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 A Go-Kart is a small four wheeled vehicles without suspension or differential. It is a light powered vehicle which is 

generally used for racing. This paper is aimed to model and perform the STATIC analysis of the go-kart chassis which is of 

constructed with circular beams. Modeling and analysis are performed in CATIA and ANSYS respectively. The go-kart chassis is 

different from ordinary car chassis. Here two different materials are compared with Circular models. And finally concluded 

suitable material on these two materials AISI1018 and carbon fiber by using front, Side impact methods. The chassis is designed 

in such a way that it requires less materials and ability to withstand loads applied on it. Strength and light weight are the basic 

consideration for choosing the chassis material. Carbon fibre is the suitable material to be used for the go-kart chassis because of 

High Strength to weight ratio. Rigidity, Corrosion resistance, Electrical Conductivity, Fatigue Resistance. based on stresses and 

deformation values concluded the suitable material for gokart. 
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1. INTRODUCTION 

1.1 INTRODUCTION TO GO KARTS  

Kart racing or karting is a variant of open-wheel 

motorsport with small, open, four-wheeled vehicles 

called karts, go-karts, or shifter karts depending on the 

design. They are usually raced on scaled-down circuits. 

Karting is commonly perceived as the stepping stone to 

the higher ranks of motorsports.  

The Go-Kart is a small powered single/double 

occupancy racing vehicle, having a similar functioning as 

of a F1 vehicle but specifically meant for low powered 

engines. The Go-kart tracks are smaller when compared 

to F1 tracks but the door to F1 opens after being part of 

International Go-Kart Championships. The Go Kart is 

very volatile as similar to F1 car chassis  

 first go-kart was made in 1956 by the man 

named Art Ingels also called the father of go-karts. It was 

made from scrap metal and a lawn mower engine.  

Go-karting is a big craze to Americans and 

Europeans. It is initially created in United states in 1950’s 

and used for recreational purpose. Gradually it became a 

good hobby and other countries followed it. In India go 

karting is getting ready to make waves. A racing track is 

ready in Nagpur for Go karting and chennai is also trying 

to make one.  

Indian companies like MRF, Indus motors are 

also producing Go karts. Go karts help to unleash the 

budding talents of engineers and emerging drivers for 

formula one.  

Our primary objective is to design a safe and 

functional vehicle based on a rigid and torsion-free 
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frame, well mounted power train and to understand the 

finer aspects of vehicle design with the ulterior motive of 

fabricating prototype vehicle that could be manufactured 

for consumer sale, while strictly adhering to the 

competition rule. The secondary objective is to enhance 

driver’s comfort and safety, and to increase the 

performance of the vehicle. 

We approached our design by considering all possible 

alternatives for a system & modelling them in CAD  

software like CATIA, Solid works etc. and subjected to 

analysis using ANSYS FEA software. Based on analyses 

result, the model was modified and retested and a final 

design was frozen. The design process of the vehicle is 

iterative and is based on various engineering and reverse 

engineering processes depending upon the availability, 

cost and other such factors.  

 

 
FIGURE 1 GO KART VEHICLE 

 

So the design process focuses on following 

objectives: Safety, Serviceability, Strength, ruggedness, 

Standardization, Cost, Driving feel and ergonomics, 

Aesthetics.  

The automotive chassis is tasked with holding all the 

components together while driving, and transferring 

vertical and lateral loads, caused by accelerations, on the 

chassis through the wheels. Most engineering students 

will have an understanding of forces and torques long 

before they read this. Some people stress full with 

material choice but once you are familiar with this it is 

the key to a good space frame. While this will make the 

design better it can still benefit from this more general 

design principles. The design section of the book will talk 

more about these items . We designed a CAD model of 

the chassis on the 3D modelling software. Using this 

design Software allowed the team to visualize the design 

in 3-D space and reduce errors in fabrication. The main 

criterion in chassis design was to achieve perfect balance 

between a spacious and ergonomic driver area with easy 

ingress and egress, and compact dimensions to achieve 

the required weight and torsional rigidity criteria. 

