NAL TR-786

ISSN 0389—4010

UDC 621.822.7 :
62-185.4:
621.89

fil 22 7 Wi 3% B 78 P e o

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-786

EMEOBREEERC B LET
SR L D

1983 £ 11 A

T S TR U A

NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



E#ROFEEBERERICE LITT
SHREUBEORE”

B ™

Effect of Outer Race Misalignment on the
High Speed Performance of Ball Bearings

by
Katsumi SEKI

ABSTRACT

For rolling bearings to operate at peak performance, it is necessary to
mount the inner and outer races accurately against the axis of rotation.

However, because of the lack of required precision of the housing and
the axis, the misalignment of bearings, etc., bearings are sometimes used
with the inner and outer race tilted.

Misalignment of rolling bearings greatly affect their high speed perfor-
mance such as bearing friction and bearing life.

Experiments were conducted to determine the allowable limiting dn
values and the running performance of deep-groove ball bearings (type
#6220) operating at dn values ranging from 0.5 x 10° to 2.25 x 10°% under
a thrust load of 1,000 kgf.

Bearing frictional torque, bearing temperature rise and contact electric
resistance were measured at various tilt angles of outer race with respect to
inner race.

The main results obtained are as follows;

1) The limiting dn value (the dn value at which the bearing frictional
torque increased suddenly.) decreases greatly with a slight tilt of the outer
race in high speed ball bearings.

2) In the case of an outer ring guided cage type bearing, the lubrication
of the race riding surface of the cage restrains the limiting dn value.

3) A bearing with a silver-plated retainer is allowable up to a tilt of
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§=0.15mm (9 x 10™ rad.) at dn 2.25 x 10°, showing that it is effective in

preventing instantaneous seizure.

4) On the other hand, with a nonsilver-plated cage, a slight increase in
the tilt of the bearing outer race causes a sudden rise in friction torque and
thus leads to seizure at high speeds. The allowable tilt was less than

6=0.1mm (6 x 107 rad.).
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