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Development of Rolling Bearing Model for Mechanical Dynamic Analysis

Considering Elastic Properties
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ABSTRACT

To enhance the accuracy of simulation for mechanical
analysis of an assembled crankshaft often used in single
cylinder, small displacement engines, it is important to
make a detailed model of rolling bearings simulating
physical phenomena such as deformation, contact, and
damping. A rolling bearing model that permits simulation
of three-dimensional contact considering elastic
properties was developed, and the analysis accuracy was
increased. By applying the rolling bearing model to the
mechanical analysis of the assembled crankshaft, the
correlation between the crankshaft displacement and the
strain during actual engine operation was confirmed. As
a result, it was confirmed that the rolling bearing model
is practically accurate enough for strength computation
in the design stage of the assembled crankshaft system.
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Ball bearings

Assembled
crankshaft

Fig. 1 Structure of single-cylinder engine
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Fig. 2 System flow
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« : Orbital position angle
B : Contact angle
0 : Penetration

Fig. 3 Figure of contact method
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Table 1 Ball bearing specifications

Outside diameter 72 mm
Inside diameter 35 mm
Width 15 mm
Diameter of ball 7/16 inch
Number of balls 9
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Fig. 6 Results of component static analysis
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Fig. 7 Figure of test system and measuring device model
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Fig. 9 Results of dynamic assemble analysis
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Fig. 10 Results of power spctrum

Table 2 Major specifications of test engine

Items Specifications
Engine type 4-stroke, single cylinder
Displacement 149.4 cm?®
Valve train DOHC 4-valves
Clutch type Multiplate wet clutch
Transmission 6 speeds constant mesh

Fig. 12 Position of displacement sensor of
Crankshaft-web

Strain gauge

Ball beanng model ' __]:D

Rotating direction

Fig. 11 Figure of mechanical dynamic analysis model Fig. 13 Strain gage position
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Fig. 14 Correlation results of displacement
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Fig. 15 Correlation results of strain
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