[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a) OO000000000000DO0DOO0DOO0oDODOoooooooooog
ooooo
Title(English) Study on estimation of loaded static transmission error of helical gears
by vibration measurement under operating load conditions
oo@a) oood
Author(English) Toshiya Nagumo
oo@a) O0:00@0),
oOooooo:0oo0ooa,
O000:00105360,
O0000:20170 30 260,
ooooo:0o0o0a,
OO00:00 00,00 00,00 00,00 00,00 00
Citation(English) Degree:Doctor (Engineering),
Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1053601,
Conferred date:2017/3/26,
Degree Type:Course doctor,
Examiner:,,,,
oooo@a) oood
Category(English) Doctoral Thesis
oo@a) oood
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(f-3RER)

Doctoral Program
=2\ =
A j( % =]

THESIS SUMMARY

MY o HREhL (80« it .

Department of AHI = A 7B LS ﬁw Academic Degree Requested Doctor of ( L5 )

SEIERCA - EHEE (1) | o et

Student’ s Name M ot Academic Advisor(main) FRAT el B
=BT=3 = =1 .

Academic Advisor(sub)

gE (Fisr 2000 FRRE)

Thesis Summary (approx.2000 Japanese Characters )

AL, EERSME T ORBFHINC X 213 T3l O DA VWVRIERZEDOHEE IR 5 i
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The purpose of this study is to quantitatively evaluate the mesh excitation force of helical gears under
actual load conditions by vibration measurement and to grasp the factors affecting the relative tooth
surface deviation of the helical gear pair in an operating gearbox. The importance of reducing excitation
within gear teeth is widely recognized from the perspective of producing low noise industrial gearboxes
with helical gears. However, in the conventional research, there is no design method that can take into
factors affecting the relative tooth surface deviation in detail. The loaded static transmission error (STE)
can be used for evaluating gear mesh excitation and deducing the relative tooth surface deviation.
However, widespread application of the loaded STE to industrial gearboxes is difficult, because the
measurement of the loaded STE requires a dedicated testing apparatus.

To address this concern, this research has proposed a method to estimate the loaded STE waveform by
using vibration measurement under operating conditions. The estimation method is based on the
understanding that gear vibration is determined by the loaded STE and frequency response function
(FRF). The loaded STE is calculated as the ratio of the measured vibration to the FRF in the frequency
domain. The FRF is derived by continuously combining the measured frequency response curve with the
calculated FRF by using a dynamic model. To construct a dynamic model that has the best fit with the
measured frequency response curve, detailed values of stiffness and damping parameters are determined
by optimization using a real-coded genetic algorithm.

The proposed method was performed on a single-stage helical gear vibration test rig and a two-stage
helical gear reducer. This research confirmed that the effectiveness of the estimation method was verified
experimentally. Further, the relative tooth surface deviation of the helical gear pair in operating gearbox

was estimated by the loaded STE waveforms and estimated result was verified experimentally.
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