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Abstract The physicochemical properties of stainless steel fibers which were modified
by oxygen plasma treatment were analyzed through microscopy and XPS analysis. The
wettability of the surface of the stainless steel fiber was observed by measuring water
contact angle to find out the effect of the plasma treatment time on the surface char-
acteristics of the stainless steel fiber. In addition, in order to understand the effect of
oxygen plasma treatment on the deterioration of the stainless steel fiber properties, the
physical properties due to plasma treatment was investigated by measuring the weight
reduction, tensile strength, elongation, tensile modulus of the stainless steel fibers ac-
cording to the treatment time. As a result, the stainless steel fiber surface was etched
by the oxygen plasma and the surface became more wettable by the introduction of
hydrophilic functional groups. However the physical properties of the stainless steel fi-
ber were not significantly deteriorated even if the surface of the stainless steel fiber

made hydrophilic.

Keywords plasma treatment, stainless steel fiber, surface treatment, contact angle,

tensile property
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Table 1. Chemical composition of stainless steel fiber
Chemical composition (%)
Type
C Si Mn P S Ni Cr
SUS304 008 = 1.00 = 200 = 004 = 003 = 8-10 18-20
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Figure 1. Schematic diagram of radio frequency plasma system.
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Figure 2. Surface morphology of (a) untreated stainless steel fiber and (b) plasma treated stainless steel fiber (10 min).
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Figure 3. XPS spectra on stainless steel fiber of high resolution peak of (a) O1s and (b) C1s spectra.
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Figure 4. Effect of the plasma treatment time on the water
contact angle of stainless steel fiber.
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Figure 5. Effect of the plasma treatment time on the rate of
weight loss of stainless steel fiber.

tdixlez Zof tigh Ag/dol ey HIsHIT. At
Aoz 4t Zef=ob A2]of ofgt AHQIA A HR0) &
U2 Aoz o o] mWAlo]l FUEL sfetdoR 4ba
ge7150] =Yl AHIIEA AL 48o] A4sl} Al

of H&Zjo] Wolxl: Zakg welrkn wisigirt
32 Ect=0F M2|7F AL A8 HRe| AFYE

‘o OXl= S
Atz Zelmo Kol me AEQl)a A" Adeo] e,
sfetd mHdet AR A A” HRo] YA E/dol o]
Ale 92 Lot sl S2f=ot XAt ThE 29I
I I I ] Tenslile modulus I o
O Tensile modulus reduction a\
= 200 <
& 00 £100 £
U - T O -
~— ) (¢] *a
% 1954 - 2
= ° =]
()
2 ? F90 =
g 1901 | S E
2 2
- c
E 185 1 i L 80 E
= 2
180 - £
)
70
0 5 10 15 20

Treatment time (min)
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Figure 6. Effect of the plasma treatment time on the tensile
strength of stainless steel fiber.
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