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A study on the reliability of helical gear system using renewal theory
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Abstract

Whale helical gears is used to transmit motion between parallel shafts, the shaft bearings are
subjected to both radial and thrust loads. The reliability and life analysis are based on the
two-parameter Weibull distribution lives of the component gears and bearings. Two methods of
estimating the time between gear system overhauls and the number of replacement components
needed were presented. The first method assumes replacement of all components during an
overhaul of a failed gear system. The second method assumes replacement of failed components
only. Renewal theory was presented to estimate the number of component replacements in a gear
system for both methods.
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Chapman and Hall,

Table 1 Input data

Gear and pinion

Input_torque 19.1 Nm | Input speed 8000rpm
Module 1.25 Presure angle 20
Face width 7mm Helix angle 30
g(f)thOf pimon 41 No. of gear teeth | 82
Material constant | 67.5Mpa__ | Weibull exp. 2.5
Pinion bearing
Bearing config. .
on pinion Straddle | Weibull exp. 12
. Tapered | Dynamic capacity
Bearing 1 roller of bearing 1 3.5KN
. Dynamic capacity
Bearing 2 Ball of bearing ? 55KN
Distance A 10cm Distance B 5cm
Gear bearing
Bearing config. .
on gear Overhung | Wetbull exp. 1.2
. Tapered | Dynamic capacity
Bearing 3 roller of bearing 3 1IKN
Bearing 4 Ball D ramic capacity | 6KN
Distance A 7.5cm Distance B 20cm
Table 2 Output life
hO Lw of
Bearing 1 34148 209310 176158
Bearing 2 5470 33528 28218
Pinion 6744 14720 6298
Bearing 3 17622 108014 90906
Bearing 4 24244 148603 125066
Gear 10222 22312 9545
Gear system 3134 11683 7607
Table 3 Partial replacement and full replacement
G me Nr, % O\:]eur‘rl;l]E.lUI Mbea}n time
(required osev;’ﬁ:t?l
component)
Bearing 1| 04 2
Bearing 2| 0.7 29
) Pinion | 06 53 | -
Patial Bearing 3| 05 7 124 (124) 8065 h
Bearing 4| 0.5 4
Gear 05 29
Gear
Fuil system 80 80 (480) 12500 h
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™

Fig,1 Helical unit gear reduction configurtion
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Fig.2 Nomenclature of helical gears
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Fig. 3 Tooth forces acting on a right-hand
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Fig.4 The schematic geometry of pinion and gear
support bearing
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