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Over 40 years gear-study life in Tottori University

Takao KOIDE
Department of Mechanical and Physical Engineering, Faculty of Engineering
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Abstract: This paper outlines some of the research results on gears that I have been working for over 40 years. Specifically, A
modelling for calculating the equivalent misalignment of gears due to deformations of shafts, bearings and gears in gear box,

performance of a plastic helical wheel meshing with a steel worm, and a method of strengthening sintered metal gears, were

described.
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| Calculation of applied load and loading position of each gear and shaft |

Calculations of bending and torsional deflections of gear (i),
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bearing stiffness,
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Fig.3 Flow chart for calculation of Fpy



(a)

(c)

(e)

Fig.4 Example of input window for considering
shafts arrangement and torque flow
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Table 1 Dimensions of test gears
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G-14.5 G-20
Worm | Wheel | Worm | Wheel
Module Mn 1
Pressure angle On 14.5° 20°
Number of thread / Number 1 4 1 40
of teeth
Addepdum modification 0 0 0 -0.039
coefficient
Tooth surface thinning factor | -0.465 | 0.413 0 0
Lead angle/Helix angle y 4.13° 3.58°
Helix direction Right
Face width b | 15mm | 9mm [ 18mm [ 10mm Fig.6 Photograph of test apparatus
Table 2 Materials of test gears
G-14.5 G-20
Worm Helical Worm Helical Worm wheel
wheel wheel
. GW-14.
Gear sign s GAH GW-20 GBH GBW GBWC
Polyacetal Polyacetal Polyacetal Eg;}ﬁ;itlael
Material S45C homopolym S45C homopolym | homopolym '
er er er (POM-NC
(POM-NH) (POM-NH) | (POM-NH) )
Finishitg | Ground | Hobbed | Rolled | Hobbed Hobbed | Hobbed
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Fig.9 Comparison of lives of various wheels
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Fig.11 Comparison of lives of various wheels
(Twh=3Nm, n,=3000rpm, c;=0.2mm)

Table 3 Dimensions of test gears

Gear Pinion
Gear sign GH | GHR SNCM
Module m 3
Pressure angle a, 20°
Number of teeth z 26 13
Face width 6mm 17mm
L R 0 0.24
M aterial High density sintered metal SNCM 420
Heat treatment Carburized
Amount of rolling Ad, | 150mm —
Tooth surface finishing Ground
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