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Abstract” A iming at the ecific features of the non-linear rolling bearing-rotor system
with pedestal loosening at one support, the dynamics equations of rolling bearing-rotor
systan w ere derived using Hertz theory, non-linear dynam ics and rotor dynamics, after taking
into acoount the nonlinear condition of looseness The dynamics equationsw ere numerically
integrated for casesw ith and w ithout looseness, and the vibration signalsw ere obtained for
the two cases The vibration signalsw ere treated w ith the Fourier transformation and the
w avelet transformation regectively. Comparing and analyzing the results, it can be seen that
both methods can diagnose the support’s loosening fault of the rolling bearing-rotor system
effectively, how ever, the wavelet transformation can diagnose the fault at lower rotating
geed, i e earlier than the Fourier transformation The result presented can provide some
reference for diagnosing the pedestal loosening fault
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Fig 1 The dynamicmodel of the system
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Mmix1+ cX1+ kixa+ Fx, = 0
miyi+ Gyi+ kiyi+ Fy = - mig
max2+ c(xz2- xs) + k(xz- xs) = Fy
mayz+ clyz- ys) + k(yz- ys) = Fy, - mzg
Maxs+ c(xs- X2) + k(xsz- X2) + c(xs- xa) + k(xz- xa4) = meufcos(wr)
Mays+ clys- y2) + k(ys- y2) + cys- ya) + k(ys- ys) = meufsin(wt) - Mg
M 2xs+ c(xa- x3) + k(xa- X3) = Fx,
Mays+ clys- ys) + klya- ys) = Fy, - mag
miXs + G ,Xs+ ki Xs+ Fx, = 0
muys+ C,ys+ Ki,ys+ Fy, = - mag
e
Fr, = aosign(xz- xi1) |xz-—x1|°
Fy, = aosign(yz>"y)yz- yi°
Fr,= aosign(Xa- xs) |xa- xs|°
Fy,y = aosign(ya- ys) |ya- ys|°
(1) :
Ki,= kn) K, = Ku, :
G, = Cu, ' C,= Cu, ’ (ve)
(2)
Kt , ys< 0 kvt ys< 0
ki, = § knr, 0< ys< & ki, = { kv, 0< ys< O
kniy  ys> O ki, ys> O
Crf , ys< 0 Cif , ys< 0
o, = G, 0< ys< O : c,= \ O, 0< ys< O
Crf ys> O Gt ys> O
13
208 (s
b= 372 , 6=06x 10°m , m:= 1.0kg , M = 8.0kg
m2= 4.0kg , k= 27x 10°N*m * , c= 400N *s*m*

a= 4.967x 10° N*m ¥ |, a1= 400N°*m , k= 2x 10°N *m



¢ = 900N s*m* , kiy= 2x 10°N*m " , ki,= 100N *m’
k,= 4.01x 10°N*m'' , o= 900N *s*m'' , or,= 600N *s*m*

Cig= 900N *s*m™ ' |, ka,= 2x 10°N*m "' , ka,= 100N *m"*

3

k,= 8x 10°N*m " , ocs,= 900N *s*m * |, cs,= 600N *s*m !
Gi,= 900N * s*m™* | e= 0.6x 10 *m
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Fig 4 Thewavelet translation in case of nomal
condition (w= 410 rad- s %)
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Fig 5 Thewavelet translation in case of looseness
condition (w= 410 rad- s )
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Fig 6 Thewavelet translation in case of nomal
condition (w= 720 rad- s )
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