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Abstract 

Go-Kart racing is a constantly growing concept all over the world. Go-Kart is four wheeled vehicle designed for racing and in 

some countries for enjoyment purpose also. It is not a factory made product. Kart racing is accepted as it is one of the most 

economic forms of racing. It is bridge between theoretical knowledge and practical knowledge. It is a fun activity. We have 

designed, fabricated and manufactured the Go-Kart for racing application. This paper includes design of ideas, imaginary concept, 

designing, analysis, teamwork, project management and development, costing and budgeting. The main objective of kart is to 

manufacture the kart within a given period time, without any loss of time. So the remaining time can be utilized to increase the 

performance of kart to get better result in racing. Most of time is wasted in manufacturing and fabrication of the various parts of 

kart.                 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Go-Kart is four wheeled racing car that can be used by any one and can be made by professional and non-professional personal so. 

Driver in Go-Kart may or may not be professional. They denote Formula1 car in manners of speed but it is less costly. They are 

widely used for racing in America and now increasing its popularity in India because of cost effectiveness and racing thrill. Go-

kart is simple, light weight and easy to operate. Most of go-kart used simple mechanical principles to manufacture its body. As the 

popular i ty is  increasing new participants are introducing themselves in competition. Each team has to the go through many 

positive and negative aspects throughout the designing process to achieve the exact solutions. We decided to stay focus on the 

event because of high point value. This was our first time, so the questions raised such as 

 How much timed design will consume? 

 How much time manufacturing will consume? 

 What will be the total cost of project? 

II. DESIGN OF KART 

The following design methodology was used during design: 

 Requirements 

 Design calculations and Analysis 

 Considerations 

 Testing 

 Acceptance 

III. FRAME DESIGN 

Weight, and operator ergonomics. The number one priority in the chassis design was driver safety. By the competition rules and 

Finite Element Analysis (FEA), the design assured. 
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Fig. 1: Frame Design 

 Design 

The main components of the frame are divided into the two major parts: 

The front block (cockpit) for steering and seat position, etc. Rear block (engine compartment) for transmission and brake assembly. 

Both the blocks are separated by the firewall. The frame model can be viewed as shown below. 

 Material 

The material AISI-4130 is used in the frame design because of its good weld ability relatively soft and strengthens as well as good 

machine ability. A good strength material is selected while designing the roll cage in order to absorb as much energy as possible 

to prevent it from fracturing at the time of high impact. AISI-4130 has chosen for the chassis because it has structural properties 

to provide the low weight to strength ratio.1-inch diameter tube with a wall of thickness of 2mm is used. The required Properties 

were satisfied for the material Dimensions taken. The various physical properties of the material are as follow 
Table – 1 

SR. NO. PROPERTIES VALUES 

1 -Ultimate Tensile Strength 440 Mpa 

2 Yield Tensile Strength 365 Mpa 

3 Yield Bulk Modulus 140 Gpa 

4 Shear Modulus 80 Gpa 

5 Modulus Of Elasticity 200 Gpa 

6 Poisson’s Ratio 0.3 

7 Elongation At Break 21.5 % 

The chemical composition of the material is as: 
Table – 2 

Carbon C 0.246% 

Manganese Mn 0.536% 

Sulphur S 0.004% 

Phosphorus P 0.013% 

The above mentioned properties satisfy the technical requirements of material which is to be used in a frame. 

IV. SAFETY 

Roll cage feature were 1st implemented by keeping on mind the safety requirements of the event. The 1st primary safety standard 

focused on during design was maintaining the proper clearance of the driver’s body rest to the other rigid parts like engine 

compartment, firewall structure, and panel bracing of the vehicle. Once the basic requirements fulfilled the other safety design 

were implemented. The chassis was designed to give occupant extra space to operate the vehicle easily. The place of the fire 

extinguisher is designed in the easily accessible point and also the earthen foam padding is provided over the pipe adjacent to 

driver. 

V. CALCULATION 

 The Finite Element Analysis 

The aim is to carry out a design check of the given Go-kart chassis under estimated loading conditions and to minimize the weight 

of the frame keeping Highest Possible Safety Factor. 
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Material of the tubes is AISI 4130, Hot Rolled with properties: 

 Syt = 610 MPa 

 Sut = 664 MPa 

The following tests were used to check the design by using ANSYS 15.0 

1) Front impact test 

2) Side impact test 

3) Rear impact test 

 Front Impact Test: In this Test Chassis is tested, when it Strikes from Front. 

 Mass of the vehicle with driver 120 Kg 

 Velocity of vehicle is 16m/s 

 Consider impact time is 0.13 sec 

WD = ½ mv2 

=1/2 *120*162 

WD = 15360 J 

Calculating front impact force: 

WD = (F* Displacement) 

WD = F *(t*v) 

15360 = F*0.13*16 

F=7384.61 N 

 Side Impact Test: In this test chassis is tested, when it strikes from Side. 

Consider impact time is 0.3 sec 

Calculating side impact force: 

WD = (F* Displacement) 

WD = F *(t*v) 

15360 = F*0.3*162 

Hence, F=3200 N 

Table – 3 

Test Total applied Force (N) Max. Deformation (mm) Safety Factor Min. 

Front Impact 7384.61 3.889 1.87 

Side Impact 3200 2 1.9 

Rear Impact 7384.61 17.53 1.82 

 Front Equivalent Stress 

 
Fig. 2: Front Equivalent Stress 

 Rear Total Deformation 

 
Fig. 3: Rear Total Deformation 
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 Side Total Deformation 

 
Fig. 4: Side Total Deformation 

VI. CONCLUSION 

From the above calculation we have calculated that AISI 4130 is one of the best suitable material for the fabrication of the Go-kart 

chairs as it has the high weight to strength ratio which gives the better performance. The design of the chassis for the Go-kart helps 

to in finding the strength weakness of the design fabrication. 

ACKNOWLEDGEMENT 

We take this opportunity to express our sincere thanks to all those who help us completing this design. We have great pleasure to 

express our sincere and deep gratitude towards our faculty advisor Prof. Akshay Anjikar for his valuable guidance. He has been 

always a source of inspiration to us and we are highly in debated to him for his kindness and help. 

 We are very grateful to our principal Dr. N. K. Choudhary and our Head of Department Prof. S. M. Pimpalgaokar for their 

cooperation, and the authors of various articles and books, helping us become aware of currently on going in this field. Last but 

not the least, we would like to thank, all the members of the team for their help throughout the process. 

REFERENCES 

[1] Automobile Engineering, By Kripal Singh 

[2] Machine Design, By R.S.Khurmi 

[3] Machine Design, By Shigley 
[4] Race car vehicle dynamics, By Milliken & Milliken 

[5] Vehicle Dynamics, By Thomas Gillespi 


