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Abstract : It has been reported that the surface properties of the plasma treated material were changed
while maintaining its bulk properties. In this study, surface modification of nylon fiber by plasma treatment
was tried to attain high water—repellency. Nylon fiber was treated with RF plasma under a vacuum system
using various parameters such as gas specious, processing time and processing power. Morphological
changes by low pressure plasma treatment were observed using scanning electron microscopy (SEM)
and atomic force microscopy (AFM). Moreover, the mechanical and inherent properties were analyzed by
tensile strength, differential scanning calorimetry (DSC) and thermogravimetric analysis (TGA). The high
water—repellency property of nylon fiber was evaluated by a water—drop standard test under various
conditions in terms of aging effect. The results showed that the water—repellency of plasma—surface—
treated nylon fiber was greatly improved compared to untreated nylon fiber.
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Figure 1. Wet treatment process of water—repellency fiber.
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Figure 2. Schematic illustration of RF plasma system.
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Table 1. Plasma Process Conditions on Various Parameter
Process parameter Treatment time Gas volume
(min) (Ar : Ny (scem))
25 3 100 : 100
50 3 100 : 100
Power 75 3 100 : 100
(W) ' 100 3 100 : 100
200 3 100 : 100
300 3 100 : 100
Power Gas volume
(watt) (Ar : No (sccm))
1 75 100 : 100
2 75 100 : 100
3 75 100 : 100
Treatment time 4 75 100 : 100
(min) 5 75 100 : 100
10 75 100 : 100
20 75 100 : 100
30 75 100 : 100
Power(watt) Gas volume (sccm)
Ar 75 100
Oy 75 100
Nz 75 100
Gas He 75 100
He/N» 75 100 : 100
Ar/Nz 75 100 : 100
=]
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Figure 3. Test apparatus of absorption time.
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Figure 4. Change of absorption time on plasma gas specious.

Table 2. Change of Absorption Time on Plasma Gas Specious

Power Time Gas volume Absorption time

Code W) (min)  (SCCM) (min)
Raw material 0.016
Wet treatment 2
Qg plasma 75 3 100 0.016
Ar plasma 75 3 100 24
N3 plasma 75 3 100 38
He plasma 75 3 100 385
Ar/N, plasma 75 3 100 : 100 43
He/N; plasma 75 3 100 : 100 36
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Figure 5. Surface morphology on plasma gas species.
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Figure 6. Change of absorption time on RF plasma power.
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Table 3. Change of Absorption Time on RF Plasma Power

Power Time Gas volume Absorption time

Code (Watt) (min)  (sccm) (min)

Raw material 0.016
Wet treatment 2

Ar/N; plasma 25 3 100 : 100 22
Ar/N» plasma 50 3 100 : 100 34
Ar/N, plasma 75 3 100 : 100 43
Ar/N, plasma 100 3 100 : 100 41
Ar/N; plasma 200 3 100 : 100 29
Ar/N; plasma 300 3 100 : 100 15
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Figure 7. Surface morphology of nylon 6 on RF plasma power.
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Figure 8. Change of absorption time on treatment times.

Table 4. Change of Absorption Time on Treatment Times

Power Time Gas volume Absorption time
Code

(Watt) {(min)  (sccm) (min)
Raw material 0.016
Wet treatment 2
Ar/N; plasma 75 1 100 : 100 1.5
Ar/Nz plasma 75 2 100 : 100 38
Ar/N; plasma 75 3 100 : 100 37
Ar/N; plasma 75 10 100 : 100 36
Ar/Ny plasma 75 20 100 : 100 37
Ar/Ny plasma 75 30 100:100 17

Raw material Wet treatment

AeGV Spot M

10,0 K501 7hox.

Raw material Wet treatment

Figure 9. SEM images of nylon 6 fiber on treatment times.
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min under nitrogen condition : (a) Raw nylon 6, (b) wet treat—
ment, and (c) Ar/N; plasma treatment.

Table 5. Tensile Strength of Plasma Treated Nylon 6

Width Thickness Peakload Peak stress

Specimen # (mm) (mm) (N) (MPa)
Raw nylon 20.0 1.00 229.8 115
Wet treatment 20.0 1.00 115.8 5.8
Ar/N; plasma

3 min, 75 W 20.0 1.00 193.0 9.7
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