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A Study on the Repeatability of Fabric Drape

Young Jin Jeong”, Byung Ghyl Min” and Joon Seok Lee”
1) Dept. of Textile and Fashion Eng., Kumoh National University of Technology, Kumi, KyungBuk
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Abstract : The repeatability of fabric drape was studied. Two methods for draping were used and the relation
between node distributions was investigated using statistical analysis. With this, the relationship between node dis-
tribution and fabric mechanical properties was studied. The repeated measurements showed that there was no evi-
dence that fabric has intrinsic node number and the mechanical properties influence on the number of nodes.
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Fig. 1. Diagram of image analysis system for the measurement of
fabric drape.
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Fig. 2. Principle of calculation of the drape coefficient.
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Table 1. The distribution of the number of drape nodes
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Number of nodes

Fabric ID Mounting method Mean Median SD
5 6 7 8 9
Without remounting® 0 2 26 18 4 7.480 7.000 0.707
A With remounting#™ 1 13 28 7 1 6.880 7.000 0.746
With remounting#™ 0 8 30 12 0 7.080 7.000 0.6337
Without remounting” 2 7 31 9 1 7.000 7.000 0.756
B With remounting#1” 5 17 18 9 1 6.680 7.000 0.957
With remounting#2” 2 6 22 17 3 7.260 7.000 0.899

a) method I, b) method 1L
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Fig. 3. The change of drape values according to the number of drape
nodes.
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Table 2. The result of one-way analysis of variance for fabric A

Individual CIs For Mean

Based on Pooled StDev

Level N  Mean StDev + } +

No ReMnt® 50 748 0.7068 (K emmens)
Remount#1” 50  6.88 0.7461 (-—*—-)
Remount#2” 50  7.08 0.6337 |
Pooled StDev=0.6971 6.90 7.20 7.50

a) method I, b) method IT.

Table 3. The result of Mann-Whitney test on the remounting trials
for fabric A

Mann-Whitney Confidence Interval and Test
Remount #1” N=50
Remount #2° N=50

Point estimate for ETA1-ETA2 is — 0.0000
95.0 Percent C.I. for ETA1-ETA2 is (0.0000,0.0000)

W=2329.0

Test of ETA1=ETA2 vs. ETA1 ~=ETA2 is significant at 0.1777
The test is significant at 0.1292 (adjusted for ties)

Cannot reject at alpha=0.5

b) method II

Median=7.0000
Median=7.0000

Table 4. The result of Mann-Whitney test on the combined re-
mounted data and the non-remounted data for fabric A

Mann-Whitney Confidence Interval and Test
Combiend Remount #1 & N=100
Non-Remount? N=50
Point estimate for ETA1-ETA2 is 0.0000
95.0 Percent C.I. for ETA1-ETA2 is (- 1.0001,0.0000)

W=6692.0

Test of ETA1=ETA2 vs. ETA1 not= ETA2 is significant at 0.0006
The test is significant at 0.0001 (adjusted for ties)

Median=7.0000
Median=7.0000

a) method I, b) method IL.
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Table 5. The result of one-way analysis of variance for fabric B

Individual 95% Cls For Mean
Based on Pooled StDev
Level N Mean StDev + + + +

Remount#1” 50 6.6800 0.9570  (---m---*e-eens)
Remount#2” 50 7.2600 0.8992

+. +. + +
+ +

Pooled StDev=0.8748 6.60 690 720 750

a) method I, b) method II

Table 6. The result of Mann-Whitney test on the remounted data for
fabric B

Mann-Whitney Confidence Interval and Test
Remount #1” N=50
Remount #2” N=50

Point estimate for ETA1-ETA2 is — 1.0000
95.0 Percent CI for ETA1-ETA2 is (- 1.0001,0.0000)

W=2102.0

Test of ETA1=ETA2 vs. ETA1 not=ETA?2 is significant at 0.0036
The test is significant at 0.0022 (adjusted for ties)

b) method II

Median=7.0000
Median=7.0000

Table 7. The result of Mann-Whitney test on the remounted #1 and
the non-remounted data for fabric B

Mann-Whitney Confidence Interval and Test
Remount #1” N=30
Non-Remount? N=50

Point estimate for ETA1-ETA2 is — 0.0000
95.0 Percent CI for ETA1-ETA2 is (— 0.9999,0.0001)

