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Abstract 

This paper is aimed to model and perform the dynamic analysis of the go-kart chassis which is of constructed with circular 

beams. This report focuses on briefing the sole ideology behind the development of compact and light- weight kart chassis 

while doing all the acting force analysis.  

Index Terms: Go-kart,  Finite Element Analysis, Vehicle dynamics, SOLIDWORKS. 

 

 1.   INTRODUCTION 

This project is aimed to be model and perform the 

dynamic analysis of the go-kart chassis which is 

constructed with the circular cross section beams. 

Modelling and analysis are performed on SOLIDWORKS 

software. The chassis is designed in such a way that it 

requires less pipes and ability to withstand optimum loads 

applied on it. They are usually raced on almost any plain 

tracks with no pits and speed breakers. This is considered 

as the first vehicle for starting a career in racing field. A 

driver could easily prepare for racing through this vehicle, 

wheel-to-wheel racing for high speed, precision control, 

impulsive racing skills and spontaneous decision-making 

skills. These vehicles, now called as “Go-Karts” had 

grown into a billion dollars industry in the USA and most 

of the developed countries in the world. They are made, 

sold, and used exclusively as recreational racers. 

However, these vehicles are not designed for 

transportation and are considered illegal in most places to 

drive them on the road. The objective of  the  design  is  to 

optimize  the working and performance of go-kart 

considering various factors. 

 

2. SCOPE:  

 As Karting is a racing sport, the evolvement in EVs have 

brought a huge demand in E-Karting. E-Kart events are 

being held around the globe and it’s too trending. 

European countries lead the other countries in terms of 

karting. 

 

3.METHODOLOGY:                                           

Design methodology is proposed for this type of system 

that combines    multibody simulation and finite elements.  

• This model includes both designed parts and other 

commercial parts.   

• Creation of iterative model using tools.  

• Checking of dimensions for fulfilling regulations.  

• FEA analysis using Ansys.  

• Calculation and optimization process.  

• Set of results including stresses strains.  

• Another iterative model.  
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Analysis using Ansys by considering new feature i.e. 

stiffness of structure and flexibility of chassis.  

 

4. DESIGN: 

Chassis is the backbone of any Kart. Chassis is the load 

bearing framework of an artificial object. Therefore, 

material used for chassis should have high tensile and 

yield Strength 

Ladder frame, Backbone chassis, Monocoque, Tubular 

chassis, this are some types of classified chassis. 

Tubular chassis is most commonly used type of 

construction and we to have worked on making this type 

of construction.  

5. MATERIAL SELECTION: 

The chassis of E-kart must be stable, with high torsional 

rigidity, as well as have relatively high degree of 

flexibility as there is no suspension. Keeping the frame as 

light as possible was top priority because when power is 

limited weight plays an important role in vehicle 

performance. 

The main component of the frame is divided into two 

major parts: First the front block (cockpit) for steering and 

seat positions etc. and second rear block (Motor 

compartment) for transmission and brake assembly. 

Chassis construction is of a tubular construction, typically 

mild steel with different grades. In this kart, we had used 

AISI-4130 having low weight and high strength having 

same dimensions.  

6. DESIGN OF CHASSIS:                                    

After material selection further next step in the process is 

design of chassis or kart. Kart is to be designed in such a 

way that it should perform optimum in every racing 

condition. Designing the chassis was a trial-and-error 

process, we designed many chassis with iteration and 

changing the component and reducing the unnecessary 

bulks from the chassis to reduce weight cause weight 

would a deciding factor at some point of the race. After 

cancelling out we came up with best four options as a 

design for our chassis. 

