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Development of CFRP Propeller Shaft
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ABSTRACT

A propeller shaft made of carbon fiber reinforced
plastic (hereafter referred to as “CFRP”), a lightweight
material, was developed and used on the 2005 model
year LEGEND.

To utilize the characteristics of carbon fiber (CF)
which is an anisotropic material, the CFRP tube was
produced using filament winding molding method. The
winding angles of CF was set at 30 degrees to help
ensure tube torsional strength. The press-fitting allowance
of the metallic stub shaft in the CFRP tube at the joint
was optimized, and adequate margin in strength and
durability was assigned with respect to other metallic
members to help ensure reliability.

The press-fitted portion of the stub shaft was
designed such that the tube broke when subjected to the
specific axial load, and the ability of the vehicle to
absorb shocks during a collision was ensured.

A 30% savings in weight was achieved in the
developed CFRP propeller shaft compared to the
conventional steel tube propeller shaft.
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CFRP propeller shaft

Fig. 1 Perspective drawing of new LEGEND
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Fig. 2 Effect of fiber angle on tensile strength
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Fig. 3 Manufacturing flow for shaft
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Fig. 5 Construction of CFRP propeller shaft
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Fig. 7 Detail of press-in structure and shaft break
mechanism
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Fig. 8 Load characteristic
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Fig. 9 CFRP compression test
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