A ARAAZE

. pp. 116 - 123. 2002,

= 2g]-wolg] A2 3-0]E

AXA %

B4 A 1%
A Detail Investigation on Coupled Lateral and Torsional Vibration
Characteristics in a Speed Increasing Geared Rotor-bearing System
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ABSTRACT

Applying a general coupled lateral and torsional vibration finite element model of gear pair element,
this paper intends to look into in detail the coupled lateral and torsional vibration characteristics of a
turbo-chiller rotor bearing system, having a bull-pinior. speed increasing gear. Investigations have been
carried out systematically by comparing the uncoupled and coupled natural frequencies and their
mode shapes upon varying the gear mesh stiffness with considerations on rotating speeds, and also by
comparing the strain energies of lateral and torsional vibration modes. Results have shown that some
modes may have the coupled lateral and torsional mode characteristics as the gear mesh stiffness
increases over a certain value, and moreover that their associated dominant modes may be different
from their initial modes, ie. a certain dominant mode may change from an initial torsional one to a

lateral one or from an initial lateral one to a torsional one.
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S Strain energy
- el | il mode -
Torsional req.tipm Lateral ‘Torsional
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Table 2 Comparisons of lateral and torsional

strain  energies for the coupled
analysis at  k,=6.31x10" N/m and
3.420 rpm
\; Strain energy
f‘e;%‘::g‘) Inital mode Lateral Torsional
191 Motor-lateral 0.22 > 0.03
1849 Motor-lateral 052 i 0.08
2047 Motor-lateral 0.72 > 0.08
3288 Motor-lateral 0.40 > 0.16
6339 Impeller-lateral | 0.08 ) 0.04
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9573 torsional 8551 | (| 0001
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20832 torsional 005 | >] 001
22668 Motor-lateral 0.08 > 0001
24119 Motor-lateral 0.04 > 0,002
25015 Motor-lateral | 00113 | )| 00108
26091 Impeller-lateral | 0.003 | > 512%-1
_ 29399 | Motor-lateral | 0003 | <] 0004
30281 | torsional 0ol <] o0
Table 3 Comparisons of lateral and torsional

strain  energies associated with the

coupled 2nd torsional mode upon
varying k,, at 3.420 rpm
km | Natural freq. Strain energy
(N/m) (rpm) Lateral Torsional
6.31e3 12836 2.92e-10 | < 0.07
6.31e5 12923 236e-6 | < 007
6.31e6 13792 6.6%-5 | 001
6.31e7 | 2075 0001 [ ] 0002
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Table 4 Comparisons of lateral and torsional

strain  energies associated with the
coupled  14th lateral mode upon
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km | Natural freq. Strain energy
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