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Abstract 

 

The stress analysis of a supra sae chassis plays a major role during design stages.  There are a lot of research papers and many 

development programs are available in the markets which are very much similar to this research work. This research paper shows 

the most important research work in chassis frame design of supra sae. This paper will focused on stress analysis of the supra 

chassis using finite element package ANSYS. The results of reading this research paper will give the researcher a summary of 

some fresh and new developments in the field of vehicle chassis design using finite element stress analysis. 
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I. INTRODUCTION 

The key characteristics while selecting chassis material are strength to weight ratio, stiffness of chassis, manufacturability (ease 

of welding and bending), cost, fabrication time, safety of the driver. While designing role cage the main focus was to use 

continuous tubing where possible to reduce welding and improve strength. Gussets are provided at appropriate joints because by 

just adding gussets we can reduce the maximum stress by 17% – 21% 

II. MATERIAL SELECTION MATRIX 

According to this matrix IS 3074CDS4 is best suitable for our purpose because of its availability, cost and material properties 

according to our requirements. Analysis procedure: 1-d meshing (hyper mesh) of the wire frame structure and checking for 

orientation errors. Apply appropriate beam sections, material properties to the mesh collectors. After setting the loading 

conditions and constraints results were viewed on hyper view. We have used variable dimension and geometry tubes i.e. square 

pipes (for suspension pick up points) and circular pipes (rest portion of frame) because by just increasing 10% of weight strength 

of square pipe increases by 49%. All the bracing members are of size 25.4 x 1. 651mm.IS 3074 (CDS 4) It is an Indian Standard 

carbon steel. It is mainly used in the automotive industry in the country. It is well suited for the purpose. 

 Chemical Composition 

Table - 1 

Chemical Properties 
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 Mechanical Properties 

Table - 2 

Mechanical Properties 

 

 Stress Analysis of Material 

 
 

 
Fig. 1: Stress Analysis Properties 

Above analysis is showing the variation of deflection of a beam under similar width, length, material and loading conditions in 

both square and circular beam. In circular pipe deflection found 144 mm and on square pipe it is found 85 mm. Hence variation 

can be seen clearly. 
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Fig. 2: Analysis is showing the variation of deflection of a beam 
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III. CONCLUSION 

Vehicle structural design and optimization has been the focus of a lot of previous works. The review of some of the previous 

conducted work related to vehicle structural design, analysis and optimization using software Ansys is surveyed. It is to be found 

that the chassis analysis mainly consists of stress analysis to speculate the weak points and fatigue analysis to speculate the life 

time of the chassis. This makes a case for furthermore investigation on the design of supra sae chassis using FEA Ansys 

software. 

IV. SCOPE OF FUTURE WORK 

There is a high scope for furthermore research in chassis simulation to solve the mode shape related problem. This chassis 

structure can be further improved on the overall performance specially on behavior and quality. 

REFERENCES 

[1] B. Hemant Patil and D. Sharad Kachave “Effects Of Web And Flange Thickness On Bending Stiffness Of Chassis” International Journal Of Advance 

Research In Science And Engineering, Vol. No.2, Issue No.7, July, 2013. 
[2] Kr. Swatantra Porwal and Kr. Pradeep. ‘Stress Analysis of a Structural Member Using Finite Element Method “VSRD International Journal of Mechanical, 

Auto. & Prod. Engg., Vol. 1 (3), 104-109, 2011. 

[3] R. L. Patel, K. R. Gawande, D. B. Morabiya “Design and analysis of chassis frame of TATA 2516TC” International Journal for Research in Applied 
Science and Engineering Technology , Vol. 2 Issue III, March 2014. 

[4] A. Barari, Platanitis, G. Pop-Iliev, R. “Introducing Design Rigidity to Model Unexpected Disturbances In a DSM-Based Design Process” ASME, IDETC-

CIE, 2010. 
[5] A. R., George, W. B., Riley “Design, Analysis and Testing of a Formula SAE Car Chassis, SAE Motorsports Engineering Conference and Exhibition, 

2002. 

[6] R. Rajappan and M. Vivekanandhan “Static And Model Analysis Of Chassis By Using FEA” Proceedings of the “National Conference on Emerging Trends 
In Mechanical Engineering 2013. 

[7] Nitin S. Gokhale “Practical Finite Element Analysis, 2009. 

[8] Siraj Mohammad Ali Sheikh” Analysis of Universal Coupling Under Different Torque Condition” International Journal Of Engineering Science & 
Advanced Technology, Volume-2, Issue-3, 690 – 694, 2013. 

[9] E. Madenci and I. Guven “The finite element method and applications in engineering using ANSYS” Springer Publisher. 2007. 

[10] S. Dey, R. Chandra Murthy. D., P. Baskar ”Structural Analysis of Front axle beam of a Light Commercial Vehicle (LCV) International Journal of 
Engineering Trends and Technology (IJETT) – Volume 11 Number 5 - May 2014. 

[11] AshutoshDubey and VivekDwivedi. ―Vehicle Chassis Analysis: Load Cases & Boundary Conditions for Stress Analysis‖. 2008 

[12] Han Quan-li, Tian Lin-Hong, Qu Ling-Jin. ―Research on Optimization Design of Heavy-duty Truck Frame Based on the Sensitivity‖. 2010 IEEE. 
[13] J.M. Biradar, B.V. Vijay, KailashJat. ―Automotive Chassis Sizing Optimization for Modal and Distortion Criteria‖.Sastech, Volume 7, Issue 2, September 

2008. 

[14] I. Kutay YILMAZÇOBAN, Yasar KAHRAMAN. ―Truck chassis structural thickness optimization with the help of finite element technique‖. TOJSAT: 
The Online Journal of Science and Technology - July 2011, Volume 1, Issue 3. 

[15] Vijaykumar V. and Prof. R. I. Patel. ―Structural Analysis of Automotive Chassis Frame and Design Modification for Weight Reduction‖. International 

Journal of Engineering Research & Technology (IJERT). 2012. 
[16] P Thamarai, B Karthik, Automatic Braking and Evasive Steering for Active Pedestrian Safety, Middle-East Journal of Scientific Research 20 (10), PP 

1271-1276, 2014. 

[17] M.Bharathi, Golden Kumar,Design Approach For Pitch Axis Stabilization of 3-Dof Helicopter System an LQR Controller, International Journal of 
Advanced Research in Electrical, Electronics and Instrumentation Engineering, ISSN 2278 - 8875 , pp 351-365 ,Vol. 1, Issue 5, November 2012. 

[18] SRIDHAR RAJA. D, Foliated UC-EBG UWB Bandpass filter, International Journal of Advanced Research in Electrical, Electronics and Instrumentation 

Engineering, ISSN (Print) : 2320 – 3765,pp 3701-3708,Vol. 2, Issue 8, August 2013. 
[19] V.M. Ramaa Priyaa,Predictive Control in Power Converters, International Journal of Advanced Research in Electrical, Electronics and Instrumentation 

Engineering, ISSN (Print) : 2320 – 3765 , pp 10475-10478 ,Vol. 3, Issue 7, July 2014. 

[20] Vijayan T, Performance of Microstrip Directional Coupler Using Synthesis Technique, International Journal of Advanced Research in Electrical, 
Electronics and Instrumentation Engineering, ISSN: 2278 – 8875, pp 761-767,Vol. 2, Issue 3, March 2013. 

[21] Vijayan T, Performance Image Compression using Lifting based EEWITA, International Journal of Advanced Research in Electrical, Electronics and 

Instrumentation Engineering, ISSN (Print) : 2320 – 3765, pp 10501-10508,Vol. 3, Issue 7, July 2014. 


