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Research on the relationship between viscoelasticity and shock
isolation performance of warp knitted spacer fabrics
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Abstract: Warp-knitted spacer fabric which is commonly used in impact protection is selected as test materials to study the
relationship between viscoelasticity and the performance of shock isolation. A damping test platform is built to test different
specifications of warp-knitted spacer fabric including compression elastic modulus, damping ratio and the residual impact load
under different impact speed. Experimental results show that there is no clear correlation between the shock isolation perform-
ance and the viscidity or the elasticity. Accordingly, viscosity-to-elasticity ratio is proposed to characterize the relationship
between viscoelasticity and shock isolation performance, and it is found that appropriate viscosity-to-elasticity ratio within a

certain range can help to achieve better shock isolation performance.
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Tab.1 Structure parameters of fabrics

ao - 1;%%3‘)3/ i NEEE/ i ?L%l%/ R ERZ/ =3: 94 ﬁ%l%/
PFF+5em ) (#E%] +5cm™ 1) (L » cm™%) mm mm (g+m™2)

fi E-SIACER 40.0 30.0 24.0 0. 20 13.5 1508.8
f, E-SIALER 40.0 30.0 24.0 0. 20 18.5 1730.4
f5 75 F M AL 42.5 15.0 5.0 0. 20 9.0 881.2
f VaviACEN 42.5 15.0 8.5 0. 20 9.0 771. 6
f5 VaviACEN 45.0 30.0 9.0 0. 20 6.0 761. 2
fs ay: AT EN 50. 0 30.0 10.0 0.20 6.0 1166.4
fr ay: AT EN 40.0 32.5 9.0 0.20 10.5 1477.2
fs VaviACEN 30.0 32.5 4.5 0. 20 5.0 930.0
fo VaviACEN 42.5 15.0 7.0 0. 20 15.5 1253.2
fio ay: AT EN 47.5 15.0 7.5 0.20 12.5 1166.4
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Tab.3 Vibration transmissibility and resonance frequency Tab. 4 Results of viscoelasticity test
ETR=2 PRI (f,) /Hz 1% 3% FEARAE ( Tinax) ETR=2 JE 45 SRR/ kPa FHLJE e (D
fi 19.61 1.74 f 0.025 0.35
fz 14. 49 1.17 fz 0.020 0.82
fs 32.79 2.61 {5 0.026 0.21
fs 58. 82 2.9 fs 0.031 0.18
{5 66.67 3.71 {5 0. 045 0.14
fs 76.92 2.33 {5 0. 066 0. 24
{7 55.56 2.77 {7 0. 050 0.19
fs 100 2.44 fs 0. 054 0.22
fo 16. 39 1.03 fo 0.021 2.03
fi0 34.48 2.44 fi0 0.023 0. 23
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Tab. 6 Viscosity-to-elasticity ratio results —_— 000+ -7 m/s
#E’— 6 000 -
R G5 Ol 3 EE & 5000
f, 13.99 #4000
f, 10.29 ;‘;'E 3 000
5 8. 20 ﬁ\ 2 000 W
f5 3.12 3.12 3.653.824.08 5.83 820 991139940299650
fs 3.65 KL
fr 3.82
fs 4.08 6 3HEEAMBMATEBETERBRILHX AR
£ 96. 50 Fig. 6 Relationship between residual impact load and
fio 9.91 viscosity-elasticity ratio under three speeds
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