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Abstract: A gear decelerator is a complex elastic system with multiple transmission. Its dynamic characteristic
appears as nonlinear varying phenomena because of the nonlinear influence of gear meshing stiffness and
transmission error as well as the nonlinear action of bearing supporting stiffness. The system stiffness was
analyzed always by a fixed—constant method ; in fact, it did not accord with the practice of engineering. In this
paper, the fluctuation of gear meshing stiffness, the influence of transmission error, and the action of bearing
supporting stiffness are considered all together. And the theoretic modeling and dynamic response analysis are
done for the transmission system with bigrade taper cylinder gears. T he nonlinear terms of the transmission
error are dealt with the method of Fourier series expansion. Furthermore, the theoretic analysis is compared
with the experimental results. It is shown that the meshing stiffness of gear transmission varies evidently
between the singletoothed meshing zone and double-toothed meshing zone, but it varies slowly in the same
meshing zone- The dynamic characteristics of the decelerator, i- e. the natural frequency, the mode shape and
so on, vary with meshing period. It appears to be a variable natural characteristic. T herefore, the multiple
gear transmission system shall be analyzed according to the mean meshing stiffness of the single+toothed
meshing zone and double-toothed meshing zone respectively, and in doing so, it may meet the requirements of
engineering.
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Fig. 1 Dynamic model of decelerator
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Table 1 Natural frequency of system (Theory) :Hz
1 2 3 4 5 6 7
1 37.43627 353.14894 415.45941 493.95776 508.07681 516.46127 583.09326
2 37.63849 353.25376 415.89941 494.78517 508.08542 516.65381 583.68754
3 37.51087 353.02531 415.89303 494.19928 508.07824 516.49254 583.34271
4 37.56461 353.18245 415.46752 494.55196 508.08113 516.52464 583.45717
S 37.49113 353, 17162 415, 83041 494, 22485 508.07962 516.54124 583, 56723
8 9 10 11 12 13
1 712.20257 877.01113 948. 12781 1503. 04414 5486. 62772 7823.95751
2 712.47088 879.34319 951. 39465 1505. 82560 7498. 51562 10662. 5980
3 712.34875 878.26147 951.38433 1503. 54473 7496. 33911 7825. 87084
4 712.36439 878.21831 948. 14267 1505. 33130 5486. 96355 10662. 55005
5 712.35497 878.11254 950. 69243 1504. 59281 7047.94318 9939. 20469
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