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Fig.2 Microstructure of Ti55531 titanium alloy after solution

treatment
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Fig.5 Microstructures of Ti55531 alloy after solution at 800 “C for 2 h plus aging at different temperatures for 7 h: (a) 580 C, (b) 600 C,

(c) 620 °C, and (d) 640 C
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Fig.6 Microstructures of Ti55531 alloy after solution at 800 “C for 2 h plus aging at 640 “C for different time: (a) 6 h, (b) 7 h, (c) 8 h,
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Kl 7 52 Ti55531 &l UG RERZ a (as) HIE
FEAA S . HET A, RAERE as /1R FE 5B 20
FE B RN )38 S AR AH G, B B R A 2
IR B AR AR 2 as HH R FE B 35 I 2800 T s
N 25 TA) G T AR K. I R B O 640 CIF, IRAE Fr
2 a, MR K, AER R0RAE] 10 h B HAL 2 2 0.125
um, T RGEE A 580 CHY, WAERZ as iR, 7F
N2 18] 6 h IF292 0.040 pme. RZE A Z S B BE N 2L
N T PR A T R AR AN K, 23l Dy (O R0 2 Ak T e
fik): 0.007. 0.010. 0.009 % 0.006 pm/h, WI1fE 7a fir
N, FCIMEZ S 8 nm/h; 1T B 0 FE (4R A T R S
A=, R (R R R4 K ) 9.53>107
9.34x10.9.44x10™ X 10.6x10* um/°C, 41 /& 7b fi =,
HYMEZ 8 1 nm/C . 5 R4S (a0 FemT &, oA v 2

o FFUREL A3 238 6T I 200U B2 BRURR IR 8 55 . T IRAE T 2 o
FA A B 5 B 200 R B i ) Rk oS . o, 4R
RO IRI3 N 7 h i), BE I BORFE T &, IERE as
P K EZE 45, Wl 5 B, H4rhh 1.03.
0.989. 0.918 /% 0.698 pum. 4if X FE N 640 CHY,
Bt IF 28OS (R (R 3G 0, AR 2 as AP 3K B TR R R
gk, Wk 6 Fras, H4rloy 0.744. 0.698. 0.652.
0.603 % 0.563 um.
2.2 MYIZHAFEMENTN

# 1/ Tib5531 & & SRR L R LA [ I 1 77
PR . HIEMEIRIR e T LRI A, R AR PRk
2800 CIEVE 2 h Ja Ry sR B W] & B Th, 8 I i B At
PO FE o3 BHE S T ) 413 5 72 MPa, Wi 54 48 i R BE A
TR 3, W LR i %I B JE ] 2 Ti55531

0.12f a
g
e
¥ 0.10+
5
g 0.08}
<
2 006}
.|E .

0.04}

6 7 8 9 10
Aging Time/h
K7

0.12¢

0.10

0.08

0.06

0.04

600 620 640
Aging Temperature/'C

R R a (as) FH L FE I 2500 18] A 2 ) A2 AL i 5

Fig.7 Variation tendency of thickness of secondary lamellar o (as) phase with aging time (a) and temperature (b)



37 ke AR I R BT Ti55531 £k A 4 MW 4 2378 A A I 7724 1 BE A 52 ) + 2649 -
F1 Ti55531 A& ERIERREZEREN A B 5 BRI P B T v, HL R IR 5 R RD 0 i SR AR

Table 1 Mechanical properties of Ti55531 titanium alloy in

initial billet and after solution treatment

Yield Ultimate
Material Elongation/%
strength/MPa  strength/MPa
Initial billet 494(£24) 855(+12) 27.01(£1.0)
After solution 907(£49) 927(%20) 6.45(£1.5)
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Effect of Aging Treatment on Microstructure Evolution and Mechanical Properties of
Ti55531 Titanium Alloy

Zhang Qifei, Yang Shuai', Liu Shujun? Zhang Yusen!, Chen Lei', Jin Miao®, Guo Baofeng®
(1. School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)
(2. Workshop 507, AECC Harbin Dongan Engine Co., Ltd, Harbin 150066, China)

Abstract: The mechanical property tests of near g-type Ti55531 titanium alloy after solution (820 °C/2 h) plus aging (580~640 °C/6~10 h)
treatments were carried out on INSTRON-5948R micro tensile machine. The effects of solution plus aging treatment on microstructural
evolution and mechanical properties of Ti55531 alloy were studied to obtain a better combination of ultimate tensile strength and ductility.
Furthermore, the fracture mechanism of the alloy during tensile test was discussed. The results show that the secondary lamel lar a phase is
more sensitive to the change of aging parameters than the primary o phase. And the thickness of lamellar a5 phase is linearly positively
correlated with aging temperature or time. Compared with aging time, the coarsening rate of the secondary lamellar as phase is less
sensitive to aging temperature, and the coarsening rate of the secondary lamellar as phase with aging temperature and aging time is about 1
nm/<C and 8 nm/h, respectively. After solution and aging treatment, the mechanical properties of Ti55531 alloy are significantly improved,
which reach the best comprehensive mechanical properties with solution treatment at 800 °C for 2 h plus aging at 640 °C for 8 h. Under this
condition, the ultimate strength is 1144 MPa, the elongation is 8.16%, and the strength-ductility product exceeds 9.3 GPa %. The tensile
fracture modes of Ti55531 alloy are ductile and brittle mixed fracture, and mainly is ductile fracture, including intergranular cracking and
microvoid coalescence mechanisms.
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