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The Influence of Speed andM-ass Unbalance
on Dynam ic Character-istics of a Gear-Rattling Systam
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Abstract: The rattling model of aone-stage gear system w as established, in w hich mass

unbalance, eed fluctuation of\driving shaft and backlash of the gear pair w ere considered

Its governing equation’s represent amapping system. By meansof numerical smulation, three
rattling conditionswere researched: (1) geed fluctuation existsonly; (2) mass unbalance ex-
istsonly; (3) both coexist A cocording to the calculation results, at different ingiring factors
and amplitudes, there are different rattling dynamic characteristics, for example, one period,
multiple period and quasi-period T he rattling resulting from geed fluctuation is different
from that resulting from mass unbalance T he rattling characteristics resulting from both si-
multaneously are different fro- m overlapped characteristics resulting from both individual-
ly. It ismore reaonable that the factors of gpeed and mass unbalance are taken together to

investigate the rattling dynamics of a gear system.
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Table 1 Parametersof the systan
71 23 11/(kg- m?) 6.9013x 10 °
72 121 12/(kg- m?) 5.2864% 10 2
€ 0.7 ki/(kg/m) 1. 5643% 10
rer/M 0.0216 kz2/(kg/m) 4.9440% 107
rez/m 0. 1137 ke/(kg/m) 1. 2837x 10°
m1/kg 0. 2609 G 9.2537x 10 *
mz/kg 7.2214 T2/(N- m) 5. 7744
c,c2/(N - s/Mm) 0.01 ce/IN- s/Mm) 1797.9
ca, ce/(N - s/Mm) 0.01 AB 0
0.001 0. 0046
a 0.002 & 0. 0092
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