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Effect of CF Surface Modification on Mechanical Strength of 3D Printing PLA / CF Specimens
Liu Xiaojun, Yessimkhan Shalkar, Miao Jianfei, Li Fei, Xiang Shengyi, Chi Baihong, Yang Weimin, Jiao Zhiwei

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract : Using short carbon fiber (CF) and polylactide (PLA) as experimental materials, the short CF was surface treated

with nitric acid under constant temperature water bath heating and the‘physical characteristics of treated CF was presented. The

results showed that the surface roughness of the short CF.was significantly increased after nitric acid treatment, and more grooves

were found. The diffraction intensity of graphite crystal plane (002) and (100) was obviously improved, and the content of C

element on carbon fiber surface was lower than that of untreated, and the contents of O element and N element were improved. The

treated and untreated PLA / CF pellets were manufactured by the twin-screw extruder respectively with 5% CF mass fraction, which

were used as the material to print tensile, bending and impact specimens on pellets 3D printer. The eftect of CF surface treatment on

the comprehensive mechanical strength of 3D printing PLA / CF specimens was studied. The results showed that the comprehensive

mechanical strength of PLA / CF specimen after nitric acid treatment was improved obviously.

Keywords : carbon fiber ; surface modification ; PLA ; composite ; fiber reinforcement ; 3D printing ; comprehensive

mechanical property
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