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Pretreatment of Carbon Fiber Reinforced Epoxy Resin Composites by Laser Selective Ablation

LI Chang—qing, XU Yi, REN Pan, ZHOU Lei

(Department of Equipment Maintenance and Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072)

Abstract: Patch repair method has been mainly used on surface repair of composites, and the bonding property between
the patch and the damaged surface is the major factor that affects the repair effect. Surface pretreatment is an important
way of enhancing the bonding strength. Nd : YAG laser machine was used for selective ablation pretreatment of carbon
fiber reinforced epoxy resin composites. Microscope morphology, physical and chemical properties and mechanical prop-
erties of the composites were analyzed with scanning electron microscopy (SEM), 3D profiler, X-ray photoelectron spec-
troscopy (XPS) and Raman spectrometer respectively. The results show that the epoxy resin can be removed effectively and the
structure of the carbon fiber unwounded, the surface active property and the bonding performance promoted, the number of C=0
group increased by approximately 87 % and the adhesive tensile—shear strength upgraded about 36 %.
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Table 1 Setting parameters of the laser device

Power Scaning

Scaning Pulse Frequency/

speed/
time/n  width/ms kHz

LD2/A  (mmes ')

coefficient

0 500 1 10 15
7.5 500 1 10 15
15 500 1 10 15
20 500 1 10 15
27.5 500 1 10 15
32.5 500 1 10 15
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Table 2 Properties of the common resin and f{iber!'?

. . Gasification
Thermal conductivity/ Specific heat/

Material  temperature/
Wem' «-K') (J+Kg'-+0C)
Epoxy
4 0.70 1. 60 510
resin
Carbon
1. 56 0.17 3 317
fiber
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Fig. 6 Raman spectra of the composite plate before and after laser ablating
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