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Effect of laser parameters on slit morphology and roughness of vascular stents

ZHAO Shiwei, ZHANG Haiyun, LI Zhiyong, ZHAO Yugang, ZHANG Jinye
(School of Mechanical Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: In order to study the effect of laser processing parameters on the slit morphology and surface roughness of
vascular stent, the experiment of optical fiber laser cutting of cardiovascular stent 316L was carried out by means of comparative
analysis of different parameters. The effects of different process parameters such as laser pulse width, laser power, and cutting
speed on the slit morphology and roughness of the material were analyzed, and the optimum combination of process parameters for
laser cutting support was obtained. The results show that there are differences in slit morphology and surface roughness in
different regions, in which the thickness of the vaporization zone is mainly affected by the pulse width and laser power. When the
pulse width is 35us, the maximum thickness of the slit vaporization zone can reach 120pm. In addition, the roughness of the slit
vaporization zone of the support decreases at first and then increases with the increase of the cutting speed. When the cutting

speed is 6mm/s, the lowest value of slit surface roughness is 650nm. The results lay a theoretical foundation for the research and

subsequent finishing of cardiovascular stent optical fiber.
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Table 1  The range of laser process parameters

process laser pulse pulse cutting speed/

parameters  power/W  width/ps frequency/Hz (mm-s")

adjustable

0 ~200 1 ~100 1 ~ 10000 0~10

range

actual range 100 ~150 10 ~35 7000 ~ 10000 3~8
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Fig. 1  Slit morphology distribution map

2.2 RikivhEE X VDS S 55 R AEAE FE R S M

Sy T WRFE I T B X VDS I A SRR JE ) 5
FRAk A WE L0 , 26 % 72 K vfisi 3 7000Hz | 1) F1 4
FRy Tmm/s (55 T HATUIRI L5 . ARk b 58 B
T SR EE 5 DR BE A A S A AR TN 2a FT R
SCHRRA DX R A DX 1 T2 B 5 Ik v B 8 114 1 DR T 4
R, i DX IREAE JOK e 5 8 398 ORI/ o M SCER D) 489K,
X AR bl VA DX R ik o 5 B2 5 06
75 FU I K, JCTEA% 28 1) B o il 2 32 3 22 | R ) A%
R BTRAC YIRS 207 K, 1A DX 0 S JRE A8 A
R s 3 —J7 1T, 24k v S B2 15 ORI, S0 e U {1 ) 23 %
JE 2 BEZ W )N  SCBETE BB 1 32 BE i A R R AR RS
1, Bt V) A 14 TR T T FS0 ) RE S 40 2k 23 B i hn , DALk
SCRIARIX AT 22 0 Sk h S8 BEETE 15 s ~35ps Z
] A2 A I, SR AR XY JR B A8 AR Y [ Oy 60 pum ~
120 pum , SCZE A XY JE 22 AR L Dy 80pum ~ 90 wm
E 2b Ak b T8 B 15ws B 48 L - S5 8% ( scanning
electron microscope , SEM) 45 i) 48 R 50 43 A 15
Il

ANTR] ik G S 2R D) A DX 3R T RELRE S R, (ELIY)
AACANIE 3 Ji7n o Bl I b S B AN BTG T, 248 1)
BERIRAL IX R T MBS BE R, (B R 2R T U148 15 L IX



Fa4E H3H

BSOS Rt L S SR YA T 5 R 3 1 5 1 301

1204 @ —=— Vaporization zone

g —e— melting zone
= 100 —a— slag zon
5] e
2 804 :/:7 T
2
= ]
= 010t cuf
% 201 \\\
<

0

10 15 20 25 30 35
pulse width/um

Fig.2 Slit thickness distribution and 15us surface topography in different
regions with different pulse width
a—thickness distribution map b—15ps slit surface morphology
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Fig. 3 Variation diagram of R, value in slotted regions with different pulse

width
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Fig.4 Surface topography of slit with different laser power
a—P =100W b—P=110W c¢—P=130W d—P =150W
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Fig.5 Thickness distribution and roughness variation of slit regions with
different laser power

a—thickness distribution map b—variation diagram of R, value
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Fig. 6  Surface topography of support slit under different cutting speed
a—v=3mm/s b—v=Tmm/s
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Fig.7 Thickness distribution map and roughness variation diagram of slit
area with different cutting speed

a—thickness distribution map b—variation graph of R, value
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