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Abstract Meta-aramid fabric has been widely used as the reinforcement of composites
due to its high flame resistance and tearing strength. Functionality such as abrasion re-
sistance of fabric is very important for specialty fabrics used in car racing suits. In this

study, to improve abrasion resistance property of meta-aramid fabric, silicon deposition
was conducted by utilizing RF magnetron sputtering. The sputtering process parameters
effects were investigated as sputtering power and substrate temperature. The obtained
results suggest that the silicon deposition on the meta-aramid fabric has obvious effect
upon increasing the abrasion resistance, the thermal insulation and the electric resistance
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condition for silicon deposition was established. In conclusion, the results of this study
have made it possible to manufacture meta-aramids with higher abrasion strength.

Keywords meta-aramid fabric, silicon deposition, RF magnetron sputtering, sputtering
power, abrasion resistance
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Figure 1. TGA(thermogravimetric analysis) curve of
Meta—aramid.

Table 1. Characteristics of the fabric

. Fabric .. , .
Fiber rabric count  Tickness Welgzht Width
weave (o i) (mm)  (g/m?) (m)

Meta-aramid ~ plain ~ 78*60 0.4 181 16.6
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Figure 2. Schematic diagram of RF sputtering device.
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Table 2. Deposition conditions of sputtering

1=
op
rol
°
x
08
i
M
+
o
b
lon
i)
10
Tor
o
ol
f

Deposit time Substrate temperature Sputtering power
Sample (min) (0) W)
1 60 200 20
2 60 200 40
3 60 200 60
4 60 200 80
5 60 25 60
6 60 100 60
7 60 300 60
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K : thermal conductivity (W/m - K)

D : thickness

A : area of test hotplate

AT : temperature difference of sample
W : heat flow loss (W)
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Figure 3. Surface images of the Si deposited meta—aramid fabrics with sputtering parameters(SEM, X5000); (A)
substrate temperature (a) 25C, (b) 100C, (c) 200C, (d) 300°C (sputtering power : 60W), (B) sputtering power
(a) 20W, (b) 40W, (c) 60W, (d) 80W (substrate temperature : 200C).
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Figure 4. Chemical composition of the silicon de—
posited meta—aramid fabric surface with sputtering
parameters by EDS; composition of element with (a)
substrate temperature, (b) sputterin.
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Figure 5. Number of cycles to break with (a) substrate
temperature, (b) sputtering power.
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Figure 6. Thermal conductivity of silicon deposited
meta—aramid fabric with (a) substrate temperature,
(b) sputtering.
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Figure 7. Variations of electric resistance of Silicon
deposited fabric by RF magnetron sputtering with (a)
substrate temperature, (b) sputtering power,
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