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Abstract

The purpose of this study is to propose an optimal prototype by evaluating a crotch protector based on three-dimensional
modeling and printing for a male in his twenties who enjoys cycling. First, cyclewear with a crotch protector available
in the market was purchased and worn by a male plaster model in cycling posture to obtain three-dimensional data.
The three-dimensional data was processed through meshing to enable modeling, and a crotch protector outer line was
designed upon it. The prototypes were made by 3D printing and then modified with three-step feedback from subjective
wear tests, after which a final prototype was suggested. In the first step, the width of the front section—which was
evaluated as the most uncomfortable by consumer feedback for the purchased product—was reduced to 5.5 cm. In
the second step, the size of the rear section was modified to three sizes (B1, B2, B3) to evaluate size suitability.
B1, with a length of 22.5 cm and a rear width of 15.0 cm, was the most-preferred size. In the third step, subjective
evaluation was carried out according to three incisions (no hole, circular hole, transverse-rectangle hole) in order to
improve the comfort. Wearability and comfort levels were evaluated at eight areas of the crotch protector immediately
after wearing, immediately after cycling, and twenty minutes after cycling. Finally, the crotch protector dimensions
were determined to be 5.5 cm in front, 15.0 cm in rear, and 22.5 cm in width, and it had a transverse-rectangle hole
inside.
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