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Crankshaft Analysis of Strain Distribution Generated by the Influence of
Bending and Torsional Vibration in Operation

Nobuhiro HARIU*®, Kohshi NISHIDA and Ken-ichi SAITOH

*ISUZU Motors Limited, Dept. of Engineering Administrations,
1-4 Kashiwabara, Tomakomai-shi, Hokkaido, (059-1362 Japan

One of the main parts of the diesel engine, the crankshaft has the important items related with
noise, vibration, and durability. The precise prediction as to these items will be, therefore, useful for
understanding the vibration mechanism and for improving these items in an early design stage. This
paper describes a new method of predicting these items in operation, by means of several techniques
in consideration of the non-linearity in the oil film stiffness and exciting force, applied to the V6 type
crankshaft. The accuracy of the simulation is demonstrated by comparing the calculated results with
the actual vibration. The visualized simulation results are analytically cleared that the strain at the
crank pin fillet is increased by the bending vibration coupled with the torsional vibration.
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Fig.1 The schematic drawing of V6 diesel engine
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Table 1 The element properties and the material constants

Thetype | YOURE'S | The number| Density Poisson | Structure|

of element mml':/:’] of elements | [ke/m’] ratio v damping

Crankshaft| Solid |2.0x 101 | 11247 |7.81x16° 03 | 00t

Flywheel | Solid | 98 101 456|726 10 03 | 002
Pulley Solid |1.3x 104 M4 |726%10%] 03 | 002
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Fig,3 The boundary condition of the exciting force in operation
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Fig4 The bearing load condition and the film vibration model
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Fig.5 The validity of the crankshaft system FEM model
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Fig. 10 The vibration behavior visualization and the strain distribution of the crankshaft in operation (N=3500rpm)
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