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Abstract: The linear, relationship betw een the corrected value and measured value is
used to balance the rotor in|the\influence coefficient method W hen rotor are supported on the
bearings having nonlinear stiffness characteristics, it would be difficult to balance the rotors
since linear hypothesiswould not be valid The motion equation of a multiple-degree rotor
systan is formulated by using L agrange equation and flexibility influence coefficients The e-
quivalent linearization model of the nonlinear multiple-degree system is used to balance the
nonlinear system in thispaper. The example show s that the vibration reponse caused by un-
balance mass reduces greatly and themethod developed in thispaper is successful
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[3] Fig 1 M ultimass rotor systen supported on
nonlinear bearings
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{ubx= (x1- Xx1,X2- X2, Xn- Xn)" (1)
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, , a(p/aQi: 0 (2) {Xjk
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( 0
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[F]= % (11) :
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' Fig 2 Thefigure of vibration reponse
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xi= X€Y , yi= Y4 |, Fi= Fe“ (18)
(18) (17),
T
Yo
= - M+ [K ] YF] (19)
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(20) m: me 3kg,ms ma
{X k(1) }eq 2 kg, mz2 ms 0.1kg k
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(K&)eq= 2.0131x 10" N ,/m (2)
1 2
(Kyw)eq= 2.0193x 10" N /m '
[, I, 00, IV, V. VI,
(K&)eg= 2.0235x 10' N /m [ I VI
(K&)eq= 2.018 4% 10" N/m 2
4 m: Table 2 Initial value of vibration
1 /10 I
Table 1 Initial unbalance
z10 0.1385 0. 558 4i
/(kg- m) /) 720 0. 000 6 0.022 3i
z30 - 0.100 5 - 0.342 3
I 0.000 6 88
240 - 0.1005 - 0.342 3
111 0.000 2 165
Z50 0.000 6 0.022 3i
\Y 0.000 2 165
Z60 0.138 5 0. 558 4i
VI 0.000 6 88
3
Table 3 Balancing data
1 2 3
/(kg- m) /() /(kg- m) /() /(kg- m) /)
I 0.000 5 0 il 0.000 5 0 VI 0.000 5 0
/10 m /10 m /10 m
z11 0.429 4 0. 558 4i z12 - 0.0185  0.558 4i 713 0.3397 0. 558 4i
z21 0.017 7 0.022 3i z22 0.002 3 0.022 3i 223 0.002 1 0. 022 3i
z31 - 0.2575 - 0.3423i | 232 0.0178 - 0.3423i | z33 - 0.2486 - 0.3423;
z41 - 0.2486 - 0.3423i | z42 0.0083 - 0.3423j | z43 - 0.2575 - 0.3423
z51 0.002 1 0. 022 3i Z52 - 0.0007  0.022 3i 753 0.017 6 0.022 3i
z61 0.339 7 0. 558 4i 762 - 0.0096  0.558 4i 263 0.429 1 0. 558 4i
, [,1I 5
VI , 3 Table 5 Reault of balancing
3
m 4 5 /
(5 000 r/nin) (8 000 r/min) (1/nin) A0 /0
I 0.575 3 0.002 0
4 11 0.356 7 0.001 3
5 000
Table 4 Correction mass v 0.356 7 0.0225
VI 0.575 3 0.029 0
I 11 VI
I 0.286 6 0.007 6
/10 *(kg- m) 0.6017 0.3705 0.595 8 sooo 0.2359 0.003 3
/(o) 268 8 344 7 265 3 IV 0 235 8 O 006 0
VI 0.285 7 0.031 3
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