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Properties of Flame Retardancy and Low Toxicity of Siloxane
Modified Vinyl Ester Resin Composites
LI Guo', WEI Jianhui*, ZHU Jun', LI Xiang', FU Xin®

(1. Luoyang Ship Material Research Institute, Luoyang 471023, China;
2. Wuhan Second Ship Design and Research Institute, Wuhan 430064, China)

Abstract: The forming process, mechanical property, flame retardancy and low toxicity of the glass fiber reinforced siloxane
modified vinyl resin composites are studied. It is found that when the thickness of the laminate is less than 40 mm, the compos-
ite material can be formed by vacuum assisted resin infusion( VARI) in the primary forming, and the formation is fine. When
the thickness of the laminate is more than 40 mm, the composite material can be formed by VARI in the secondary forming. The
mechanical properties of the modified composites decrease by less than 10%. The properties of flame retardancy and low toxicity
of the siloxane modified vinyl resin composites are studied by oxygen index, low flame seeding, smoke toxicity, normal tempera-
ture toxicity and high temperature toxicity tests. The results show that the synergistic flame retardancy of the phosphorus and sili-
con significantly improves the flame retardancy of the composite, and that the oxygen index increases from 24.5% to 38.0%. The
low flame retardancy can meet the service conditions of the wall and ceiling lining. The low toxicity and low smoke properties of
the siloxane compounds significantly reduce the smoke and toxicity of the composites. The smoke density of the siloxane modified
vinyl resin composites is 189, and its toxicity is low, which can be used in a closed environment.

Keywords: siloxane modified vinyl resin composites; vacuum assisted resin infusion; mechanical property; flame retardant
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Fig. 1 Vacuum assisted resin infusion process
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Table 1  The mechanicalproperty of composite material before and after resin modification
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Fig. 4 Oxygen index test characterisation of resin materials before and after siloxane modification
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Table 2 Low flame spread of siloxane modified vinyl resin composites
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Table 3 Harmful gas concentration test results of siloxane modified vinyl resin composites
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Table 4 Room temperature emitted gas test results of siloxane modified vinyl resin composites %
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