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Abstract: Three kinds of weft knitting structure fabrics (weft plain, rib, cardigan ) based on ultra-
high molecular weight polyethylene (UHMWPE) as raw materials were knitted by computerized flat
knitting machine. Each kind of fabric was laminated from six layers into composite material plates re-
spectively, which is laid up in (0 °, 90 °) 5, by VARTM. The bending performance and the influencing
factors of the three kinds of fabrics were studied, which were followed by the comparison and analysis
of the stress-deflection curve and the failure mode. The results indicate that the bending stress-deflec-
tion curve of three kinds of UHMWPE weft knitting structure composites has nonlinear characteristics
and the curves are all similar to a parabola; the bending strength of weft plain knitted fabric laminated
plate is the best, rib is the second, cardigan is the last. This shows that the technological parameters
of different fabric structures have a great influence on the bending performance of composite materi-
als. The bending failure mainly occurs on the resin matrix, and no fracture, tearing occurs on the re-
inforcement. This also shows that the reinforcing material made by UHMWPE fiber has strong tough-
ness and high strength.
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Table 1 Technological parameters of three different fabric structures

Structure  Thickness/mm Wale density/(course/5cm)  Course density/(wale/5cm)  Total density/(loops/25cm?)  Knit mass/(g « m™ %)
Weft plain 0.76 46. 66 26.70 1245. 84 218.13

Rib 1.01 36.92 30. 82 1136. 94 208. 86
Cardigan 1.03 17.07 24. 24 416. 76 188. 77
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Fig.1 The composite before and after fabrication (a)bonding with vacuum membrane; (b)the composite after fabrication
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Table 2 Three weft knitted composites bending performance

Bending Maximal bending Maximal bending Deflection/

Structure
direction force/N stress/ MPa mm
90° 153. 94 72.88 10. 67

Welt plain
0° 144. 46 68. 39 10.73
90° 121. 38 55.58 10. 30

Rib

0° 130. 32 59.67 10. 69
90° 93. 35 41.58 10. 26

Cardigan
0° 113. 25 50. 47 10.92
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Fig.4 The figure of curving and destructive sample (a)the upper surface; (b) the lower surface
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Fig. 5 SEM images of fiber surface after bending (a)several fibers; (b)single fiber
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