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The effect of key manufacturing technologies of high-performance
glass fiber mat on properties of composite
XIA Xiaolin' XIE Yuanbo® LI Hui' YU Wanping' CAI Yurong® YAO Juming’
(1. Zhejing Hengshi Fiberglass Fabrics Co. Ltd. Tongxiang 314500 China; 2a. Key Laboratory of Advanced Textile Materials
and Manufacturing Technology Ministry of Education; 2b. Silk Institute College of Materials and Textiles
Zhejiang Sci-Tech University Hangzhou 310018  China)

Abstract: To develop glass fiber reinforced composites with higher strength and modulus can better meet the new
market demand. In this study 5 kinds of glass fiber fabrics were fabricated by using different glass fiber yarns and
polyester yarns as raw materials through various knitting technology. The effects of key manufacturing technologies of
glass fiber fabric including knitting technique and forming method on resin permeability and mechanical properties
of composites were investigated. The experimental results show that stitching length of fabric material type of 0°yarn
and forming method could influence fabric porosity resin permeability and mechanical properties of composites.
Adopting two-stage forming method and selecting 0° glass fiber yarn as twisted yarn can increase fabric porosity
maintain the regular fabric structure and improve the mechanical properties of composites. The glass fiber composite
prepared by the optimized process has higher tensile strength and tensile modulus which is expected to have a wide
application in wind power turbine blades.
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° Tab.1 Basic physical parameters of different glass yarns
/ / /
1 m tex % %
1.1 1 9 68 <0.1 0.45~0.85 EP
o) 6g/cm3 ( 2 13 2 400 <0.1 0.75~1.05 EP
1 ) 3 17 1 200 <0.1 0.40~0.70 EP
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Tab.2 Parameter specifications of five kinds of glass fiber mat
/tex /mm /(g-m™?)
1 68.0 3.63 778 +£0.05
2 68.0 4.00 778 £0.05
3 68.0 5.00 778 +£0.05
4 11.1 4.00 765 £0.05
5 11.1 4.00 781 £0.05
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Fig.1 Schematic diagram of drawing test sample

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



v4.0%)

Vol.55 No.5 55 5
May 2018 Journal of Silk 2018 5
SEERAENL
g A RN
NN
R 3
. AR
B 2 B3 T 4
4 5
Fig.4 The back morphologies of five samples
2.1.2 o 5
5 5
3 0 3
3
Tab.3 Data analysis records of fabric grams per square meter
/(g-m™) /(g-m™)
1 770.9 781.0 779.5 777. 1 8.3 8.7 9.0 8.7
2 774.4 770.6 774.8 773.3 7.8 9.0 8.6 8.5
3 795.1 799.8 784.2 793.0 8.5 7.9 8.8 8.4
4 747.6 767.4 748.2 754.4 9.8 9.3 10.8 10.0
5 769.5 785.8 749.2 768.2 15.1 18.5 16.8 16.8
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Tab.4 0° and 90° tensile performance of samples
0° 90 °
+ + + +
/ / / / / / / /
MPa Yo GPa % %o % GPa Yo GPa %o %o %o

1 162.9+11.3 8.3 16.24+1.9 11.9 72.03 52.23 379.75+10.4 7.5 23.65+1.2 8.3 71.74 51.99
2 165.8+13.3 9.1 15.83 1.5 9.4 71.74 51.87 391.84+8.2 6.1 24.58x1.6 7.9 71.30 52.25
3 171.6+7.5 4.9 15.23+0.8 5.0 71.41 51.47 389.26+10.8 5.9 23.89+1.5 6.1 71.87 52.71
4 98.8+6.7 7.1 12.97+0.7 5.2 72.01 52.21 265.45+5.9 4.3 15.67+0.9 5.2 72.56 53.08
5 92.2+6.1 6.6 13.29+0.9 6.2 71.22 51.24 260.87+7.6 5.1 16.34+0.8 4.9 72.03 51.49

5 0°  90°
Tab.5 0° and 90° compression performance of samples
0° 90 °
+ + + +
/ / / / / / / /
MPa % GPa % % % MPa % GPa % % %
1 185.07«11.2 7.3 16.63+2.0 10.8 71.83 51.99 408.43+9.6 6.8 24.67+2.3 9.7 71.03 51.01
2 187.17 +13.7 6.8 17.82+1.7 8.6 72.04 52.25 410.87 £10.8 7.2 25.53+1.2 8.1 71.17 51.18
3 186.86+10.9 7.1 16.27+1.4 7.2 72.41 52.71 405.82+8.7 9.0 25.72+1.6 9.1 71.09 51.08
4 194.14+£9.7 6.5 14.48+0.9 8.3 72.71 53.08 398.90+11.6 8.3 24.52+0.9 6.8 72.78 53.17
5 180.04 +8.9 5.3 14.75+1.5 9.0 71.43 51.49 405.72+7.2 8.1 23.98+1.0 8.1 72.83 53.23
3 0°
4 0°
5 )
0° =160 MPa 0° =15 GPa;
90° =320 MPa 90° =17 GPa
1) 0° °
2) |
o J . 2010 38(5): 22-24.
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