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Chapter-1

Introduction
Go-kart is a four wheeled small car designed specifically for recreation and racing.

It is introduced in 1956 by Art Ingles of California. Later on, this activity is spread to

Europe and other parts of the world. Go-kart as shown in Figure 1.1 has no suspension

and no differential. Different parts of it are: chassis, steering, brake, engine and

transmission. It is useful to learn driving techniques. The design of chassis plays an

important role for the safety of driver. There is a need for specification of FOS (factor of

safety) in the design of go-kart chassis so that the load carrying capacity should be

beyond its service load and the deformation should be within the permissible limits.

Figure 1.1Conventional Go-Kart

The body of vehicle should be steady with high torsional inflexibility and have

nearly high level of adaptability as no suspension. Furthermore, the structure ought to

have enough solidarity to withstand the impact load on frame. The case is planned in such

a way, so it can ride sheltered and smooth the heaps that are created without influencing

the basic quality of the suspension. The body is the foundation of a vehicle. The essential

concern is rider well being.
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1.1 Literature Survey

Zhicai Jiang [1] has emphasized the stability as one of the important factors in the

design of tubing constructions. He has performed bending and buckling analyses on tubes

using ANSYS. Babcock [2] has made analytical and experimental investigations to

examine the effect of buckling parameters for different loading conditions. Jafri et al. [3]

have modelled Go-Kart Challenges 2017 (GKC-17) using SolidWorks. They have

performed FEA (finite element analysis) to examine the deformation of chassis part under

static loads. Raghunandan et al. [4] have utilized SolidWorks to model the go-kart chassis

and performed dynamic analysis. They have opted circular-cross section to optimize the

AISI4108 chassis material having good machinability and ductility. Shrehari and

Srinivasan [5] have used ANSYS 16.0 software to carry out FEA of the go-kart

specifying practical boundary conditions. They have also covered in detail on the

fabrication aspects. Suresh Kumar [6] has carried out crash analysis on car chassis frame.

He has used CATIA software for modelling and ANSYS for analyzing the behaviour of

chassis during crash. Pamungkas et al. [7] have modelled a tubular space-frame chassis

using Solid Works. They have used ANSYS to examine the chassis behaviour in the

presence of impact absorbers. This assessment will help the designer on the chassis

absorbing energy when a collision takes place. Prasad et al. [8] have performed static

analysis to optimize the chassis and suspension of SAE Baja car. They have used Pro E-

software for modelling and ANSYS for optimizing the chassis. Karishma et al. [9] have

created the parametric geometry of a roll cage following the Baja SAE India Rulebook

and uploaded to ANSYS for optimizing under impact loading. Liu [10] has utilized LS-

DYNA for FEA modelling of a truss chassis and carried out the crashworthiness analysis.

Sunil Kumar et al. [11] have carried out the designing process of a go-kart vehicle chassis

utilizing CATIA V5. They have performed impact analysis using PATRAN/ NASTRAN

to ensure rider safety and the frame reliability. Narayana [12] has treated the chassis as

the backbone of entire vehicle, which should withstand stress, shock and twist.He has

performed analysis on a conventional chassis for different materials using ANSYS.

William [13] has introduced several key concepts on chassis frame design basing on the

road inputs and load paths of the vehicle. He has presented different modes of chassis.
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Jannis [14] has shown interest on the design and fabrication of a low-cost formula

vehicle for student racing competition by including ergonomic considerations. Navanth

palde [15] have modelled the chassis in PRO-E and performed analysis in ANSYS. They

have highlighted torsional stiffness of chassis and natural frequencies as the important

parameters to be considered while designing a chassis. Ryan [16] has carried out modal

analysis of SAE chassis and verified the structural stiffness of the mounting members

when subjected to vibration. Steven Tebby [17] has presented different approaches for

determining the torsion stiffness of an automotive chassis. To design strong, stiff and

light-in-weight formula student car, Apoorva Tyagi [18] has utilized ANSYS for

analyzing the vehicle in motion. Arunkumar [19] has performed 3D analysis on a golf

kart chassis. He has considered seamless cylindrical pipe for the chassis to safeguard the

rider from collisions and rollovers. AdityaPawar[20] has shown importance in the design

of a steering system for a go-kart vehicle, which provides a comfort zone for the rider in

