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Preferential face coating of knitted PET fabrics via UV curing for
water- and oil-repellent finish
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Abstract— Conventional pad-dry-cure(thermo-fixation) process usually produces functional performance
on both sides of a fabric. UV curing technique was applied to impart water- and oil-repellent finish
effective only on the face of a PET knitted fabric. The preferential one-side coating, by virtue of the
limited penetration of UV light, was achieved by UV curing after padding of a fluorocarbon agent without
special coating or printing equipments. The difference in the functional property of face and back sides
was examined by measuring water and oil repellency at each side of the treated fabric. The influence of
pre/post-irradiation dose and agent concentration on the performance of the finished fabrics were
investigated. While increase in both resin concentration and post-irradiation did not have significant effect
on the finish, UV pre-irradiation of PET fabrics caused remarkable influence presumably due to
appropriate surface modification of PET fabrics required for facile wetting of the resin. The dimensional
stability and color change of the UV cured fabrics measured by FAST and reflectance spectrophotometry
showed significantly decreased color difference and increased percent extension compared with the

samples pre-irradiated without agent application.

Keywords : water and oil repellent finish, UV curing, PET, UV dose, pre-irradiation
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Fig. 1. Diagram of a UV irradiator.
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Table 2. Standard test liquids for oil repellent finish

Table 1. Standard spray test ratings

Rating Description

ISO 5 o sticking or wetting of upper surface.

ISO 4  slight random sticking or wetting of upper surface.
ISO 3 wetting of upper surface at spray point.

ISO 2 partial wetting of whole of upper surface.

ISO 1 complete wetting of whole of upper surface.
ISO 0 complete wetting of whole upper and lower surface.

2.2.4 ATR ¥ FE-SEM 4]

ATR #2412 FT-R spectrometer(300E, JASCO)
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Fig. 5. ATR spectra of untreated, heat cure, pre-irradiated
(15.9)/cm™), and UV cured PET fabrics.
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Fig. 6. Subtracted ATR spectra of UV cured, heat cured
and pre-irradiated PET fabrics.

Fig. 7. SEM photographs of untreated heat cured PET and UV cured PET fabrics with 2%

agent :
(d) heat cured, (f) UV cured.
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Table 4. FAST analysis of untreated and UV pre-irradiated fabrics

Pre-irradiation dose  Surface thickness Bending length

Percent extension

e’ () (mm, warp) R R
untreated 0.08 11.75 0.30 2.90 12.46
1.1 0.08 11.42 0.43 2.50 10.87
26 0.08 11.33 0.10 2.67 10.83
53 0.08 11.25 0.23 2.40 10.63
10.6 0.07 11.50 0.43 223 10.16
15.9 0.08 11.67 0.20 2.13 9.23
Table 5. FAST analysis of heat cured and UV cured fabric
Concentration Surface thickness Bending length Percent extension
@) (tnm) (mm, warp) (%, warp)

’ E5 E20 E100

heat cured(2%) 0.09 11.33 1.73 10.97 20.20

0.5% 0.08 12.00 0.20 1.80 11.37

1% 0.08 14.00 2.10 10.56 20.10

1.5% 0.08 13.00 0.26 7.40 20.00

2% 0.08 13.00 0.56 326 14.93

UV cured 2.5% 0.08 12.08 0.40 3.40 14.80

3% 0.08 12.75 0.17 420 13.90

35% 0.08 12.58 0.57 2.96 14.03

4% 0.10 12.00 0.20 4.10 16.93

8% 0.10 11.83 0.80 3.40 14.33

All UV cured samples were irradiated with a UV dose of 0.6/cm’
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