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3D printing technology has recently been used in various industries such as aerospace, automobile, mobility, 
medical care, and construction due to the advantages of customized production and the ability to produce complex 
shapes without a mold in rapid prototyping. Among them, the FDM method is widely used. This FDM method has 
the advantage of being able to change mechanical properties by mixing glass fibers or carbon fibers with polymer 
materials. Since it is difficult to predict the change in physical properties, it is necessary to analyze the correlation 
between the presence or absence of reinforcement and mechanical properties according to the lamination pattern. 
Therefore, in this paper, the mechanical properties according to the reinforcement pattern of the laminated 
composite material were analyzed in units of tensile and impact specimens. The specimens consisted of four cases: 
a specimen without reinforcement and a specimen with three types of reinforcement applied. Then a tensile test 
and an impact test were performed. Tensile test pieces and impact test pieces were prepared according to the 
composite material test method according to ASTM D3039 and ASTM D6110, respectively. For the tensile test, the 
test data were obtained using the load-displacement curve, and the yield strength, maximum strength, and 
breaking point were comparatively analyzed. In order to analyze the physical properties of the laminated 
composite material in more various ways, an impact test was performed, and the impact energy was obtained and 
analyzed for comparison. Based on the results of the comparative analysis, it was confirmed how to present the 
reinforcement pattern to improve the physical properties. These research results are expected to be utilized as 
basic data for parts to which laminated composite materials are applied in the future. 
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