dynamic events for completing the laps. Jawagar [21] has presented procedures for

failure modes and their effective analysis on Go-kart. He has presented the potential

failure effects for the kart components. Mihir [22] has provided the details on all

subsystems in go-kart and their assembly operations as per the guidelines of the racing

organization. Avinash [23] has presented the details on the design calculations of the Go-

kart and performed analysis in ANSYS. Jignesh [24] has provided complete information

on fabrication aspects of a go-kart useful for beginners. Meghana [25] has recommended

bumpers for Go-karts to safeguard the rider from impacts and also preformed analysis on

bumper made of different types of materials. Abhijit [26] has presented the information

for improving the FOS of a Go-Kart chassis during front impact. ISIE Rule Book [27]

covers all design considerations, rules and regulations. ANSYS Explicit dynamics user’s

guide [28]will be helpful in performing dynamic analysis. Solid Works [29] user’s

manual will be helpful while designing the chassis. Hibbeler [30] has published a

reference text book, which covers fundamental statics and dynamics calculations. Design

procedures and standards are in Bhandari’s Reference text book [31].
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1.2 Material Selection

The chassis construction materials selected by the earlier researchers are: Structural steel

[1]; AISI 1018 [4, 7, 11, 24, 26]; AISI 1012 [5]; IS 3074 CDS4 [8]; Glass Epoxy [9];

Chromoly 4130 [18]; AISI 4130 [22]; and Al, Stainless steel [25]. However, the

guidelines of racing agency (ISIE/SAE) recommend to use any AISI steel for the chassis

construction. Majority of the chassis fabricators reported the use of AISI 1018.As AISI

1018 possesses yield strength of 370 MPA and ultimate tensile strength of 440 MPa,

whereas, the locally available high strength AISI 4130 possesses yield strength of 435

MPa and ultimate tensile strength of 670MPa. Hence, structural response of AISI 4130 is

better than that of AISI 1018 under compression and bending and shows superior

characteristics . Only, structural analysis results on the superior AISI 4130 steel tubes are

presented below. The properties of AISI4130 are in Table-1.1..

Table-1.1: AISI4130 Properties

Material Property Value

Ultimate tensile strength 670 MPa

Poisson’s ratio 0.33

Yield Strength 435 MPa

Density 7.85 (g/cc)

Bulk modulus 140 GPa

Shear modulus 80 GPa

Elastic modulus 210 GPa

1.3 Response of the tube material

The adequacy of the selected material for the construction of Go-kart is examined

here considering 19000mm long, 25.4mm outer diameter and 2mm thick AISI4130 steel

tubes.
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Design calculations for critical buckling load:

 2
2

KL
EIPcr



 (1.1)

Here, crP is the critical load; E is the Young’s modulus; I is the section moment;

L is the length; the effective length factor, K =1 for pinned-pinned ends; K =0.5

for fixed-fixed ends; K =0.707 for pinned-fixed ends; K =2 for fixed-free ends.

The section moment,

 
64

44 dDI 

 =8123.99 mm4 (2)

Here D is the tube outer diameter and d is the tube inner diameter.

From (1.1), the critical buckling load for fixed-free column, crP =51.96N

Equivalent stress
A
Pcr MPa678.0

65.76
96.51



Linear buckling analysis is also called as the Eigen values-based buckling analysis. It
calculates the bucking load magnitudes that cause buckling and associated buckling
modes.The below buckling analysis is done for the complete materials length i.e. 19m, as
performing the analysis on small length material, it can be considered as the compressive
load.The Eigen buckling Values obtained from the Load Multiplier in two modes are
7.6299 and 7.6307. Maximum Total Deformation with load multiplier (Linear): 7.6307 of
AISI 4130 material is 1.3952mm as shown in figure1.2

In case of bending under different loading conditions one face geometry is selected under
global coordinate system with X component=0N, Y component=-3000N and Z
component=0N under ramped condition and in case of UDL the entire load is applied for
19000mm length. Figure 1.3 and Figure 1.4 shows the shear strain distribution and
deformation. Figure 1.5 and Figure 1.6 shows the equivalent stress distribution and
deformation for the case of uniformly distributed load.
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Figure 1.2: Global deformation under buckling load is 1.39mm

Figure 1.3: Shear Strain under Point load is 0.0550
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Figure 1.4: Deformation under point load is 2369mm

Figure 1.5: Equivalent stress under uniformly distributed load is 1.118e-6 Mpa
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Figure 1.6: Deformation under uniformly distributed load is 359mm

In a similar manner, the response of tube material is examined under simply

support conditions. Figure 1.7 and Figure 1.8 shows the elastic strain distribution and

deformation under point load.

