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Design and Molding Process Optimization of Polylactic Acid Skull Protective Cover
Peng Chunlei', Peng Yanlong', Chen Jiangang', Zhang Changming', Yang Lifeng’, Shi Huiming*

(1. School of Mechanical Engineering, Shaanxi University of Technology ,Hanzhong 723001, China; 2. School of Mechanical Engineering, Xi'an Ji-
aotong University, Xi'an 710049,China; 3. Department of Orthopedics, Affiliated 3201 Hospital, Xi'an Jiaotong University, Hanzhong 723001,China;
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Abstract : To assist the surgical treatment of patients with skull injury and avoid secondary contact injury, a non-invasive poly-
lactic acid (PLA) skull protective cover was designed based on the CT scanning data of patients with skulls by using medical imag-
ing, reverse engineering, additive manufacturing, and digital modeling technology. Through four factors and three levels of orthogo-
nal test table and Taguchi method, the tensile test and three-point bending test were carried out with the four process parameters of
layer thickness, filling rate, printing speed, and filling pattern as the main research objectives, and the tensile strength and bending
modulus as the optimization objectives. The results show that the influence order of processing parameters on the tensile and bend-
ing properties of flexible PLA molded parts is: filling rate > layer thickness > printing speed > filling pattern. The optimal process pa-
rameters of tensile properties are layer thickness of 0.2 mm, the filling rate of 100%, printing speed of 80 mm/s and filling pattern
triangle. The optimal process parameters of bending performance are layer thickness of 0.15 mm, the filling rate of 100%, the print-
ing speed of 60 mm/s and the filling pattern triangle. Finally, according to the comprehensive scoring method, the optimal process
parameters of the 3D printing molding test piece of PLA material were obtained as follows: the thickness of the layer is 0.15 mm, the
filling rate is 100%, the printing speed is 80 mm/s, the filling pattern is the triangle. According to the optimal process parameters,
the additive manufacturing of the PLA skull protective cover sample was carried out.

Keywords : skull injury ; digital design ; taguchi method ; tensile property ; bending property; additive manufacturing
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