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A Proposed Reduction Method for Vibration Analysis of
Automobile Engine Crankshafts

Myung jin Choi, Taek yul Oh, Dong myung Lee

- ‘F Abstract ]

High speed engines with high power are increasingly on demands and almost engines employ
crankshafts. Such problems as bending and torsional vibrations become the point at issue in
crankshaft analysis and design.

In this study . to overcome the difficulty with the large amount of computation in finite
clement vibration analysis of a crankshaft. a reduction method based on influence coefficient and
lumped parameter is presented. which reduces the computation amount effectively and can be l
used in vibrational analysis and design of any types of crankshafts. Crank journal and pin |
parts are modelled as elements with 6 degrees of freedom per node. Crank web part is modelled
using equivalent mass and stiffness matices, based upon lumped parameter and influence
coefficient. respectively, to reduce total degrees of freedom considerablely.

To confirm the scheme of the study, the results are compared with the known data and they
are coincident. Also a simple crankshaft is designed and manufactured for experiments. The
calculated results using reduction method and the experimental results agree well. The scheme of
this study can be utilized in evaluation and development of high speed engine.

Keywords : Reduction method(RH+% A7H), Critical speed(YA%%), Crankshaft(Z#@B =A%),

Lumped parameter(3%3%), Influence coefficient(A&AT) . Finite element(8884)
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Table 1. Results of frame structure 1
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1 90.4 90.6
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Fig. 5 Frame structure 2
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