Following this criterion, the required dimensions were 

roughly set using a virtual template to achieve the 

necessary clearances in case of a rollover situation. After 

a series of design changes and subsequent calculations, 

the final chassis design was decided upon. The design 

process of the vehicle is iterative and is based on various 

engineering and reverse engineering processes 

depending upon the availability, cost and other such 

factors. So the design process focuses on following 

objectives:  

 Safety  

 Serviceability  

 Strength  

 Ruggedness  

 Standardization  

 Cost  

 Driving Feel And Ergonomic  

 Aesthetics  

 Durability  

 Light Weight  

 High Performance  

1.2 ROLE OF CHASSIS IN AUTOMOTIVES  

Every vehicle body consists of two parts; chassis and 

bodywork or superstructure. The chassis is the 

framework of any vehicle. Its principal function is to 

safely carry the maximum load for all designed operating 

conditions. It must also absorb engine and driveline 

torque, endure shock loading and accommodate twisting 

on uneven road surfaces. The chassis receives the 

reaction forces of the wheels during acceleration and 

braking and also absorbs aerodynamic wind forces and 

road shocks through the suspension. So the chassis 

should be engineered and built to maximize payload 

capability and to provide versatility, durability as well as 

adequate performance. To achieve a satisfactory 

performance, the construction of a heavy vehicle chassis 

is the result of careful design and rigorous testing.  

It should be noted that this ‘ladder’ type of frame 

construction is designed to offer good downward 

support for the body and payload and at the same time 

provide torsional flexibility, mainly in the region 

between the gearbox cross member and the cross 
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member ahead of the rear suspension. This chassis 

flexing is necessary because a rigid frame is more likely 

to fail than a flexible one that can ‘weave’ when the 

vehicle is exposed to arduous conditions. A torsionally 

flexible frame also has the advantage of decreasing the 

suspension loading when the vehicle is on uneven 

surfaces.  

The chassis which is made of pressed steel 

members can be considered structurally as grillages. It 

acts as a skeleton on which, the engine, wheels, axle 

assemblies, brakes, suspensions etc. are mounted. The 

frame and cross members form an important part of the 

chassis. The frame supports the cab, engine transmission, 

axles and various other components. Cross members are 

also used for vehicle component mounting, and 

protecting the wires and tubing that are routed from one 

side of the vehicle to the other. The cross members 

control axial rotation and longitudinal motion of the 

main frame, and reduce torsion stress transmitted from 

one rail to the other.  

1.3 FRAME CONSTRUCTION  

The frame or unibody is the main structural piece of the 

vehicle. Though they provide similar functions, they 

have different designs and purposes. When combined 

with all the braking, steering and suspension systems, 

this is commonly referred to as the chassis, or 

undercarriage, of the vehicle. Frame construction usually 

consists of channel-shaped steel beams welded and/or 

fastened together. The frame of the vehicle supports all 

the ‚running gear‛ of the vehicle, including the engine, 

transmission, rear axle assembly and all suspension 

components. This frame construction, referred to as full 

frame, is so complete that most vehicles can usually be 

driven without the body. Most trucks and larger 

rear-wheel drive cars use a full frame.  

The frame or unibody provides the structural 

strength of the vehicle and also location and mounting 

points for other systems that make the total chassis. The 

frame design is the oldest, made of steel and designed so 

that the body of the vehicle is mounted on top. The 

unibody, on the other hand, differs from the frame in that 

it is actually stamped out as part of the body structure. 

Also referred to sometimes as unitized construction, 

today’s automobiles most commonly use the unibody 

design because of its inherent ability to absorb energy 

during a collision. Most light trucks continue to use 

body-on-frame construction. Even though a car or light 

truck is usually built one way or the other, there are some 

vehicles that use a partial frame (sometimes called a 

sub-frame) along with unibody construction.  

Most frames are available with either inside or 

partial inside channel reinforcements, or outside 

reinforcements. The reinforcements are used to provide a 

greater resisting bending moment than can be obtained 

by using a single main frame rail.  

