AV AR 999k FASEYE =77 pp.229~234

F 32 2HF 7o FERAAY AA59 B}
Reliable life evaluation of gear driving system
for the intermediate shaft
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Abstract

This thesis presents the design method
using CAE(Computer Aided Engineering) with
the consideration of reliability for optimal gear
driving system. The validity and feasibility of
the proposed method are verified by the
application to transmission of machine tool.

The reliability and life analysis is based on
the two-parameter Weibull distribution lives of
the gears and bearings. Ninety-percent of
reliability life is the life of the component or
system in million output rotations or hours at
which ninety percent of identical components
or system would survive under the given
loading conditions.
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B: Bearing Qutput gear

Fig.l1 Diagram of the compound reduction
system

Gear #1

Gear #2
B#l M) B#2
-
a) Double straddle
Gear #1
[ Gear #2
B#1 B#2 ]
R

b) Double overhung

Fig.2(a) Intermediate shaft support
configuration '
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Gear #1

Fig.2(b) Intermediate shaft support
configuration

Fig.3 Double straddle gears with intermediate
shaft



Table 3 Ball bearing input data and

[ Main_] each distance
[ singte mesh ] [ Compound ] Bearing dynamic Distance
Shaft capacity (kN) (mm)
L — o jJ ) Input By 6.0 A 87
. (1) By 6.0 B | 71
Component analysis : Inte_r— By 8.5 C 87
. Loads P mediate D 76
- Life and capacity e (I ) BZZ 11.2 E 56
t
v Output 331 85 F 28
[ System life analysisJ.— (m) By 85 G 260
r Table 4 Output data of components in each
[ System capacity analysis |eme—e| 2 reduction
y
Compo | Total |Dynamic| Life Life
| Output data |.-_ Shaft -nent | force | capacity |rotation| time
Ps 11569] 4650 | 16312 | 314660
. . I Input
Fig.4 Block diagram of reliability (1) By, |0705| 8653 | 1848 | 35644
By, |os64| 8653 | 1004 | 19373
Table 1 System input data and output data Gy | 1569 | as71 | 24724 | 476036
Inter- P 2.092 | 13519 (1.722E7}3.322E8
Input | 00553 | Output | iiqN-m mediate [——2
torque kN-m torque | (0) | By |1369] 15446 | 1455 | 28066
Input Reduction 29351 20. 4
sooed | 1728 rom | TOLNED 2.0 By, 362 | 755 | 14556
Shaft | o egree | OUPU | 864 rom Gy |2092| 13519 (1.722E7(3.322E8
angle speed Outeut| B, [ 1889 15446 | 547 | 10505
Reliability |99% ~50% Bsy | 0203 | 15446 | 437694 [8443177
System| Total 239 4605
Table 2 Gear input data
F Material .
ace ateria T
Shaft I\&%e Pl;i(;ssltére width It\(])%fg constant K
€€ |(mm) (MPa) 3
Input | o5 |\ o | 13 | 30 | 557 :
pinion .g N %
Inter- %
mediate| 25 20" 13 ] 60 | 557 3 3t —B Desgn |
gear & —m— Redesign |
Inter- 0
mediate| 2.5 20 30 | 45 55.7 ;
pinion 10! 10? 10°
Output v Life in million output rotation
gear 25 20 30 | 45 55.7

Fig5 L10 life of redesign
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