of aging time, but room temperature tensile
strength decreases, and the plasticity has no obvious change. The size of primary o phase and the plasticity increases with
the increase of aging temperature, but room temperature tensile strength decreases obviously. TC21 titanium alloy can
achieve the best strength and plasticity matching through the heat treatment process of 900 C insulation for 120 min
followed by water cooling (WC), and 600 ‘C insulation for 360 min followed by air cooling (AC) under the rapid cooling
of two-phase solid solution treatment.
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Tab.1 Chemical composition of TC21 titanium alloy

(mass fraction/%)

TLE Ti Al Mo Nb Zr Sn Cr Si Fe C o) N H
o (L Bal. 52~6.8 22~33 1.7-23 1.6~25 1.6~2.5 09~2.0 52l <0.15 <008 <015 <0.05 =<0.015
S Bal. 6.39 3.27 2.14 227 2.18 1.31 0.089 0.035 0.027 0.11 0.009 0.001

R2TC21 SR AR BB AR
Tab.2 Heat treatment test plan for TC21 titanium alloy

Hhb 2R B G [ 5 R 3o I 28 A Ak 2
1-1 600 Cx240 min, AC
1-2 600 ‘Cx360 min, AC
1-3 600 Cx480 min, AC
2-1 560 ‘Cx360 min, AC
2-2 900 'Cx120 min, WC 580 ‘Cx360 min, AC
2-3 600 Cx360 min, AC
2-4 620 ‘Cx360 min, AC
2-5 640 ‘Cx360 min, AC
2-6 660 Cx360 min, AC
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1 283k 900 'Cx120 min [¥# AL ELJE , 600 ‘C N AN [R] B2 ] TC21 A 42 19 12 13 41 21« (a) 240 min, (b) 360 min, (c) 480 min
Fig.1 Microstructure of TC21 alloy with different aging time at 600 “C after 120 min of solid solution treatment at 900 C: (a) 240 min,
(b) 360 min, (c) 480 min
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Fig.2 Effect of aging time on the strength of alloy
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Fig.4 Effect of aging time on the impact performance of alloy

KL, G 4 I RO TR G SR AN A I R0 ) 15 DL
Bt I A5 T A HE S < Y 8 RV T2 A I
Th , I BRI T LUA 2 i 2L i ] 5 240 min
INf 5 4 1Y 5 2 B s AT LA B 1 468 MPa, fH K
5 BT TR %R 7% A0 20% DRI I AEE K I 4
[6] 25 360 min 1] LLAE 38 2 FE A 091 00T 4R A
IR
22 MMEENEEEAMNZERNIKIEER
221 AN

K5 O AL BSR4 4 0 i
gl ATLUE B IR B T, AL 600 °C i
ROTUG, &8 P KeE o MA TR K, I 20R
JE AR X R R AR B
222 =i SrerERE

Hi P 6~8 AT LA M, Bl A I 28l B B T v
4 B ESE T R R A 1592 MPa [ % 1 334 MPa,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Pl 3 I 20 ) %) 5 B8 A 1) 52 T
Fig.3 Effect of aging time on the plasticity of alloy
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5 23t 900 Cx120 min [ 45,360 min T~ A [RIBF R TC21 & 489 Wi 204 . (a) 560 C, (b) 580 C, (c) 600 C,
(d) 620 C, (e) 640 C, (f) 660 C
Fig.5 Microstructure of TC21 alloy at different aging temperatures for 360 min after 120 min of solid solution treatment at 900 C:
(a) 560 °C, (b) 580 C, (¢) 600 C, (d) 620 C, (e) 640 C, (f) 660 C
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Fig.6 Effect of aging temperature on the strength of alloy
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Fig.8 Effect of aging temperature on the impact performance
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Fig.7 Effect of aging temperature on the plasticity of alloy
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Fig.9 Macroscopic tensile fracture surface under different aging treatments: (a) 560 ‘Cx360 min, (b)580 ‘Cx360 min,
(c) 600 ‘Cx360 min, (d) 600 ‘Cx480 min

[l 10 7 [ i 258 i B2 S A 8T 1T (a) 560 “Cx360 min, (b) 580 ‘Cx360 min, (c) 600 ‘Cx360 min, (d) 600 ‘Cx480 min
Fig.10 Tensile fracture surface at 2 000x magnification under different aging treatments: (a) 560 ‘Cx360 min, (b) 580 “Cx360 min,
(c) 600 ‘Cx360 min, (d) 600 ‘Cx480 min
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