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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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3000 denier2 7}HE R kL WeEl W EA FF
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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.

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