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Abstract 
To research all-wheel-drive 6x6 terrain truck dynamics was used decomposition method [1]. In this 
way mathematical truck model was divided in three subsystems [2, 3]: 1. Engine-driveline-driving 
wheels [4]; 2. Chassis-suspension-driving wheels [5]; 3. Road surface. Mathematical model was 
created using special simulation software Siemens LMS Imagine.Lab and Matlab/Simulink. The result 
is a model, that allows us to evaluate the external vehicle dynamics and internal driveline dynamics. 
By simulation results it was concluded [6, 7, 8, 9]: 
1. With using of locking inter-axle differential, drive axles of the vehicle overloaded by double and 
triple dynamic forces against static forces, calculated by maximum engine torque in consideration of 
static traction forces and static reactive toques on drive axles. 
2. In the case of slipping wheels, with using of locking interwheel differential, dynamic redistribution 
of torques obeys the dynamic conditions of interaction of driving wheels and road surface and depends 
on dynamic redistribution of vertical forces in contact with road surface. 
 

 

Figure 1: Structure of mathematical truck model. 



 

Figure 2: Functional scheme of mathematical truck model in Siemens LMS Imagine.Lab. 

Acknowledgment 
Work was performed under financial support of the Ministry of Education and Science of Russian 
Federation in the frames of the project Generating Scientific-and-Technical Solutions on Controlling 
Power Distribution in the Cargo Trucks Transmission Trains in Order to Increase their Power 
Effectiveness and Fuel Effectiveness under agreement No. 14.574.21.0106 dated 09.08.2014. 

References 
[1] B. Belousov, S. Popov. Wheeled vehicles especially heavy-duty. Design. Theory. Calculation. 

Publisher Bauman Technical University, Moscow, 2006. 

[2] V. Tarasik. Mathematical modeling of technical systems. Publisher Design Pro, Minsk, 2004. 

[3] A. Lefarov, M. Vysotskiy, V. Vantsevich, V. Kabanov. Energyloading and reliability of the 
differential mechanisms of transport and traction machines. Publisher Science and Technology, 
Minsk, 1991. 

[4] V. Larin. Theory of motion all-wheel drive wheeled vehicles. Publisher Bauman Technical 
University, Moscow, 2010. 

[5] S. Shuhman. The theory of the power wheel drive all-terrain vehicles. Publisher 
Agrobusinesscenter, Moscow, 2007. 

[6] A. Keller. Methodological principles of optimization of power distribution between the 
propulsor-wheeled vehicles. Bulletin of the South Ural State University. Series «Mechanical 
Engineering Industry», No. 11, pp. 96-101, 2006. 

[7] R. Isermann. Vehicle dynamics control: modeling, driver assistance systems, mechatronics. 
Publisher Fachbuch Vieweg+Teubner, 2006. 

[8] Vladimir V. Vantsevich; Dennis Murphy; Gianantonio Bortolin. Driveline Configuration Effect 
on Longitudinal Vectoring of Power Flow Between Drive Wheels and Energy Efficiency in 
Transport Mode of a 6×6 Terrain Truck Proсeedings ASME. 45059; Volume 6: 1st Biennial 
International Conference on Dynamics for Design; 14th International Conference on Advanced 
Vehicle Technologies:379-388.August 12, 2012. 

[9] S. V. Kharytonchyk; A. D. Zakrevskij; V. V. Vantsevich. Heavy-Duty Truck: Inverse Dynamics 
and Performance Control. Proceedings ASME. 43033; Volume 9: Mechanical Systems and 
Control, Parts A, B, and C:345-354.January 01, 2007 


