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Effect of duplex aging on microstructure and mechanical properties of
cold-rolled nearly f titanium sheets with high strength

Kang Xudong, Chen Keru, Wang Zhen, Du Zhaoxin', Guo Wenxia

(College of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, Inner Mon-
golia, China)

Abstract: Ti-3.5A1-5Mo-6V-3Cr-2Sn-0.5Fe titanium alloy was subjected to duplex aging heat treat-
ment, and the effect of double-stage aging on the microstructure and properties of high-strength B-titani-
um alloy was comparatively studied. The aging temperature was 650 C+450 °C. The research results
show that the mechanical properties of the alloy are significantly improved by the duplex aging treat-
ment. When pre-aging is at 650 °C, the matrix first precipitates a phase with a larger size, and the sub-
sequent low temperature re-aging continues to precipitate secondary o phase with a smaller size. Under
the combined action of two sizes of a phase, the alloy with the duplex aging obtains excellent mechanic-
al properties with a strength of 1 504 MPa and an elongation of about 10.3%.

Key words: high-strength B-titanium alloy, cold-rolled sheets, duplex aging, microstructure, o phase,
mechanical properties

U548 B #A: 2022-10-03

EEWH: EZK B ARPIFHEA(52071185); N5 AR X RS F AR H (NJZZ221019); Ak X B S S B EEA BT
k55253 H (JY20220341),

fE& &
kangxudong1995@163.com;  BIAER: HBGHT, 1985 42k, i+, #dZ, KEINFEh G & 2 R A LU AL OW 12447 R 3
fE% T AE, E-mail: duzhaoxin@]163.com.

I HEMUZR, 1995 4R IR, NS SRR 2N, T2 sl Bk & s M R AR5 1A R REAL DT T FFSE, E-mail:


https://doi.org/10.7513/j.issn.1004-7638.2023.01.009
https://doi.org/10.7513/j.issn.1004-7638.2023.01.009
mailto:kangxudong1995@163.com
mailto:duzhaoxin@163.com

B

AR, 45 SRR B e kS S S LM R U 21U Ty 2 PERE R - 45 -

0 3%

BREa N HA MR, & R | B i
TR SO AR T2 R TS R L TR IS 45
AUk —~ R B EKA 4 Ti-13V-11Cr-3A1
Koi Tl g ML “BR 7 e B T DL Gk |
1240 MPa™, 20 22 90 4£1X, Ti-15-3 & WK
Itz F Tl s 777 ZAHLEY ECS &N,
— MR, B AR T N RSE B o A2
BRSO A4S 2 30, A S R b "™ H 0
(KA A it Ak = o e R s - s Ak,
A W58 N 5L Ti-3.5A1-5Mo-6V-3Cr-2Sn-0.5Fe %k
4 TER 2 )5 5L 400 °C BRI o #, RI5 T
TR RS o Mo b gk o AN, SRIE A 4
Zhang Shuzhi'” %5 X it B 4k & 4> Ti-4Al-1Sn-2Zr-
5Mo-8V-2.5Cr 4T T XU i 250 5, 245 S ¢ B
7£ 300 °C24 h+560 C1 h IR E XM, &4
IR BB R R P R, SRR SR . TR, R
PRS2 Sl — i &% B A g AR AL, (HU2 H T
XiF TR 5L 22 S A AR XU S 255t A A S AT 3, %o
TR O A AL K Fy 24 MR B R i B A 1
AW
1 RB

2R L5 AR FL TR R 1 48 44 U4 R Ti-
3.5A1-5Mo-6V-3Cr-2Sn-0.5Fe [ & 4 %558, £ A
H B s i TR DR BB, 22 )5 HEA T 2 UCHAEL AR
JEE N 3 mm, FlJETE 850 °C 1Bk 0.5 h W R AR IR
IR 7o S5 MR EA TV LA B, LR R
780 C, i tad 2 LR, H 3 mm L2 1 mm.
S MDA A 4 7R 15 R 800 C£10 °C, HEFR7E
CotB) PR AH IXR ok, R BE R 750 °C, 3B K [A]
2 min, B KJE AL 1 BiR, A LA H e
VE R IR B R 28 B AR i A 3, (H P
SN SE 4, R ROT K NE AR ROR 25 7, O HL
ST o AHAK SR 5 BR AR SR I i A
NIRRT B AL AR R

— Bk, KA kA o MBI TR E A4
PR I R — 7 3 8 B, T2k v B A 1 ) 2
o BRI A R KU RS R 22 ] AR 2 e b 1
K2 HEENBRUTZRE. A4 750 CiBX
J&, PEHL 650 °C XA & T iR R B, s

B PSR AL VEAE o 7 gl U R
EAE 450 C BEATIRIR PN T2

A

1 750 CiRBK 2 min A& EHEERN
Fig. 1 Microstructure of alloy annealing at 750 C for
2 min

T,=(800+10) C

650 C

7/°C

AC 450 C

Annealin Pr-Ageing Pr-Ageing AC
2min |, 1~16h | 1~12h
vV %
t/h

E2 AeWEHYIZE
Fig.2 Schematic diagram of descending order duplex
aging

¥ H 3%HF+7%HNO;+90%H,0 ¥ 1k % T 185 i
(A3 TR AT R ke, R 4 A 2 7B OML LA B FEI
quanta650 37 & 34 L B2 (SEM) XHAAE 4L 4UE A
DA KW A T 53 A5 1 I e T Al e SO
SRR T E IR 1SRRI E o PRI U )y
] 5L 7 I —2L, B 3 R i R

10

-—

=

w

[\S)
M

o~
e
bl
!

~

34.3

B3 =EHARAAF( R mm)
Fig. 3 Tensile specimens of the alloy for tensile test at
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Fig. 4 SEM images of the alloy after annealing and pre-aging at 650 °C
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Fig. 5 XRD patterns after annealing and pre-aging at 650 °C
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