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Abstract : With the spread of electric vehicles, the market share of electric vehicles among global automobile sales is gradually 
increasing and it has continued to grow with a market share of 10% in 22. However, with the supply of electric vehicles, there 
are still problems to be solved, such as mileage problems depending on battery capacity, inconvenience in charging time and 
place, high vehicle prices compared to internal combustion engines due to battery prices, and uncertainties in subsidies. In the 
case of 4WD vehicles, there is driving stability due to road conditions and driving force distribution. Compared to internal 
combustion engines, electric vehicles have advantages such as spatial advantage and high output due to the application of two 
motors. Despite these advantages, 4WD electric vehicles need to improve efficiency due to their lower electricity ratio than 
2WD. Among them, efficiency improvement through DAS application has been verified through various researches. Existing 
DAS simulations mainly focused on the simulation of vehicle perspectives using 1D simulation. In this research, a control 
simulator was developed to verify the behavioral characteristics during DAS engagement, and a multi-body dynamics analysis 
model was developed for precise verification of parts unit. 
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Nomenclature 

 : differential drive gear angular velocity, rpm 
 : differential side gear angular velocity, rpm
 : differential side gear angular velocity, rpm

: front motor torque, Nm
: moment of inertia of front wheel motor, kg.m2

: moment of inertia of front wheel gear set, kg.m2

: moment of inertia of differential gear, kg.m2
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: vehicle mass, kg
: tire dynamic radius, m

: rear motor torque, Nm
: road load torque, Nm

: friction torque, Nm 
: spline undercut angle, rad 
: clutch radius, m 

Subscripts 

DAS : disconnect actuating system 
2WD : two wheel drive 
4WD : four wheel drive
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Fig DAS model 

Fig Schematic diagram for dynamics modeling of DAS 
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Fig Spline baulking behavior

Fig DAS simulation model 
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Fig DAS engagement behavior 

Fig Effect of baulking length on engagement behavior 

 

Fig Dynamometer test 

Fig Test result of DAS engagement 
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