[] A < ) s =) v v v = ¢
m‘smmﬂauummsmmmumamm%mmmuLa%‘lﬂmfmaafwmaamas

A Tensile Property Prediction for Multifilament Twisted Yarns of Polyester
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Abstract

This paper presents a method for modeling and prediction the tensile behavior of multifilament twisted yarns
of polyester. The fiber assemble model and CAD/CAE approach were proposed for the tensile analysis. The
ideal yarn structures of five-layers with different twist angle were simulated to predict tensile behavior each
fiber and each layer. CAE and large deformation effects were applied for computation the stress-extension
curves. The stress acting on the fibers after yarn extension can be directly analyzed in each fiber and each
layer and then converted to yarn tensile behavior. The stress distribution in fiber shown that the highest
stress region were located at the fiber in center of the yarn and decreases slightly to the yarn surface. The
results of this prediction model were compared with the stress-strain curves of polyester yarn that show good
agreement with experimental results at low twisted yarn (14.38 and 19.86 degree), but at high twisted yarn

the prediction model slightly than the experimental results.
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Table 1 Geometrical parameters of yarns mesh T3ilua 4 ywlumaz&qm wasluanusim
' v A
structures. AIINANVDILARNSAT LLa:ﬁ 6 VAU D3 VI AVUDN
Twist Fiber | No.of | No.of | Yamn | Pitch WT wazdida  aansaimnualassaluaia Loy
angle | diameter | layers | fibers | diameter | length COSMOS Works $4azifanannamuwiuiuadias
(degree) | (micron) (micron) | (mm) vasduleldidarmediasinadaluudazeyy
0 12 5 61 108 1.000 v o o o v o
VBDILRUAY mamwaamimmaﬂﬂmaumsJ
14.38 12 5 61 108 1.323 e 1 ‘]JA 4
RIRIUANN  37.75 BIFT  LRAIEWILN 2 D3
19.86 12 5 61 108 0.940 q U
31.12 12 5 53 108 0.562 JI2nNauaI8IIUIRENTLINNL 30,644 @@V
37.75 12 5 56 108 0.471 0.471 URRLUAT
Table 2 Percentages and length of yarn extension.
Twist angle Percentage of length of yarn
% (degree) yarn extension | extension (micron)
Polyester Degree 0 Pitch length 1000 micron 1438 1 5 1 98
19.86 12 112
degree14.38 Pith length 1323 micron
S 31.12 10 56
degree19.86 Pith length 940 micron 3575 1 0 47

degree31.12 Pith length 562 micron

degree35.75 Pith length 471 micron

Figure 1 The fiber assemble model of 5 layers

with different twist angle. (@ ®
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fiber assemblies with 37.75 degree twist angle, (a)

a a U = v & o =< v A
luﬂﬁ‘ﬂ’wL(ﬂU’Jﬁ’)uaﬂ(ﬂ’]%%%dﬂ’m’]iﬂ@LI’J’]VL’J I@U‘Yl .
3D model, (b) front view, (c, d) mesh generated at

320zURINIAIN T MUA LA 10-15 % wasany . . .
fixed and clamped point, respectively.
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Table 3 Comparisons of parameter of CAE model

with different twist angle.

Twist CPU time
No. of No. of Total

angle (Hour:
element node time step

(degree) Minute)

14.38 21722 45268 14 1hr : 24min

19.86 34756 83207 15 53.28min

31.12 26565 64281 17 1hr : 03min

35.75 30644 73553 18 13.48min
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Figure 3 maximum stresses — layer extension, (a-d) layer extension with 14.38, 19.86, 31.12 and 35.75
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Figure 4 (a-d) Comparisons of stress-strain curves of CAD/CAE model with Experimental data.
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