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Developing a Journal Load Prediction Method for Crank Knock in
Outboard Motors
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Abstract

To enhance the market competitiveness of outboard motors, reducing noise has become an important requirement.
One of the primary noise sources is “crank knock,” which occurs when the crankshaft strikes the main bearings.
Accurate prediction of this noise requires estimating the dynamic loads acting on the main bearings. However, due to
the high difficulty of direct measurement, sufficient verification has not been achieved to date. In this study, we report
on a measurement method for main bearing loads during actual engine operation, the obtained results, and the
development of a predictive model validated using these measurements. For load measurement, we focused on a
method that estimates bearing loads from strain measurements, thereby enabling estimation of loads during actual
engine operation. In constructing the predictive model, we developed a dynamic analysis model that treats the
crankshaft and engine case as elastic bodies. By comparing measured results with analytical results in both the time

and frequency domains, we confirmed that dynamic loads on the main bearings can be predicted with high accuracy.
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