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Design and analysis of |oaded transmission errorsfor
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Absgtract : \Loaded tooth contact analyssis an important technique for analyzing the meshing
performances under load. The known agorithms can't be concerned with the tooth surface desgn
directly because of a great deal of caculation, iteration or equations. A new dmplified formulation
was thus proposed-based on goplication of the time varying iff ness. The transmisson errors under
loads were calculated by the developed formulation and finite eement method , respectively. The re-
sultsfor the two methods were compared with regpect to the magnitude, shape and 1st component
of frequency ectrum of loaded transmisgon errors, and showed good agreement. The developed
formulation was used to study the relationship of real contact ratio and load, the law of the loaded
transmisson errors versus red contact ratio , and the efect of contact pattern, transmisson errors
on loaded transmisson errors. The analys s results provide the theoretical basesfor the optimization
strategy to tooth surface desgn of siral bevel gear. The calculation of the loaded transmisson er-
rors is embedded to congitute the desgn routein the coursesof the optimization. The dedgn varia-
blesinclude contact path orientation and magnitude of transmisdon error ; the objective of optimizar
tionisthat the magnitude of the loaded transmisson error fluctuates less under wide load ranges.

Key words: spiral bevel gears; time varying mesh stiff ness; loaded transmission errors;
contact pattern
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