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A Study on the Reliability of Helical Gear System Using
Renewal Theory

H.S. KIM*, S.M. YANG**

ABSTRACT

Helical gear system is widely used to transmit heavy duty power with harmonies and silences between

parallel shafts. This paper predicts a life with Weibull distribution and estimates a reliability based on
recycle principle of helical gear systems. 2-parameter Weibull distribution is generally adopted to estimate

the mechanical life and the reliability of most gear systems, because this Weibull distribution is proper to

explain a characteristics or a life of parts of gear systems with linearity of probability density data on

weibull data sheet. For a high reliability, this paper estimates a number of overhaul times and a number of
needed substitutes (exchange attachments or parts) with following renewal theory: One is make an
exchange of whole module include failure attachments/parts, and second estimating method is only

exchange of a failure attachments / parts.
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Table 1 Input data

Gear and pinion
Input torque 19.1 Nm [ Input speed 8000rpm
Module L5 Pressure angle | 20
Face width Tmm Helix angle )
No. of vinion | 41| No. of gear toeth| &2
Material constant| 67.5Mpa | Weibull exp. 25
Pinion bearing
Bearing config. ,
on pinion Straddle | Weibull exp. 12
sy Tapered | Dynamic capacity
m ! roller of bearing 1 35 kN
Bearing 2 Ball | Dynamic capacity |55
Distance A 10cm Distance B 5cm
Gear bearing
Bearing config. .
on gear Overhung | Weibull exp. 12
Bowng 3| ered| Dy copcy )
Bearing 4 Bal | Dynamic capacity) g oy
Distance A 7.5cm Distance B 2cm
Table 2 Output life
90% reliable | mean time to | standard
Component lite failure(MTTF) | deviation
) law (R} o s (h
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
4000 =
3000 F
s000 ] _—+Grade 2, L1
= E o - Grade 1, L1
3 wooE \'$E:a\e
o - e~
2 1000 |- ——
° 800 =
% g0
5 500 E
£ wof
° 3002
200_2 46 2 46 2 48 2 46 2 46 2 456 2 46
1000  10° 108 108 10’ 108 10° 10°

Cycle
Fig. 5 Contact stress for a life design®
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Table 3 Partial replacement and full replacement
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1 X
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