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Analysis for dynamic characteristics of the doghub transmission

system used in piston engine
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Abstract; In order to reveal the vibration mechanism of the engine doghub transmission system, based on
the analysis of the working principle of the engine doghub system, the dynamic models of the engine
doghub transmission system were established with the energy method and the Adams software. The
dynamic modeling and analysis methods were proposed for three-jaw curved contact system of the
doghub. By comparing the axial force response results of the two models under rated working condition,
the correctness of the dynamic models was verified. To reduce the vibration and impact of the doghub

transmission system, the influences of different torques and axial preloads on the axial impact force and
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displacement of the doghub system were studied. Results show that the dynamic response characteristics of
the system under different operating conditions were significantly different. As the torque increased from
350 N-m to 500 N-m, the axial impact force of the system increased, and the axial displacement nearly
doubled. As the axial preload gradually increased from 6 000 N to 8 000 N, the peak value of the system
axial impact force increased, and the mean value changed slightly after stabilization, and the axial
displacement decreased accordingly, suggesting that under the condition of rated torque, an appropriate
small axial preload is beneficial to reducing the axial impact force on the doghub transmission system and
relieving the vibration and impact of the system.
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Fig.1 Three-dimensional model of doghub transmission system
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Fig. 2 Structure diagram of doghub transmission system
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Table 1 Material parameters

ESCEAS BB SR/ GPa HERAYE4
R I U 40CrNi 210 0.300
18k # 40CrNi 210 0.300

N R 40CrNi 210 0.300

Hir 20CrNiMo 208 0.290
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Table 2 The constraints of model
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Fig. 7 System dynamics simulation model Fig. 8 Comparison of axial force results of two models
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