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A study on characteristics according to the parameter variation
for hybrid shaft design
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ABSTRACT

The Carbon fiber epoxy composite material and aluminum have many advantages about higher
specific stiffness and good fatigue characteristics. basically, the propeller shaft of automobile must satisfy
high natural frequency more than 9,200 rpm to satisfy high number of rotation and high torsion torque
more than 2,700Nm. In these reason, studied natural frequency and torsion torque characteristics of shaft
according to parameter variations with the outdiameter and thickness. From the torsion tester and natural
frequency experiments FE analyses was compared vibration and torque characteristics of hybrid shaft
Designed hybrid shaft was experimented through FFT analyzer and torsion tester each and satisfied that
hybrid shaft reverence 60mm and thickness 5mm by a these experiment is most suitable. Therefore,
that can manufacture existent steel two piece type propeller shaft to one piece type hybrid shaft.
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Table. 1 Specifications of hybrid-shaft

N Hybrid Hybrid Hybrid
Specification
Shaft-1 Shaft-2 Shaft-3
length 1,250mm 1,250mm 1,250mm
Outer
. 50mm 50mm 60mm
Diameter
Inner
. 46mm 40mm 50mm
Diameter
Carbon
Composite 0.5mm 0.5mm 0.5mm
Thickness
Glass
Composite 0.25mm 0.25mm 0.25mm
Thickness
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Table. 2 The mechanical properties of carbon and

glass composites and aluminum

Specification A6061-T6 URN300 | UGNI150
E(GPa) 69.0 . -
G(GPa) 27.0 56 44
E(GPa) . 380 433
E(GPa) - 5.1 14.7

v 0.33 0.29 03

plkg/m®) 2,700 1,550 2,100
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Fig. 4 Inside view of hybrid-shaft
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9| Table. 37 ¥t}
Table. 3 Modulus of elasticity for hybrid shaft

L Hybrid Hybrid Hybrid
Specification )
Shaft-1 Shaft-2 Shaft-3
E(GPa) 100GPa 84.6GPa 90.5GPa
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(c) The result of FEA for 60*5t hybrid shaft

Fig. 6 The result of FEA for hybrid shaft
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Table. 4 The result of hybrid shaft FEA for natural

frequency
. Hybrid Hybrid Hybrid
Specification
Shaft-1 Shaft-2 Shaft-3
Natural
232Hz 201Hz 252Hz
frequency
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(c) The result of 60*5t natural frequency test

Fig. 7 The result of natural frequency test
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Table. § The result of hybrid shaft experiment for
natural frequency

S Hybrid Hybrid Hybrid
Specification ) .

Shaft-1 Shaft-2 Shaft-3

TEST 235Hz 198Hz 255Hz

FEM 232Hz 201Hz 252Hz
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Table. 6 The result of hybrid shaft experiment for
torsion torque

e Hybrid Hybrid Hybrid
Specificat
PeCtICalion | ghaft-1 Shaft-2 Shaft-3

—

OIOm ) G00Nm | 1,850Nm | 2,900Nm
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(b) The result of torsion test 50*5t hybrid shaft
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(c) The result of torsion test 60*5t hybrid shaft
Fig. 9 The result of torsion test
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