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Abstract 

The paper deals with the problem of calculative and experimental studying of influence of torsional 

stiffness of chassis frame on LCV dynamics in conditions of curvilinear motion: start of the corner and 

line changing. 

The object of research is LCVs with cargo bed (the vehicles capacity is up to 3,5…4,6 tonne) that have 

a wide range of wheel base dimensions: from 3145mm to 5045mm and, as a result, different torsional 

stiffness of chassis frame. 

The influence of torsional stiffness of chassis frame on LCV dynamics is studied on the basis of 

results of experiments and simulation. The static experimental research was made in laboratory 

environment where the stiffness of the chassis frame were estimated (Figure 1a). Road tests were 

made in accordance with the Russian Standard GOST R 52302-2004 that presupposes different types 

of tests: static rollover, dynamic maneuvering on a road (line changing and running into the corner – 

Figure 1b). The multi-body simulation was made in MSC.ADAMS/CAR and MSC.NASTRAN 

software that allows imitating the LCV dynamics considering flexibility of chassis frame (Figure 2, 3). 

 

    

                               a)                                                                                 b) 

Figure 1: Experimental research (a – estimation of torsional stiffness of chassis frame in laboratory 

environment; b - estimation of critical speed for running into the corner maneuver) 

 

  

Figure 2: Deformations (mm) of finite element model of a frame (MSC.NASTRAN simulation) 
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Figure 3: Multi-body simulation of LCV running into the corner maneuver with flexible frame, cab 

and cargo bed in MSC.ADAMS/CAR 

 

The initial stages of a study were presented at different international conferences [1, 2]. This study is a 

continuation that pays a key attention to: 

– Estimation of influence of wheel base on torsional stiffness of chassis frame; 

– Analysis of mode of deformation of chassis frame in dependence on type of frame extender 

construction and fixation (for different wheel base magnitude); 

– Estimation of influence of subframe construction on total torsional stiffness of chassis frame 

with extended wheel base; 

– Estimation of influence of torsional stiffness of chassis frame on LCV dynamics (critical 

speed of curvilinear maneuver, wheels vertical reaction, roll of a vehicle). 

The research was done with the financial support of Ministry of Education and Science of the Russian 

Federation in the frame of the complex project “The establishment of the advanced technology 

production of ecological and resources-economy LCV” under the contract №02.G25.31.006 from 

12.02.2013 (Governmental Regulation №218 from 09.04.2010). 
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