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Technical Trends Regarding Roller Bearings Used with Balancer Shaft Systems in
European Engines Applications

oobooooooogOs. MESCHER

While needle, ball, or roller bearings are sometimes seen in automotive and heavy-duty engines the
majority of engines for these applications use primarily plain bearings. The usage-factor of plain bearings
will decrease for automobiles because plain bearings are replaced by rolling bearings. This is due to the
more stringent COz-emission standards by the European government and the customer wish of improved
fuel consumption of the car, which require an increase of the utility with simultaneous reduction of energy
demand and reduction of friction losses and thereby emitted emission of the engine. This convertible of
the bearing technology lead to an increasing demand on rolling bearings for automotive engines. So we
JTEKT have developed and designed special bearings for automotive engines and this process is
introduced in this journal.
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Balancer shaft design overview
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Balancer shaft design architecture overview
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Balancer shaft tunnel system
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Balancer shaft module
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Bearing Analysis
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Finite Element Analysis
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+ Dynamic analysis of the system
- Flexible model shatt with unbalance

+ Bearing model with mounted clearance

~Stresses analysis
= Weighted L10 life caiculation

« Flexibie shaft approach

= Shaft 3d model

= Shaft stiffness matrix caiculation
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Balance shaft analytical development process - e.g. balancer shaft module
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Drawn cup
bearing with
polymer cage

Split polymer cage with Cylindrical roller |Ball bearing
drawn sleeve or machined | bearing with with a axial load
ring. Cage roller or outer solid race support
diameter guided. capability
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Balancer shaft bearings-design overview

76

410000000

cooboooomoooooooooooobooboooon
gobooobooooooooooooooboOoooo
gobooobooooooooooocooooOooonon
gobooobooooooooooocooobooooono
gobooobooooooooooooooooooon
goooobooooboooobooooooogooon

doooooooo
Needle roller bearing
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Cage and roller
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Cylindrical roller bearing
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Ball bearing
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