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Structure Design and Property Test for 3D Printed Metal Vascular Stent

Miao Jingtao, Li Hezong, Huang Suxia
(School of Mechanical and Equipment Engineering, Hebei University of Engineering)
Abstract: Through the previous research on stent structure, a novel type of structural stent was designed and
manufactured based on medical 3161 stainless steel and 3D printing technology. Electrolytic polishing technology
was adopted for surface treatment to improve the surface roughness. The stent was dilated by balloon dilating
catheter, which can be expanded from an outer diameter of 2.4 mm to 5 mm without being damaged. The results
indicate that a well structural design can guarantee that the stent can be produced by 3D printing technology with-
out adding external supports, ensuring product accuracy. The 316L stainless steel metal stent can effectively im-
prove the surface roughness of the stent through electrolytic polishing, which possesses desirable expansion per-
formance.
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Fig.1 Structure and unit size of support

ring of vascular stent
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Fig.2 Schematic diagram of support unit and force analysis
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Fig.3 Overall structure of stent
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Tab.1 Chemical compositions of 316L stainless steel powders %
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Fig.4 SEM image of 3161 stainless steel powders
2.2 ZZEBM3IDITED
K ) 88 49 4 5 =20 LR OB A DL 2202 3l 1) J7 28
ORI S 0 Uk A B, AN B AN A g
JBE . FTENOERS TN 140 W ST EIEE £ 4 900 mm/s.

AR BE A 20 pm, 2 T8 SR FHAUSAE N IR AP SR DATH
b AL A7 AE
2.3 HfEMNX

R B R S R T BT AE 3D AT B S X S SR SR
AT RO . AR ORI S N & OB . ot
B PR R A T AR O 2 S MR A A . R B AR R AE
40 C RN 7 VoH A 2 A ST RET R 90 s,
24 ¥ikiXE

I S AR R Bk B 5k A R ) S AT R L OF
{1 SP-4KCH-IV 8 5 3 37 i 2 3B ic o SO 7k
ALK S iR B R B . A RIE SR kA
HOR 2 AR A5 A5 e O HL S48 N 3R T RE 32 B 3 AT Y
TR BHIY KT G . SCHRN R Z B PR E )
M0 5] 0.8 MPa, AU A 0.1 MPa. 5 B 7 22 1 35 A1
] 3 Ab AN [F] 407 3 2ok o S I i SR AR . R
[ R A = 1 A

r.=d(p)/d, (3)

K d(p) WL EET] p TSNS do LB
M) b M Z

() Tmm

() KRB R ETEH (b) a#FKFS
BS5 XRTVKABEEE
Fig.5 Expansion experiment apparatus of stent
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Fig.6 Vascular stent on printed substrate
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Fig.7 Morphologies of stent before and after electropolishing
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Fig.8 Status of stent expanded from 0 to 0.8 MPa
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Fig.9 Relationship curves between the outer diameter

of stent and pressure
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Fig.10 Expansion rate of stent outer diameter
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