Figure 1.7:Elastic strain under point load is 0.00655
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Figure 1.8: Deformation under point load is 49.55mm

The tubes are further analyzed by fixing the both ends.Figure 1.9 shows the

equivalent (von-mises) stress distribution for fixed-fixed condition under point load.

Figure 1.10 shows the global deformation for fixed-fixed condition under uniformly

distributed load.

Figure 1.9:Equivalent stress under point load is 1.88e-6 Mpa
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Figure 1.10: Global deformation under uniformly distributed load is 7.5mm

AISI 4130 steel tubes indicate good load bearing capacity when compared to the

structural response of AISI 1018 steel tubes. Hence, the low cost and easily available

AISI 4130 steel tubes are selected for Go-kart chassis fabrication.

1.4 Gaps Identified

The majority of the researchers concentrated on the design and analysis of different

chassis configurations with different materials, viz., Structural steel [1]; AISI 1018 [4, 7,

11, 24, 26]; AISI 1012 [5]; IS 3074 CDS4 [8]; Glass Epoxy [9]; Chromoly 4130 [18];

AISI 4130 [22]; and Al, Stainless steel [25]. Finite element analysis (FEA) has been

carried out on the designed chassis with specific loads using ANSYS software package.

Adequacy of the design through testing is not reported. From the above literature survey,

investigation on the design, analysis and realization of the go-kart at a glance is lacking,

which is a major gap to be filled. To fill the gap, it is planned to fabricate a go-kart after

its design checks and validation. The design standards of FMVSS, IIHS and SAE and

ISIE rule books are followed for safety of the rider. ANSYS software is used to check the
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adequacy of designs under specific static and dynamic loads.For safety and comfort of

the rider, the design standards considered are:

Federal motor vehicle safety standards (FMVSS No. 581)

Insurance Institute for Highway Safety (IIHS)

SAE (Society of Automotive Engineers) Rule book

ISIE (Imperial Society for Innovative Engineering) Rule book

Adequacy of designs under specified static and dynamic loads will be confirmed through

FEA using ANSYS R19.2 software.

1.5 Scope and Objectives

Different commercial software packages (like LS-DYNA, CATIA, PATRAN,

NASTRAN, Solid Works, ANSYS) are being used in the design and analysis of the go-

kart. However, in this thesis, the entire kart is modelled using Solid Works and carried

out the explicit dynamic analysis using ANSYS software package. The design is made as

per the ISIE IKR-2017 recommended parameters. The adequacy of design is examined

through FEA using ANSYS R19.2.For the safety of rider, several go-kart chassis designs

are examined and arrived the final one.In the competition, many vehicles will run on

same track with high speed. There is a possibility for the vehicles to collide causing

severe injuries to riders. Hence, the chassis should be designed to withstand the impact

from front side and rear side while driving the vehicle.

The objectives of this thesis are

 To examine the adequacy of design recommended by the racing organizations

 To provide bumpers for the safety and comfort of riders to withstand the impact

from front side and rear side while driving the vehicle.

 To provide complete information relevant to the design, analysis and realization

of the go-kart for future reference.

1.6 Outline of Thesis

The thesis deals with design, analysis and realization of a typical go-kart. It is divided
into 4 chapters.
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The introductory Chapter-1deals with literature survey on design and FE

modeling of go-karts, details of commercial FE software packages and material selection

for chassis fabrication through analyzing the buckling and bending of the seamless pipes.

This chapter presents the FEA results of cantilever and simply supported steel pipes

subjected to a concentrated load, as well as to uniformly distributed load. These results

are useful in material selection for the go-kart chassis.

Chapter-2 provides the details on static and dynamic analyses results on the

chassis for estimating the factor of safety. From FEA, the factor of safety on the design

load against yielding is worked out to be 1.04 (that is 4% margin over the design

loads).Prior to participation in the competition, several trail runs will be made to test the

performance of go-kart and the life of components in it. Failures of weld joints and

transmission belt are frequently reported. Belts will fail due to high acceleration and

skidding rounds in competition. They should be replaced in dynamics rounds.

