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The range of utilization of composite materials is increasing due to the strengthening of environmental regulations 
that must satisfy energy consumption efficiency and safety at the same time. The composite material can satisfy 
various mechanical properties such as strength and weight depending on various manufacturing processes and 
manufacturing materials. Reinforcing layers manufactured by the conventional algorithm are compared with the 
maximum strength rather than the specific strength performance, which causes a problem that it is difficult to 
apply to weight reduction. It is necessary to compare and analyze the pattern algorithm and present an algorithm 
that can improve the specific strength. Regarding the pattern design of the reinforcing layer, there are researches 
that utilize simple linear patterns and existing research cases that newly develop pattern theory. Linear patterns 
can improve maximum strength, but they have nothing to do with increasing specific strength. Since it is difficult to 
estimate the strength of the newly developed pattern theory, there is a problem that it is difficult to design and 
apply it in various fields. The HCA-SIMP theory is an algorithm proven in the field of phase optimization of 
machine component structures. In this paper, we presented a method of designing a reinforcement pattern by 
applying the HCA-SIMP algorithm to the reinforcement layer of a laminated composite material tensile test piece 
and verifying it through a test piece test. The laminated pattern of the composite material utilized the existing 
research case. ASTM D3059 / D3039M was used as a reference for the shape and test method of the tensile test 
piece. Tensile test pieces were manufactured separately in a linear pattern, a SIMP pattern, and an HCA-SIMP 
pattern. The specific strength was calculated by the density value based on the pattern algorithm and the maximum 
strength by the tensile test. We compared the performance of various algorithms for improving the specific strength 
of laminated composite material tensile strength with the HCA-SIMP algorithm, and verified the validity of the 
results of this study. 
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