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Effect of Ni content on phase transformation and
mechanical properties of NiTi shape memory alloys
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General Research Institute for Non-Ferrous Metals, Beijing 100088, China)

Abstract: The effect of Ni content on phase transformation and mechanical properties of NiTi alloys was investigated by
means of tension test, DSC, OM, and SEM. From the results it can be determined that as the Ni content increased, the
phase transformation temperatures rapidly decreased, and two-stage transformation occurred during cooling: A—R—M.
As the Ni content increased, the tensile strength of NiTi alloys rapidly increased, while the fracture elongation decreased.
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Fig. 1 DSC curves of NiTi alloys with different Ni mole

fractions
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Fig. 2 Optical microstructures of NiTi alloys with different
mole fraction of Ni: (a) Ni50Ti50 alloy; (b) Ni50.2Ti49.8 alloy;
(c) Ni50.4Ti49.6 alloy




s132 A G A R

2013412 H

A R R A RO PR, f S R AR I B K
AT S B [ARSvE AR T, e RAEIEAR T, X
IR h A G AHAR IR B i (M=37 °C), =i R ety
FCACIRZS; 1T NiS0.2Tid9.8 Fl Ni50.4Tid9.6 5 4= {EHr
i R B8R AR N 45 e AR, T S R AR — 2P )
I AR FFE ) 2 B IAR S E AR Y, fJm R ARSI AR TR,
TSR Ay 5 4 AR AR U5 B A A 1, 3 b B I
Ni5S0Ti50 £ A& A 1 PO PRI ) R B AR P S 500, Y
A2 K 6.2%, 1 Ni50.2Ti49.8 Fl Ni50.4Tid9.6 &5 4K
AN ) R IR N AR B 4 7.5%~8.0%. Y J3°F
G N EEA—FE, X548 R AR RO R
Y], 3 FANIE NiTi A4 SR EE AR T 24 CHY
RGO IR A AR 228, AR G5 A AR IR R 2
Clausius-Clapeyron J7#%, PRI =% KN J)-F & H A
—H.

B Ni BEROEUHEI, NiTi A& rIPihse
Fhw, MK R B, NiSOTiS0 . Ni50.2Ti49.8 Fll
Ni50.4Ti49.6 3 M5 & Prhram 505124 11704 1020
F1935 MPa, KR35 38.0% 45.0%F1 51.0%.

1200 NiS0Ti50

Ni50.2Ti49.8
1000

800 Ni50.4Ti49.6

600

Stress/MPa

400

200

1 1 1 |

1
0 10 20 30 40 50 60
Strain/%

B3 ANl Ni BEIR G0 NITi A3 4 B — A% i 2%
Fig. 3 Stress—strain curves of NiTi alloys with different Ni

mole fractions
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Fig. 4 Fracture morphologies of TiNi alloys with different Ni
mole fractions: (a) Ni50Ti50 alloy; (b) Ni50.2Ti49.8 alloy; (c)
Ni50.4Ti49.6 alloy
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