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Abstract: NiTi alloys are widely used in the field of interventional medicine because of their unique hyperelasticity, shape
memory, good physical and mechanical properties, biocompatibility. At the same time, due to the complex human physiolog-
ical environment, NiTi alloy inevitably have problems such as Ni ion release and bacterial adhesion. Improving the corrosion
resistance and biocompatibility of NiTi alloy through surface modification technology has become a research hotspot. This pa-
per briefly introduces the properties of NiTi alloy and the latest progress of surface treatment methods such as electric dis-
charge machining surface modification, laser induction, anodic oxidation, self-assembly synthesis and chemical surface mod-
ification. The effects of micro/nano structure and element types on the wettability, corrosion resistance and biocompatibility
of NiTi alloy are summarized. It is pointed out that the main direction of surface modification of NiTi alloy in the future is to
adopt multiple surface modification technologies to improve the implant performance.
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Table 1 Comparison of basicphysical and mechanical properties

between NiTi alloy and 316L stainless steel'>"'*)

NiTi alloy (austenite (A)/  316L stainless

P rtie
ropertes martensite( M) ) steel
Density/ (g *cm™) 6.45 8.03
Melting point/°C 1270~ 1350 1371~1398
70~110(A)/
Elastic modulus/GPa 21~ 692 M>) 176 ~196
Recoverable
2(A)/8(M 0.8
deformation/ % (A)/8(M)
Elongatio/ % 1~20(A)/>60(M) 50
Resistivity/ ( € -cm) 82(A)/76(M) 72

2.2 #BuM

Frig Ry, B A LIS S A R A 5 R
BERAS 4 DIRAMAE ) Mo e, BG4kt
AR, MANHHEE, BA S AN RKE TR, N
T FA BER U, B R AR 5 B g R i T AR TR PR g
TJIFEARA AR 200 B Ay G T - A 5 R LR Y
N FI-RARAT AR AL, RBAELYE SRR, WA 1 fr
AR R AR LUK A 4 R AR B R A AR A A T T L
TR VB, D/ IV AR R ZH s R B 2> 2

BRERA A I R -0 AR IR B B 2R R R T G e
AR, W 2 iR B G S AR 0 Ab A TR
FRAORAS, ZEBAE SMIMRE 7 B 60T LAZE R T A Y A2
OA VR H), FFMad AR S A A, M, FI M, M A EIB
BEAERPEREHIMMIEA, B SE C sty
SRR Y INEE] A, LU BRSO S mARE] E
R, BERE ST N AR SRS, IS

I

Stainless Steel

Stress, 0

Tendon

Strain, &
BT OBREKEE . R, B SR GRSy e 2
Fig. 1 ~ Stress versus strain relationship for NiTi alloy, stainless

steel, bone and tendon tissues! "
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Fig. 2 Stress-strain temperature curves of NiTi aﬂoy[m
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