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Changes on the Abrasion and Mechanical Properties of Warp Knitted
Fabric for Footwear with Softeners and Heat Treatments

Youn-Hee Jeon, Ja-Gil Koo, Won-Young Jeong, and Seung-Kook An

Dept. of Organic Material Science and Engineering, Pusan National University; Busan, Korea

Abstract : Knitted fabrics are very popular for their numerous advantages such as greater comfort, attractive garment
appearance, better fit on the body, etc. In this study, we investigated the mechanical properties and abrasion property of
warp knitted fabrics for footwear which treated with several softeners to improve abrasion resistance. The antistatic soft-
ener among the various softeners showed high improvement in abrasion resistance. Among the mechanical properties
with treating conditions, WT (tensile energy), G (shear stiffness), B (bending rigidity) increased as treating time
increased. But the other mechanical properties were little changed with treating concentration.

Key words: Warp knit, Abrasion property, Mechanical property, Antistatic softener, Heat treatment
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Table 1. Specifications of the warp knitted fabric for footwear
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Fabric density

Sample Yarn composition (% Gauge/Bar Weight(g/m> Thickness(mm
p p ( 0) 2 W.P.I.c) C.P.I.d) 2 (g ) ( )
Barl: PET 75/36 BRTR® 28.5
Tricot Bar2: PET 75/36 BRIR 49.3 28/4 28 38 193 0.63

Bar3: PET 150/48 SD” 11.1
Bard: PET 150/48 SD 11.1

a) bright triangle yarn, b) semi dull yarn, c) wale per inch, d) course per inch
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Fig. 1. The flow chart of finishing processes of warp knitted fabrics for
footwear
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Table 2. Abrasion property of the specimen with various softeners
(Concentration: 1.5%, Curing time: 1min)

Table 3. Abrasion cycle with antistatic softener and curing time at 180
curing temperature

Agents Temperature (°C) Abrasion cycle Agents Concentration (%) Curing time (min) Abrasion cycle
Untreated - 1400 Untreated - 1400
Cationic 170 1000 1 1400
softener 180 900 0 2 1800
Urethane 170 1300 (Heat treatment) 3 2000
softener 180 1600 4 2500
Silicone 170 1400 1 2100
softener 180 1400 2 2400
Amino silicone 170 1400 . 3 2600
softener 180 1500 4 3000
Antistatic 170 2100 1 2100
softener 180 2300 2 2500
3 3 3300
A Ak, vA AR E) 1] 47 e v 4 5200
R3]571 140082 WFERSE=T, cationic, urethane, silicone, 1 1100
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Fig. 2. WT (tensile energy) with heat treatment, various antistatic
softener concentrations, and curing time
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Fig. 3. G (shear stiffhess) with heat treatment, various antistatic softener
concentrations, and curing time
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Fig. 4. B (bending rigidity) with heat treatment, various antistatic
softener concentrations, and curing time
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Fig. 5. Stiffness with heat treatment, various antistatic softener
concentrations, and curing time
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Fig. 7. SMD (surface roughness) with heat treatment, various antistatic
softener concentrations, and curing time with abrasion
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