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Tensile mechanical properties simulation of viscose woven
fabrics based on ABAQUS

LIU Qiannan LIU Xinjin
( Key Laboratory of Eco-Textiles ( Jiangnan University) —Minisiry of Education Wuxi Jiangsu 214122 China)

Abstract In order to predict fabric tensile properties the finite element method was used to analyze the
tensile mechanics of the fabric. Based on the geometric structure parameters of the fabric the fabric
model was established by using the textile modeling software Texgen and the material properties
interaction and boundary conditions were set in the finite element software ABAQUS to simulate the
tensile mechanical properties of the fabric strain-strain curve and stress distribution after extension and
deformation. Finally the simulation results were verified by the tensile strength test of the fabric. The
results show that the simulated stress-strain curve is approximately the same as the tensile-elongation
curve of the experiment. The error between maximum tensile stress and the experimental tensile stress is
3.03% which proves that ABAQUS finite element software can simulate the reliability of viscose fabric
tensile mechanical properties.
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Texgen Tab.1 Single yarn tensile strength parameters
ABAQUS / / | /
o (geem™?) cN % MPa
0.85 224.33 8.76 835 0.3
0.85 190. 33 11.45 543 0.3
1
1.2
1.1 2
GB/T 3923. 1—2013 { 1
GB/T 3916—1997 ( ) )
) YG020B 35 em x5 cm
200 mm YG026D ?
200 mm/min 200 mm 100 mm/min 5 &
2
Tab.2 Fabric specification parameters
/tex /( +(10 em) 71 (10 cm) ") N / /
/% (g'm™?) mm
14. 8 14. 8 93(7) 153(°S) 220.5 57.51 87. 41 0. 265
2
2.1 Texgen
Texgen
o ( GUI)
“Weave Wizard” \
“Modeller” .
3 mm
Texgen 1.2 1
o . stp Fig. 1 Fabric stretch model in warp direction. (a) Model
ABAQUS 7 surface; (b) Warp wise section; (¢) Weft wise section
3 ABAQUS/Viewer 3
Tab.3 Fabric geometry parameters mm ABAQUS/Standard ~ ABAQUS/Explicit 2
ABAQUS/Standard
0. 149 0. 133 0. 225
0. 149 0.133 0.304 '
2.2 ABAQUS ABAQUS/Explicit.
ABAQUS
§ . ABAQUS ABAQUS/Explicit o
ABAQUS/CAE . ABAQUS/CAE Texgen
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Fig.2 Fabric stretch model in weft direction. (a) Model

surface; (b) Weft wise section; (¢) Warp wise section

Property
o 1
9
Step
“Dynamic Explicit ”
“Stepl” “Time Period” 1E-5
200;
Interaction
“Stepl” “General contact( Explicit) ”
0.17; Load
1 “PINNED( Ul = U2 = U3 =0) ”
1
100 mm/min X Mesh
0.1
3(b) 3(a) ; Job
1
ABAQUS/Viewer ODB
/ N
) C SN °
4 ( ) o

3
Fig.3 Mesh model of fabric. (a) Mesh model of stretch
in warp direction; ('b) Element shown in black

square of mesh model

N ( Interaction

o 4(b).(d) ABAQUS
“Remove Selected” 1
1
23.78 MPa
6.266 x 10 MPa;
15. 27 MPa

4.399 x 10 ~* MPa.

3

YG026D
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1.2.3.4.5 °
4
Fig.4 Stress distribution of fabric model after tensile deformation. (a) Stretch in warp direction stress pattern of fabric model;
(b) Stretch in warp direction stress distribution of warp and weft yarn; (¢) Stretch in weft direction stress pattern

of fabric model; (d) Stretch in weft direction stress distribution of warp and weft yarns

5
Fig.5 Comparison of tensile properties of fabrics. (a) Fabric tension-elongation curve of stretch in warp direction;
('b) Finite element simulation of tensile stress-strain curve of stretch in warp direction; ( ¢) Fabric tension-elongation
curve of stretch in weft direction; ( d) Finite element simulation of tensile stress-strain curve

of stretch in weft direction
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Tab.4 Fabric tensile strength parameters
/N /mm /% /s
317. 68 28.92 14. 46 17.32
191. 87 44.77 22.39 26. 82
. 5(b) .(d)

4(a) .(c))
5(a) 5(b) ~(d) 2
317.68 N. 191.87 N o=F/A
( Lo MPa; F N: A
mm?)

24.82 MPa 14.99 MPa

4.19% 1. 87%
3.03% ABAQUS
4
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