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Dyeing and Printing on Aramid Materials
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Abstract— Aramid fibers have been widely used as the reinforcement for composites due to their high modulus and strength.
Nowadays the safety measures is required to improve the personal protection. The dyeing of aramid fibers is considered to be
very difficult and their dyeing mechanism is not well illucidated. Therefore, this study is to establish the dyeing & printing
technology for aramid fibers. The effects of swelling agent and neutral salt in the dye bath on the obtained colors were studied.
Also dyeing method of aramid fibers depending on dyeing temperature and dye concentration were established. Color fastness
of the dyed aramid fabric with cationic dyes were acceptable excluding light fastness.
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Fig. 1. Dyeing process on aramid fabric.
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Fig. 2. The effect of swelling agent on the dyeability of
m—aramid fabrics to cationic dyes.
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Fig. 3. Color strength depending on the concentration of
swelling agent(dye ; 5.0% o.w.f., Lig. ratio ; 1:20, pH 4,
Time ; 40min).
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Fig. 4. The effect of NaNOs on the dyeability of
m—aramid fabrics to cationic dyes(dye ; 5.0% o.w.f.,
liquor ratio ; 1:20, pH 4, 40min).
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Fig. 5. The effect of dyeing temperature on the dyeability
of m—aramid fabrics to cationic dyes(dye ; 5.0% o.w.f.,
liquor ratio; 1:20, pH 4, 40min).
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Fig. 6. The effect of dye concentration on the dyeability

of m—aramid fabrics to cationic dyes(liquor ratio; 1:20,
pH 4, 120°C, 40min).
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Table 1. Color fastness of the /m—aramid fabrics dyed
with cationic dyes(dye ; 5.0% o.w.f., liquor ratio ; 1:25,
pH 4 at 120°C for 40min)

Cationic dyes

Color fastness

Red Blue Yellow
Shade change 4-5 4-5 4-5
Acetate 4-5 4-5 4-5
Cotton 4 4-5 4-5
‘Washing .. Nylon 4-5 4-5 4-5
Staining
PET 4-5 4-5 4-5

Acrylic 4-5 4-5 4-5
Wool 4-5 4-5 4-5

Dry 4-5 4-5 4-5
Rubbing Staining

Wet 4 4-5 4-5
Light Shade change 2 3 3-4
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Fig. 8. Color strength depending on the concentration of
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Fig. 9. Color strength depending on the concentration of
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print).
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