W=2264.5

Test of ETA1=ETA2 vs. ETA1 not=ETA2 is significant at 0.0731
The test is significant at 0.0536 (adjusted for ties)

Cannot reject at alpha=0.05

Median=7.0000
Median=7.0000

a) method I, b) method II
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Table 8. The result of Mann-Whitney test on the remounted #2 and
the non-remounted data for fabric B

Mann-Whitney Confidence Interval and Test
Remount #2” N=50
Non-Remount” N=50

Point estimate for ETA1-ETA2 is — 0.0000
95.0 Percent CI for ETA1-ETA2 is (—0.0000,1.0001)

W=2264.5

Test of ETA1=ETA2 vs. ETA1 not=ETA2 is significant at 0.1152
The test is significant at 0.0840 (adjusted for ties)

Cannot reject at alpha=0.05

a) method I, b)method II

Median=7.0000
Median=7.0000

Table 9. The result of Mann-Whitney test on the combined re-
mounted data and the non-remounted data for fabric B

Mann-Whitney Confidence Interval and Test
Combiend Remount #1 & #2° N=100
Non-Remount” N=50
Point estimate for ETA1-ETA2 is - 0.0000
95.0 Percent CI for ETA1-ETA2 is (- 0.0001, — 0.0000)
W=7518.5

Test of ETA1=ETA2 vs. ETA1 not=ETA2 is significant at 0.9016
The test is significant at 0.8948 (adjusted for ties)

Cannot reject at alpha=0.05

a) method I, b) method II

Median=7.0000
Median=7.0000
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Table 10. Mechanical properties of wool fabrics

Mechanical

Fabric ID

properties Wl W2 W3 w4

W5 W6 W7 W8

W9 W10 W11 W12 W13 W14 W15 W16 W17 Wi18

Bending rigidi Z4AL 0.072 0.060 0.113 0.076 0.069 0.066 0.093 0.158 0.156 0.172 0.135 0.064 0.078 0.067 0.063 0.075 0.119 0.066
g ngidity $AF0.064 0.025 0.102 0.067 0.054 0.044 0.088 0.097 0.102 0.101 0.090 0.052 0.141 0.051 0.045 0.044 0.062 0.031

(B, gf - cm’
Bending hysteresis
(2HB, gf/cm)
Shear rigidity

(G, gficm - deg)
Shear hysteresis
(gffem)

Weight (g/cm’)

fem) W3 0.068 0.043 0.108 0.072 0.062 0.055 0.090 0.127 0.129 0.137 0.112 0.058 0.110 0.059 0.054 0.060 0.091 0.048

0.016 0.010 0.029 0.014 0.012 0.013 0.020 0.043 0.035 0.096 0.028 0.012 0.020 0.015 0.014 0.013 0.023 0.012
0.642 0.540 1.203 0.612 0.714 0.754 0.601 0.744 0.622 0.815 0.499 0.683 0.703 1.091 0.836 0.561 0.479 0.581

0.231 0.119 0.529 0.183 0.171 0.113 0.186 0.327 0.317 0.424 0.185 0.096 0.155 0.175 0.201 0.179 0.187 0.122

0.01940.01630.01610.01900.01520.01410.01720.02360.02110.02250.02170.01320.01580.01520.02150.01610.01860.0160

Table 11. The summary of node distributions for wool fabrics

Mechanical Fabric ID

Properties Wl W2 W3 W4 W5 W6 W7 W8 W9 WI0 Wil W12 W13 Wi4 W15 Wi6 W17 Wi8
Averagenode 7.8 698 646 662 69 702 768 71 814 806 79 696 748 688 774 6.66 642 7.14
Node standard 056 075 099 0.63 082 090 0.80
.e's 040 037 083 052 064 101 071 1.02 060 042 070
deviation
Most

8 7 7 7 7 78 8 8 8 8 8 7 8 7 8 7 6,7 17

frequent node
Percentage

of the most 80 86 50 64 58 38 58 34
frequent node

68 8 50 68 58 36 60 52 38 40

Table 12. Multiple correlation coefficient for the number of nodes

3WvBW B/W 2HB G/W 2HG/W 2HG

Number of

nodes 0.178

0199 0439 -0395 -0.090 0.132
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