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Dynamic Analysis of Transmission Error of Harmonic Gear Drive
PEI Xin', ZHANG Lihua*, ZHOU Guangwu"", ZHANG Zhenhua', HU Rukang'

(1.School of Aeronautics and Astronautics, Sichuan Univ., Chengdu 610065, China; 2.Shaanxi Changkong Gear Co. Ltd., Hanzhong 723102, China)
Abstract: Dynamic transmission error is an important indicator of the quality of harmonic gear transmission. It can also provide a basis for fur-
ther improving the design and processing of harmonic reducer. Therefore, the research on transmission error has important theoretical signific-
ance and engineering value. In order to verify the factors affecting the accuracy of harmonic gear transmission, the motion accuracy of the har-
monic gear transmission was analyzed and studied through experimental methods. Starting from the error source of harmonic gear transmission,
the cause of the error was analyzed firstly, then the transmission error curve of the reducer under different loads and speeds was tested. The meas-
ured data was interpolated and filtered to eliminate the “noise spike” and then discrete. The Fourier transform and the Hilbert transform was used
to deal with the error signal. Comparing with the performance in the time-frequency domain, the effects of speed and load on the transmission er-
ror of the harmonic reducer were studied. The variation of transmission error and frequency component of transmission error with speed and load
was analyzed. The experimental results of the Japanese SHF—25/120—2UH reducer showed that the transmission accuracy of the harmonic redu-
cer under rated load is better than that of the no-load or light load. The transmission error curve of the harmonic reducer changes with the change
of the load, but due to the coupling effect of different error components, the total transmission error does not change significantly. At the same
time, the transmission error is almost the same at different speeds.The main errors of the dynamic transmission error of the harmonic drive are the
double frequency, the multiple meshing accumulative errors of the 1/3 frequency, and the accumulative errors generated by the rotation of the cir-
cular spline. The cumulative error of 1//3 frequency make the biggest influence to the transmission error.
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Fig. 1 Structure of top hat type harmonic reducer
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