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Reliability Analysis of the Spur Gear with Accelerated Life Testing Model
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Abstract

The gear in various mechanical components easily occurs at damages by the external torque. The main
failure modes of the gear are surface pitting with the tooth surface and breakage with tooth root by caused
fatigue. Therefore, the gear is very important role in the reliability research since it may cause fatal damage of
entire system such as the gear box in automobile transmission. In this study, the failure mode of the gear was

analyzed and accelerated durability analysis was employed for the life estimation of spur gears.

In the case

of assumed load spectrums, the reliability of spur gears was evaluated by inverse power law-Weibull
accelerated life test model with cumulative damage exposure.
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S, = 2072 N; % | S (logN;)=0.0879

oA71M S, =
Sp(logN¢) =

(8)

&2 % F(stress  amplitude) ©] 3L,
22 (cycles to failure

in

logarithmic coordinate)ell g+ 3% <=3 *}(standard

deviation)©] T},
Table 1 Specification of the spur gear
Pinion | Gear
Module[mm] 2.5 25
Number of teeth 21 40
Addendum maodification coefficient 0.25 0
Pressure angle [deg] 20
Face width [mm] 17.64
Center distance [mm] 76.86
AGMA quality class 10 (KS 2)
Surface heat treatment Induction
Surface treatment Grinding
Desired duty cycle 8
(reliability = 90 %) 107 cycles
Table 2 Chemical composition (wt%)
Material C Si Mn P S Cr Mo
038 015 0.60 090 015
< <
sCM440  ~ ~ ~ ~ ~
0.03 003
043 035 085 120 030

Table 3 Mechanical properties for SCM 440

Yield strength

Tensile strength Elongation

(MPa) (MPa) (%)

773 949 19.2
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Fig. 2 S-N curve for SCM 440 fatigue test specimen
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Fig. 3 FEA model and boundary conditions

Fig. 4 Contours of maximum von-Mises stress
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Table 4 Result of probabilistic accelerated
durability analysis
offailure | 50606 | 5006 | 79.4%
Level
35 Nm 2.2387E8 | 3.6308E8 | 4.8978E8
40 Nm 7.5858E7 | 1.2303E8 | 1.6982E8
45 Nm 2.9512E7 | 4.7863E7 | 6.4565E7
50 Nm 1.3490E7 | 2.1380E7 | 2.8840E7
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