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Viscoelastic and Viscoplastic Characteristic of the Polyester Multi-axial
Warp Knitted Fabrics Coated by Polyethylene
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Abstract: In order to study deformation behavior at tensile mode of multi-axial warp knitted fabrics with
coating, the new coated fabric used for membrane was made by quad-axial warp-knitted fabric with four
directions(0°,90°and 445°) of high strength polyester. The uniaxial tensile test and a series of creep and
strain recovery tests with different parameters were conducted in five directions. The effect of stress and
fabric structure on the material’ s creep response was studied and the viscoelastic and viscoplastic
deformation data from creep and strain recovery test was analyzed via a mathematical model. The results
show that the mathematical model is consistent with the experimental data, indicating that the
mathematical model can be used to predict the creep behavior of the coated fabrics.
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Fig. 1 The principle diagram of creep and strain recovery
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Fig. 3 The stress-strain curves of un-axial tensile
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Table 1 The failure stress of specimens with
’ ° different cutting angles MPa
1.2.2
5 0° 22.5° 45° 67.5° 90°
100 mm/min , 5 1# 22.87 12.49  31.51 9.93 23.62
24 25.15 12.47  31.43 11.52  23.66
’ 3E 23.67 11.96  28.86 10.85  22.37
° 44 27.76 12.38  30.72 9.64 22.87
o 0 5# 26.62 13.27  29.23 10.04  23.55
’ 7h 0. 25.21 12.51 30.35 10.39 23.21
7 h, )

2.02 0. 47 1.24 0.77 1.26

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig. 6 Creep and deformation recovery tests
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Viscoelastic and viscoplastic strain under

different stresses
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Fig. 12 Schematic diagram of tensile creep deformation
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Fig. 13 Creep deformation and its prediction data
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