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(ABSTRACT)

The objective of this research was to determine whether the pressure on the
cylinder by stretch fabric could be related by the size of cylinder, the amount of
extension, and the properties of the fabric.

The results were as follows :

1. There were linear relationships between the pressure of the fabric exerts on
the cylinder and percentage of extension of the fabric, the radius of the
cylinder, the tensile stress of the fabric, and the bending and shearing properties
of the fabric.

2. From the results above, 4 regression equations from which the pressure could
be estimated were derived by regression analysis.

The equations were as follows:

1) P=a/RP

2) P=c+ds

3) P=e+fSt

4) P=g-+hB
P: Pressure, R: Radius of cylinder, S:Percentage of Stretch, St: Tensile
stress, B:Bending property.
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Table 1. Characteristics of Speccimens

Specimen fabric ) Thickness Weight
No. fiber structure fabric count {mm) (mg / cm?)
1 repeat : 4 course
nylon power 4 course X 53.1/5em
1 ’ ’ 0.98 16.82
polyurethane | net 74.8 pillar / 5em
inlaid yarn 74.8 / 5cm
wale 85.8/5cm
plain
2 - ) course 104.3 / S5em 1.10 17.40
tricot o
inlaid yarn 85.8cm
) wale 85.5/ 5cm
plain
3 - ) course 102.4 / Sem 1.29 17.94
tricot
inlaid yarn 85.5/ 5cm
) wale 86/5 cm
plain
4 - ) cource 78 /5cm 1.23 22.09
trncot
inlaid yarn 85.8/ 5cm
1 repeat 4 course
power 4 course X 66.9/5cm
. .81 14,
5 net 89.3 pillar / 5em 0 %
inlaid yarn 89.3 / 5cm
1 repeat @ 4 course
6 ; pewer 4 cour.cc X 63/ 5cm 112 2386
net 72.8 pillar / 5cm
inlaid yarn 72.8 / 5em
1 repeat : 4 course
W 4 se X 531/ 5¢
7 . p( wer Coufl i3 m 1.04 19.%
net 78.7 pillar / 5em
inlaid varn 78.7 / S5em
phin wale 84 /5cm
8 - 1.16 22.59
tricot cource 84 / Sem
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Table 5. ANOVA for pressure on the cylinder

Source Df Sum of Mean Squares F Value Pt ) F
Squares
A 4 22338.5213 5584.6303 75.03 0.0001
B 5 698192.0745 | 139638.4149 1876.12 0.0
C 7 366504.7871 52357.8267 703.46 0.0
D 1 99253.6683 99253.6683 133353 0.0001
BsC 35 65521.8666 1872.0533 25.15 0.0001
BeD 5 735305695 | 14706.1139 197.58 0.0001
C*D 7 91900.6886 13128.6698 176.39 0.0001
Error 1375 102340.428 74.429
Corrected 1439 1519582.604
Total

A ¢ radius of cylinder B : percentage of extension C : Specimen D ! direction
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Table 6. Regression equations of the specimens.
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Specimen Regression ¢
1 wale Py==7.970 + 62.63 S, *==0.9818
1 course Pp==3.075 + 48.99 S, #==0.8781
2 wale P»==8.455 + 98.44 S, #=0,9270
2 course P2=5.366 + 36.03 S #=0.9746
3 wale Pa=6.764 + 96.99 Sa '=0.9286
3 course Px=2.008 + 40.07 Sg *=0.9710
4 wale Py=6.903 <+ 78.74 S4 *=0,9333
4 course Po=5.240 + 3839 Sg *==0.9593
5 wale Py==8.496 -+ 65.50 Sy 7=09779
5 course Pe==7.007 -+ 61.08 Ss; *=0.9819
6 wale Py=7.222 + 82.37 Sa £=0.9415
6 course Pe=6.113 + 70.73 Se #==09736
7 wale Pr==8250 + 64.52 S, £=09799
7 course Pr=6.832 + 53.33 Sp =0,9648
8 wale Py=24.132 - 58,95 Sq =0.9402
8 course Pe=27.801 + 33.56 Se r*==0.9520
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Table 7. The regression of pressure with
properties of specimen

. Regression with Total
Properties

pressure
Tenstle LT -0.35002
WT -0.45449
RT 0.36016
Bending B 0.87920
2HB 0.92466
Shearing G 0.73797
2HG 0.79551
2HGS 0.76539

Z 499 arg s g & 23549
2HBE WEAZ std 8 PE T3l BANE F
& A7 g3 22 4ol gt
P=217.056+160.0495(2HB){ #==0.8550) -++-+--: 21(4)
(P: g9l A7), 2HB : Moment of histerisis)
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©EA, gh: 452 gurste Ueld 4 Qleh
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1) P=a/R®
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2) P=c+dS
3) P=e+f51
4) P=g-+hB
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