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Frequencies
Sound Vibration FFT of original wave FFT after
: ) envelope
Radial Axial {(Basic No.)
Race noise Free vibration of raceway Friv Jur Faiv fan -
Click noise Free vibration of raceway friv S fain. fau Zf
and cage Natural freq. of cage ¢
Squeal noise Free vibration of raceway = fron, Sren ] - ?
Structural . : )
Collision Free vibration of cage Natural freq. of cage 7
ggi: Friction Vibration of cage Natural freq. of cage ?
Tapping Free vibration of cage Natural freq. of cage Zf.
Ball passage vibration Zf. - -
nZf; = f, nZf; _
Inner race (nZ +1 peaks) | (nZ peaks)
- Vibration .
M?ngfac Waviness noise due to QOuter race (nZ +1fo ’ ks) (2 nf, Ck ) -
uring Waviness nZ+1 peaks 7 peaks
Ball 2nfbif( anb —
(27 peaks) (2n peaks)
Inner race Zf;
Flaw noise Vibration [y ke ace Frinvs Far Ffains fau Zf.
i due to flaw
Handling Ball 2
Contamination noise Végﬁgr(ﬁn(ajg%nto Frine Tt Saw fam Irregular
Seal noise Free vibration of seal Natural freq. of cage (f)
Others - -
Lubricant noise - ? | ? [rregular
n  : Positive integer(=123 ) Z : Number of ball
f. : Cage rotating frequency f» - Ball spinning frequency
., tlnner race rotating frequency fi =1
Feiv + Ring natural frequency in radial bending mode
Jaiv ° Ring natural frequency in axial bending mode
Fwr + Natural frequency in the mode of angular vibration in inertia of outer ring-spring system
Fan - Natural frequency in the mode of axial vibration in inertia of outer ring-spring system
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Locus of groove radius center
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I=]
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Calcuiate the initial contact angle and elastic deflection under preload
Calculate waviness l

B!

introduce Lhe waviness into the position vectors of iwo

bearings with respect to the mass center of the rotor

I

Calculate the elastic deformation and the position of each bnll‘l

by using the Newton—Raphsaon iteration method

'

Caiculate bearing force l

!

Calculate the displacements of the rotor by

using Runge-Kutta-Fehiberg method

[ Perform linear interpolation with constant time step —I
l Perform Fourier Transformation —I
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Outer =1 iZf. Axial
race I=iZ+£1 1Zfe Radial
lone =1 7 Radial
hner I=i7 iZ(f—f) Axial
race 1 =iz+1 iZ(f~£)f | Radial
Oversize I Radial
Ball 1=2i 2ifs Axial
1=2i 2t £ 1 Radial
E 3 T gi8F waviness 7He| Zhdoll 2jst Af
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Interacting Sideband frequencies{Hz]
surfaces Axial vibration | Radial vibration
Outer race |7 4 i1, izt + if
Ball oversize
Outer race ZE+ 25 171 + 2,
Ball
Outer race 2t if 2.+ if
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Interacting Waviness Sideband
surfaces order frequencies(Hz]
Quter race l=1Z . .
Ball ] = 22 ZZfC * 2]fb s fc
Outer race I =7 . .
Inner race | [= iZ+1 iZfe 2j2(f = J)= ]
Outer race | = 1Z+1 . .
Inner race =47 iZfe 23Z(f = fe)
Inner race =17 , .
R — +
Rall oversize 1 iZ(~fe) 2 i
Inner race [=1iZ . .
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1400 R Ball spinning frequency
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