All attachments to the frame rails should be made to the 

frame rail web, and never to the flanges, since stresses are 

high in the flange area. It is very important that caution 

and care be used when attempting to install add-on or 

accessory components such as PTO brackets, spare wheel 

racks, extra fuel tank brackets, chain racks, and so on, 

using the frame rails or cross members as a foundation. 

All attachments should be bolted, and either body bound 

or flange head bolts should be used in critical locations 

on the chassis.  

The commonly used channel frame 

configurations are: Two element rail: Consists of the main 

frame rail and a single inside channel frame 

reinforcement.  

Three element rail: Consists of the main frame 

rail and two frame reinforcement; a single inside channel 

and a single outside channel frame reinforcement. Four 

element rail: Consists of the main frame rail and three 

frame reinforcement; a single inside channel and a two 

outside channel frame reinforcement.  

1.4 CROSS MEMBERS  

section and consists of two trough The cross 

members control axial rotation and longitudinal motion 

of the main frame and reduce torsional stress transmitted 

from one mainframe to the other [26]. All cross members 

are designed to provide rigidity and strength, along with 

sufficient flexibility to withstand twisting and bending 

stresses encountered when operating on uneven terrain. 

Gussets are used to connect the cross members and the 

main frame. Gussets are generally welded or bolted to 

the main frame web. Cross-members may be rectangle 

beam, Circular-section, Tubular, boxed, or other shapes, 

and may be bolted or welded together. In case of bolted 

joints, the majority of the load is transferred by the 

frictional force or clamping force between the members 

of the joint. The bolts must be properly tightened to 

develop and maintain the desired clamping force.  

A stamped ‚circular‛ section is a standard type 

of cross member. Conventional high way applications 
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utilize a plate type cross member in the first and second 

positions behind the cab. Stamped ‚Circular‛ section 

cross members have keystone shaped gussets for 

attaching the cross members to the frame. This design 

resists ‚weaving‛ or ‚out-of-square frames‛. Gussets are 

welded or bolted to the cross member and then bolted to 

the frame rail web. Exceptions to this frame rail web 

attachment may occur at the rear most cross member.  

Irrespective of the type of frame, at least two 

cross-members (one located almost in the plane of axis of 

front wheels, and the other, in the plane of the axis of rear 

wheels) are made with large torsional stiffness. For 

attaining necessary torsional stiffness the main load 

carrying elements of the frame-side members, 

cross-members with large torsional stiffness, and 

‚shoulders‛ have closed cross -shaped stampings placed 

one into another and arc welded with the joints in the 

vertical plane.  

1.4.1Frame Construction: The frame construction usually 

consists of channel-shaped steel beams welded and 

fastened together. The frame (chassis) of vehicle will 

supports all the running gear mounted on it, it also 

including the engine, transmission, rear axle assembly (if 

rear wheel drive), and all the suspension components. 

The type of frame construction that is referred to as full 

frame, is so complete that most karts can usually be 

driven without the body. Terms and label of different 

kind of frame are as follows:  

i. Ladder Frame This type of frame is common for the 

type of perimeter frame where the transversely (lateral) 

connected members are straight across. shown as ladder 

frame sample where viewed with the body removed. The 

frame resembled a ladder viewed from top  

 

 

FIGURE 2 LADDER FRAME OF COMMON VEHICLE 

Perimeter Frame:  

1.5 LOADS ON THE CHASSIS FRAME  

The chassis frame in general are is subjected to the 

following loads:  

 Weight of the vehicle and the passengers, which causes 

vertical bending of the side members 

 Vertical loads when the vehicle comes across a bump 

or hollow, which results in longitudinal torsion due to 

one wheel lifted (or lowered) with other wheels at the 

usual road level 

 Loads due to the camber, side wind, cornering force 

while taking a turn, which result in lateral bending of 

side members 

 Loads due to wheel impact with road obstacles may 

cause that particular wheel to remain obstructed while 

the other wheel tends to move forward, distorting the 

frame to parallelogram shape 

 Engine torque and braking torque tending to bend the 

side members in vertical plane 

 

2. DESIGN OBJECTIVES 

2.1 DESIGN OBJECTIVES OF CHASSIS ARE:- 

 Provide full protection of the driver, by obtaining 

required strength and torsional rigidity, while reducing 

weight through diligent tubing selection Design for 

manufacturability, as well as cost reduction, to ensure 

both material and manufacturing costs are competitive 

with other Go Karts. Improve driver comfort by 

providing more lateral space in the driver compartment 

Maintain ease of serviceability by ensuring that chassis 

members do not interfere with other subsystems 

Deciding the cost efficiency of such in terms of large scale 

manufacturing. Calculation of stresses acting on the 

chassis of the vehicle under different loading conditions. 

