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Table 1  Preparation technology of superficial Pd/Fe films 

on stents 

Samples 

�t(Fe)/ 

min 

�t(Pd)/ 

min 

Number 

of layers 

Theoretical 

Total thick- 

ness/µm 

Actual 

Total thick- 

ness/µm 

L

1 

1 7 5 0.88  1.1 

L

2 

1 7 10 1.76 1.8 

L

3 

1 7 15 2.64 2.3 

L

4 

1 7 20 3.52 2.8 

Note: L denotes stainless steel stent. 1, 2, 3, 4 denote sample code, 

respectively 
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¤ 1   J\QRY XRD¤f 

Fig.1   XRD pattern of superficial magnetic films on stents 
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Fig.2  Surface morphologies of (Fe/Pd)
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¤ 3  (Pd/Fe)n�\Y¥�kl¦§¨o© 

Fig.3  Sectional morphologies (a, c) and elements distribution 

(b, d) of (Fe/Pd)
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¤ 4  QR��ª«kl 

Fig.4  Morphologies of the stent surface: (a) before depositing 

and (b) after depositing 

 

������	
�������

OÝÞ¤µ	á�AB¾Ã�µ�ê6êëRÐ

¯�C 1 Q�Á3 Q�¯ 6 Q���µ	É�¢G 2

M]<T@���r 316L $lmABÝÞ�åá�

µ��RÐµ	£(Fe/Pd)

n

´ n�»«�Råá�c!

»�&»«��w1 0.84Ñ10

-4

 T��cT¹� 5.11

Ñ10

-4

 T<Ò¸*ºw/¤µ�AB� 0.1Ñ10

-4 

TÏ1

��«Ó!bc<ÝÞ nÔ10 �ßàá¹��·q

VSMC�»¼�½¾ EC»¼���µ¶J!(1~20Ñ

10

-4

 T)�9Õ< 

a 

b 

c 

d 

50 µm 

R

a

=0.33 µm 

a 

R

a

=0.36 µm 

b 

15 µm 

10 µm 

a 

c 

10 µm 

0       10      20 

Distance/µm 

Pd 

Fe-Pd diffusion layer 

Ni 

Cr 

60

50

40

30

20

10

0

I
n
t
e
n
s
i
t
y
/
c
p
s
 

b 

Fe 

0       10      20 

Distance/µm 

Pd 

Fe-Pd diffusion layer 

Cr 

Ni 

60

50

40

30

20

10

0

I
n
t
e
n
s
i
t
y
/
c
p
s
 

d 

Fe 



�1440�                                          �<�> ¡¢A£                                           � 38� 

� ���������	
���

Table 2  Magnetical performances of superficial magnetic 

films on stents (�

��

�10

-4

 T) 

Film layers Beginning 1 mon 3 mon 6 mon 

(Fe/Pd)

5 

0.84±0.07 0.81±0.03 0.79±0.04 0.76±0.06 

(Fe/Pd)

10 

2.89±0.14 2.86±0.21 2.85±0.30 2.81±0.11 

(Fe/Pd)

15 

4.51±0.89 4.49±0.66 4.41±0.71 4.36±0.53 

(Fe/Pd)

20 

5.11±0.69 5.07±0.78 4.99±0.36 4.92±0.91 
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Abstract: Near-equiatomic (Fe/Pd)

n

 multilayer films were deposited on the surface of medical 316L stainless steel stents by vacuum arc 

ion plating technology. The crystal structure, morphology and component of (Fe/Pd)

n

 multilayer films were studied by XRD, SEM, and 

electronic energy spectrum and the phase transformation was also analyzed. The magnetic performances of the samples were detected by 

CTCC-1 numeral magnetic flux and magnetic field measurement instrument. The results indicate that the optimum structure of superficial 

magnetic films on medical 316L steel stents is “Pd/Fe/Pd”. After diffusion heat treatment, (Fe/Pd)

n

 films changed from face-center-cubic 

(fcc) structure to face-center-tetragonal (fct) structure. The film is uniform with high density and good bonding strength. At the same time, 

its effective magnetic strength is to up to 5×10

-4

 T for 6 months. 

Key words: 316L stainless steel; magnetic films; arc ion plating; (Fe/Pd)

n 

films 
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