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Surface Quality and ILSS of Glass Fiber Reinforced Polypropylene Composite Pipe Prepared by Filament Winding
Guo Bingbing, Fang Li, Zhou Xiaodong
(State Key Laboratory of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract : The glass fiber reinforced polypropylene composite pipe was prepared by using filament winding, the effects of
preheat channel temperature and mandrel temperature on the surface qualities of inner and outer walls of the pipe were examined
severally, in addition, the effects of mandrel temperature, hot air gun angle, prepreg tape tension, winding speed and pressure
roller radial pressure on the interlaminar shear strength (ILSS) of the pipe were studied and the filament winding process conditions
were optimized, then SEM was used to obtain the interlaminar fracture microscopic picture of the pipe. The results reveal that a
wonderful surface quality of the outer wall can be obtained by improving the preheat channel temperature properly and a fabulous
surface quality of the inner wall can be obtained by improving the mandrel temperature. With the mandrel temperature, prepreg tape
tension and pressure roller radial pressure increasing, the ILSS becomes larger in general, and with the hot air gun angle and winding
speed increasing, the ILSS increases firstly and decreases lastly. Under the optimal process conditions of that the preheat channel
temperature is 220°C, the mandrel temperature is 160°C, the hot air gun angle is 6°, the prepreg tape tension is 24 N, the winding
speed and pressure roller radial pressure is 4.71 m/min and 0.15 MPa respectively, the inner and outer walls of the prepared pipe
are smooth and the ILSS reaches 29.60 MPa. SEM analysis shows that the combination of the fiber and matrix resin in the pipe is
tight and the interlaminar bonding is good.

Keywords : continuous fiber ; filament winding ; process optimization ; interlaminar shear strength
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