938 %
202142 8 H

%4 T’il(I!I!iﬂE
ITANIUM

Vol. 38 No. 4
August 2021

HALIERT TC18 MR & MM AR K S FHERER N

BN, s, #OAT R

(3. =FHFMLE

2o E, £ 7, Wk

(1. RS TA A mimie iR G S iR ERE A=, €7 W
(2. HUBRHEBEE S BEE v () 2 Be A FRA ], i
LRI 20, L7 L[

', AR

110022)
=] 365500)
111000)

O RAMARA G T 6% T TCI8 Bk G4, LT HE + WAL IR, RGBT 1 [ A L X 5 4 foul 2

ARIIPIE S eI

G . WIFEERRY], JRHRZS TCI8 MR & & RO A 2L B o AN B AL L. Bl 1T I 28 1)

B, WA o RHBEEH, AR o MUEAMAL, FIRFAREEEIE O T RO S 21, T3 TC18 Fi K& & iR
JREFFIVASE J38 8 35 L B8 A 1 S 0 oA, S AR 3 0 S B S 3 . BT DA B S52R, E— BB R AT T R b B

O L L T 2 VERE S W Y AR SCHK o
KR : MIARIAE; TCI8 A
hESEKES: TFI24; TG166. 5

BRI ; WO J12=rERe
MXHERFRIRAD: A

NXEHS: 10099964 (2021)04-016-07

Effect of Heat Treatment on Microstructure and Mechanical Properties of TC18 Powder Alloy
Xue Songhai'®, Han Pengjiang’ , Han Dong', Zhao Jun', Liu Shibing', Shi Kun', Yao Qian', Mei Xinmin'
(1. State Key Laboratory of Light Alloy Casting Technology for High-end Equipment,

Shenyang Research Institute of Foundry Co., Ltd., Shenyang 110022, China)

(2. Haixi (Fujian) Institute, China Academy of Machinery Science and Technology Co., Ltd., Sanming 365500, China)

(3. Military Representative Office of the Air Force Equipment Department in Liaoyang, Liaoyang 111000, China)

Abstract: TC18 powder alloy was fabricated by powder metallurgy (PM) route. Further, the influence of solution

temperature on the microstructure and mechanical properties of the alloy was systematically investigated based on

solution treated and aged process. The results show that the microstructure of PM-fabricated TC18 powder alloy consists

of a phase and B phase. With increase of solution temperature, the primary « phase gradually disappears, the secondary

o phase coarsens, and the phase spacing increases. As a result, the strength and hardness of the TC18 powder alloy

first increase and then decrease with increase of solution temperature, while the elongation shows the opposite trend.

Based on the above results, the intrinsic connection between the heat treatment and the microstructure and mechanical

performance was clarified.
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Table 1

Chemical composition of TC18 titanium

alloy powders

Al Mo v Cr Fe Si C Ti

5.31 5.04 4.8 1.02 0.95 0.02 0.01 Bal

MS:142.6 pm
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Fig. 1 SEM image (a) and particle size distribution (b) of
TC18 titanium alloy powders

R AR (HIP) il % TCI8 R &4, Bk
e TC18 PR G & B R 2 Q235 MM E (HE
B 100 mm, &E 100 mm, BEJE 3 mm) 1, K5
KA RN EERSRAERE, T(940 £10)C |
130 MPa {3815 2.5 h BIE

SR TR 0t 6] 20 R A SO0 TC18 My R & 4 4755
TR 22 T Hr, LA AR R, TR R
10 °C/min, [&2 Jyid i 22 78 $94i i #A0% (DSC) 14 2
1) DSC i<k, WK 2 A%, TCI8 HyK&4&H o +B
—B AHAZIREEZ) S 868.5 C, faitl, i 830, 850,
890 °C 3 F [ v i B2 (WA i « + B PIAH XA B HLAH
X), BAMIET A2,

0.4
F 4 0.008
0.2 F ]
e a [ 4 0.006 2
] r ] Z
> 02| 4 0.004 .2
! - 5
3 -04F 40.002 5
© r 1 b=
2 -0.6 | 40 ‘I:
o [ 1 7
T -08F} =
4 -0.002 £
r 868.5 C ]
-1.0 |
L 4 —0.004
G (357 J S S S S S S S N S—
0 200 400 600 800 1000 1200

Temperature/C

B2 TCI8 # K44t DSC ¥4
Fig. 2 DSC curves of TC18 powder alloy



BTk B3t R
18 Titanium Industry Progress 38 %

x2 TCI8 HIRGEHALETE
Table 2 Heat treatment processes of TC18 powder alloy

No. Heat treatment process

1* 830 °C/1 h/AC +550 °C/4 h/AC
27 850 °C/1 h/AC +550 °C/4 h/AC
37 890 °C/1 h/AC +550 °C/4 h/AC
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Fig. 5 OM photographs of TC18 powder alloy after different heat treatments: (a) 17 process; (b) 2% process; (¢) 3% process
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Fig. 6 SEM microstructures of TC18 powder alloy after different

heat treatments; (a, b) 1% process; (¢, d) 2% process;

(e, ) 3% process
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