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Influencing mechanism of compaction force on interlayer shear strength of laser heating-assisted

CF/PEEK with in-situ consolidation
LIU Fengwei', LI Hui', WU Ting**,ZHANG Xiaoxiang'*, CHEN Zhanchun'*?, LIANG Jianguo'**,LIU Jianglin'**
(1. School of Mechanical Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. Advanced Forming and Intelligent Equipment

Research Institute, Taiyuan University of Technology , Taiyuan 030024, China; 3. Xinjiang Intelligent Equipment Research Institute , Aksu 842008, China)

Abstract : Laser heating, with its high heat flux density and rapid response characteristics, has emerged as a new heating
method for automated fiber placement (AFP) technology of thermoplastic composites. In order to explore the influencing mecha-
nism of compaction force on the interlayer shear strength (ILSS) of laser heating-assisted continuous carbon fiber reinforced poly-
ether ether ketone (CF/PEEK) prepreg after in-situ consolidation under AFP technology, the four compaction forces were selected in
the range of 100 to 400 N, with a gradient of 100 N. The influence mechanism of compaction force on ILSS was analyzed by
combining the ILSS test results obtained through short beam shear (SBS) tests with microscopic analysis, pressure-sensitive paper
detection and thermal history monitoring. The results indicate that within the 100—400 N range, the ILSS exhibits a nonlinear
increase with compaction force. Compared to the 100 N samples, the average ILSS of the 400 N samples increases by 31.21 MPa,
representing a 123.1% increase. Microscopic analysis show that under high compaction force, the interlayer porosity is reduced, the
flatness is improved, the swelling behavior of material is effectively inhibited, and the interlayer contact is more intimate. In addi-
tion, pressure-sensitive paper testing results show that as the compaction force increases, the adverse influence of the surface
morphology of the original prepreg on the initial intimate contact between layers weakens, and the effective pressure area increases

and is more evenly distributed. The thermal history curve further reveals that higher compaction force can reduce the interlayer
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contact thermal resistance, causing the temperature of 2—4 layers to increase by 15—20 °C. This study elaborates on the mechanism

of compaction force increasing interlayer bonding strength, providing a theoretical basis for optimizing the in-situ consolidation

manufacturing process of thermoplastic composites.

Keywords : thermoplastic composites ;

bonding ; interlayer shear strength
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