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(a) CORCHIICL-1Winder

(b) DST,, ,, Twsting machine
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Fig. 1 Winder and twisting machine used in this experiment

%1 UHMWPE K485 %
Table 1 Property parameters of UHMWPE filaments

Linear Strength/ Modulus/  Elongation/  Mass/
density/tex MPa MPa % kg
69.67 34.04 1361 2.97 1. 86

K2 GEHAYHNENIZSH
Table 2 Process parameters on machine of weft plain

knitted fabrics

Stitch depth Tension/N Head speed/(m s 1)

90 25 0.4

R3I GEHEAVMNTINIZSH

Table 3 Processing parameters off machine of weft plain knitted fabrics

Thickness/ Course density/ Wale density/ Total density/ Knit weight/ Diameter/ Under-full
mm (course * (5 cm) 1) (wale * (5 cm) ™ 1) (loops * (25 cm) %) (g+m %) mm coefficient
0.76 46. 66 26.70 1 245. 84 208.13 0.295 25.24
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4>| Curing for 24 h |—>| Demolding and finishing
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Fig. 2 Flowchart of VARTM process

| Resin and curing agent |
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Table 4 Impact energy levels for each weft plain knitted

fabric composites of different layers

Layer Impact energy/J
1 ] 4 10, 15, 20, 25, 30
(a) Whole image (b) Partial image 6 15, 25, 35, 40, 45
8 15, 25, 35, 45, 55

&3 4 TEF U5 A b Rt o R R R S R
Fig. 3 Whole and partial images of impact specimen of

welt plain knitted fabric composites 2 ER5iF
2.1 MEFRBERSHH
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B4 il e A Copsb g 15, 35, 55 1) 25 F4F 81 A bR E R IR
Fig. 4 Tmpact test support fixture il B R R B0 B ik R 2. AT AR E L
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Fig.5 Contact force-time curves for four, six and eight layers weft plain knitted composites under various impact energies
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Fig. 6 Contact force-deflection curves for four, six and eight layers weft plain knitted composites under various impact energies
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(a) Maximum contact force-impact energy curves
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Fig. 7

(b) Total contact time-impact energy curves
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Maximum contact force-impact energy and total contact time-impact energy curves for four, six and

eight layers weft plain knitted composites
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Fig. 8 Maximum deflection-impact energy and
permanent deflection-impact energy curves for four, six and

eight layers weft plain knitted composites
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Fig. 9 Energy analyzing images for four, six and

eight layers weft plain knitted composites
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Fig. 12 Impact damage images of eight layers weft plain

knitted composites under impact energy of 15, 35, 55 J
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Impact damage on ultrahigh molecular weight polyethylene

weft knitted composites with different layers

LI Cuiyu*"?, YANG Xue', FENG Yanan', LUO Yuewen'
(1. Institute of Textile, Tianjin Polytechnic University, Tianjin 300387, China; 2. Key Laboratory of Advanced

Textile Composites, Ministry of Education, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract ;

The impact properties of ultra-high molecular weight polyethylene (UHMWPE) fiber/epoxy weft plain

knitted composites by vacuum assisted resin transfer molding (VARTM) process were investigated by considering

impact energy and absorbtion energy profile diagram and the related contact force - deflection curves. The compos-

ites consisting of 4, 6, 8 layers weft plain knitted structure were subjected to different impact energies (10-55 ]).

The damage modes and damage processes of fabrics under varied impact energies were also discussed. Results show

that the maximum contact force is observed in 8 layers weft plain knitted structure, followed by 6 layers weft plain

knitted structure, and the minimum contact force is observed in 4 layers weft plain knitted structure; the impact de-

flection of three knitted composites is increased by increasing the impact energy; the effective damage modes for pen-

etration are matrix cracking and fiber splitting, matrix and fiber breakage is the effective damage mode in the case of

perforation.
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