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Comparison of hand, thermal and optical properties of woven fabrics made
of triangular and circular shaped filaments
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Abstract . The handle of fabrics including tactility and sense of visuality are closely related to the factors
governing the preferences of end-users, This study shows the change of mechanical properties, thermal properties
and optical properties by comparing two fabrics which are woven with circular shaped filaments and with
rriangular ones, The fabric mechanical characteristics required for primary hand values were evaluated with the
KES-FB system., The mechanical properties measured by KES-FB system shows that fabrics made of circular
filaments are greater than those made of triangular ones. The thermal properties measured by KES-F7(Thermo
Labo II) system shows that the values of the initial maximum value(qmax) and the thermal conductivity(d) are
higher in the fabric made of triangular shaped ones. When the light rays fall on a surface, the fabric made of
triangular filaments shows more lustrous than circular ones
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Fig. 1. Weft direction cross sections of woven fabric from
reguler(a) and triangular fibers(b)
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Table 1. Mechanical properties of woven fabrics from circular
fiber and triangular fiber

Mechanical Fiber Cross-sectional
) Symbol

properties circular | triangular
LT 0922 0913
Tensile WT(gf - em/cm?) 2,590 2780
RT{(%) 58,49 61.40
Glg/em) 2500 | 1290
Shearing 2HG 1,830 1.080
2HG5(gf/cm - cmy) 8.840 5.440
, Blgf - cm?/cm) 0270 0.202

Bending
2HB(gf - cm/cm) 0.106 0.083
LC 0416 0,447
, WC(gf - cm/em?) 0.083 0.081
Compression

RC(%) 62,53 4458
TO(mm) 0.330 0.315
MIU 0,156 0.138
Surface MMD 0,142 0.018
SMD(micron) 2.060 1.960
Waight mg/cm? 3,502 3523
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Table 2, Objectively evaluated hand values for woman's
summer thin dress applications

Value of hand attribute

Hand attribute (woman's summer thin dress)
woven from circular | woven from triangular
Koshi(sttifness) 779 733
Numeri 6.22 559
(fullne;J kgrzz]fltness) 7 627
THV 24 285
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Table 3, Thermal Transport properties of woven from circular
and triangular fibers

thermal properties fiber cross-sectional

circular triangular
gmax(W/cm?) 0.144 0.154
thermal conductivityAW/m <) 2,891 30M
thermal transmittance(kW/m2 () 8.76 9.559
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Table 4, Percentage of light reflection intensity of fabrics with
change in receiving angles{incident 45 deg.) (%)

Ww 30 |45 | 60 | 75 | 90
cross-sectiona

circular 67 | 64 | 74 | 7O | 74 | 77
triangular 66 | 66 | 74 | 79 | 81 | 89
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Fig. 2. Percentage of light reflection intensity of fabrics with
change in receiving angles (incident 45 deg.)
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