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An Study on the Establishment of the Accelerated Durahility Test Condition
of the Spur Gear
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ABSTRACT

An accelerated life test CALT) is used to estimate the reliability of machinety parts and system with a design
specification as soon as possible. However, accelerated 1ife test results with simple and severe conditions are
meonsistent with physical phenomena in real service condition. Therefore, to assure the safety of the machinery
system, it is necessary to establish the appropriate test condition of the ALT of machinery element. In this study,
fatigne analysis of the spur gear as a part of the gear box system m the rolling stock was performed. Moreover,
haged on the results, appropriate test condifion of the ATT is developed using both the probabilistic model of the

{mear damage rule and aseelerated durability analysis simulation.
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Table 1 Specifications of spur gears

o ['4

Pinion | Wheel
Module {mm} 23
No. of teeth (BA) i | 40
Addendum modification coefficient (.25 0
Gear shaft diameter (mm) 34 T4
Pressure angle (degree) 20
Center distance {mm)} T6.857
Face width (mm) 30
Desired life{B,, cycles) 16*
Heat treatment Carburizing,

Table 2 Chemical composition {wit%o)

Matercial C 8i | Mn P 8 Cr | Me
Non-carburized 620 1028{075(001410081 104920
Carburized G680 102710790018 0.00% ) 1.06 | 019




Table 3 Mechanical properties
Material Yield strength®*(MPa) | Tensile srength(MPa) | Elongations) | Hardness(HRC)
Non-carburized 573 824 151 32

Carburized 1351 1637 165 35

{*: 0.2 % proof stress)
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Fig. 1 P-S-N curves with the retating bending fatigue test
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Table 4 Failure modes of pinion with torque levels and the failure probability

Failwe mode

(F.TF : failore of tooth flank ETT : faiture of tooth tip)

Failure probability
(Fy 1296% | 3148% | 5000% | 6852% | 8£7.04%
Torque level (Nm}
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Fig. 5 Results of accelerated durability analysis with input forque levels
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