%48 % %5 6 3]
2019 4 6 H

mAEERMEIS IR
RARE METAL MATERIALS AND ENGINEERING

Vol.48, No.6
June 2019

Rt T Z Xt Ti-3.5A1-5Mo0-6V-3Cr-2Sn-0.5Fe
NN A =R e 0pA
R B, R, 3B, 2 £

(1. WEWH TR, WEW FERIERE 010051)
Q. At A B EM I, BRPE Pi%e 710016)

M E: A Ti-3.5A1-5Mo-6V-3Cr-2Sn-0.5Fe K4 < 73 il BEAT B RN N R0 A b B, 0f LEAFESE X0 N 30 T 200 it B
KA S USRI . B O D 550 °C, RIS ak T 2R HIAE 400 C TR 202 )5 FRHEAT 550 C R I PRI 2k
W WAL, HETE 400 TR BNITHT o 4, BEE T BON m I EK, o %% ER o . AR
N, AES R BG LR o A0 RG2S A4k, LR PR A2 2202 BRI N RO 2800 Bk i B8 il B N KA o
AR EAZ KB AE T 58 2 B AL T S o XU 30 T2 ) UK 4 v 2 4 (K i 3 SR 8, FR MMM B

KEIA: MBI mak BG4S o M ORI JiFrERe

PEESES: TG146.23 XHERFRIRAD: A

XEHS: 1002-185X(2019)06-1904-05

BRAr IR BE /N i E v OB Tl BB 4 DA A AW
A RUF, AR HUR S AT TR T %
SRAT )z R T AR I i R, AT
FOL 23 WL AR i A QAN A2k S IR AT 5 9k 1 H [0,

wR B IERG Srt — Rh ] b B R AL S 4, FEFA
Wb BRI FR T 2 R AR 2 ANARAR , AH AR I R OB R A
o MM WRSH. i o MR, Bk nT L
AN, (U REAERN, GE&NBEasR
R BEUY HRT, A5 2 A o BT R % L AR
BUEIMS T KBRS . Yasuya 258 ANUOYEWTSY Ti-9.87V-
1.78Fe-3.2A1 & &I B # ol FE A AR B AR ) 0 B0, &
4 1E 200~400 “C N 250n] BATE B 550  AH, JEH A AE 300
C I R A B B K 530 o AR LU B o AHEAZ, 774
B5 a0 /N o s 53— 5T, AR o AHIE T A
S FEAR Wk 2D 55 R B 458 0 o 9 AN I AR
ER, R AR o AARBY XA o #RTEAZ, T A4S 244
KGR o K5 T A PR I FA T 2, 8 TT 55 o A1
TERs, W= AR AR AE o A1, 38 A 458
RNV R Z AR K R I, IR o A
(E5EN o M5 B A AL TEAZ KR, FEH S o AHF
BT — B A R HAT, 2% o M
WA a MK KHURI BTt 20, HEXT o

Fs HEA: 2018-06-04

FHANACIRAE o AHX G 4 77 2 10k RE 1R 5% Wi LA 7 1 PR A7F
R ik, ABFFLL Ti-3.5A1-5Mo-6V-3Cr-2Sn-
0.5Fe {5 B KA 4 W F G0 5, ok 4 il b AT g R
UL I AR B, 3 17 7 SR o AR R B AR A 4
YLZAFN Ty 24 PE BRI R A BLARE

1L %

202 WE A H FE LI B A A SOl
Ti-3.5A1-5Mo-6V-3Cr-2Sn-0.5Fe [ 45 &84, 4T IR
Jei s 2 OIS N TP M o 3 S AHVE I E 1A 41
AW S h 815~820 C. K 1a A & MBAELIL. 0
LA, IS SR WRARI SR a8 A, &
GHARPAAAE BB o M CREA VIR, RAHPIRIY
S ATE S 3R B 16 A S8R XRD B .
SHT RS R LUR IR, BAH G I FE LM, o TR
b, BBOE R A o AL B ARAL K, JEIE A AE .

PAEFE T 2007E 830 °C (B XM ¥, 4
i 0.5h, K. MR Z AE 400 CH % 0.5,
2. 4 F18h, ZJaFHEAT 550 “C/4 h [ il I AL FE
5 18 T PR R 550 C/4 h A Ee 4 . SR Kroll 35
X G AR RRE AT I ol O R R B AT B AL U
SORIWT 20 Br s A XS e A S I 7€ 5 <8 A5 AN [7] I

E&WE: BEXAARRFHESTFIS (516010990); W HARIFILSE (2016BS0506); A 5l Tk KR 220 97 8 A3 4

(ZD201607); NS B ¥ DX R FERIF 5T T IS

eI : FLROHT, Y9, 1985 4F2E, L, WIZUR, WEEE TR R S TR0, WS IPRTEEE 010051, HLTE: 0471-6575752,

E-mail: duzhaoxin@163.com



%6 4

AR FTEE . TN 2 T 2% Ti-3.5A1-5Mo-6V-3Cr-2Sn-0.5Fe k&4 20 40 5 VERE K 5%

* 1905 -

5
<
2z

172]

=
s
=

1 [lz Jlla 1 f 1 I[Z
20 30 40 50 60 70 80
20/(°)

Bl 1 Ti-3.5A1-5Mo-6V-3Cr-2Sn-0.5Fe & &AM 4143
55 XRD K
Fig.1 Microstructure (a) and XRD pattern (b) of the as-forged
Ti-3.5A1-5Mo0-6V-3Cr-2Sn-0.5Fe alloy
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Fig.2 Metallurgical microstructure of the alloy after solution
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Fig.3 XRD patterns of the alloy after different aging treatments:

(a) pre-aging and (b) single aging + duplex aging
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Fig.4 SEM microstructures of the alloy after different aging treatments: (a) 550 ‘C/4 h, (b) 400 °C/0.5 h+550 °C/4 h, (c) 400 °C/2 h+
550 °C/4 h, (d) 400 “C/4 h+550 °C/4 h, and (e) 400 ‘C/8 h+550 ‘C/4 h
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Fig.5 Comparison of microhardness of alloys between single

aging and duplex aging treatments
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Fig.6 RT tensile property of the alloy after different aging
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Fig.7 Fracture morphologies of the alloy after different aging treatments: (a) 550 ‘C/4 h, (b) 400 °C/0.5 h+550 ‘C/4 h,
(c) 400 °C/2 h+550 ‘C/4 h, (d) 400 C/4 h+550 ‘C/4 h, and (e¢) 400 “C/8 h+550 ‘C/4h
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Effect of Pre-aging on Microstructure and Mechanical Properties
of Ti-3.5A1-5Mo-6V-3Cr-2Sn-0.5Fe Alloy

Du Zhaoxin', Liu Guolong', Cui Xiaoming', Liu Huimin', Cheng Jun®
(1. Inner Mongolia University of Technology, Hohhot 010051, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The microstructure evolution and mechanical properties of Ti-3.5A1-5Mo-6V-3Cr-2Sn-0.5Fe alloy after single and duplex aging
treatments were studied. The single aging temperature was 550 °C, while the duplex aging included pre-aging at 400 °C followed by re-aging at 550
°C. The results show that when the alloy is pre-aged at 400 °C, the w phase precipitates. As the pre-aging time extends, the @ phase finally changes
to the a phase. Duplex aging is effective to yield the a phase fine dispersion, and the pre-precipitated isothermal w phase provides more uniform
nucleation positions for precipitation of o phase than single aging so as to improve the alloy tensile strength and hardness greatly, but the ductility
drops slightly.
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