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Abstract: For meeting ‘the requirement of the simulated operation of a high - speed tur-
bopump i’ liquid rocket engine, ‘an’internal gear coupling was designed as the key component to
transfer the-motion during the fast start-up stage.The misalignment of the center axis between the
turbowrotor and-the test rotor had a’significant impact on the dynamics performance of the test ro-
tor. The stiffness and damping theoretical model of the internal gear coupling, the model for solv-
ing additional forces and moments of the gear coupling under various misalignment conditions,
and the dynamic model considering the misalignment factor for double rotor system coupling the
gear coupling and the rolling bearing were proposed. The influences of the misalignment parameters
on the dynamic performance (critical speed and vibration response) of the test rotor were obtained by
numerical solution of the above coupled models, and the model verification was completed by com-
paring with the literature. The results showed the vibration response error between the proposed mod-

el and literature was less than 15%, and shortening the gear coupling length and increasing the cen-
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ter axis alignment can reduce effectively the dynamic response of the rotor system, and had little

effect on the critical speed of the double rotor system. The research results provide a theoretical

and experimental reference for the design and safe operation of high-speed turbopump.
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Fig.1 Phenomenon of roter wear and damage
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coupling-bearing-double roter system
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Table 2 Effect of coupling length on modal
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Table-3~ Change of variation with misalignment at

different nodes (coupling length L=108 mm )
7 PR B A/ mm

A1

AKX i
A/mm

10 12 T3

0.01 0.0059  0.0125 0.023 0.036

0.03 0.018 0.0375 0.069 0.108

0.05 0.029 3 0.062 5 0.115 0.181

0.07 0.041 0.087 5 0.161 0.254

0.09 0.053 0.1125 0.207 0. 326

F4 FEVARFIEAGPENTH
(BX$ARF 4K L=168 mm)
Table 4 Change of variation with misalignment at

different nodes (coupling length L=168 mm )

SR B . A/mm
Rip=ul!

AN R
A/mm

510 W12 13

0.01 0. 006 0.013 0.024 0.038

0.03 0.019 0. 040 0.073 0.115
0.05 0.031 0.066 0.122 0.191
0.07 0.044 0.093 0.170 0.268

0.09 0.056 0.119 0.220 0. 344
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Fig.13 Vibration response varies with misalignment
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