Chapter-3 devotes on the fabrication, assembly operations, testing of the go-kart

under running condition, failures of components and remedial actions and Ergonomics.

Chapter-4 highlights on the summary of findings and future scope.
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Chapter-2

Design and Analysis of Go-kart

Design of chassis is the main key parameter to safeguard the rider as well as the go-kart

functioning. Improper chassis design may be discomfort to the go-kart rider and may lead

to his/her life in danger.Figure2.1 shows the evidence of a rider who lost her life due to

hair stuck in the transmission system (https://www.thenewsminute.com/article/helmet-

was-loose-organisers-negligent-kin-hyd-student-who-died-while-go-karting-134967).It

hints the danger of fabricating a Go-kart without roll hoop which gives the direct contact

between rider and the transmission system .This cautioned the designers to accommodate

the safety related issues while designing the chassis

Figure 2.1: The young girl lost her life while driving the go-kart due to inadequate design

https://www.thenewsminute.com/article/helmet-was-loose-organisers-negligent-kin-hyd-student-who-died-while-go-karting-134967
https://www.thenewsminute.com/article/helmet-was-loose-organisers-negligent-kin-hyd-student-who-died-while-go-karting-134967
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2.1 Design of Go-kart chassis

Chassis design was made in Solid Works following the rules and regulations of the racing

agency (ISIE/SAE). The vehicle must have four wheels which are not aligned in a line

along longitudinal direction. Width should be above 80% of the vehicle wheelbase.

Driver ergonomics need to be considered while designing the chassis. Rider seating

arrangement need to be made comfortable while steering wheel. The overall length and

width (including body works and bumpers) should be below 2000mm and 1500mm

respectively. The height of the go-kart from the ground is restricted to 950mm. The final

chassis was designed on these parameters by taking into account the rider safety.

Figure 2.2 shows the outline of the go-kart design.

Figure 2.2: Outline of the go-kart design
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Figure-2.3 shows the initial design of the go-kart. Design of chassis is finalized after

several iterations taking into account the rider safety and his/her protection from sudden

impacts of all the sides, avoidance of direct contact to engine and transmission systems.

The front and rare impact protection of the rider is focused in first iteration.

Modifications are made in the second iteration on the space constraint of rider seating

position so that the rider can come out of the vehicle within 5 seconds in the racing event.

Modifications are made in the third iteration of design to provide the resistance to the

rider from side impact. Final design is concentrated on the resistance of impact in three

directions and provision for riders comfort in placing legs for long duration in dynamic

events. Figure 2.4 shows the finalized design meeting the requirements of the racing

authority.Table-2.1 gives the dimensions and basic structure of the kart. The finalized

design of the chassis with roll hoop is safe in all aspects. Because the design features

avoid the direct contact of the rider to engine and transmission systems. The rider is

protected from the side impacts due to inclusion of side bumper guards. Foot rest is

provided in front end of the chassis for rider comfort. Now static and dynamic analyses to

be done for examining its impact resistance prior to fabrication.

Figure 2.3: Initial design of go-kart chassis
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Table- 2.1: Dimensions and basic structure of the kart.

Roll cage/chassis

Weight 22 kg
Tube material AISI 4130
Outer diameter 25.4 mm
Thickness 2 mm

Go-kart dimensions

Ground clearance 25.4 mm
Wheelbase 1168.39 mm
Back track width 1117.6 mm
Front track width 1066.8 mm
Overall length 1727.19 mm
Overall width 1219.19 mm
Height 1016.0 mm

Figure 2.4: Finalized design of go-kart chassis with roll hoop

2.2 Analysis on Go-kart

ANSYS is utilized to perform the analysis on the go-kart. Different parameters are

monitored to find its resistance against impact loads. The types of analyses performed on

the chassis are briefly described below.

Static analysis is carried out to study the deformation of structures, induced strains and

stresses upon application of loads.
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Dynamic analysis (specifically impact analysis) provides the forces between two or

more colliding bodies and the resultant deformation or damage. Explicit Dynamics is

being used for high speed interactions or complex contacts.

