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Fig. 1 Phase composition of annealed Ti-50.8Ni-0.5V
alloy
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Fig. 2 Effect of annealing temperature on transformation type(a) and transformation temperature(b) of Ti-50.8Ni-0.5V alloy
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1) 400~700 ‘CiE k7S Ti-50.8Ni-0.5V & & =i
H A N BER B2 A1 [RAK B19'. 350~400 ‘CiB kK
25 Ti-50.8Ni-0.5V & & H/n# &4 B2—R/R—
B2 —Mr B AIAHAR; 450~500 CiBkSE&EKE
B2—R—B19'/B19'—>R—B2 M B Al i 148 ; 550 C
BkEEEKRYE B2—R—B19'/B19'—B, HIHHAE,
600 CULLiREIRKEE S KE B2—B19'/B19'—
B2 —Mr B i AHAR . 350~800 ‘CiBKJ, FB ty F+
H, BEN g g BHHEIEREG, 400 CIRKES
G tre 1 S IEEIKAR 28.1 'C 31.7 Cs it
ty, IRSTH R R FRAR, BORMEON-58.5 C. 8.7 CHE
500 CiBkK&H &I .

2) M 1, KT 550 CHf, AZHA Ti-50.8Ni-
0.5V A& BMAHALRFLR; Y T 600 C
B, BMANZEEMSR; &8N RIREE
550~600 ‘C 22 [H].

3) 350~550 ‘CiE k7S Ti-50.8Ni-0.5V & & Kt
FroRE T 600~700 CIBKESEEM, WEHENMKT
J5# . FIRF, Ti-50.8Ni-0.5V &4 SEvt. B
E bt THE, BEN oy EFRACE TS, R/IME325
MPa) I KA (582 MPa)43 5l 7E 450 “CHl1 700 ‘CiE
KEGETHAG; ep ot G FIKRE =, 450 C
M 700 CiB K& E & BE K AE (2.55% M
1.84%), 500~650 CiB ‘K& A &+ WAt /MME

(0.65%).
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5) 400 “CiB k& Ti-50.8Ni-0.5V & 418 F1— N
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a5 & &R 2 e A dE R Rt 500 Al
600 CiBKEE ST E R ZE, MG IKE
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Phase transformation, microstructure and properties of
Ti-50.8Ni-0.5V shape memory alloy

HE Zhi-rong', WANG Fang’, YE Jun-jie', ZHANG Kun-gang', DU Yu-qing'

(1. School of Materials Science and Engineering, Shaanxi University of Technology, Hanzhong 723001, China;
2. Library, Shaanxi University of Technology, Hanzhong 723003, China)

Abstract: The phase transformation behaviors, microstructure characteristics and mechanical properties of
Ti-50.8Ni-0.5V (mole fraction, %) shape memory alloy were studied by XRD, differential scanning calorimetry
(DSC), optical microscope and tensile test. The results show that the constituent phases at room temperature of
Ti-50.8Ni-0.5V alloys annealed at 400—700 C are parent phase B2 and martensite B19’. With the increase of the
annealing temperature, the phase transformation type of the alloy changes from B2—R/R—B2 to
B2—R—B19'/B19'->R—B2 to B2—R— B19'/B19'—>B2 to B2—B19'/B19'—B2 upon cooling/heating. The R,
martensitic transformation temperatures of the alloy increase first and then decrease, and the maximum 28.1 C,
—58.5 C are obtained in the alloys annealed at 400 C and 500 °C, respectively. The microstructure of the alloy
changes from fibrous to equiaxed, and the recrystallization temperature of the is among 550—600 ‘C. The strength
of extension decreases and the plasticity increases in the alloy. The critical stress for inducing martensitic
transformation (o) of the alloy decreases first and then increases, and the minimum 325 MPa of gy, is obtained in
the alloy annealed at 450 °C. The residual strain increases first and then decreases and then increases, the maximum
2.55% and 1.84% are obtained in the alloys annealed at 450 ‘C and 700 °C, respectively, and the minimum 0.65%
is acquired in the alloys annealed at 500—650 °C. With the increase of the deforming temperature, a transformation
of shape memory effect (SME)— superelasticity (SE) occurs in annealed Ti-50.8Ni-0.5V alloy, and the SME—SE
transformation temperature can be approximately estimated by #,,+16 C (t,, is the peak temperature of the
martensitic reverse transformation in DSC curve). With the increase of the cyclic number, the oy, of the alloy
annealed at 400°C is stable, and the o, of the alloys annealed at 500 and 600 ‘C decreases first and then tend to be
stable.

Key words: Ti-Ni-V alloy; shape memory alloy; phase transformation; shape memory effect; superelasticity
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