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A Study on the life and reliability of helical gear system
H.S. Kim(Graduate School, Cheonbuk Univ.), H.Y. Kang, SM. Yang (Cheonbuk Univ.)

Abstract

Helical gear system is utilized to transmit
motion between parallel shafts. The axial
thrust loads on the shafts are existed. On
each of the support shafts, at least one of the
bearings should be able to support the axial
The reliability and
two-parameter

loads. life analysis are
based on the Weibull
distribution lives of the component gears and
bearings. The computer calculates the system
lives and dynamic capacities of the
components and their system. The system life
is defined as the life of the component or the
helical gear system at an output torque at
which the probability of survival is ninety

percent.
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Fig. 1 Helical unit gear reduction configuration

Fig. 3 Tooth forces acting on a right-hand

Table 1 Input data

Section B - B Gear and pinion

Input torque 19.1 No | Input speed 8000rpm
Module 1.25 Presure angle 20
é Face width Tum Helix angle 30
n .
“ T:etﬁf pinton | 4 No. of gear teeth| 82
Material .
constant 67.5Mpa | Weibull exp. 2.5
]\\ \\\}}ﬂ\ Pinion bearing
_ $ Bearing config. Straddle | Weibull exp. 1.2
on pinion
. Tapered | Dynamic capacity
i Bearing 1 roller | of bearing1 | -\
. Dynamic capacity ,
Bearing 2 Ball of bearing 2 5. 5KN
Distance A 10cn Distance B Scm
Gear bearing
Bearing config, .
on gear Overhung | Weibull exp. 1.2
. Tapered | Dynamic capacity
Bearing 3 roller | of bearing 3 11KN
. Dynamic capacity
Section A-4 Bearing 4 Ball of bearing 4 6N
Distance A 7.5cm Distance B 20cm

Fig. 2 Nomenclature of helical gears
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) Straddie mounting

Gear

=

Bearing #1

b} Overhong mounting

Beariug #2

Fig. 4 The schematic geometry of pinion

and gear support bearing

Table 2 Output life and dynamic capacity

Dynamic Life in I fe in
Component |capacity joutput hgurs
(KN-m) lrotation
Pinion 0.0874 1618 | 6744
Bearing #1 0.7702 | 8195 | 34148
Bearing #2 0.3365 1312 5469
Gear 0.0915 2453 10221
Bearing #3 0.6178 4229 17621
Bearing #4 0.5283 5818 24244
Helical 0.0862 752 3134
gear Sys.
10°¢
5 a) Design
H b} Re-design
S o't
&
10103 16
Life(thours)

Fig. 5 Life versus probability of failure design
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