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Abstract: An amospheric plasma pre-trestment method was applied to PU foam, Leather (Action), Rubber to im-
prove its adhesion using solvent and water soluble type pressure senstive adhesion in amospheric plate type
reactor. In order to investigate the optimum reaction condition of plasma trestment, type of reaction gas (nitrogen),
rate of gas flow (30~200 mL/min), and reaction time (0~30 s) were examined in a plate plasma reactor. The
result of the surface modification with respect to the trestment procedure was characterized by using SEM. Due
to a de-crease of the contact angle of various meterias, the greatest adhesion strength was achieved at optimum
condition such as flow rate of 100 mL/min, reaction time of 10 second for an atmospheric plasma treatment of
the PU foam, EVA foam, Lesather (Action) and Rubber aso resulted in the improvement of the adhesion.
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Figure 1. Surface modification of PU foam plasma trestment.
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Figure 2. Comparison of contact angle a various treated

time for A-Type PU foam.
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Figure 3. Comparison of contact angle a various treated

time reaction gas flow rate for A-Type PU foam.
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Figure 4. Comparison of contact angle a various treated

time for B-Type PU foam.
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Figure 5. Comparison of contact angle a various treated

time reaction gas flow rate for B-Type PU foam.
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Figure 6. Comparison of contact angle a various treated
time for C-Type PU foam.
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Figure 7. Comparison of contact angle at various treated

time reaction gas flow rate for C-Type PU foam.
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Figure 8. Comparison of ped srength for various materias
with trested plasma and solvent born adhesve a 100
mL/min nitrogen gas flow (B type PU form).
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Figure 9. Comparison of ped srength for various materials
with trested plasma and solvent born adhesve a 100
mL/min nitrogen gas flow (C type PU form).
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Figure 10. Comparison of peel strength for various materi-
as with treated plasma and solvent born adhesive a 100
mL/min nitrogen gas flow (A type PU form).
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Figure 11. Comparison of ped strength for various materi-
as with treated plasma and water soluble adhesive a 100
mL/min nitrogen gas flow (b type PU form).
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Figure 12. Comparison of ped strength for various materi-
as with treated plasma and water soluble adhesve a 100
mL/min nitrogen gas flow (C type PU form).
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Figure 13. Comparison of peel strength for various materi-

as with trested plasma and water soluble adhesive a 100

mL/min nitrogen gas flow (A type PU form).
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Figure 14. SEM micrographs of (a) untreated of EVAX50
(b) treated of EVAX50.
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Figure 15. SEM micrographs of (a) untrested of Rubberx
50 (b) treated of Rubberx50.
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Figure 16. FT-ATR spectra of PU a 100 mL/min N gas
flow rate.

3k Bk3A1ZE Wistel] wE ATR B4 432 230X
HE upol o] Fg #57]Q 2850 cm'e -CH3,
2,960 cm™] -CH2, 2,350 cm®* N=C=0, 1,0309] -CN<]
T8 do|Agke] AEA|ztel] metA F7HE AT

4.4 B

Xy gor HFow AW AY FAHY =
zrp W12 WherlAle) SRE AAR shal 45
3H30~100 mL/min), ¥H&-AIZH1~10 9ol we} M=o}
£ 9xE /I e F A9 ' &A1Q1 EVA
foam, Leather (Action), Rubbere] 284 7}, #2dle
7= 9 xdwsts 343 dye oad 2o

1) &4 Hr7ke 0339 HEE JHA= A type
027°] UEE 7A= B type, 0229 C typed] Z¥
SHe Z XA A ALVF StolA Ze=v A

AAl A, B type> HE7He] & Wbt glley o

Journal of Adhesion and Interface Vol.10, No.3 2009

< C typed] B¢ AL 7|FstllA f59 Wsto] &
#EHAl HEZo] F43] Atk

2) A% HHAAE AHERS weo] HARuEAE
Z7) e Z A|A3} Action LeatherA]H o] H$ 2
W 3lo] tisle] PU/PUSL PU/Leather (Action) 73-%-
B 2E 4 e 2% 80 kg/25 cm o]/de] FHzpul
FEE eI S Rubber 2 EVA foam A] ¥ 9
T A5 2 A AEE YR AT

3) T84 HAAE A S W HAuE A s
PU/PUS] 7% HlF©] 0332 %7} 57 kg/25 cmz
78 =kal 02791 - 37 kgl25 cmz 7HE B
5 213l, Rubber @ EVA forme] A% AA3 oS &
o Al e E Jehygoen, AHoz 843
HEA ol Hlste] 2ol vA =

o M oox M1 orr

#Ae 2

Tl A s

1. D. H. Smad S D. Seul, Polymer(Korea), 33, 1 (2009).
. J. 1. Amalvy, J. Appl. Polym. ., Technol., 16, 599

(2002).

3. N. Inagaki, “Plasma Surface Modification and Plasma
Polymerization”, Technomic, Lancaster (1996).

4. M. A. Libermann and A. J. Lichtenberg, “Principles
of Plasma Discharge and Materials Processing”, John
Wilev, New York (1994).

5. D. H. Smand S. D. Seul, and S. T. Oh, J, Ad-
hesion and Interface, 8, 1 (2007).

6. D. H. Sm and S. D. Seul, J, Adhesion and Inter-
face, 8, 23 (2007).

7. A. Kinloch, “Adhesion and Adhesives’, Science and
Technology (1986).

8. P. Tordjeman and E. Papon, J. Appl. Polym. i,
38, 1201 (2000).

9. Istvan Benedek, Pressure-Sendtive Adhesives and App-
lications, 2nd Edition, Marcel Dekker, New York,
2004.

10. K. Y. Bing and Y. |. Pak, Polymer Science and Te-
chnology. 6, 585 (1995).

N



