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Surface Modification Effect and Mechanical Property of para-Aramid Fiber by
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Abstract: para-Aramid fibers were treated by low-temperature plasma to improve the adhesion. The surface of para-aramid

fibers were treated with gaseous plasma of several discharge power and treatment time in oxygen gas at 1Torr pressure. The
treated fibers at low-temperature plasma were taken oxygen-containing functional groups and micro-crator on the surface. The
modified fibers were measured by dynamic contact angle analyzer and XPS(X-ray photoelectron spectroscopy). The Interfacial
adhesion properties of aramid fabric and polyurethane resin were determined by T-peel test. The surface of aramid fibers were
observed by FE-SEM photographs. It was found that surface modification and chemical component ratio of the aramid fibers

were improved wettability and adhesion characterization.
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2 AoA AHE 1A= wEtotEtn| E(para-
aramid) -5 2ZE-2 Heracron(HF200, KOLON, korea)
3000 denier2 7}HE R kL WeEl W EA FF
= AH&SHATHF AL ¢ 15(per 1 inch), YA} 15(per 1
inch)). AZA] WA L HAEASZ AASH] AT A
AT o2 ofA| &9 oftn|E AR5 JA AR+,
suzh 283 Aelg sk, 2AISk 120°CoA] 124]
7 Ax sto] Ek=nk Ao &oldt AlHE AF

2.2 oj2to|E MQo| Ect=of Xz2|
ofgtm| =] FHA o) AHEH Eg=ut FA =
13.56MHz 2] RF-generator(Max Power : 650W)7} A2}

% glow-discharge etching system< AR5} 1L, 7]7]
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0.3 m (130liter)

Reactor capacity
Electrode mode Inside electrode
Reactor type Cylinderical chamber

175 mm X 550 mm X 3 mm

200 liter/min

Electrode size

Vacuum pump
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Plasma treatment time 10 min

Figure 1. FE-SEM image of plasma treated aramid fibers and surface (plasma treatment power (a) nontreated, (b)
100W, (c) 200W, (d) 300W, inset: high magnification morphologies of related images).
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Figure 2. FT-IR/ATR spectra of plasma treated aramid fibers.
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Figure 3. Tensile strength of the plasma treated aramid fibers.

Table 1. XPS surface element analysis of aramid fibers

Chemical

Atomic ratio
composition[at. %

Samples

C o N O/ C N/C

Nontreated 85.63 1143 120 0.13 0.01
100W 7742 17.00 2.15 0.22 0.03
200W 7328 1949 292 0.27 0.04
300W 7322 165 2.98 0.23 0.04
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Figure 4. Dynamic contact angles of the plasma treated
aramid fibers.
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Table 2. Dynamic contact angles and surface free energy of Heracron fibers

Contact angle(©)

Samples Water Ethylene glycol Surface free enelgy(mJ/mz)
nontreated 73.33 77.57 39.37
100W, 5 min 62.54 67.51 40.21
100W, 10 min 56.44 60.27 45.69
200W, 5 min 58.73 64.06 43.72
200W, 10 min 52.19 54.80 48.54
300W, 5 min 61.22 66.35 41.58
300W, 10 min 53.47 58.20 4591

Textile Coloration and Finishing, Vol. 24, No. 2



136

71l whet
A "ok A7 A A Azte] wet Hlw
HoMS wf 200W, 5E Et} 100W, 108 A3t &
73131, 200W, 105 223k o] 300W,
T A AfrEg gHgEe] o A% A = 5
om} o]H 3 AT} FE-SEM AL B3] ¥d 93
= Hlas) HokE o o A & 5 Aok A £9
7] ol A Xi Zzh=nk A2 S 200W, SE A2
AR A AR Edo 8380] A dojubA] ¢hsk
o} SRR T 100Woll A 1087 A 23t Hfe 3¢ 4
fr o] #Y3 23] dojut glen, o] adS
3l 100W, 1023t A dH7F o B2 28
of o & &43t OﬂLME e & U o
714 A AEE gole A ok AP AIFE o 2
A dfiFe Aol o aLAUdS & 5 Ak HolAY
ArE Yt & 4 oftvE d{9 AL E=
ob A2 272 200We] A2 dgoem A Azka
10802 3t Ao 71 L8490 AL & 4 gtk

wHgee e AE3 A2 Aol

rLU,Z

3.6 4R A T Y= 23

Az 2917) Sl g AL Febzoh Heof o3
A3} polyurethane =] 9] H&H4 Z7H5 Fotr 7]
A3l T-peel HAEE st o™ 1 A3} 3hS Figure
57b reh 3 giek. A e ofgbul= Hgo] A o
S5 MPas] W] S Uepgsion, Aa Helol
S7FEE 1 ol AA 200WY o 11 gro] HdiE
ey 9tk xa A7F £33 5E XE gL u 2
o} 1027 A YL w7t o &4 ver 200W 10
B A o ujxe Af div] oF 23% Jxo] HE} A=
Z715 Holx Qith x| ®ut ofy gt Zat=ul A

£ T ARY FL vAYe vE B 13% A=
o W2 452 A%t

@
i=1
L

n
L=3
L

T-peel strength (MPa)

————= Sifif
7 —  10min

40

nonireated 100 200 300
Plasina freatment power (W)

Figure S. T-Peel strength of the plasma treated aramid
fabric with polyurethane.
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