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Optimization of Key Process Parameters for Tape Winding Based on

Composite Products With Cone Structure
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Abstract In order to investigate the influence of the precise control and time—varying coupling effect of the
process parameters of tape winding on the performance and internal quality of composite with conical structure, this
paper conducted optimization research on the key process parameters of tape winding forming for nozzle diffusion
section products through design experiments and response surface methodology. The results show when using 50 mm
wide carbon cloth tape for winding forming, the winding temperature and pressure were controlled at (60~65)C/
(700~800) N, and the interlayer shear strength can research 21 MPa, with fluctuation of 5% in the dB difference

defected by ultrasound. Under these process conditions, there is a significant improvement in the internal quality of

the product, with can meet the requirements of engineering and speed increase.
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Tab.1 Basic performance parameters of prepreg tape
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Tab. 2 Main experimental equipment and specifications
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Fig. 1 The test equipment and test of prepreg tape peeling
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Fig. 2 Schematic diagram of tape winding process
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Fig. 3 Relationship between winding pressure and production properties
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Fig. 4 Relationship between winding temperature and peeling

tension of prepreg tape
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Internal

products under different winding temperature ranges
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Tab.3 Interlaminar shear strength testing results of
products in the coupling domain
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Fig. 7 Interlaminar shear strength testing results of products in

the coupling domain
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Tab.4 Process parameters in the optimal domain
corresponding to each process condition
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Tab. 5 Ultrasonic testing results of products in the
coupling domain
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