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Summary

In general the gearing is considered to be the predominant source of noise
in electric hoists. This paper presents a study into the effect of finishing
methods of gear teeth on the gear noise in the electric hoist, which has pla- ~

netary gear trains.

Analysis is made regarding the noise level and the mesh frequency of gear
trains. It is found that gear noise is affected significantly with methods of
finishing teeth and that a considerable reduction of noise is attainable by
grinding only the gear teeth of the motor pinion, which shows the highest

mesh frequency.

Furthermore, the effect of load on the gear noise of the electric hoist is

also discussed.
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Fig. 1 Schematic representation of gear train in
electric hoist

Table 1 Dimensions of gears in electric hoist

Gear train 1 Gear train 2

Gear sign A ’ B c ] D E F ‘ G
Module m 3 3.629 4.233
Pressure angle o 20° 20°
Number of teeth z| 13 ! 57 12 ] 72 12 34 } 84
Addendum modifi- -
b modil 0.75 | —1.0 | 0.8 | —0.05 0.8 0.084 | —0.67
Face width mm b| 50 j 40 50 70 60
Material $45C $45C
Heat treatment %:;‘3322&?' Normalized Induction-hardened i\Ie(()lrmali—

e . Cut with :
Method of finishing a. Hobbeda. Hobbed s Cut with
teeth b. Ground|b. Ground Hobbed E‘l:tl:g;l Hobbed pinion cutter
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Table 2 Mesh frequencies of mating gears

Mesh
ﬁmmmJ”‘%‘”\“‘M 6f
£.5 | 359 | 718 | 1077 | 1436 | 1795 | 2154
Train 1
fen 76| 151] 227 302 | 378 454
fer 11] 22| 33| 44| 55| 66
Train 2
]fFG 1| 22| 33| 44| 55| 66
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Fig. 2 Measuring position for gear noise in
electric hoist
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Fig. 3 Measuring system for gear noise in
electric hoist
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Fig. 5 Spectra of noise for hobbed gears
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Fig. 4 Relation between gear noise level and
methods of finishing teeth
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Fig. 9 Relation between sound pressure level and mesh frequency
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