 

Fig 1: Dimension of kart 

Table 1: Material Comparison 

Parameters  AISI 1018  

  

AISI 

4130  

AISI 

1020  

Carbon %  
0.28% -0.33% 

0.15% - 

0.20% 

0.17%- 

0.23% 

Ultimate 

Tensile 

Strength  

560 MPa 440 MPa 420 MPa 

Ultimate 

Yield 

Strength  

460 MPa 370 MPa 350 MPa 

Modulus 

 of 

Elasticity  

210 GPa 205 GPa 186 GPa 

Hardness, 

Brinell  
217 126 111 

Density  

7.85 g/cc 7.87 g/cc 7.87 g/cc 
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7. ANSYS REPORT: 

 In order to analyses the effect of impact which might 

cause in case of accidents, we have to consider all the 

forces which are involved. These forces can be calculated 

based on the speed of the vehicle and the percentage 

deformation can be estimated. This analysis is important 

as we can determine, and redesign based on the failure 

which occur during the analysis. The deformation which 

is considered in mm must be negligible and the equivalent 

stress generated during the impact must be lesser than the 

yield strength of the material. Based on this the FOS can 

be calculated as a ratio of the yield strength to stress noted 

from analysis.  

 

Fig 2: Front Impact Analysis 

 

Fig 3: Front Equivalent Stress 

 

Fig 4: Front Safety Factor 

 

Table 2: Result table for Chassis Analysis 

Factor 
Front 

Impact 

Rear 

Impact 

Side 

Impact 

Total 

Deformation 

(mm) 

0.93711 

 

0.6646 

 

0.20778 

 

Equivalent 

Stress 

(N/mm2) 

303.9 

 

213.58 

 

96.52 

 

Factor  Of  

Safety  

1.2707   

  

1.1747   

  

1.415   

  

             

8. DYNAMIC EFFECTS OF WEIGHT 

DISTRIBUTION: 

 Brake is a device used for slowing, stopping controlling 

the vehicle. Brakes are designed to stop the vehicle by 

converting the kinetic energy of the vehicle to heat 

energy.  

8.1 Objective: 

For maximum performance from the braking system, the 

brakes are designed to lock the rear wheels while 

minimizing cost and weight.  
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9. CENTER OF GRAVITY: 

Angle of incline depends upon the height of block added. 

Hence, by changing height of block the COG might 

change as well, as the Angle of incline will change. 

Similarly, due to higher incline angle, there will be higher 

shift in weight towards either side while the Kart is in 

inclined position. Considering this parameter height of 

COG has been calculated under multiple conditions where 

the height of block changes for every calculation. Average 

of these values has been considered as the Height of 

Centre of Gravity. 

Co-ordinates of COG by calculation(with respect to 

reference point): (x ,y,z)≡(0,30,4.52 ) 

Co-ordinates of COG by Alternate Method (with 

respect to reference point): (x,y,z)≡(0,28.55,4.67) 

As observed from the study conducted, the deviation 

between the values by calculation and alternate method is 

less than 5%. 

10. FINAL DESIGN 

 

Fig 5: 3D Model of Go-Kart Chassis 

 

 

            Fig 6: 3D Model of Go-Kart 

  

 

 
 

                Fig 7:  Kart Assembly 

                 

11. CONCLUSION 

•It is cleared from the present investigation, no material 

withstands with 10g, 16g loading criterion in front impact 

test for a deigned chassis.  AISI  4130 is more efficient 

material as it gives safe result for 4g, 6g and 8g loading 

criterion. 

All materials are giving safe design for side impact test 

but again AISI 4130 is more efficient material. 

The static structural analysis of GO-KART CHASSIS was 

 done with two different materials i.e., structural steel and 
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 grey cast iron and the values of total deformation,  

equivalent stress, maximum principal stress, and shear  

stress was found for the load of 600N. It was found that it  

is less than yield strength values which are 250 for steel  

and 200 for grey cast iron which means it’s safe for the  

driver in the Kart. 

Finite element analysis system is used to evaluate, 

create,and modify the best vehicle design to achieve its 

set goals. The main goal was to simplify the overall 

design to make it more light weight without sacrificing 

performance and durability. The result is a lighter, faster, 

and more agile vehicle that improves go kart design. 

       • Future scope 

• Centre of Gravity and its effect on Go-kart. 

• Calculating Centre of Gravity 

• Methods to calculate Centre of gravity. 

• Dynamic effects and Relation between COG and 

Impact. 

• Graphical Representation. 

• Weight Distribution calculations and effects on 

Braking, Steering and Dynamics 
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