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Measurement of Drape Coefficients of Fabrics and
Description of Hanging Shapes of Fabrics

Part 3 : The Effect of Fabric Parameters on Drape Shapes

Minzhuang Yang*, Mitsuo Matsudaira**

Abstract .

To investigate the relationship between mechanical parameters and drape shape of fabrics more precisely,
simulation method was used by the trigonometric function of the drape shape. Following conclusions were
obtained. The effect of mechanical parameters such as B (bending rigidity), G (shearing rigidity), 2HG (shearing
hysteresis), and W (weight per unit area) on the parameters of drape shape, projected size of the drape shape (a),
depth of the wave (b), node number (n), was shown quantitatively. The mechanical parameters of fabrics can be
predicted from the drape shape of fabrics. W and B of fabrics influenced mostly on the projected size of the drape
shape and the node number. If the node number is constant, B had almost no effect on depth of the wave,
however, G, 2HG and W showed a small influence. Anisotropy of B in the warp and weft direction of fabric
changed the projected size of the drape shape, and the effect was larger with the fabric having smaller W. Drape
shape of fabrics changed considerably by the parameters of fabric construction such as fiber material, yarn twist,
yarn.density. (Received Jan. 7, 1998)
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Table 1 Drape Parameter a,, b., a, B
Number of node | Drape coefficient | Type of shape a, (24 b, B
. D>36% Fig3(a) | 2 180 2 0
Even number 25%<D<36% | Fig.3(b) 2 180 .| .2 .90
D<25% . Fig.3 (c) 1 180 1 . 180
, D>39% Fig.3(d) 1 270 1 90
0Odd number 26%<D<39% ‘| Fig3(e) 1 270 1 180
: : D<26% Fig3 () 1 270 1 270

¥ Inthecaseof B, (warp) <B, (weft) , 0 is substituted by 9+90 in the equation (1).
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Fig. 2 Simulation views of drape shape due to the
change of the bending rigidity ; B.
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Fig. 4 Simulation views of drape shape due to the
change of the shearing rigidity ; G.
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Table 2 Weft Yarn Conditions for Fabric Samples and the Results of the
Basic Mechanical Parameters and the Drape Shape Parameters
sample | oo Material Density Counts | Twist | Warp | Warp | Warp | Weft | Wet | Wet | W n a b “;g;‘d Actual
number (number/3.78cm) . (Tex) (m) B G 2HG B G 2HG | (mg/em?) (mm). (mm) Coefficient | Coefficient
P1 84 83 24 | 0033 | 026 | 031 | 0055 | 024030 741 s | 9657 | 19.48 4534 4279
P2 84 83 1024 | 0032 | 024 | 027 | 0023 | 023 | 016 | 754 s | 9197 | 1960 38.18 36.92
P3 84 83 2524 | 0033 | 023 | 023 | 0026 | 021 015 | 779 5 | o189 | 19.66 38.06 35.49
P4 91 83 24 | 0034 | 029 | 037 [ 0092 | 025|037 744 s | 9925 | 1938 49.65 4872
PS Filament | Polyester 91 83 1024 | 0035 | 026 | 027 | 0035 | 025 | 018 [ 757 s | 9449 | 1957 42,07 40.66
P6 91 83 2524 | 0.034 | 025 | 026 | 0039 | 024 | 013 | 7.99 s | 9397 | 1963 4125 38.78
»7 97 83 24 | 0035 | 030 | 038 | 0106 [ 029 038 | 751 4 | 10012 | 2129 51.40 51.69
P8 97 83 1024 | 0034 | 028 | 037 | 0040 | 026 | 025 | 762 s | 9516 | 19.46 43.10 43.05
P9 97 83 2524 | 0034 | 026 | 030 | 0044 | 024 | 017 | 808 s | 9449 | 1958 42.06 39.56
c1 84 8.4 800 | 0031 | 031 | 034 | 0.006 | 027 | 018 | 742 6 | 8940 | 1749 33.99 3120
c2 84 8.4 1800 | 0031 | 028 | 031 | 0007 [ 025 | 017 | 7.9 6 | 8889 | 17.60 3327 30.85
c3 s Cott 91 8.4 800 | 0032 | 033 | 038 | 0.010 | 028 | 020 | 7.60 6 | 90.53 | 17.50 35.69 33.51
c4 pun on 91 8.4 1800 | 0031 | 029 | 032 | 0012 | 026 | 020 | 7.4 6 | 8981 | 1758 34.62 3323
cs 97 8.4 800 | 0032 | 035 | 042 | 0013 | 030 [ 025 | 762 6 | 9148 | 1743 37.11 36.94
c6 97 8.4 1800 | 0033 | 034 | 040 | 0015 | 028 | 023 | 790 6 | o135 | 1749 36.91 35.06
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Change of mechanical properties and the

parameters of drape shape due to change

of yarn twist.
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