The product can prove to be very efficient in all the 

aspects such as cost, drivability, maintenance, easy usage, 

safety etc.  

2.2 DESIGN METHODOLOGY: Design of any component is 

consists of three major principles:  

1. Optimization  

2. Safety  

3. comfort  

Step 1: Collecting information and data related to gokart 

chassis  

Step 2: A fully parametric model of the gokart chassis is 

created in catia software.  

Step 3: Model obtained in igs is analyzed using ANSYS 

14.5 (work bench) to obtain stresses, strain deformation 

strain energy etc.  

Step 4: Manual calculations are done.  
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Step 5: Finally, we compare the results obtained from 

ANSYS and compared different materials.(1018 and 

carbon epoxy) 

2.3 VARIOUS LOADS ACTING ON THE FRAME:  

1. Short duration Load – While crossing a broken patch.  

2. Momentary duration Load – While taking a curve.  

3. Impact Loads – Due to the collision of the vehicle.  

4. Inertia Load – While applying brakes.  

5. Static Loads – Loads due to chassis parts.  

6. Over Loads – Beyond Design capacity.  

2.4 FUNCTIONS OF THE FRAME  

1. To carry load of the passengers or goods carried in the 

body.  

2. To support the load of the body, engine, gear box etc.,  

3. To with stand the forces caused due to the sudden 

braking or acceleration.  

4. To with stand the stresses caused due to the bad road 

condition.  

5. To with stand centrifugal force while cornering.  

2.5 MATERIAL PROPERTIES  

2.5.1 AISI 1018  

1018 is among the most commonly available grades 

available in the world. It is widely available in cold 

finished rounds, squares, flat bar and hexagons. Despite 

its unimpressive mechanical properties, the alloy is easily 

formed, machined, welded and fabricated. 

 
 

2.5.2 CARBON FIBRE MATERIAL:  

Carbon fiber is most notably used to reinforce composite 

materials, particularly the class of materials known as 

carbon fiber or graphite reinforced polymers. 

Non-polymer materials can also be used as the matrix for 

carbon fibers. Due to the formation of metal carbides and 

corrosion considerations, carbon has seen limited success 

in metal matrix composite applications. Reinforced 

carbon-carbon(RCC) consists of carbon fiber-reinforced 

graphite, and is used structurally in high-temperature 

applications. The fiber also finds use in filtration of 

high-temperature gases, as an electrode with high surface 

area and impeccable corrosion resistance, and as an 

anti-static component. Molding a thin layer of carbon 

fibers significantly improves fire resistance of polymers 

or thermoset composites because a dense, compact layer 

of carbon fibers efficiently reflects heat. The increasing 

use of carbon fiber composites is displacing aluminum 

from aerospace applications in favor of other metals 

because of galvanic corrosion issues. 

 
 

3. MODELING AND ANALYSIS 

Computer aided design (CAD) is the use of 

computer systems to assist in the creation, modification, 

analysis or optimization of a design  

CAD software is used to increase the 

productivity of the designer, improve the quality of 

design, improve communications through 

documentation and to create a database for 

manufacturing.  

CAD is an important industrial art extensively 

used in many applications including automotive and 

aerospace.  

Our team used a 3-d Modelling software named 

as CATIA for modelling the 3-D of chassis of go-kart.  

Create the rectangular profile in sketcher 

workbench as per the below dimensions after go to part 

design create plane now select plan go to sketcher now 

create two hollow circles at the end of the rectangle 

profile again go to part design apply rib option now 

converted into the solid body. 



