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Abstract As the planet gears structure of shearer rocker arm system is very complicated a finite
element model was built using the lumped-mass parameter method and the dynamic contact stress
of the planet gear and sun gear was analyzed to determine its failure mode. Considering the
randomness of structural dimension for the planet gear and sun gear a relational expression
between the fatigue life and random parameters was obtained by using the nonlinear mapping
function of BP neural network. The MPPPM was applied to the reliability design. The effect of
the parameters’ mean and variance on the structure reliability was achieved by the planet gear and
sun gear reliability-based sensitivity design. The simulation experiment using the Monte-Carlo
showed the correctness of the as-proposed method and provided a theoretical reference for the
reliability-based sensitivity design of the planet gear and sun gear.

Key words planet gear and sun gear finite element model BP neural network MPPPM most
probable point perturbation method  reliability-based sensitivity design
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Table 1 Basic parameters of planet gears
S r c P
/kg 10. 770 83.189 702. 813 23.495
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Fig. 1 Finite element model of planetary gears
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Table 2 Random variables
. 2 X, -min X, _1 5
B,/mm 130 0.2167 " max X; -min X,
a/mm 1935  0.0077 y: :y,-2+1 max y, —min y, +min y,
a;/mm  193.5  0.0120
@/ ° 20 0.0333 6
x,/mm 0.6592 6.7767¢ -4 BP
300
Goodman 1.852 92 x 10°° 2 %
S 10°°
Sy =t 1 L
1-5,,/S, 7.93725 x 10 BP
S; Sa J :
i S i j i . 0 10. 0338809392464D
10 18Cr2NidWA O 3.394118765439260
S-N E 3. 019141691215445
mlgS +1gN =1gC . 2 E 1. 98260684668051 B
N S N 0 1.01284898450322
m c b - E 0. 373907708325490%
: m  11.001 1 1gC ' 0.400050963215324
42.700 8 o, 1519.4 MPa 5—3. 808191144541975
55107 0 0. 990912953526422
g 2. 803452564795188
Miner 0 4.62552609689061

U 4.908542671861420
b, = 3.16705349007506
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