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Low velocity impact resistance of warp-knitted spacer fabrics of
negative Poisson’s ratio
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(1. Engineering Research Center for Knitting Technology Minisiry of Education Jiangnan University
Wuxi  Jiangsu 214122  China; 2. Key Laboratory of Eco-Textiles ( Jiangnan University)
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Abstract In order to study the impact resistance and energy absorption of warp—knitted spacer fabrics of
different negative Poisson’s ratios under low velocity impact five different auxetic warp-knitted samples
were used for falling weight impact tests and the influence relations of energy absorption rate and impact
resistance to auxetic performance and initial impact energy were analyzed based on impact load-time
curves and impact load-displacement curves. Results show that the energy absorption rate and impact
resistance increase with the increase of the negative Poisson’s ratios value. The initial impact energy can
also affect the energy absorption rate and impact resistance but have few influences on the overall energy
absorption value of the fabrics under low velocity impact.
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Tab.1 Material specification and guide bar setting
GBI 22.22 tex (2322/2422) x3/(19044/1244) x3// 1 1
GB2  22.22 tex (1044/1244) x3/(2322/2422) x3// 1 1
GB3  11.11 tex 1-0-00/04-0-0/00-0-0/0000/0444/1-000/0414/1044/1444/1444/1000/0444//
GB4  0.09 mm 1# 10404/1049// ; 2* $104-0/0404// ; 3* S(04904) x6/(10490) x
6// (4t (14040) x6/(0404) x6// ;5% 10404/1-040//
GB5  11.11 tex 1440/0-0-04/14-00/0000/0004/144-0/0004/1440/0044/1444/14110/0004//
GB6  22.22 tex (1440/1442) x3/(2223/2224) x3// 1 1
GB7  22.22 tex (2223/2224) x3/(14490/1442) x3// 1 1
2 1 mm 2%
Tab.2 Let-off setting 7
/( mm= -1 ( )
v ( )
2 GB1.GB2.
Y 12 970 1
3 GB6.GB7
4* 5 o 1" ~5*
4 1010 -0.375. -0.437. -0.513. -0. 614, -0. 625
1 900
GB1.GB7
6 1010 1.3
1 900 ASTM D7136 /D7 136 M—2012 (
5* 5 1010
1 900
GB2.GB6 4 1010 >> Instron
1 900 Dynatup 9250HV
1 1010 : (25 £2)C
1.2 (65+2) % .
5 12.5 mm
22.4 kN,
o 50 mm 3 5

40 mm o
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Tab.4 Parameters of impact tests
/(mes™') /]
1" 1.5 7.013
2# 1.5 7.013
3# 1.0 3.125
3# 1.5 7.013
3# 2.0 12.500
4* L5 7.013
5* 1.5 7.013 s
B} 8)/ms
5
2
Impact load and time curve of five samples
2.1 under same initial impact energy
3 1 12.500 J
7.013 ]
2 ;
;3
12
2.2 -
5 7.013 ]
o - 3# B
St 4% 3% _0f 1", 4* Fig.2 Impact load and time curve of sample 3"
5* 5 under different initial impact eneries
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Fig.3 Impact load and displacement curve of five Fig.5 Energy absorption and time curve of five

samples under same initial impact energy simples under same initial impact energy
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12.500.7.013 ]

o

3" 3.125.7.013.12.500 J
- 6 0
4 3* - 3
Fig.4 Impact load and displacement curve of sample

3" under different initial impact energies
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Fig.6 Energy absorption and time curve of fabric sample 3%

under different initial impact energies
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