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Abstract: Porous NiTi alloys prepared by combustion synthesis were modified using direct current-pulse an-
odic oxidation technology in low temperature and deposited with HA in simulated body fluid after anodic
oxidation. The effect of pulse current on the process of anodic oxidation was analyzed. The morphology,
phase composition, anti-corrosion behavior and Ni release of surface film of porous NiTi alloy after anodic
oxidation and HA deposition were studied The results show uniform and porous oxidation film on the surface
of porous NiTi alloy is obtained after anodic oxidation. After immersing in simulated body fluid for 15 days,
the surface of the NiTi alloys with anodic oxidation is covered with a continuous HA layer about 480nm thick.
The 1., density of porous NiTi alloy after surface modification decreases from 12.8 1 Alem?t0 0.12 1 A/cm’z,
indicating their improved corrosion resistance after the chemical treatments. Due to the HA layer, Ni release
can be significantly reduced, and biocompatibility of the porous NiTi alloys is improved.
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Figure 1. BSE images of porous NiTi alloy
prepared by combustion synthesis
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Figure 2. Voltage vs time of anodic oxidation at
different electrolyte current

] 2 7[5 el fof L T PRI AR S 4y e - e 1) b 2

HIB 2 A%, P4 HRER#RLE g 1 N A 3] Hi s T
HETF, ZJEENEm, BJRRFFRENER. L2
FEEL 6A I, BHARAAATE A 2R RE H R R I TR A
Feow AR T HI 3A. Bkih 6A. X &R fEHF
S AR R, BRSSO NRETBOR R B,
FER R AR I AR, SR BB, R H . o
Ff e T g AR AR, R ke LS,
7 ARV P B R 23 A N et X AR LI A A A
JZo [ AR N, SR T R, AR R
XHBEZ IR, R AE LR A AF AL, A



The 7th National Conference on Functional Materials and Applications

%, WERWERINAE. 2, ke BIRsI NG,
AR J2 A i J5 P PR P38 DX T i vl A RS o RN SAL
I, R R A A R I ) e, AR BEAR
JEL KT IN TR] AR R 1t T AR P B . FEBR
REARET, BRSO LRI A R A
AR Bk, BRI id 17 R —fE
W7 WS, AR S T R BB,
AR AR T (K A AR, S L B AR A o

32 ZFLNITIi f&RENEREEBRBA S

Bl 3 SR BE & il 45 1 22 £ NITi & S AEAN R
fiet FBUE I BAAR AR Ja T2 ) B B A

P o
A &
@ 5
F' #

(a)

r -

Figure 3. SEM images of porous NiTi alloys after anodic
oxidation at different electrolyte current
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Figure 4. SEM photos of as-anodized porous NiTi alloys
immersed in simulated body fluids for different days
(a) seven days; (b) fifteen days
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Figure 5. XPS surface survey scan of anodic oxide
film of porous NiTi alloy
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Tablel. Amount of Ti ions of sample after anodic oxidation at dif-
ferent sputtering time

# 1 FEREAERST T BT ARBRSNANE ) &8

TRATI T PRI S (at%)
(s) (nm) Ti*" Ti* Ti?* Ti’
0 0 100 0 0 0
120 24 49.7 325 13.4 4.4
300 60 45.6 28.9 16.1 9.4
600 120 37.5 30.8 17.9 13.8
900 180 35.9 27.8 20.7 15.6
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Figure 6. XPS surface survey scan of sample after HA deposition
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Figure 7. XPS composition depth profiles of sample deposition
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Figure 8. Polari before or after surface modification zation
curves of porous NiTi alloys after HA
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