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% AN H1E Yo AxA o= EVA foamEHe EF A Wiyl H2He) /Mg 2 o
&S vAE FHoZ YERth

Fm 10 rob ol 3@

Abstract: EVA foam was treated by oxygen plasma under a various treatment time for surface modification.
The effect of plasma treatment on surface properties of EVA foam was investigated in terms of FT-IR ATR,
XPS, contact angle, and SEM analysis and the adhesion characteristic of the EVA foam was studied in peel
strength. As a results, EVA foam treated by plasma led to an elimination of organic compound, an increase
of oxygen content, and an increase of surface roughness, resulting in improving the adhesion properties of the
EVA foam. As the plasma treatment time increased, the hydrophilicity and physical change of surface of the
EVA foam were increased and showed maximum value at 180 s and 420 s, respectively. The maximum adhe-
sion strength appeared at plasma treatment time of 420 s and therefore, in this study the physical change was
thought to be a major factor for improving the adhesion of the EVA foam.
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Table 1. Typical experimental conditions of the plasma

treatment
MW-power 2 KW
Plasma gas 0}
Gas flow rate 70 SCCM
Temperature 28~30°C
Treatment time 0~540 s

#et H2A AQUACE W01 A8-319th EVA Foam
% A3 APAZE AnnrE ALsser] 39
35, SBR, BR, 7}4E31A, & 58 gt & 155°C
oA 2% 3027+ AR AL ST LTE
Zgto|HZ = trichloro-isocyanuric acid (TCA)E acetone
of 2%= &3t AHEsTh

2.2. AEUH
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(FT-IR ATR, JASCO JASCO430)Z o]&3}¥th w3l
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spectroscopy (XPS, VG Scientific ESCALAB 250)E ©]
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3.1.1. FT-IR ATR 4
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Figure 1. FT-IR ATR spectra of EVA foam treated with
washing and plasma.

Table 2. Chemical composition of plasma-treated EVA
foam with various treatment time

Composition Carbon  Oxygen Nitrogen

Treatment time (%) (%) (%) O/C ratio
Untreated 89.1 6.9 4.0 0.08
180 s 82.2 13.6 42 0.17
300 s 81.9 14.7 33 0.18
420 s 71.5 18.5 3.9 0.24
540 s 75.1 22.0 33 0.29

3.1.2. XPS ¥4
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o] 7adte ACo® BHuEI 9JrH19,23-25]. £ 4
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FHAA ] 2k FHHL 6.9%°]3 O/C ratio= 0.08
of E#gt Aow ZAFEHIUSH ol 3250 B
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gtzul A A Ak gheFo] Frletal ©A9
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Figure 2. SEM photographs of plasma-treated EVA foam surface with various treatment time (x1,000).
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Figure 3. Hardness and tensile strength of plasma-treated
EVA foam with various treatment time.
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Figure 4. Contact angle of plasma-treated EVA foam with

various treatment time.
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Table 3. Peel strength of plasma-treated EVA foam with
various treatment time

Peel strength

Treatment time Phenomenon

(kPa)
Untreated 29 EVA interface delamination
60 s 172 EVA surface failure
180 s 280 EVA partially failure
300 s 363 EVA partially failure
420 s 471 EVA failure (break)
540 s 432 EVA failure

- carbonyl peak (C = 0)2] AAo] ¢A3A|, =&}
znp 9ol Friste] A ol9 FE7F S
HH AUFHOZE C-O peak®} C = C peake] AA0]
AT Basith & AFeME Hek=eh A
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