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Abstract: To accurately predict the dynamic reliability of the automated manual transmission(AMT) gear system
in mining trucks, a rigid-flexible coupling dynamic model was developed. This model considers the flexibility of
key components and the effects of internal and external load excitations. Dynamic load analysis was conducted for
the sixth-gear and seventh-gear transmission, which are subject to high service frequency and harsh operating
conditions. Based on this analysis, the dynamic reliability of these gear systems was evaluated, taking into account
the fluctuating loads, degradation in component strength, and the correlation between component failures. The
study identified weak elements in the AMT transmission system and provided insights into the reliability of the
system and its components over service time. These findings lay the foundation for improving the reliability and
performance of AMT gear transmission systems for mining trucks.
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Fig. 1 Structural diagram of AMT
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Table 1 Structural parameters of gears

IRty 14 £k B /mm 1 98 /mm 4 %t IR BEE/mm 1 58 /mm
KIH%E 24 3.50 43.0 72 45 3.12 39.0
TR 28 3.50 43.0 z8 21 3.25 59.5
P 1A 1 81 3.50 43.0 z7 58 3.25 55.0

Z1 34 3.12 413
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Table 2 Types of bearings

HhK Gl G2 G3 G4 G5 G6
Byl 6213 33210 33210 6216 NA4908 6218
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Fig.2 Helical gear centralized parameter model
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Fig.3 Centralized parameter model of planetary gear systems
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Fig. 4 Finite element model of shafts and planet carrier
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Fig. 5 Finite element model of the ring gear
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Fig. 6 Relationship for modeling the rigid-flexible coupling dynamics of AMT gear transmission system
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Fig.7 Dynamic response of gears and bearings in the transmission systems
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Fig. 8 Dynamic reliability of each gear in the transmission systems
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Fig. 9 Dynamic reliability of each bearing in the transmission systems
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Fig. 10 Dynamic reliability of each gear in the sixth and seventh gear transmission systems
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Fig. 11 The nested Copula function model for systems considering failure correlation
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Fig. 12 Dynamic reliability of the sixth-gear and seventh-gear transmission systems
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