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ABSTRACT

In this paper a general solution method is presented to obtain the unbalance response orbit from
the finite element based equations of motion of a gear-coupled two-shaft rotor-bearing system, whose
shafts rotate at their different speeds from each other. Particularly, are proposed analytical solutions
of the maximum and minimum radii of the orbit. The method has been applied to analyze the
unbalance response of a 800 refrigeration-ton turbo-chiller rotor-bearing system having a bull-pinion
speed increasing gear. Bumps in the unbalance response of the driven high speed compressor rotor
system have been observed at the first torsional natural frequency due to the coupling effect of
lateral and torsional dynamics. Further, the proposed analytical solutions have agreed well with those
obtained by a full numerical approach. The proposed analytical solutions can be generally applied to
obtain the maximum and minimum radii of the unbalance response orbits of dual-shaft rotor-bearing
systems coupled by bearings as well.
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Table 1 Errors of the maximum coupled unba-
lance responses as obtained by the
proposed closed-form solution and full
numerical approach at a driver rating
speed of 3,420 rpm with a full set of
test unbalances

Error(%)

Location Sample number per revolution

10 100 1000

Motor rotor | 08784 | 00152 | 00005

Mgt‘”. side | 09139 | 00086 | 00043
caring

B“‘Lge?f Side | 01660 | 00128 0.0128
carng
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Plglon, side | 4000 | 04000 | 04000
caring

Imge”e.r side | 07805 | 01568 | 01568
caring
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