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Shaft for Reducing the Vibration in Engine Module
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ABSTRACT

Vibration in Engine module could be reduced by introducing a balance shaft module which has one or more unbalanced
rotors. The unbalanced rotor is unbalanced in one direction that act as a opposite direction of the inertia force or moment
triggered by engine component so that the largest order factor in vibration is efficiently decreased. The ability of balance
shaft to reduce the order element of engine component is investigated by a vehicle testing that is focused on comparing the
vibration with balance shaft to that of without balance shaft. One of the commonly adapted balance shaft is tested by
modal scheme for indemnifying the dynamic characteristics and then, the modal information is used for a clue to design the
balance shaft module. The essential eguation deriving the design parameters of unbalanced rotor is also presented for two
cases, 3 in-line and 4 in-line cylinder model. Finally, the overall design process is explained with flow chart.
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M rotating force
L bore Pitch
M equivalent unbalance mass
R equivalent unbalance offset
l distance between each cylinder
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