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Abstract: The structure of combined diesel and gas ( CODAG) transmission system is complicated and
the load conditions are varied, and there is obvious transient impact in the process of working condition
switching, which is easy to affect the long-term stable operation of the transmission system. Therefore,
based on the AMEsim platform, the research was conducted on component-level dynamic modeling of
transmission components such as gears, shaft systems, as well as condition switching execution compo-
nents such as synchronized-self-shift ( SSS) clutches and friction clutches in the CODAG transmission
system. Nonlinear factors such as friction and collision were considered in the model. The fluctuations of
parameters such as the rotational speed and torque of the gear system during the transient process of con-

dition switching were calculated, and the mechanism of rotational speed and torque fluctuations in the
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system was analyzed. On this basis, the parameters of the clutch were optimized to reduce the response
fluctuations of the gear system during the transient engagement process. The simulation results of the sys-
tem show that when the SSS cluich engages, due to the collision of the ratchet and pawl mechanism and
the transient change of the torque of the helical synchronizing mechanism, the transmission system experi-
ences torque fluctuations, and the maximum torque fluctuation of transmission system under the gas tur-
bine operating condition reaches 56 040 N-m. When the friction clutch engages, the acceleration at the
rear end of the clutch rapidly drops to zero at the moment of synchronization, and torque fluctuations occur
due to the effect of the moment of inertia, with the maximum torque fluctuation reaching 74 300 N-m. To
control the torque fluctuations, by optimizing the lead angle of the helical synchronous mechanism of the
SSS cluich, the torque impact of the first stage input gear of is reduced by 37.2% , and by controlling the
hydraulic cylinder oil pressure loading curve of the friction clutch, the torque impact of the input speed-

increasing gear of the water pump is reduced by 24.4% , effectively improving the operational stability of

2026 4

the CODAG transmission system.

Key words: CODAG; SSS clutch; friction clutch; dynamic simulation
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Fig. 1 Schematic diagram of CODAG transmission
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Fig. 2 Simulation model of friction clutch
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Fig. 4 Simulation model of transmission system
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of secondary output gear
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Fig.7 Gear train torque curve at initial stage under

diesel engine operating condition
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Fig. 10 Friction clutch feedback torque curve
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