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The role of laminated fibers used for a lower-limb prosthetic socket
- Strength test of nylon stockinet -

HE 5 WE M= M BgET B BN
AKOFET OB MLET Rl ERT Bk Rt

Takeshi Tsuruga, Hiroyuki Matsubara, Toshiki Kobayashi,
Keisuke Kon, Shingo Shimizu, Tomohiro Nomura,
Masaharu Akiyama and Toshiya Nosaka

Abstract

The mechanical strength is necessary for a lower-limb prosthetic socket to support the weight of the amputee.

Therefore, fiber reinforced plastic (FRP) that saturates a fiber with polyacrylate acrylate resin has been used.
The specific strength of FRP can be improved by using the fiber with high tensile strength, because the fibers
reinforce the defects of plastic that is light, but is not strong. However, the fibers that are used for the lower-
limb prosthetic socket are not necessarily strong. The purpose of this study is to investigate the role of strength
of laminated fibers used for the lower-limb prosthetic socket. The force that extends along the circumference
of the socket is produced when it supports the weight of the amputee. In this study, the tensile test is chosen
to measure the strength, because the lower-limb prosthetic socket receives the tensile load. The number of
sheets of lamination of the fiber is changed to evaluate the influence of the strength of the fiber. Those test
pieces with approximately the same thickness are made by the method same as in the workshop. In addition,
the surfaces of those pieces are polished to remove the influence of fine scratches. The results of this study

demonstrate that the fracture stress is decreased as the number of sheets of lamination of the fiber is increased.

This is because the polyacrylate acrylate resin is relatively decreased due to the increase of the number of
sheets of the fiber. In conclusion, it is demonstrated that the strength of the fiber is not necessary contributing
factor to the increase of the strength of the lower-limb prosthetic socket.
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