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Fig.1 One piece drive shaft for a rear wheel drive vehicle
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Table 1 Mechanical properties of the materials

I

URN300  GEP215 Al(6061-T6)

E,/GPa 380 35.5 —

E, ,E;/GPa 5.1 17.2 —
G;/GPa 5.4 3.5 —

G, +Gy;/GPa 5.6 3.7 —
V2SI 0.29 0.22 0.33

o/ (kg/m*) 1550 2 050 2 700
Lyly/ mMm 0.25 0.15 —
E/GPa — — 72
G/GPa — — 27
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Fig. 2 Bending and torsion test equipment

[ — L=300

! D=600
t— : 1’?}7’/ o X
.

P
3 HRIBTEE

Fig. 3 Torsion test schematic diagram
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Fig.4 Bonding angle for strain gauge
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Fig. 5 Maximum shear elastic strain
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Fig. 7 The internal structure of composite shaft
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Fig. 8 The results of modal analysis
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Bending and torsion loading capability and
vibration characteristics of carbon fiber hybrid drive shafts

WANG Gao-ping ,PI Yun-han ,GUO Rui
School of Mechanical and Electrical Engineering, Wuhan Institution of Technology, Wuhan 430205, China

Abstract: One-piece carbon fiber hybrid drive shaft for a rear wheel drive vehicle was proposed to solve
the problem that traditional two-piece steel drive shaft has complex structure, heavy weight and low
bending natural frequency for single shaft. This drive shaft outer layer was manufactured by aluminum
alloy materials,and mainly used to transfer torque;the middle layer was made of the glass fiber materi-
als to eliminate the thermal residual stress generated during the fiber materials being glued into the alu-
minum shaft;the inner layer was made of carbon fiber materials with high specific stiffness to improve
the bending natural frequency of shaft. Compared with the traditional two-piece drive shaft, the hybrid
drive shaft removed the middle universal joint and support structure. Therefore,the weight of the whole
shaft is reduced by 40%. The result show that the one-picce carbon fiber hybrid drive shaft satisfies the
needs of torque transmission capability of at least 2700 N « m and bending natural frequency of more
than 154 Hz.

Key words: hybrid drive shaft;bending natural frequency;bending and torsion;vibration characteristics;

carbon fiber
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