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Abstract— ATV stands for All Terrain Vehicle which is 

specially designed for off-road driving. As these are used for 

very rough terrain, jumps, small scale forestry, border patrol, 

deserts and these are fun to drive so chassis has to be designed 

to withstand static and dynamic loads. Earlier ATV’s are built 

with ladder frame and back bone chassis which were heavier 

and lack protection. To overcome from this problem we are 

redesigning the chassis of the ATV in solid works, meshing 

and simulation of the chassis is done in ANSYS software. 

Finite Element Analysis (FEA) was utilized to determine the 

maximum stress and displacement of the frame when a 

particular load is applied onto it. Structure modifications need 

to be done if the chassis frame could not sustain the applied 

load. We began the task by conducting extensive research and 

hence the type of chassis we used is “TUBULAR SPACE 

FRAME” due to its advantages and withstanding capabilities. 

The results are provided in form of graphs by analyzing in 

ANSYS software. After the design process is completed, the 

fabrication of the frame is conducted by students of the 

engineering faculty. The fabricated frame will be used as the 

main part for a project of which a complete ATV will be 

developed.  
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I. INTRODUCTION 

The vehicle which includes the features like all-terrain 

moving, sporting and fun driving is known as ATV. The 

vehicle should contain all the parameters like top-speed, 

handling, ride, and ruggedness. 

As the vehicle has to travel in all road conditions it 

should have the high safety and smaller in size. Hence the 

vehicle is designed in such a way that it has high strength and 

performance. Hence the vehicle is designed in 

SOLIDWORKS software. 

Later on the analysis of the chassis is done by 

ANSYS software and results are compared with other exiting 

model. The simulated results and our updated model is shown 

in the below papers. 

II. LITERATURE REVIEW 

 Kenji KARITA, Yoichiro KOHIYAMA, Toshihiko 

KOBIKI, Kiyoshi OOSHIMA, Mamoru HASHIMOTO 

(2003) had developed a chassis made by Aluminium. 

The material selected for the frame is 6061-T6. They 

used the Variable section extrusion method for making 

the chassis. It’s developed with the help of computer 

Aided Engineering. Aluminium material gives an 

advantage of weight reduction. From this study authors 

found that the Aluminium chassis meets the target of 

weight reduction, strength and rigidity. Also they 

concluded that the remaining technical issues will be 

addressed to enable commercial adoption of the 

aluminum frame. 

 M. Ravichandra, S. Srinivasalu, Syed Altaf Hussain 

(2012) studied the alternate material for chassis. They 

studied and analyzed Carbon/Epoxy, Eglass/Epoxy and 

S-glass/Epoxy as chassis material in various cross 

sections like C, I and Box Section. TATA 2515 EX 

chassis was taken for study. Pro-E and Ansys software 

were used for this work. Study reveals that the 

Carbon/Epoxy I section chassis has superior strength, 

stiffness and lesser weight compared to other materials 

and cross section. 

 N.V.Dhandapani, G Mohan kumar, K.K.Debnath (2012) 

have used Finite element methods to study the effect of 

various stress distribution using Ansys software. To 

investigate the field failure of 100Ton dumper they 

introduced gussets in failure area. After modification the 

chassis structure was validated by linear static analysis 

and found that the modified chassis was safe. 

 Sanjay Sharma stated that the main objective of their 

research work was to find the mode, shape, and 

corresponding natural frequency of a roll cage for an 

ATV. Finite element analysis is used to determine the 

mode shapes and frequencies. They have designed a roll 

cage which consists of both structural base and 3-D shell 

which protects the user in case of impact and roll over 

incidents. CATIA V5 was been used for modelling the 

roll cage and ANSYS 14.5 for FEA analysis. The body 

shape of the roll cage was fixed from the front end. The 

frame of the roll cage consists of three main parts known 

as boot space, driver cabin and engine chamber. 

III. SCOPES AND OBJECTIVES 

1) Provide full safety to the driver, by obtaining required 

strength and torsional rigidity, while reducing weight 

through diligent tubing selection. 

2) Design for manufacturability, as well as cost reduction, 

to ensure both material and manufacturing costs are 

competitive with other SAE vehicles. 

3) Improve driver comfort by providing more lateral space 

and leg room in the driver compartment. 

4) Maintain ease of serviceability by ensuring that roll cage 

members do not interfere with other subsystems. 

5) Safety and Ergonomics. 

6) Standardization and Serviceability. 

7) Maneuverability. 

8) Maximum control with suspension design. 

9) Optimize power efficiency. 

10) Cost of the components. 

11) Safe engineering practices. 

IV. METHODOLOGY 

The design of the chassis is done by the SOLIDWORKS 

software in which we have used different commands such as 
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BOSS EXTRUDE, BOSS CUT, PIPE STRUCTURE, 

DIMENSTIONS, ETC. 

 

 
The above fig shows the design of the chassis which we have 

updated and designed in the SOLIDWORKS software. 

We have also done the report on analysis report on 

the ANSYS software and redesigned the chassis by resolving 

the defects found in the analysis. The design development has 

been increased by 10% to the original exiting design. 

We have done the analysis on the chassis under 

static and dynamic conditions. The result for the chassis has 

been also obtained by changing the material from exiting 

material to AISI 1018 monochrome steel. 

The simulation results of the chassis by step by step 

procedure are shown below and the inputs which we consider 

are:- 

 Load applied :- 1 ton 

 Mesh: fixed size function, medium relevance center 

 Boundary conditions: 

Wall fixid condition and vehicle moving with 50m/sec 

 

 
In the above fig we can see the actual arrangement of the 

impact load at the front. 

 

 
In the above fig we can see the meshing of the components in 

ANSYS software. 
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The results of the font impact load is shown in the above 

figures. 

 

 

 

 
The arrangement of the front side impact arrangement is 

shown in the above figure. 

 
Therefore the result of the updated model is shown in the 

above figures. 

V. RESULT AND DISCUSSION 

 
The above table shows the comparison results of the two 

models of the front, rear and side impact load. 

 
The above graph shows the clear deformation 

difference of the redesigned modal and exiting modal. Hence 

from the above results we can say that our modal is improved 

upto 10%. 

VI. CONCLUSION 

 From the above results we can say that through our 

improvised design we were able to increase overall 

strength and stability of the chassis frame up to 10%. 

 As we have used high grade steel material (AISI 1018 

monochrome steel) this can resist both static and 

dynamic impact loads effectively. 

 It is also lighter in weight compared to the other materials 

and has better strength capabilities which will be helpful 

in the performance of the vehicle. 

 We have used less number of individual components so 

that there will be the less welded joints. As a single 

component will have more strength and impact load 

capabilities than the one which are welded together. 

 Our chassis frame design will have more stability and 

control on both on-road and off-road than the existing 

design. 
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