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The physiological properties and sensibility of PET irradiated by ultraviolet rays
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Abstract

The purpose of this study is to investigate hand and sensibility of PET treated by Ultra-Violet (UV). The 4-channel PET knit
fabric was treated by a self-made UV instrument in 5cm distance with different time frames—Omin, 30min, and 90min. For hand
evaluation, mechanical properties were measured by the KES-FB system. The environmental condition was controlled at 29T, 75%
(RH.)—summer standard climate. Twenty female students evaluated ‘roughness,” ‘smoothness,’ ‘wetness,” “stiffness,’” 'coolness,’
“touch,” “preference,” and ‘comfort’.

The outcomes of the experiment are as follows:

The surface roughness of mechanical properties showed significant differences and the value of PET irradiated by UV for 90min
was highest. The order of primary hand value such as NUMERI and FUKURAMI was in a following order—Untreated > 30min
treated > 90min treated. Total hand value showed that PET irradiated by UV for 90min was appropriate for using summer fabric.
The results of subjective sensibility were that the untreated and 30min treated PET were recognized as similar and had a good
evaluation on ‘comfort’, ‘preference’ and ‘the sense of touch’. This consequence disagreed with total hand value, because it was
considered that subjects’ hand sensibility was dependent on the feel of smoothness.
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Table 1. Characteristics of fabric
Density ) )
Contents Weave Counts weight (g/m) Thickness (mm)

wale X course /5cm
Polyester 100% Tuck stitch 75D 55x55 1505 0.58
Table 2. Characteristics of UV lamp

Lamp Wattage | Lamp Current | UV Output Dimensions(mm)
UV ra Lamp source Shape
y P (W) (A) (W) Length Diameter P

UVC |Low-Pressure mercury 40 0.42 19.8 1198 32.5 Straight

UV lamp I

LT —

Fig. 1.

Apparatus for UV irradiation
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Fig. 2. Physical properties of PET irradiated by UV
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Fig. 4. The variation of bend properties of PET
irradiated by UV
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Fig. 5. The variation of surface properties of

PET irradiated by UV

- 278 -



UVEA M2I8t PETS| 98X Sawizlet 2B} 5
AE 2 ¢ F AU Omin, 30min, 0min# )@ el €02 Wolx A% 3
AEEAS Ueille 8RO, ¢FAUAWC), &  4Fe J843 U5 Adst 933 Re ¢

HHA(RCO) A WCS RCEOIME & Aol7t gleu, Fig.
69] LC(HEE)= vlxg9 30min A2 HEANME &
Aol7t g oy, VminHF HENA FretAt UV
A2 st HE FwWo] At HAHAY 29
dgog gro] EAHMAY] W ¢HFAE Pl 7
A Ao Azhd.

Fig. 7ol= UVA el AR o3y S4& A3}
o dZd ZAHAAHV)S} HGIFA(THV)E Hehd
ek W3 3x=E Jehl= KOSHIE 30minx 2l g A
7 2 %& Ui 8543 dAse RS ¢
o mj$-g vellle 72237190 NUMERI
73 R =g vehlle FUKURAMIE=

30min
UV irradiation time

Omin 90min
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Fig. 7. Hand value of PET irradiated by UV
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Fig. 8. Positioning map of AEROCOOL irradiated by UV on sensibility.
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