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Abstract Most of high performance fabrics for the car racing protective clothing have
been developed to have thermal resistance, flame retardant property, impact resistance
and anti-frictional properties to protect the racer from the crucial accident. In this study,
the meta-aramid fabric, which has inherent flame retardant, was coated with nanoparti-
cles of SiC to enhance the impact resistance and anti-friction properties. Uniform coating
of the nanoparticles onto the fabrics was obtained by using tape casting method. As the
experimental parameters, size and content of the SiC nanoparticle were varied with the
coating conditions of the fabric surface. The effects of the nanoparticle coating on the
properties of meta-aramid fabric were examined with various instrumental analyses such
as SEM, tensile strength and abrasion test.

Keywords meta-aramid fabric, slurry coating, tape casting, silicon carbide, abrasion
resistance
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Table 1. Characteristics of the fabric
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Figure 1. Schematic diagram of slurry manufacturing.
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Table 2. Formulation of slurry
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Process Raw material Function Property

Silicon carbide Main material Wear - heat resistance
Magnesia Grain growth inhibitor Grain growth inhibition if silicon carbide

Step 1 Ethyl alcohol Solvent Additive decomposition
Toluene Solvent Additive decomposition

o . . Improve the separation of particles and to prevent

Menhaden fish oil Dispersing agent setlling or clumping
Dioctyl terephthalate Plasticizer Increase the plasticity or fluidity of a material

Step 2 :
Polyvinyl butyral Binder Holds or draws other materials together to form a

cohesive whole mechanically
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Figure 2. Schematic diagram of typical tape caster.
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Table 3. Change of viscosity on size of SiC under
same SiC content
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Table 4. Change of viscosity on amount of SiC when
size of SiC is constant

Size of SiC(nm) 100 500 1000

Amount of SiC(wt%) 10 20 30 40

Viscosity(cps) 2450 2540 2510

Viscosity(cps) 1160 2450 5160  solid
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Figure 3. Side and surface images of the slurry coated meta—aramid fabrics with SiC content(SEM, X 30); amount
of SiC (a) Owt%, (b) 10wt%, (c) 20wt%, (d) 30wt%(size of SiC : 100nm).
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Figure 4. Tensile strength of slurry coated meta—
aramid with (a) SiC particle size, (b) SiC content.
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Figure 5. Abrasion and friction properties of slurry
coated meta—aramid with (a) SiC particle size, (b) SiC
content,
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Figure 6. Degree of abrasion with (a) SiC particle
size, (b) SiC content.
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Figure 7. Variations of electric resistance of slurry
coated fabric with (a) SiC particle size, (b) SiC content.
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