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3-Dimension Analysisof NRRO in Ball Bearings

00000S. TADA

NRRO is one of the characteristics of a high precision ball bearing. The decrease of NRRO contributes to the track
density improvement (memory capacity improvement) of hard disk drives.
Here, the NRRO analytical program of ball bearings has been developed, and the result of NRRO analysis is shown. The
developed program is 3-dimension NRRO analytical program which fixes the contact angle, and a static analytical program
including the concept of time.

Key Words: ball bearing, non-repeatable run-out, race behavior, 3-dimension analysis

100000

Oo0ooooooooooo0oo0gdNRRO

0O Non-Repeatable Run-Outl 00 OO0 dood
gooooobooooboooooooooonon
O0o0o0o0o0oooooommogolduDdbo OO
D000 0DO0UOO0OdQdUONRROOUOODOODODOOOO
goooooboooooooooooooonon
Ogooooooooooooooooooonn
goooooboooooogooooogoogno
NRROOODOOOOOOOOOOOOOoOOoOooOd
0000000000000 00oO0dNRROO
Ogooooooodooo

O0DO0OOO0OOONRROOOOOOOODOOOO
000000000 OoooOoNRROOM OOO
MOooodDooooooooooooooogn
ODoOooooooooo®™ " ooooNRROO
goooooooboooooooobooboood
goooooobooooooobooooooo
gooooooDmoooobmoooboood

[l
[l

Ooooooooooooogogoodg

O
OO0 Ooo0oooood

goooboomooobmooooon
"To0o000D000o0o0Doooooooon

O

w
N

O

Oo0OO0ooood

O

OADORE" D OO OOODODOOOOODODO

O

oo0oo"ooooooo0oooooon
OOONRROOOOOOOOOOOOO
gboobobooboooboboooo
gbooooboboooooboboooo
oo0o0ooooooooooOooo®d
gboooboboobooooboboooo
OOONRROOOODOOODODOOOOO
gbooooooboobogoo

ONRROOD DO OOODOODOoOOOOOOO

Oooooooooo

goboobooooooboboooogn

goood
goood
gogoodg
gogoodg
gogoodg
0
O
O

Oo0oo0oo0ooaod
Oo0oo0oo0oaod

ooono
oooogoo
gbooooog
gooooooogo
gooooood
goooooooo
Mmoooooo0m
goooooboooo
goooooooon

Oooooooooooao
ooooooooooao
Ooooo0oooooao

Oo0o0oao

O

OOo0o0ooooooooaoaO
Oo0o0oo

Oooooaog
Oooooao

O

O

ooo0o0oogoaoo
ooo0oogoao
ooo0o0oogoao

O

O

ONRROOOOOOOOO
goooooooood
OO0OONRROOOOOO

O

oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo

oo
oo
oo
oo
oo

oo ooooooOoobd
oo oooooodobd
7 OO OoOOoOoooooao

Oooooaog

gooooooooNRROODOOOO

oggogoobooooboo

20 30 0 NRROO O

21 0000

goooooooooooooodg
OOo0OoONRROODOOOOOOOOOO
oooooooooOoNRROODOOO
gobooooboooooobooom
gboooooooooooobooon

Oo00oO0OooooNRROODOOOOOOOOO
D000 UdUdbraddOooooooooono
dodooooooooooooo™rooooon
OO0OO0OO0OONRROOOODODODOOOOOOOOO
oooooooopOO0O0O0OO0OCOOOOOOg

Oooooogaodg
Oooooogoaodg
O
O
Oooooogoaodg

ooooo
gooog
goooao
no. 16017

KOYO Engineering Journal No.161 (2002)



0o0ooobD300000o00o0oa0

oboooomoboooooobooboomon
gbobomoooooboobomoooooooan
NRROOOOOOODOUOOoOOOOoUOooooood
gogbooooobooboirbooooboooooboooog
oooooooooooooooooooogg

gbooobombobooooobobooooan
ooooGpoooUoomouoooooooan
Oo00oooooDoooo000oKOoOKOooOood
Oooo0ooooooooooooopROOOO
gooobobooooobobooooboog
goooboobobooooooboboooog
obooiobooozoooooooood
goboooooogoon

gi00000000o0mooooooon
Scheme of analysis model (outer race rotation)
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Higher-order elements of NRRO (first element including)
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Analytical result of the second element of NRRO
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