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Design of One-piece Composite Propeller Shaft for a Rear Wheel Drive
Automobile
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ABSTRACT

Substituting composite structures for conventional metallic structures has many advantages because of
higher specific stiffness and specific strength of composite materials. In this work, one-piece propeller shafts
composed of carbon/epoxy composite and glass/epoxy one were designed and manufactured for a rear wheel
drive automobile, which uses generally a steel two-piece propeller shaft. From the tests of the composite
propeller shafts, it was found that the propeller shafis satisfied requirements of static torque transmission
capability, torsional buckling capability and the first natural bending frequency and had 40% weight saving
effect compared with steel propeller shaft.
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Table 1 The mechanical properties of carbon/epoxy
composite and glass/epoxy composite.

Carbon/epoxy Glass/epoxy

composite composite
E, 370GPa 43.5GPa
E; 5.3GPa 5.0GPa
Gy 5.3GPa 5.0GPa
Vir 0.31 0.25
P 1,710kg/m’ 1,980kg/m’
a; -1.1 us/T 6.3 us/T
ar 27 us/C 19.8 us/T
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E, : average modulus in the axial direction
E, : average modulus in the hoop direction
t : the overall wall thickness

1 : the mean radius
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Table 2 The design values of one-piece composite
propelier shaft with the stacking sequence of [Ocypon

I 45} ggussl-

n T (Nm) Tc (Nm) o (rpm)
10 2,239 4,590 8,210
15 3,377 11,100 7,370
16 3,610 12,800 7,260
17 3,846 14,700 7,170
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Fig. 2 The photograph of one-piece composite propeller
shaft.
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Fig. 3 The drawing of specimen for torsion test.
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Fig. 4 The static torque transmission capabilities with
respect to bonding length.
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Table 3 The specification of torsion tester.

Maximum torque 1,300Nm
Maximum length of a specimen 520mm
Speed of testing 0.02~0.7° /sec
Encoder resolution 0.088°
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Fig. 5 The photograph of torsion tester,
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