Bumper guard Analysis: The guard of a go-kart and the substructure frame are sharing

the impulse power during impact conditions. ANSYS R19.2 is used to examine this

aspect.

Vibration Analysis provides the frame mode shapes and frequencies.

Torsion analysis is carried out to study the stability of the chassis at turning/curvature.

The inner and outer turning (i.e., left and right-side turns) are considered. The global

deformation and the equivalent stress clearly indicate the effect of torsion on the chassis.

Structural failure takes place when the equivalent stress (Von-Mises stress: eq
mises ) under

applied loading conditions exceeds the yield strength ( ys ) of the material.

ys
eq
mises   (2.1)

The design has to be modified appropriately by introducing a factor of safety (FOS) to

satisfy the condition (2.1).

eq
mises

ysFOS



 (2.2)

The design of chassis is acceptable only, when .1FOS The FEA of static and dynamic

analyses are performed to qualify the finalized design of chassis. The results are

presented below.

2.3 Static Analysis

Linear relation between the applied load and displacements can be expected when the

induced stresses are within the proportional limit of the structural material. Theoretical

calculations are made for the specified speeds (by Insurance Institute for Highway

Safety): 18m/s, 22m/s, 24m/s and 28m/s. results are presented below.

Momentum equation is used for evaluating the force on the vehicle to the above specified

speeds. Figure 2.5 to 2.8 shows the static deformation of chassis for the applied loads at
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different specified speeds. The details of force calculation for the specified speeds are

presented below.

Mass of the Go-Kart (M) =102kg.

Time-difference, ∆t=1.1s

At Front:

For velocity (V) at 18 m/s

Momentum (P) = M  V = 102  18 = 1836 Kg. m/s.

Force (F) = P  ∆t = 1836  1.1 = 2019.6 N

Figure 2.5: Static deformation of chassis at a speed of 18m/s

For velocity (V) at 22 m/s

Momentum (P) = M V = 102 22 = 2244 Kg. m/s.

Force (F) = P  ∆t = 2244 1.1 = 2468.4 N
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Figure 2.6: Static deformation of chassis at a speed of 22m/s

For velocity (V) at 24 m/s

Momentum (P) = M V = 102 24 = 2448 Kg. m/s.

Force (F) = P  ∆t = 2448 1.1 = 2692.08 N

Figure 2.7: Static deformation of chassis at a speed of 24m/s
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For velocity (V) at 28 m/s

Momentum (P) = M V = 102 28 = 2856 Kg. m/s.

Force (F) = P ∆t = 2856  1.1 = 3141.6 N

Figure 2.8: Static deformation of chassis at a speed of 28m/s
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2.4 Dynamic Analysis

Complex engineering structures with complex loading conditions require a powerful

simulation technique to examine their performance. Because, creating the actual loading

conditions in the laboratory and conducting structural qualification tests are involved, if

not impossible. Dynamic analysis on the complex chassis will be helpful to examine the

adequacy on safety of rider and also to assess the impact resistance of the go-kart. There

are two types of dynamic analyses, namely the implicit and explicit methods of dynamic

analysis (see Figure 2.9). Explicit dynamic analysis is carried out here for obtaining the

chassis deformation under impact loads.

Figure 2.9: Implicit and explicit methods of dynamic analysis

In general, LCV (light commercial vehicles) crash worthiness studies are on three

distinct tests (viz., front impact crash test, driver side or passenger side crash test, and

combining front and side impact test). Figure 2.10 to 2.12 shows testing of vehicles

in the above three distinct tests. Dynamic analysis of chassis is performed by

simulating the similar testing conditions.



22

Figure 2.10: Front impact crash testing on Honda Fit by striking a wall

Figure 2.11: Passenger-side crash testing of Chevrolet Malibu

Figure 2.12: Side impact crash testing of Scion FR-S

https://www.youtube.com/watch?v=y-Wkloemb4A

https://en.wikipedia.org/wiki/Honda_Fit
https://en.wikipedia.org/wiki/Chevrolet_Malibu
https://en.wikipedia.org/wiki/Scion_FR-S
https://www.youtube.com/watch?v=y-Wkloemb4A
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2.5 Explicit Dynamics Analysis

Structural response of vehicles under varying speeds can be captured through explicit

dynamic analysis. Standard procedure to perform dynamic analysis of chassis is

explained below.

