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Two Plane Balancing Method based on
the Equations of Motion of Rotor Dynamic System
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Abstract

Since the influence coefficients method in balancing of rotors is developed with the basement of not
the principle of rotor system dynamics, but the linear relationshop of between the measuring quantities
and the unbalance quantities, field engineers can apply the method without additional understanding on
the rotor dynamics. But the influence coefficients method is not robust to the measurement. error.

This paper proposes a new method for the two plane balancing of rigid rotor, based on the principle
of rotor dynamics. And the kit for experiment is made by ourselves, and in order to measure in the
same condition with it, we do a experiment three times. And then with the Response of gap sensor,
the SNR(Signal and Noise) is compared and analyzed about measuring error between the influence

coefficient method and the new method, and it is proved that the new method is less robust than the
influence coefficient method.
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0.276 0.423

s00pm 058 23 0B 14

w0419 0.266
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New w 0302 0.170
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Table4. Comparison of the magnitude of whirl
motion before/after Balancing (Unit :ym)
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3800pm  4800rpm  5500rpm

Before plane#1 342 404 464

Balancing  pjaneso 31.2 36.0 418

ou plane# 10.8 33 30.1

Method plane#2 10.9 22 29.8

plane#l 27 38 6.1

New Method 1ot 47 40 69
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Table2. Gap Sensor Response (Unit : rpm,zm)
3800 4800 5600
p-pw 9 Zz pp? 8 Zz p- pw I’} A
696 2756 ° 348,244 ° 798 26  399.2174° 942 U712 A1L2928 °
piane #1 648 204 ° 324,206 ° 794 2604 37.2196 ° &8 280 434.2820 °
708  2135° 354,265 ° 832 649 A6:251 ° 912 2648 4862852 °
operation #2 R . R
618 984 09,216 ° 726 887 %3213 %04 738 452.2862
plane #2 630 974 ° 315226 ° 08 827 354,23 ° 800 83 4002207 °
624 %0 °  312:2640 ° 724 8.1 362,239 ° 802 796 40122804 °
496 3047 °  248.263° 388 W71 1942229 ° 518 W9 WO, "
plane #1 522 3006 ° 261,294 ° 496 3060 24822340 ° 512 235 2562465 °
512 229 ° 2662471 ° 466 071 2332429 ° 560 257 28022443 °
. (2)
operation #3 @82 107 ° 2162203 ° 366 1105  183.2491 ° 382 1311 191,289 °
plane #2 430 1086 °  215:214 ° 420 450 210,250 ° 398 1258 199,242 °
488 156 ° 2442244 ° 308 1093 199,2507 ° 434 1085 2172215 °
%8 2615 ° 479,785 ° 1380 2574  69.0.2826 ° 1532 2484 766,216 °
plane #1 968 2578 ° 484,222 ° 1218 294  609.2806 ° 1552 2467 716,283 °
90 2629 ° 415,271 ° 1272 268 6362242 ° 1532 2474 766.,2926 °
operation #4°

9R26 880 ° 46322120 ° 1240 795 6202805 * 1442 %2 210219 °
plane #2 914 85 ° 457,2755 ° 1158 80.0 57.92280.0 1416 668 708,2932 °

932 826 ° 466,274 ° 1150 781 5152819 ° 1462 731 73222869 °
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