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Effect of stress relieving treatment on
microstructure and mechanical properties of Ti6321 alloy

ZHANG Bin-bin, CHEN Bin, CHEN Li-yang, YANG Rui, LI Pei-yue, JIANG Peng, LIAO Zhi-qian

(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: The effect of stress relieving treatment on the microstructure and mechanical properties of Ti6321 alloy was
systemically investigated by optical micrograph, scanning electron microscopy (SEM), transmission electron microscopy
(TEM) and tensile tests. After stress relieving treatment, nanoscale acicular a could be seen in the intergranular £. Yield

strength and tensile strength was significantly improved, the elongation was not influenced. Stress relieving treatment

does not significantly affect the mechanical properties of Ti6321 alloy.

Key words: titanium alloy; Ti6321 alloy; microstructure; mechanical property; annealing

ERBER A 4 tr AL LS s i S V45 A
JZ N RS OR  MRARS e TRED OIS, 3
o Ti6321 G414 U4k Ti-6A1-3Nb-2Zr-1Mo &
TR E BT A M I 251, 70 R B As ek e A
Ti6211 A& HeAl b, QUG e IR 785 MPa 2
I o BG4y AR @) . iR, 5
SRIE UMM 240 TCAELL & 4AHEL, pilifivk. Wi
P NG vk W) A . Tie321 A& A s
T & RIS T RGN BT, P Y A 5 e 8
L ARG 4, TN TR
B AL

PR A Ti6321 A gt @I FBL,
TSR R, TR IO Bt X T /N &S
PR, 25 N 738 O BN AT R R T B,
R — AT TR LS LR 50~200 °C, Bl 450~600

s HER: 2013-07-28; &iTHHEA: 2013-10-10

‘Co E AR KR AT R BRI L K A A
E ] EXH R IO PR R = 2R — 2 (ST . AR SCYE# AT
T RN IR KR Ti6321 A G4l ZAERENI .

1 K

R 10 mm J5 Ti6321 A4 bt, HabBH]
FE4 970 ‘C/h, ¥4, Ti6321 &4t Wk 1,
WMIHERENE 2. KWEIL p HARETE N 990~
1000 °C, fEtiobt EVIHGAFESL, LS h h—Ni ][]
K&, 2r53E47 550 ‘C. 5h, 550 C. 10h, 550 ‘C. 15h,
550 C. 20 h N IR JAbFE,  FFRMNRAS [F] b BEAR
A NAFER Mk Re . RADGE B, s, &
S5 HL B T A BT R (R ARO 20 2R A T IR 43 #T o

BIEEE: ok, TR, f1; mif: 0379-67256964; E-mail: zhangbinbin_725@163.com



s518 A G A R

20134512

F1 Ti6321 S FERS

Table 1 Chemical composition of Ti6321 alloy (mass fraction, %)

Mass composition Impurity
Ti Al Nb Zr Mo Fe C N H (0]
Bal. 5.82-6.23 3.03-3.32 1.92-2.15 0.98-1.20 0.03 0.01 <0.005  0.001 0.08

T2 Ti6321 H4EMERRARYERE

Table 2 Room temperature mechanical properties of Ti6321

alloy
Material R.,/MPa Ry02/MPa A%
Ti6321 887-897 810-830 19.5-22.0
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Fig.1 Optical microstructures of Ti6321 alloy before (a) and
after (b) 550 °C, 20 h stress relieving treatment
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Fig.2 TEM image of Ti6321 alloy before and after 550 C, 20

h stress relieving treatment
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Fig.3 SEM results of Ti6321 alloy before and after 550 C, 20

h stress relieving treatment
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Fig.4 Changes of mechanical properties with aging time for

Ti6321 alloy during stress relieving treatment
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Fig.5 Fracture micrograph of Ti6321 alloy before (a) and

after (b) 550 C, 20 h stress relieving treatment
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