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Table 1 Electrical heating simulation input parameters
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Fig.2 Temperature field of prepreg at different time
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Fig.3 Schematic of electrical heating assisted tape placement
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Effects of Ohmic Heating on Interlaminar Shear Strength and Crystalinity of

PEEK CFRP Composite

ZHANG Xiaohui, ZHANG Shaolei, ZHU Yuxiang, WANG Ben, DUAN Yugang
(Collaborative Innovation Center of High-End Manufacturing Equipent, Xi’an Jiaotong University, Xi’an 710049, China)

[ABSTRACT]

In order to meet the requirement of high efficiency heating in automated fiber placement (AFP) of

thermoplastic composites, a method of high efficiency heating by using the Ohmic characteristic of PEEK prepreg was
studied. Through the mathematical analysis of Ohmic heating convection and radiation heat dissipation, and ABAQUS
electrothermal simulation, the basic laws of Ohmic heating of PEEK composite were obtained. The Ohmic heating effect
of PEEK composite was experimentally studied by using the designed double-roller electrodes experimental device.
The results show that the interlaminar shear strength (ILSS) of the composite by Ohmic heating increases first and then
decreases with the increase of heating electric power, and reaching a maximum of 35.6MPa when the electric parameters
are DC voltage 30V and current 3.3A. With the increase of the compacting force, the ILSS also increases first and then
decreases, and reaching a maximum of 29.5MPa when the compacting force is about 322N. In addition, the crystallinity
of prepreg decreases with the increase of temperature, and the effect of compacting force on crystallinity of the prepreg
is not obvious.

Keywords: Ohmic heating; Composite; PEEK; Interlaminar shear strength (ILSS); Crystallinity
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