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Study on Measurement of Dynamic Performance of Ball Bearing for Auto-tensioner

OOO0OO0OOA NAKASEOOOOOOT.MIZuNOOOOOOOL. LOU

In this paper, the authors have developed a method for the measurement of dynamic performance of
ball bearings using a high-speed camera and image processing. The dynamic performance of a ball
bearing used in a car auto-tensioner have been investigated as an example. The positions of the balls of
the bearing have been measured using a ring light reflected on the balls. The positions of the cage and
outer ring have been measured using the markers set upon them. The reaction between the balls and
cage as well as the deformation of the pocket prongs while the bearing rotated were observed. It was
found that bearing oscillation had a significant effect on the ball lead and lag as well as the deformation
of the pocket prongs. It was also found that the ball lead and lag as well as the deformation of the pocket
prongs varied significantly in the non-load zone. It can be assumed that these factors have a significant

effect on the fatigue life of the cage.

Key Words: ball bearing, dynamic performance measurement, deformation of cage, ball lead and lag,
slip of ball revolution, auto-tensioner bearing
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Process for determining ball positions
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Concept of correction of ball positions

2300000

cooooooooooboooboooobooooo
00000000000 1024x 1 024pixel0 000
000000 5400frame0 000000000000
Oo0oooooooooooooS2mmooooon
gboboooooooooooobooooboooooDo
0000000 oo00emm/pixel0000O00O0OOOO
gobooobooooooooobooooooooono
000000oooUoOooooooooo 1/41 000s
gboboooooooobobobooooobooobooon
1800min"'000D00O00O0

4]



JTEKT

ooooooooooooooooocooooooooboOod

gogboooboboobooobooboboooboon
00000000 0DoooooooXyoooooo
gbomobooboboboboooobooooboboo
gobooboobbobbooboobbooboo
OO00ooO0oXyooooooooooooooooo
OO0O00O00DoOoOoDpooooXygooooooooo
gbooooooboobobobooboooooogoog
gboooooobooboboboobooooooooo
oooo1lommOO00O0O000OO0O0O0ooooooDO
gbooooooobooboboboooooooogooDo
gboooooobobobobooooooogobo
oobo0bilobOO0oOooOOoOobDOoOoDOOoOoOoOooboOon
gobooboobboobobooboobobooboo
gobooboobbobbooboobbooboo
gobooboobbobobooboobbooboo
goooobobbbbbbboobooooooooooboo
gboooooobooboboboboooooogoog
gbooooooboobobobooboooooogooo
gbobooobooboboboobooboooiloboogDo
gbooooooboobobobooboooooogooo
00000000000000000 ¢00000D0
gobooboobboboboobboobobooboo
gobooboobbobobooboobobooboo
goboobooboooo

goooooo
Photographing conditions of experiments

Maximum photographin
P graphing 675 000
speed, frame/s
High-speed | Maximum shutter speed, s | 1/2 700 000
camera | Photographing resolution,
. 1024 x 1024
pixel
Image scale, mm/pixel About 0.06

Ring Light Output power, W 250
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Specifications of sample bearing

Bearing number 6304
Quter size, mm 52
Cage material Plastic

Number of balls, z 7
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Schematic diagram of auto-tensioner
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Experimental conditions
Drive pulley rotating with oscillation Yes, No
Initial tension of belt, N 900
Revolution speed of sample bearing, min“* 1 800
Photographing speed, frame/s 5 400
Photographing shutter speed, s 1/41 000
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Confirmation of measurement accuracy
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Results of measurement accuracy
It Pocket prong | Distance between
em
interval ball and cage marker
Maximum measurement
0.007 0.021
error, mm
Maximum variation of
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pocket tongue interval, mm
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0 0.285
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Error percentage, % 39 74
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