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Surface Modification of Polydimethylsiloxane using Nd:YAG Laser
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Abstract

Nd:YAG(A=266 nm, pulse) laser beam was irradiated on the PDMS surface to improve its chemical
reaction, wettability, adhesive property. The various surface modification methods of PDMS were
already studied using oxygen plasma, ozone and corona discharge. The surface modification using laser

has the advantage of the simple experiment that only directly irradiated laser beam on the PDMS

surface in the air. After the laser treatment, the PDMS surface was investigated using a contact angle

measuring instrument. The contact angle was decreased with a increase of the surface oxygen content.

In conclusion, the wettability of PDMS surface was improved by the laser treatment without changing

of its bulk characteristics.

Key Words :

1. M &

gutgon nEAsE

SEEopt wWoiA

o e nEASEE EW
ook B8k whgA &
Az ek, ol
EEREEEE
A7go] ol Fof

ok
t
M
X
fr &
o
g T M oy °§‘ ?%
ox & L go =
> :
oX 4 2
N

n)
I

o 2 A Y
[+

ooy o b ok

o 32 o o

oz %
it}
o3

N and
jin3
=,

% o =
Iy
o

i

"

i

ot

o

i}

fo

o K
£ 8

3

z:g;_}.
gel7l Asx
i

(SIHA] &7 84T 253)
a. Corresponding Author : shinsury@naver.com
AL 2005, 11. 25
1 AAL 2 2005, 12. 8
AlALREZ 2 2006. 1. 2

181

PDMS, Surface modification, Nd:YAG laser, Contact angle

P A H3,4].

olg ol AAAE, FALA F
PDMS(Polydimethylsil-
43123 (A=266 nm,

pulse)E ol &3le] THAHUE A=stdth 18 1

o] =
A

of

= ¥

S

Aztgel

Mg M e
g #Folok

o o8 2

yal Azl H¥How

9 eHe].
PoagolA
BB

o fir

2] 2=
A2

PDMS 3
PDMSE 266 nmoll A} &

g B4 534
Nde] 7he3
tion)ell 7191ekctn B s o] glui5).
£ A Qo AR tE
ZARE w, oA
A

A,

e
5}
e
&)
ot
i 2

o
i
t
AN

= > to
L
o
=2
>
=}
S
Y

i
o, W
[\]
i)

ambert—-Beer % &
ol A= Zhel
B

=

re
I
L
ox

(o] 2~
Zi'é_ ha

ofN
s
)
i



J. of KIEEME(in Korean), Vol. 19, No. 2, February 2006.

B

K

W

o

D

T T
185 225 265
otE [nm)
a3 1. 185-300 nm ¥$lolA4 PDMS 3= &
#HEa[5].
Fig. 1. Absorbance spectra of the PDMS rang-
ing from 185 nm to 300 nm[5].
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Fig. 2. The relationship between laser fluence

and etch ratel6].
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Fig. 3. The schematic diagram of laser modifi-
cation system. '
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Table 1.

ERNAe A% AY=3.
The experiment conditions for surface
modification.
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Table 2. The experiment condition of threshold
fluence for surface modification.
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Table 3. The contact angle after laser treatment
under the threshold fluence(115 mJ/cnt)
condition.
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ZuMal ® 115-120 °
EUME = 100-102 °

R 2
Hel "EZ F4E B 4 i HEL gay
Ao 2y FW A T} Fuld Aoz A}
EH 73]
a9 4= A3 T 50 W&

#e Wudow 4% ¥Y 9
(@% (b2 wafry ERAy %
oA dolA Wel A

Ae ¥ & 9o

=

p
Ol
ok
=
N,

[

=

o
da 32 b N o

i)

402 A & 4 At

AARAAA 883 =7, A9 A2E, 200613 29

(a)

)

Fig. 4.
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The optical microscope surface images
of 50 magnifications. (a) Untreated image.
(b) The surface treatment image under
threshold fluence(115 mJ/cm®). (c) The
image under the

surface treatment

increasing fluence(128 mJ/cm?).
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Table 4. The contact angle after laser surface
treatment under the increasing fluence
condition (beam size=7.6 mm, F=128

mj/cm®).
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