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A Study on the Vibration Characteristics of Helical Gears with Tooth Errors
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Abstract

Gear vibration is caused by the mesh stiffness, gear accuracy, and assembling errors. For these
reasons, helical gear has the axial, radial, and rotational vibrations. In this study, the mesh
stiffness is calculated by considering the tooth bending, contact, and foundation deformations.
Rotational vibration of helical gear with tooth error is modeled by the nonlinear equation of
motion with single degree of freedom and is analyzed numerically. Also, by a specially designed
experimental set-up, the results of the analysis are cross-checked and the vibration characteris-

tics of helical gear are discussed.
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Table 1 Gear specification

Driving Driven
Normal module 2.25
Normal pressure angle 17.5°
Center distance (mm) 126.975
Whole depth (mm) 6.6
Face width(mm) 18
Outside diameter (mm) 130.36 135.26 B
Pitch diameter (mm) 122 .32 127.41
Root diameter (mm) 117.16 122.06
Amount of addendum mod. (mm} 1.1709 1.0702
Helix angle(deg) 28°RH 28°LH
Number of teeth 48 50
Finishing Grinding
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Table 2 Instruments used in the experiments

Instrument f Model
Accelerometer N PCB 303A, B&K 4371
Pre-amplifier N PCB 480 Do6, B&K 2635
Impact hammer B&K 8202
Low pass“filter - ITHACO 4212
Computation o 7 DAY TRONIC 9260

o Tape recorder - TEAC XR5000
Oscilloscope TEKTRONIX 2236, 468, 2440
FFT analyser SCIENTIFIC ATLANTA SD 375
Plotter - o MWHP 7090A
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