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Abstract— A Go-Kart is a small four-wheeled vehicle 

without suspension or differential. There are many 

motorsports in the world. Bikes, Cars, Formula one are 

examples of them. But there are also motorsports which do 

not need professional drivers and need no great speed. The 

vehicles used are also very cheap. Such a motorsport is Go-

Karting. Go-kart is a simple four-wheeled, small engine, 

single seated racing car used mainly in the United States. 

This paper aims to do modeling the static analysis of go-kart 

chassis consisting of circular beams. Modeling and analysis 

are performed using 3-D modeling software i.e. CATIA & 

static analysis in ANSYS 18. The loads are applied to 

determine the deflection of chassis. There are a lot of forces 

acting on the vehicle in the running condition. These forces 

are responsible for causing crack initiation and deformation 

in the vehicle. Hence it is important to find out these areas 

of maximum Stresses. The go-kart chassis is different from 

ordinary car chassis. 
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I. INTRODUCTION 

A. Gokart History  

Art Ingels is generally accepted to be the father of karting. 

He built the first kart in Southern California in 1956. From 

them, it is being popular all over America and also Europe. 

The first kart manufacturer was an American 

company, Go Kart Manufacturing Co. (1958). In 

1959, McCulloch was the first company to produce engines 

for karts.  

The Go-Kart is a vehicle which is compact, simple, 

lightweight and easy to operate. Go-karts have 4 wheels and 

a small engine. They are widely used in racing in the US and 

also they are getting popular in India. The go-kart is 

specially designed for racing and has very low ground 

clearance when compared to other vehicles. The common 

parts of go-kart are engine, wheels, steering, tires, axle, and 

chassis. No suspension can be mounted to go-kart due to its 

low ground clearance. The main aim to design a Go-kart 

having better performance than that of standard Gokarts but 

at a lower cost. Like every automobile, go-karts also have 

various systems. The standard Gokarts are usually powered 

by either 2-stroke or 4-stroke petrol engines. These engines 

are generally air cooled with or without a gearbox. Go-karts 

are equipped with disc or drum brakes. 

Go-karts in foreign countries have much more 

performance than the Indians. One type is a single engine 

160cc 4-stroke kart with a maximum speed of around 40 

mph and a second type, a twin-engine 320cc 4-stroke kart 

used in outdoor with a maximum speed of 70 mph. 

B. Material selection 

The selection of material was a tedious task for us as it had 

many constraints of weight, structural resilience towards 

various types of forces, torsional rigidity, a factor of safety 

under application of various loads and also market 

availability with pricing and cost constraints. 

The amount of carbon in steel is important to 

determine the strength, hardness, and providing desired 

strength, endurance, safety and reliability of the vehicle. The 

material used for chassis are various grades of steel or 

aluminum alloys. The main component of steel is carbon 

which increases the hardness of the material of chassis. 

Aluminum alloy is expensive than steel so mainly steel is 

used to constructs the chassis. The chassis is made up of 

AISI-4130 which is a medium carbon steel. This material 

was selected due to its good Combination of all of the 

typical traits of Steel – high tensile strength, ductility, 

lightweight, better weldability and comparative ease of 

machining. 

II. FEA INTRODUCTION 

Finite element analysis (FEA) is a computerized method for 

predicting how a product reacts to real-world forces, 

vibration, and other physical effects. Finite element analysis 

shows whether a product will break, wear out, or work the 

way it was designed. Here we divide the roll cage into small 

sizes known as an element and collective elements on the 

model form a mesh.  The computer analyses the elements 

and shows us a collective result. The computer solves by the 

computational method provided. The material and structure 

of roll cage were finalized and then FEA was performed on 

it. It is tested whether the roll cage will be able to withstand 

torsion, impact.  The analysis was done in ANSYS 18 

software. 

III. DESIGN OF GEOMETRY 

A. Specifications of Chassis 

SI.NO Chassis Material Specifications 

1. Type (Seam or Seamless) seamless 

2. Total Length 1760mm 

3. Total Width 690mm 

4. OD & ID 35mm & 31mm 

5. Chassis Material AISI 4130 

Table 1 

B. Design of GOKART Chassis by using Catia V5 

 
Fig. 1: 2-D Model of Chassis 
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Fig. 2: 3-D Model of Chassis 

IV. MATERIAL PROPERTIES 

Element Content (%) 

Iron, Fe 97.03-98.22 

Chromium, Cr 0.80-1.10 

Manganese, Mn 0.40-0.60 

Carbon, C 0.280-0.330 

Silicon, Si 0.15-0.30 

Molybdenum, Mo 0.15-0.25 

Sulphur, S 0.040 

Phosphorous, P 0.035 

Table 2: Chemical Composition 

Properties Material Imperial 

Density 7.85 g/cm3 0.284 lb/in3 

Melting Point 1432 C 2610 F 

Table 3: Physical Properties of AISI 4130 

Properties Metric Imperial 

Tensile strength, Ultimate 560 Mpa 81200 psi 

Tensile strength, yield 460 Mpa 66700 psi 

Modulus of Elasticity 
190-210 

Gpa 

27557-30458 

ksi 

Bulk modulus (Typical for 

steel) 
140 Gpa 20300 ksi 

Shear modulus 80 Gpa 11600 ksi 

Poisson’s ratio 0.27-0.3 0.27-0.3 

Elongation at break 21.50% 21.50% 

Reduction of area 59.6 59.60% 

Table 4: Mechanical Properties of AISI 4130 

V. MESH CHARACTERISTICS 

 
Fig. 3: Meshing in Ansys 18 

 

Meshing Type Fine 

No Of Nodes 93218 

No Of Elements 47707 

Table 5: 

VI. RESULT 

 
Fig. 4: Total Deformation 

 
Fig. 5: Directional Deformation 

 
Fig. 6: Equivalent Elastic Strain 



Design and Analysis of GO Kart Chassis using FEA 

 (IJSRD/Vol. 6/Issue 02/2018/389) 

 

 All rights reserved by www.ijsrd.com 1432 

 
Fig. 7: Equivalent Stress 

 
Fig. 8: Safety Factor 

VII. CONCLUSION 

Result concluded that the AISI 4130 material is more 

economical and gives better performance. It is also suitable 

for large-scale production. Static analysis using finite 

element method was successfully carried out on chassis 

CAD model to determine Total deformation, Directional 

deformation, Equivalent elastic stress, Equivalent strain, 

Factor of Safety and its location on chassis model. The 

Factor of safety calculated is found to be greater than 1. 

Hence the chassis design is safe. 
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