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Investigation of friction effects between needles pattemed using laser and elastomer
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Abstract

The friction force of patterned needle in elastomer have been investigated to verify the application for
bio and plastic industry. The micro pattern on the needle surface were prepared by 266 nm, 20 ns laser
and 800 nm, 220 fs laser, which were able to generate the different surface roughness. The friction force
was measured by the load cell of 10 N capacity. As the results, the friction force of no patterned needle
is almost constant during the needle penetrates the silicone rubber sample. However, the needle having
asperities shows the variation of the friction force. The higher the surface roughness is, the smaller the
friction force is until the surface roughness is very high. In our experiment conditions, the reduction of
the friction force by 20 % compared to no pattern needle was achieved with straight and 50 pum discrete

line generated by 266 nm, 20 ns laser.

Keywords: Needle patterning(Hl= 3] €]Y), Elastomer(8H4d%3A]), Laser surface texturing(d|o]#] EH
Bl A% 9]), Laser proceessing(UV || # 7}"), Friction force(u}zHe)

1A 2 s wRel wWd W whzel Yol Upeniw, ofo]
o =A% 97 9H) Wase o2 X

dlofA o] vl sE g vARE ZIskekE FAd aslstojol sttt o] @ vl T @Ab| olat
of oJs Ardel ofy Fofoll AREEIL Qlrt. o 27 PEAI} vlso] AEHA e upEk

S 59, S A ek R v HEE a0 oje) A4y olE Has B4 7o
olerd el ofs %%“’% TR =AY ege HA B 4 9w =Heks 2o Fold
np vpee] ofs] etE wiAl HEEE AT T oo mo st
o o mE o #‘%‘% Qg A o 2L B AF AL vy mHo| Fo|AS ARl
oA A= wEU SF S5A S oy mjEe Rojstm ulso] aEo] AFYE ol
A= At HokE S7MIA wAE ® oMol xem m Ui opalele] ante Agzom
9 9 feradel S8t St B4 storh AA AAlelAe] 288
B2l - A Ulel A= ofE Fou geai npate g3 BAA] AAARE AL}
BARAZ ol W= dol 28 He FESR oo slut 2 AR AL AlgE mie oA
7heRt 7 ek JA o] Ags] =dgshiAl Hasle] IS AWRoh & ;weo| A3
At 8 A=msl= Zo] T3t shARE vzl 719} Ag]® wIel ke ey Esiye] =3 uf
AA2Z W2 YA TS gl o gy nye nmag golo], nRms Y =
o= & Hoprt gemz fojyel gkt

T : 2012 79 099 AARERY - 20129 9¢ 19¢
AAS1d ;20126 9¥ 21
WAIARL - AT K gugu99@kimm.re.kr

Sh=el0| M7 tS &5 X| MI1563 HI3ZE, 20124 9



2 AT - =T -

2. A% X A P
2.1 JEd A3

2 Ago] ALeE Ul 2ot AE ulEo
A7]+= 18 Gauge(Outer diameter 1.27 mm)©|H
aAl= STS 3040tk o] & s¥o] UV 266 nm,
20 ns9] Flo|#<L} IR 800 nm, 220 fs Y o|AHE
AFg3kol 20 pm e MmO Ty|Fold T
HYS dskainh. siEd ® A2 Fig 13

ol Y%= 16 SESI vis ZoA 10 mm
= "Holxl oA AJAste] Zo] 10 mmE 3

A glo] i 28)dste] A Fel 2 AA e
2 7hEat gl

16 ea. (Lines)

0
0 turn i
2 turn

Fig. 1 Pattern geometry of schematic illustration
patterned needle.

ojunE Eﬂ°l7\1 ZWH Aot e fHE &
& dAsHA fAsk= Aol FastH, olg 3|
Fig. 29} #o] 3 o nAH= H}%&%

Hlojgol ofsf TR FEHA ¢

Ho| OF FHO| XY £02 )4 23T 5
L 2EolXE Bristel 29X oS HAad
skt

AREE FlojA o] mHAORE 266 nme] A9
30,000 Hz, 20 ns, 64 pl/pulse, 0.5 mm/s®] A<
£2 HsE B4a ol$e BA TEse] 7t
5oL, 800 nme| HEZ FojA == 220 fs,
100 kHz, 5 pl/pulse, 0.5 mm/sE Z-8&35}4 )

Z Stage

| 266 nm, 20 ns laser

CcCcDh 800 nm, 220 fs laser

TIlluminator
Needle

e

Micro Knob

Rotation Motor

Fig. 2 Schematic of the patterning setup.

Journal of KSLP, Vol. 15, No. 3, September 2012

r-LI

N

%
it
o
o
ok

h Foli bR F9le] ulatEE w2
fol7] S18) 1 pm chololRE AZmA g
olg3te] 300 pm, SEA YEE E 10092
stk

g Hol
ASEM)E Salo] Bue

4> do rUIo

AR AR ]

22 vhg9| npEY A4y

® o %;? r
o
Ak
LT g
rﬁ Y
r Ay
jns}
= N
—ﬁ‘ FJ oL
o, )
[= >
o
==
S Hl
1% hu
=2, o
ol
i
oo
rg
X
(o]
>

cll 1S4 WAE HolE
o ® 24 AAE Y 10 NG 24 5 s
ZeAdo] Rzlx AoZ 500 mm/ming] £EE
35 mmE $RAO R S175H A Qe BB

7HA s #Ed & 1 29 FA AREE 7HA
F oAl A% sHe BAe Hstac

HESl 2HE FA 5 el 58 47 3
mm, X 5 mm FHO7E 3 x 37 3+ Y 3
S st Aol sk, AlstE Aols] 7
= 5 mm FARC 2 oM, Mo I
e sletes it

24 @ el £ ¥ ZAsigon, olF
79 SIS vHbEA oS 33 A4 Suwetd
oh mebA F Pgel FowaA 2ge R Aol
o) BEH AZe] NS A B W BESIE
Aotk A 3loA 9] AHE vl &l A
sh= oA S AA7E v E58A SF
AT7E o] 4%t FHl= &2 Helew, o|% 23]
2 33]9) A2 Ad ghol mARE Zpel7t Sle
U A dARE Hlok

No.1 No.2 No.3

Patterned Needle st I

I
Penetration \L_I ’ ’

2nd
Penetration ’
->

1 sec. Delay

() (®)

Silicone Rubber

Fig. 3 Actual friction testing setup (a) and schematic
of the experimental method (b).



efolxoll ofsf mield & sHhs1t

3. Ay A% 4 1%
3.1 UV HojA e <t dfEld

Fig. 4= 266 nmo| #ojA= sfed ¥ H=
FHO g ApKog AdEZ2 ¢F 20 umo|th.
Fig. 4 ()&= v=< 4% A4 &5 sHHA
23k 9Elo] SEM Apdlo s Zaja] Ao ww
gjo]al, Fig. 4 (b)= Fig. 4 (a)oll Hisi ==

9] Aeeltt. £ 3 & FH REEE
R glofRA, 7k Foll vEhd vk
ot &5&9 l}%l} ol Agizw FHH

& 3

N
o~

roh o>“

-

Rl E do 2 rlo

i)
o3
agQ
N
&
il
= 2
aa
N
—
9:
o
o
>~
>
o
(%]
ha
o
tlo
N
N

(b)

(d)
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