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Electrical resistance properties of Ni-Ti shape memory
alloy fiber in phase transformation

XU Lei, WANG Rui, ZHANG Shujie
(School of Textiles, Tianjin Polytechnic University, Tianjin 300160, China )

Abstract Phase transition temperatures are the key parameters that decide the processing and operating
temperatures of shape memory alloy fibers. The relationship between the resistivity and temperature
during phase transformation was investigated by using Ni-Ti alloy fiber, and an electrical resistance model
of Ni-Ti alloy fiber was developed based on the inside fiber logistic’ s martensite volume growth model and
resistance mixing rule. The relationship between the resistivity and temperature of Ni-Ti alloy fiber under
free conditions was researched. A temperature measure system based on the resistivity and signal
acquisition system were disigned to measure the resistance and temperature of the Ni-Ti fiber under free
conditions. By the derivation of resistance-temperature curves, the measured phase transition
temperatures of the fiber sample with Ni mass fraction of 60.45% were M, =34.4 C, M, =25.6 C,
A,=39.4 C and A, =51.1 C, respectively. When compared with DSC testing method, it was found
that simutaneous testing of the electrical resistance and temperature can effectively detect the fiber phase
transformation whose temperature can be accurately determined by the resistivity-temperature derivation
function.
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Fig. 1  Constitutive curves of temperature cycle in ideal
condition. (a) Resistivity — temperature ;

(b) Resistivity — temperature derivative
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Fig.2 Schematic diagram of experimental apparatus

Rl s e b 2k A A B oL T
PR RO L B s SR v, BT 100 C
A AR E TN, SR AL T B TR AR 2, i)
AT Ni-Ti 5 G2 4eltE 5. 1 Q.

R iCRE 42 A DU FL AR A o R R O A
(0.5 mA) fIrg | SR 4 21 24 i BH 09 28 Ak sl 77 ALk
RS . BIRGES 25 SRS il o R
SRR PH AR i A LA 00 3 e i R e i o Y

AR O ~ 5 VEYHLURAS 5o Bl R R
JERTEE 38 PCI-601TA B, HA AR S HON - 12 {5
P, 32 BB A, BEED 15 JT A R R R
R RS S SRR 50 2 R AR RS
] VB6. 0 i SRR, BERAL0 sFRI 1 L R
PRS-, 43R0 Rf i BELAEL 5 TR (L, Ao
TR R AT U A RV MUK R A TR
T 4 5 il 2280 °C i A5 A e I I 4 4 4



- 18 - i

Fft

F31 %

MR R . FRERIATI AR I B EIR, RIG T
R, 220 C S E B THE 280 °C, R, KUl RAE 4
o Hov it AR VA VPR S A S5, R IR T4
A S ] RIS SR IR TR A AR AL, B i
KR
2.3 AWHEELIE

H 00 3 R o A A 1k B, S BRI
AR B B, X R B R BE A 10 4
1 MR URRF- 357, 45 31 5 0 S0 A il 6

SR B R (4) AT

p(TL) -p(T)
ER I S E

K n HICRESEE X B n =10,

=0,1,2,--+)(4)

3 FER55R
3.1 LR
T FH b R 5 7 b B 0 % R ) 3
R o

54
53+ K
52+

50F

HfH/ @

50F

Ftid
49}

481+

4.7

20 30 ) 30 80
/I C

(a) HLFHFE - WEE

HiFA AR AL /%

20 30 m 50 50
HEEIC
(b) HLBH A — RS RS

3 Sl p i il R G FR
Fig.3 Constitutive curves of temperature cycle

obtained by experiments. (a) Resistivity-temperature ;

(b) Resistivity-temperature derivative
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