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Simulation of concentrated tensile test on the spunbond nonwoven fabrics using finite

element method

Morteza Vadood

Department of Textile Engineering, Yazd University, Yazd, Iran,
mortezavadood@yazd.ac.ir

Abstract

Nonwoven fabrics are now used in a wide range of industries. Given that these fabrics do not have a weaving process like woven
or knitted fabrics, investigating their behavior under different loads has always been an important topic in the textile engineering.
Many papers have been published on the behavior of these fabrics when subjected to the distributed forces, but less studies have
been conducted on the concentrated ones. Thus, the behavior of spunbond polypropylene nonwoven fabrics in the concentrated
tensile test has been attempted to be simulated in this paper. To this aim, four fabrics weighing 60 g/m?, 70 g/m?, 90 g/m?, and
105 g/m? were prepared, and the behavior of each fabric was measured in three directions known as the machine direction
(production of fabrics is in that direction of machine), machine cross direction (direction perpendicular to the machine direction),
and diagonal direction (diagonal direction between machine and cross directions). The fabric was then modeled as a layered
composite, where each layer was determined by the fabric behavior in one of the mentioned directions. Finally, the error in
estimating the fabric strength between the simulations and actual concentrated tensile tests was observed to be about 1 to 17%.
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SNEG, (fraction = ~1,0)
)

SDEG
SNEG. (fraction ~

S, Miscs.
SNEG, (fraction = ~1.0)

(Avg: 75%) (Avg: 75%)

“0.000e+00

- +0.000e+00
+0.000¢-+
“0.000e+00
+0.000¢+00
+0.000c+00
+0.000e+00
+0.000¢+00
+0.000c+00 +4.868¢105
+0.000¢+00 437266405
+0.000e+00 +2.584c+05
<0,000e+00 +1.442¢405
+0.000¢+00 +3.004c+04
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DUCTCRT
SNEG, (fraction ~ ~1.0)
(Ave: 75%)

SDEG
SNEG, (fraction = —1.0)
(Ave: 75%)

S, Mises
SNEG, (fraction = —1.0)
(Avg: 75%)

+1.000e+00 +4.405¢-05 49.268¢+06
+9.167¢-01 +4.038e-05 +8.499¢+06
+8.333e-01 +3.671e-05 +7.731e+06
+7.500e-01 3 ¥ +6.962¢+06
+6.667e-01 +6.194e+06
+5.833e-01 % +5.425¢+06
+5.000e-01 +2.203¢-05 +4.656e+06
+4,167e-01 +1.8366-05 +3.888¢+06
+3.333¢-01 +1.468¢—05 +3.119¢+06
+2.500e-01 +1.101e-05 +2.350e+06
+1.667¢-01 +7.342e-06 +1.582¢+06
+8.333e-02 +3.671e-06 - +8.132¢+05
+0.000e+00 +0.0006+00 +4.458¢+04
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SNEG, (fraction = ~1.0)

(Avg: 75%)
+1.000e+00
+9.167e-01
+8.333¢-01
+7.500e-01
+6.667e-01
+5.833e-01
+5.0006-01
+4.167c-01

+0.000e+00

Fracture

SDEG

SNEG, (fraction

(Avg: 75%)
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- +2.569e-03 +9.498¢+05
+0.000¢+00 +1.792¢+05
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Simulation with different structures
Actual test
3 layers | MD-CD | MD-DD | CD-DD MD CD DD
MD 10.32 0.24 6.34 1.34 12.49 | 16.94 | 0.03
CD 26.34 17.67 23.07 16.77 28.12 | 31.78 | 17.89
DD 19.39 9.90 15.82 8.91 21.34 | 25.34 | 10.14
Ve QM2 Loaz )l caaglie slas — O Jpor
Simulation with different structures
Actual test
3 layers | MD-CD | MD-DD | CD-DD MD CD DD
MD 8.16 14.24 3.71 28.42 46.98 | 18.05 | 40.23
CD 28.28 10.79 24.80 44,10 14.78 | 36.00 | 53.32
DD 9.97 11.99 5.60 29.83 | 44.09 | 19.66 | 41.40
- g/M? L ax b Caoglino slas — & Joux
Simulation with different structures
Actual test
3 layers | MD-CD | MD-DD | CD-DD MD CD DD
MD 9.28 19.29 20.85 2.96 26.77 | 16.93 | 12.01
CD 18.05 7.75 9.16 12.35 14,51 | 24.97 1.17
DD 6.96 22.34 23.94 0.48 30.01 | 14.81 | 14.87
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Simulation with different structures
Actual test
3 layers MD-CD MD-DD CD-DD MD CD DD
MD 28.33 40.03 50.97 12.20 77.01 0.87 24.03
CD 12.59 4.62 2.84 23.57 20.57 31.29 15.51
DD 15.62 26.16 36.03 1.09 59.48 9.12 11.75
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