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Abstract: The effects of aging temperature and aging time on the microstructure and superelasticity (SE) at room
temperature of Ti-50.8Ni-0.5V (mole fraction, %) shape memory alloy aged at 300, 400 and 500 C for 0.5-100 h,
respectively, were investigated by TEM and tensile test. The results show that the effects of aging temperature on the
precipitate morphology and SE property are more outstanding than those of aging time. With increasing aging
temperature, the morphology of Ti;Ni4 precipitates in the alloy changes from the fine particle-shape to the needle-shape
and then to the plate-shape; the critical stress for inducing martensitic transformation (oy) decreases; and the SE property
becomes poor. The gy, is the largest and the SE property is the best for the alloy aged at 300 “C, and the oy is the smallest
and the SE property is the worst for the alloy aged at 500 “C. With increasing aging time, the SE property is stable, the oy
and the superelasticity energy dissipation decrease for the alloy aged at 300 ‘C; the residual strain of the superelasticity
increases and SE property disappears gradually for the alloy aged at 400 and 500 C.
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Fig. 1 Microstructures of Ti-50.8Ni-0.5V alloy aged at 300
C (a), 400 C (b) and 500 C (c) for 50 h
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Fig. 2
Ti-50.8Ni-0.5V alloy aged at 300 C (a), 400 C (b) and 500 C
(c) (test at 24 C)
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Fig. 3 Effect of aging process on tensile strength (a) and
fracture elongation (b) of Ti-50.8Ni-0.5V alloy

222 g
I 2% T 2055 Ti-50.8Ni-0.5V &4 %3624 ‘C)SE 4§
PERRZ U 4 FioR. P 4 aT g, Bl ekl T
Fen AT T B] (1) R RES, 5 PRI 7355 MLAH G 7
I F3(BISE-6 B A7) B4R 300 “CI B 4 N H—
ARl Hh 2 A 24 OR KR SE Rk, B 1, RELC, S<hY
ﬁ—ﬁﬁ@m%%%@@%@ﬁﬁ¢ B 4 vk
REFERRAG: A4 1R BV AR SE DU/ G TR (K
4(a))o Bl 1, ALK, 400 C RS 41N 1 — A%
MWt SE R Pk A8 4 TR AZ 8. (SME YR



1304 A G A R

HAGRIN 75K M IS D) 835 R 4(b), X
JEH TR 1, FIEK, 40 M EAHREET &, M
TEARASIRLRE i T iR B S8R I SE ¢k, M
TAHASRL AR T30 R B 1 G4 R I SME k.
Kl 4(c)lT7s 2l 500 “C ISR B AEAN RIS TR] ) . ) —
AR . B 4c)rT ., B £, AR, 500 C
NG AR B AL 400 CHBES SRR E SE
FEPET SME RePERIFAS, FTANE ), &4 SE 4f
PEEEAS ) SME RRPERIIT R ARRT,  HA SN 7K
M I SR g — A B

Kl 5 BT b B 2% Ti-50.8Ni-0.5V 4 42
FRMIGFNTT om(B S(a))s FRRINAL ex(] 5(b))F
FLUAEIAGERE Wn(B S, I S@)ynT %, B

800
(a)
1h
6001 0.5h )
z 2% 10h 20h
= 50h
w 400
g
7
200
5%
0
Strain/%
800
(b)
600
< 0.5h
% lh -
% 400( 10h
8 20h 50h
7
200+
5%
0
Strain/%
800
(©
600
<
E 0.5h
< . 1h
@ 400
8 Sh10h 20h 5o
x
200
5%
0
Strain/%
4 TN Ti-50.8Ni-0.5V £ Gt bk 5%
Fig. 4 Effect of aging process on superelasticity of

Ti-50.8Ni-0.5V alloy aged at 300 C (a), 400 C (b) and 500 C
(c) (test at 24 C)

2013 4E5 J
700
(@)
600
500 K
<
[aW}
S 400f 300 C
&
300- 400 C
500 C
200 -
100 1 I I 1 1
0 10 20 30 40 50 60
Aging time/h
5
(b)
4r 400 C
500 C
3 -
X
\z
«@W
2
300 C
1
0 10 20 30 40 50 60
Aging time/h
2.00
(c)
1.75
1.50
io 1.25
1.00
0.75
0.50 L L ! ! !
0 10 20 30 40 50 60

Aging time/h
5 IR 25 Ti-50.8Ni-0.5V &4 A N S (o) FAx
AR (er) VIR FAFE RE(WD) Y52 )
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