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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 weated with O2 (2) and Ar (b)

plasma.
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Fig. 1. Scanning electron micrographs of untreated(a) and PH foams treated with Ar plasma for 4 min (b) and 8 min

(0 (>500).

338 / mEIREin TEESE £ 174 F657(2005. 12)




Aegetzet Aozl wzAe] Sgol vAE 9% »

EVAZA A& Al&3sto] AlZ¥ PHOIP &
ZA oA PH B}l IP HEZA} & HE=274S

vebfich P 2 7FPH Bob e gk o
s AL, P LEA = AlEo] 9]8fe] A
& Axd) el AR e el old

WAl o] EYHoR UETF FS FE
= FAgEelqlo] Sekzrt Ay adrt 9HA U
Bl o= o]af|dt 4= St Fig2)ol Yrehd
o= 7|A1E ARERE A2 Zekz=rt A AIRE
A 9] %3;:7%1 PR GEelM= PH
o] Ao Ak Zglzule] A9} §-A}3E
Ueppsich e PUQ]r P A <)
7] Ze}=u} X7 30z 4] wEA ] A
7} AbaE ARREE g Boke kst
e Aaks JEriSie PuLt IP X
A €] AME of=2 7|AE AHEE Eok=
vk A7t b 71AE AR g Bk i e
Al W JhEel By gahAl AL & 5 3l
ol oleig A of2 3 VAlE A}% =t
zuh Al A9 HEA| 9 318H4 s R
Zehznt o Jastel ok xHfE FR Aol
urxw AR7VAE A EeEbznk Ao A
T Eoh=nt o3t §} H4 A= EAll
FHE7] wiitel] o] JE5Z Wyt oS A
A Yeles Ao olsd 5= 9
Zapzul Xe)E R oA o] Fo]
7] Wl Al Alse] W 5Ao] Feh=nt
Aol gk v A ). Figdell Z2t=v} A
?4 Al Alg2 53] ARt A= 50 360
H dxAe] B8 HE57) wA= &S et
141913}. Azt =571 7127} 6mm ol 4 36mm
2 dojgo] upe} WHEA Q] FHHEFZ o] g
= ke urﬁmw S} 36mm o]l A= A
F7zto] 7] AT s vEhiinh olefd &
e A Ee} ﬂ%l Ui 7k Ae-nu 4A
g ARE AR Aol vl Hdd =2
zupyt YAP o= Qe TuA At $-5
A= A 7IQlsh= Ao R olaed 4= girk 1
3 A Y] A% vhe PH50°] PHOO 9 7
710

o f
E

tlo é

ph)
1~>

U'r‘
oﬁ o8
Olr

—10

é A ox oxl pE O
N o oft
PN

8 el
o PH MEAZ A2} 9]
1

Ag
sl
eistol A ol &) u

=1
2 Fol FHa x2o] Ads}

30
70 —@- PH50
- -O- PHe0
T 60
=4
8
¢ 50
g
8 40
30
20 :
0 10 20 30 40 50 60
Distance(mm)
(a)
80
0} —@- PHS50
e (O~ PH6O
g 60
=
5]
L %w
£
8 40
30}
20

Distance(mm)
(b
Fig. 3. Effect of distance between anode and sample on
the contact angle of various foams wreated with O2
(a) and Ar (b) plasma.

o, b DEA ] HxErF e PHSO 497t
A&7F =2 PHO0O| 7 9-Hr} ZEFEupA o)

o5 B ALEIN} Sl EREE ol
Sl e Zo® olsle 4 slth

w
w
i)
By
)

WEAE QS A 1 A 5ol
sb] wiel the W A|ske] AE-L S5kl
= wEAe] Fre] ZejolrE WA AT F
BHE She glo] YubAelrt, Teh} o5 =
golrli= gl il B9 ARl Fald §71%
AL FHFL QoiA] Fepznl Aol ol w
A EWe) AHY F7he f8F 0w Sl
A gie. Eebz=ok 227k PH, PU 2L IP 5 A

A AHES A JGS

vA g HEAE Zkolr

P it

Fig.4ol YeRy Atk

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 6(2005. 12) / 339



40 A -

Iy

[*}

N

Peel Strength(Kg¢/2.54cm)

O
0 I ru
AN
0 1 2 3 4 5 6 7
Time{sec)
(a)
5
W O™
e L 8
J A o

Peel strength(Kg¢/2.54cm)

Time(sec)
(b)
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