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Effect of needle punching process on stab resistance property for UHMWPE nonwovens
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Abstract: The samples of the ultra high molecular weight polyethylene ( UHMWPE) needle punching nonwovens
were prepared for the purpose of researching the relationship between the structure characteristics and the stab
resistance property. The porosity tensile strength and static stab resistance property of the samples were tested and
analyzed and the regression analysis of porosity and static stab resistance property was carried out. The results show
that the porosity of UHMWPE nonwovens is significantly affected by needling depth and needling density and the
porosity of the samples decreases with the increase of needling depth and needling density. The stab resistance
property of the samples increases with the increase of needling density and needling depth within the range of 5. 16—
11.17 mm and 521.914012. 63 n/cm® respectively. Furthermore the quadratic regression equation has high
confidence level which means that it can be used to study the relationship between the static stab resistance and
porosity and weight per square meter of UHMWPE nonwovens.
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Tab.1 The characteristic parameters of samples
10 UHMWPE / / / / /
° (g-mfz) mm % mm ( -cmfz)
> N 0.85 86.68 9.84 521.91
; ! ? P 0.80 85.96  9.84 767.27
UHMWPE UHMWPE 3% 109.9+5.6 0.76 85.57 9.84 1012.63
4 0.93 86.72 5.16 767.27
5" 0.79 85.63 11.17 767.27
’ 6" 1.08 85.37 9.84 521.91
7* 1.02  84.15 9.84 767.27
° 8% 159.4+7.1 0.93 83.03 9.84 1012.63
UHMWPE 9* .10 84.56  5.16 767.27
o 10* 0.98 83.69  11.17 767.27
1n* 1.19  83.33 9.84 521.91
1 12* 1.15 83.21 9.84 767.27
13" 183.37+6.3 1.10 82.86 9.84 1012.63
1.1 14" 1.20 83.60 5.16 767.27
( 15* 1.10 83.09  11.17 767.27
) 51 mm 3.3 tex 16" 1.33  82.96 9.84 521.91
2.7 GPa. 17" 1.29 82.94 9.84 767.27
: ( 18" 206.56 +6.4 1.21 82.15 9.84 1012.63
) TM3030( 19: 1.29 83.17 5.16 767.27
20 1.28 82.76  11.17 767.27
) Instron3369 ( 21° 1.65 82.58  9.84 521.91
) YGL41LA 22* 1.57 82.07 9.84 767.27
( ) 23* 270.76 +5.8 1.42 81.18  9.84 1012.63
1.2 24" 1.62 82.48 5.16 767.27
— — 25* 1.47 81.18  11.17 767.27
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Fig.3 Change of mechanical property of the samples with the needling density
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Fig.5 Change of static puncture force with needling process
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