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Application of waste fan blades in engineering plastics field: experimental study
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Abstract: With the expansion of glass fiber-reinforced plastic (FRP) products market, its output increases year by
year. At the same time, the amount of its waste also increases dramatically. The number of waste FRP will increase
explosively in the next few years. To develop a new way for recycling waste FRP, the broken waste fan blade powder
is investigated. Firstly, the morphology and structure of the waste fan blade powder are tested. Secondly, the waste
fan blade powder is modified by liquid coupling agent KH-550 and liquid paraffin, and then mixed with
polyethylene (PE). Finally, the mechanical properties of the obtained material are analyzed. The experimental results
show that, the longitudinal shrinkage rate of the modified composite reduced by 49.85% compared with that of the
conventional formula, and the tensile strength, elongation at break and simply supported beam impact strength
increased by 66.11%, 21.58% and 42.72%, respectively
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Fig.1 Powder characterization diagram of waste wind
turbine blades
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Fig.2 FTIR diagram of the waste fan blade powder
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Fig.3 Thermogravimetric diagram of the 0.050 mm waste
fan blades powder
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Tab.3 Test results of the unmodified waste fan blades/PE
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Tab.4 Test results of the modified waste fan blades/PE
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Tab.5 Comparison of properties between the modified and unmodified composites
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Fig.4 Surface morphology of the waste fan blade/PE composite material
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Fig.5 Impact fracture surface morphology of the waste fan blade/PE composite material
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