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Effect of Ultrasonic Compaction on Quality of Composite Stepwise Cured
by Low-Energy Electron Beam

ZHANG Xiaohui, DUAN Yugang, LI Chao., ZHANG Jingjing, ZHAO Xinming

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To improve the interlaminar shear strength (ILSS) of composite cured by low-energy
electronic beam, the ultrasonic compaction mechanism is designed to fabricate laminate with low-
energy electronic beam curing system, which transmits the energy of ultrasonic to the prepreg
layers. The effects of ultrasonic compaction parameters on voids and ILSS are analyzed.
Experiments show that the mechanical effect and heating effect are produced in ultrasonic
compacting process, which eliminate interlaminar voids and enhance bonding strength of fibers
and resin, then improve the quality of the composite. When the laminate layers are compacted
with 7.5 pym ultrasonic amplitude, the laminate’s ILSS is 11. 7% higher than that of the laminate
fabricated without ultrasonic compaction, and the void content is reduced to 1.80%. When the
compacting force changes from 100 N to 220 N, ILLS is only improved by 3. 64% and the void
content gets under 2.62%. Larger amplitude and compacting force will induce increasing resin
cure degree due to the rising temperature, resulting in lower resin permeability and ILSS.
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