  

 

 
145  International Journal for Modern Trends in Science and Technology 

 

 

 

 
3.2ANALYSIS PROCEDURE IN ANSYS:  

Designed component in catia workbench after imported 

into ansys workbench now select the steady state thermal 

analysis . 

1.ENGINEEERING MATERIALS (MATERIAL 

PROPERTIES).  

2.CREATE OR IMPORT GEOMENTRY.  

3.MODEL(APPLY MESHING).  

4.SET UP(BOUNDARY CONDITIONS)  

5.SOLUTION  

6.RESULTS 

3.3 STATIC STRUCTURAL ANALYSIS  

The static structural analysis calculates the stresses, 

displacements, strains, and forces in structures caused by 

a load that does not induce significant inertia and 

damping effects. Steady loading and response conditions 

are assumed; that the loads and the structure’s response 

are assumed to change slowly with respect to time. A 

static structural load can be performed using the ANSYS 

WORKBENCH solver. The types of loading that can be 

applied in a static analysis include:  

3.4 MESHING the two models are imported into the 

Ansys work bench and generate mesh nodes and 

elements are created 

 
3.5 BOUNDARY CONDITIONS : 

Load of Driver, Driver Seat and Engine were taken into 

consideration while load of steering system, fuel tank, 

etc. is low as compared to above components hence it can 

be neglected. Also, as chain drive transmission system is 

used load of transmission system can also be neglected. 

Finally we taking load 43000N 

 

 
 

 

4. RESULTS AND DISCUSSION 

STATIC ANALYSIS RESULTS:  

This analysis is performed to find Structural parameters 

such as Stresses, Deformation, Here we observed results 

on two materials namely graphite epoxy and ,steel 

4.1 GRAPHITE EPOXY RESULTS  

4.1.1 Front impact : 

The Front Impact Analysis has been carried out on the 

Ansys 15.0 while constructing a perfect space frame 

tubular chassis on catia and then it was imported to 

Ansys 15 have been applied on the regions A force of 

14038 N was applied to the front ends constraining the 

body panel rods and the observed deformation, Stress 

and strain as shown in below figures 
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4.1.2 Side impact:  

The Side Impact Analysis has been carried out on the 

Ansys 15.0while constructing a perfect space frame 

tubular chassis catia and then it was imported to Ansys 

15.0 with a Force with respect to the 2G criteria A force of 

7019N has been applied and the observed deformation, 

Stress and strain as shown in below figures 

 
4.2 STEEL RESULTS  

4.2.1 Front impact Front impact : 

The Front Impact Analysis has been carried out on the 

Ansys 15.0 while constructing a perfect space frame 

tubular chassis on catia and then it was imported to 

Ansys 15 have been applied on the regions A force of 

14038 N was applied to the front ends constraining the 

body panel rods and the observed deformation, Stress 

and strain as shown in below figures 

 
4.2.2 Side impact:  

The Side Impact Analysis has been carried out on the 

Ansys 15.0while constructing a perfect space frame 

tubular chassis catia and then it was imported to Ansys 

15.0 with a Force with respect to the 2G criteria A force of 

7019N has been applied and the observed deformation, 

Stress and strain as shown in below figures 

 
4.3 STRESSES IN STATIC ANALYSIS GRAPH:  

This graph shows the stresses and maximum 

deformation values for Two different materials, as shown 

in the below graph 1 
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FIGURE 17 STRESSES GRAPH 

 
FIGURE 18 DEFORMATION GRAPH 

 

5. CONCLUSION 

Circular section go-kart design and analysis are done 

with 1018,carbon fiber materials finally Result concluded 

that the carbon fiber material is gives better performance 

compared to the 1018 material, Carbon fiber is the 

suitable material to be used for the go-kart chassis 

because of High Strength to weight ratio., Rigidity, 

Corrosion resistance, Electrical Conductivity, Fatigue 

Resistance. we are concluded based on stresses and 

deformation values the suitable material for gokart. Static 

analysis using finite element method was successfully 

carried out on chassis catia model to determine in Ansys 

equivalent stresses, maximum deformations, Hence the 

chassis design is safe with carbon fibre material 

compared to steel AISI1018 material. 
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