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Abstract: para-aramid fibers were treated by atmosphere air plasma to improve the interfacial adhesion. The wettability of

plasma-treated aramid fiber was observed by means of dynamic contact angle surface free energy measurement. Surface

roughness were investigated with the help of scanning electron microscopy and atomic force microscopy. The tensile test of
aramid fiber roving was carried out to determine the effect of plasma surface treatments on the mechanical properties of the
fibers. A pull-out force test was carried out to observe the interfacial adhesion effect with matrix material. It was found that
surface modification and a chemical component ratio of the aramid fibers improved wettability and adhesion characterization.
After oxygen plasma, it was indicated that modified the surface roughness of aramid fiber increased mechanical interlocking
between the fiber surface and vinylester resin. Consequently the oxygen plasma treatment is able to improve fiber-matrix

adhesion through excited functional group and etching effect on fiber surface.
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Figure 1. (a) The possible mechanism of induced polar funcrional group(C-OH, -COOH) at the fiber surfaces and

(b) active radicals cross-linking mechanism in the fiber”.
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Figure 2. (a) Actural setting of atmosphere plasma treatment
at DYETEC institute, (b) Parameter of the plasma treatment.
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Figure 3. FE-SEM image of atmosphere air plasma treated aramid fiber surface; (a) Control,

(b) 1 min plasma-treated, (c) 3 min plasma-treated, (d) 5 min plasma-treated.

Textile Coloration and Finishing, Vol. 27, No. 1



22 uryel -

Ik
rok

>
o=
A
rok
oy

x8 - UeHZ - jEN

micro-pit = micro-crater2 Eg= @ Ho] AAH
A& &+ AU

53] Figure 4O)«= 32 ¢t S2h=nt A4 ofzt
= A9 SEM o|n|A] HoFE=t, 42 2 FEE
Aste] EHRE=TF 7P AZA dEbgen, XA
b 5ES A= RRA SR FHEo] dojuba] A A
7 3% Bt ExtdsHA oAF &I yehtbA A E A
7k 370] 7 &4 2HE Hioh

AEH o2 Eehznt A A7te] I71EeE £

o AR7I= S7ketH, oj2et WEke 8 HUS &

gzt SOl ofgt oY mate} ETt=ote] Akehuke

() T i e o 71918 Aoz QYzter). w3 FHAY 71&L 7

A AgHE Hae BAALE 9oslA g
SA%e) AR FAATIEE BHo] gonw,
LA AR BAASHE HaskE @ 4+ Uk 89
w7] g3 Sekznt A Ao ofehu= Hg
A7 WS Figure 5o b gich. M Azt |
o A9 Behzut Aelo] G2 B4 iz o)
ofebn)= A4 EW Fol4 Ho] DEA A&7} 7h
WAG O Z AT} 2646.9MPac|| X 2663.2MPaZ
27k @Afo] ehdth Betxnt Mo AFe of
ev——— ehl=o) QIgAEL 5% gk HAEL 10% Hge

- 2 2quo] Zebxut Aelo] mE BN AL
=7 ehtA gtk

l_

r{m rg ]

(c)

3.2 dRHEH 35z Y H5!

Table 1 ofebu= 44 mwie] sjat x4t 9

2700 " 490
__\_\.‘_\.

_ O//o \
£ ' ~
s ©
£ 2600 180 &5
B =
o 0. 7]
c 3
o] s
2 25002 [ Tensie strength 270 w
2 —u- E-Modulus

500 -

0 T T T T 0

Control 1 3 5

Pl treatment ti i
Figure 4. AFM image of atmosphere air plasma treated sl Ll

aramid fiber surface; (a) Control, (b) 1 min plasma-treated, (c)
3 min plasma-treated, (d) 5 min plasma-treated.

Figure 5. Tensile properties of different plasma-treated aramid

fiber.
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Table 1. XPS surface element analysis of different plasma-treated aramid fiber

Plasma treatment time Cis(%) O1s(%) Nis(%0) 015/Cis(%0) Nis/Cis(%0)
Control 85.1 114 29 134 34
Imin 80.3 16.5 2.2 20.5 2.7
3min 79.4 17 1.7 214 2.1
Smin 78.3 17.5 1.7 223 22

Table 2. Contact angle and surface free energy of different plasma-treated aramid fiber
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Plasma treatment time

Water Diiodomethane 7 total 7d rP
Control 60.9 55.1 51.5 14.9 36.6
Imin 62.2 59.5 254 15.6 36.8
3min 48.8 50.4 62.7 249 37.8
Smin 46.8 51.4 61.9 24.5 37.4
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