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The Effect of Low Temperature Plasma on the Properties of Foam
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Abstract—The effects of low temperature plasma treatment on the properties of three
types of foams, polyurethane(PU), injection phylon(IP), and phylon(PH) that used for footwear
mid-sole were examined. The change of surface properties of foams were characterized by electron
scanning microscope, contact angle measurement, and universal testing machine. Adhesion was
tested by T-peel tests of plasma treated foams/polyurethane adhesive joints. The contact angle of
three types of foams were decreased dramatically with the plasma treatment time, specifically
noticeable in the case of phylon(PH). It has shown the relationship with the contact angle of
phylon(PH) and the distance between electrode and samples. The peel strength of foams were
increased with the increase of plasma treatment time.
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Fig. 2. Effect of treating time on the contact angle of
various foams treated with O2 (a) and Ar (b)
plasma.

()
Fig. 1. Scanning electron micrographs of untreated(a) and PH foams treated with Ar plasma for 4 min (b) and 8 min
(c) (x500).
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Fig. 3. Effect of distance between anode and sample on
the contact angle of various foams treated with O2
(@) and Ar (b) plasma.
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Fig. 4. Effect of treating time on the peel strength of three
different foams treated with O2 (a) and Ar (b)
plasma.

AsHA] e Adold $4 meleAA A
AAE 43t TRoh YA A PU R IP
o) A¢ zteo] Hal YL, PHE| 2
£ o 05Kgem o)} &0z A BaE:
g ok AFele yehids HEA Y 2d
o Atao} olzarla Batzoig Az o
S Ao wEAo) ARo| Srate 2
3¢ el PH HER ) Ao AL &

zutg Aol thet BEA S} 24 294
A gatAloke] Matele of dkgem AEZ A
43 Z7hEglo, P 9 PU BEA S Ae B
shzut Ao we Yatee) F717h mep
% Aoz vehith RUPEZO)AE PHY 7
$7}1P 9 PU B} Eetznh 22 2o} $4
o e Vel ol2e BAke PUS 3
S wEA Azo)H A1EH o FAT} Sehzu}
Az @3 AAEA ghol Fatejo] gre A

340 / mEGEIn TEGRE F174 H655(2005. 12)

o= osuu, P A4S AEYHLR sl
wxAe] Ewo] PH Btk Yurt 31 T4
FECECELEER SRS ELRY
stk Zehzol BAAAL ot2E e ST
A eFigdb)ole PU TEA Y AFHL sra
o A% BT Z7HHE AL T
4.7 E
Y5 H3Y Bekzoh whgs] el A BEA
2, AN, W3 A= Fol WEA
W 240 MAE dYe AW Ay o
ZES YU WEA ) B B
Yste] A Bepznt HeE S
Aol 2 HEA S BRYEZL
P < PUS £ME BE G UEhhe
. Behzuh A A7 02N Eehxu)
WA A2 AT ST A7 ok2T J1A)
£ AW Agurt WEzto] AR Fas
Ack ERREE BEAY AE R PHS0
Ae7t AEst BS PHOO B} He RUYE
28 G Ak A AL Bzt He
£ ol et HEA | 2 SHo| WA A
AE|Qom PHY A9 PU PU A 2ok &
AsA E7hElE e deglch

£ o o
N
o rlo

g o
ot

o
AGEL

]

i

Srlo o ox mo 10 1o
oo
ox M

o
roi

[ =]
k=

1. J. R. Hollahan, A.T. Bell, “Technics and
Application of Plasma Chemistry”. John Wiely
and Sons, New York, 523(1974).

2. I. R. Holl, C. L. Westerdahl, A. T. Devine, and
M. J. Bodnar, Active Gas Plasma Surface
Treatment of Polymers for Adhesive Bonding,
J. Appl. Polym. Sci., 13, 807(1969).

3. M. F. Bottin, J. K. Spicha, H. P. Schreiber, and
M. R. Wertheimer, Modification of Paper
Surface Proeprties by Microwave Plasma, J.
Appl. Polym. Sci., Symposium, 38, 193(1984).

4. H.Yasuda, Effects of Glow Discharges on
Fibers and Fabrics, J. Appl. Polym. Sci,
Applied. Polymer. Symposium, 38, 201(1984).

5. H. Yasuda, H. C. Marsh, E. S. Brandt and c.
N. Reilley, ESCA Study of POlymer Surface



A2Ee=u A7t RA Y B4 n= IF 41

Treated by Plasma, J. Polym. Sci., 15,
991(1977).

. T. Wakida, S. Tokino, S. Niu, and H. Kawa-
mura, Surface characterization of Wool and
Poly(ethylene Terephthalate) Fabrics and Film
Treated with Plasma Under Atmospheric
Pressure, Textile Research J., 63, 433(1979).
. I. Comyn, Surface Treatment and Analysis for
Adhesive Bonding, Int. J. Adhes. Adhes., 10(3),
161(1990).

8. S. L. Kaplan and P. W. Rose, Plasma Surface

Treatment of Plastics to Enhance Adhesion,
Int. J. Adhes. Adhes., 11(2), 109(1991).

9. H. Yasuda, Plasma for Modification of Polymer,\

J. Macromol. Sci.-Chem., 10(3), 383(1976).

10. T. E. Nowlin and D. F. Smith, Surface

Characterization of Plasma-Treated Poly-p-
Xylene Films, J. Polym. Sci., Polym. Phys.,
35, 1651(1980).

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 6(2005. 12) / 341



