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Off-axial Trapezoid Tearing Behaviors of Coated Fabrics
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Abstract: The off-axial trapezoid tearing tests of six different types of coated fabrics were carried out,

mainly considering 13 off-axis angles:from 0 to 90. 0° with interval of 7. 5°. The trapezoid tearing strengths

of all kinds of membrane materials at different off-axis angles were obtained. The results show that the

relevent curves of tearing strength of all membrane materials and different off-axis are symentrical at 45. 0°

angles, from 0 to 45.0° and from 45. 0 to 90. 0°, the tearing strength firstly decreases and then increases,

the maximum tearing strength is achieved at 45. 0°, the minimum value is at 15.0° or 22.5° and 75.0° or

67.5°%; the off-axial trapezoid tearing strength was determined by the strength and the breaking elongation

of yarns. Abaqus software is used to conduct finite element method(FEM), the displacement curves before

the onset of tearing can be simulated by FEM. The result is fits well with those obtained from tests, and

the initial loads of tearing obtained by FEM is also close to those obtained by tests.

Key words: coated fabric; membrane material; trapezoid tearing; off-axial; test; finite element method(FEM)
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Table 1 Fundamental parameters of membrane materials

Tensile strength/(kN « m ') Strain at break/%

No. Type Thickness/mm

Warp Weft Warp Weft
17 PVC coated plain woven polyester fibric 0.83 102. 92 93.40 26. 6 32.0
2% PVC coated plain woven polyester fibric 0. 86 108. 78 98.93 22.2 21.1
37 PVC coated warp knitted polyester fibric 0. 82 84.17 77.31 16. 4 25.9
47 PVC coated plain woven glass fibric 0.53 101. 02 94. 00 3.2 5.0
5% PVC coated plain woven glass fibric 0.53 127. 36 115. 32 3.2 6.9
67 PTFE coated plain woven glass fibric 0.91 152. 84 135.71 6.4 12.1
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Fig. 1 Equipment and fixture for test
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T

P4 Al o TR e 2 407 2R AR

Fig. 4 Typical tearing process of off-axial trapezoid tearing
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Fig. 5 Tearing strength of different materials at different off-axis angles
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Fig. 6 Failure mode of material 4% at different off-axis angles
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