 Open the Ansys software 19.1

 Open the wok bench create an <explicit dynamics (Ansys)> analysis system by

double clicking it in the <toolbox> save the project as impact analysis.

 Open the geometry file

 Insert the file of Solid Works model and generate.

 Double click <engineering data> to specify the material property

 Specify the AISI 4130 chassis material properties, density, isotropic elasticity,

Young’s modulus, Poisson’s ratio.

 To carry out the simulations, design go-kart chassis in Solid Works and transfer

the file to ANSYS

 Start <mechanical >

 Click on the highlights of <solid > as wall

 Select the <rigid > for stiffness of the chassis

 Highlight the <solid > of the go-kart chassis

 Select the material of AISI 4130 & RIGTH CLICK contact region

 Generate the mesh for the chassis

 Click the initial conditions of <velocity>

 Select the go-kart body and define the speeds (x=18, 22, 24, 28 m/s)

 By default, the analysis setting type is 0.005(s) for <end time> and turn on the

material failures

 Insert the fixed supports of the <walls>

 Solutions as right click and select the – total deformation, equivalent stress and

equivalent strain.

 Click on the solutions and solve and get the graphs.
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2.6 Meshing of Go-kart Chassis

Appropriate mesh has been created for go-kart chassis to carry out simulations for the

three different types of crash worthiness tests. Figure 2.13 to 2.16 shows the meshing of

go-kart to simulate the conditions of crash worthiness tests. There is a provision in ANSYS

to optimize the meshing by giving a command for better results.Meshing tool in ANSYS will

be helpful in mesh construction.

Figure 2.13: Meshing of go-kart to simulate for full impact test condition.

Figure 2.14: Meshing of go-kart to simulate for partial (half) impact test condition.
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Figure 2.15: Meshing of go-kart chassis to simulate for combined impact test condition.

Figure 2.16: Meshing of go-kart chassis to simulate for rear impact test condition
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2.7 Deformation of chassis at different speeds

Simulations have been performed utilizing the go-kart chassis mesh for full frontal

impact test conditions at different speeds. ANSYS results are obtained on the total

deformation of chassis, distribution of stresses and strains in the chassis for the full

frontal impact loading conditions.

2.7.1 Simulation results for full frontal impact test conditions

Observations at speed 18m/s

Figure 2.17 to 2.19 shows the deformation of chassis, distribution of stress and strain

plots for the speed of 18 m/s.

Figure 2.17: Deformation of chassis for full frontal test conditions at a speed of 18 m/s

(Maximum deformation - 104.33 mm)
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Figure 2.18: Equivalent stress distribution in chassis for full frontal test conditions at a
speed of 18 m/s ( Equivalent stress - 415 MPa)

Figure 2.19: Equivalent elastic strain distribution in chassis for full frontal test conditions
at a speed of 18 m/s ( Equivalent elastic strain - 0.11282)
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Observations at speed 22m/s

Figure 2.20 to 2.22 shows the deformation of chassis, distribution of stress and strain

plots for the speed of 22 m/s.

Figure 2.20: Deformation of chassis for full frontal test conditions at a speed of 22 m/s
(Maximum deformation - 125.19 mm)

Figure 2.21: Equivalent elastic strain distribution in chassis for full frontal test conditions
at a speed of 22m/s (Equivalent elastic strain - 0.16578 )
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Figure 2.22: Equivalent elastic stress distribution in chassis for full frontal test conditions
at a speed of 22m/s ( Equivalent stress - 410.07 MPa)
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Observations at speed 24m/s

Figure 2.23 to 2.25 shows the deformation of chassis, distribution of stress and strain

plots for the speed of 24 m/s.

Figure 2.23: Deformation of chassis for full frontal test conditions at a speed of 24m/s
( Maximum deformation - 135.45 mm)

Figure 2.24: Equivalent elastic stress distribution in chassis for full frontal test conditions
at a speed of 24m/s ( Equivalent stress - 414.14 MPa)
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Figure 2.25: Equivalent elastic strain distribution in chassis for full frontal test conditions
at a speed of 24m/s ( Equivalent elastic strain - 0.199)
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Observations at speed 28m/s

Figure 2.26 to 2.28 shows the deformation of chassis, distribution of stress and strain

plots for the speed of 28 m/s.

Figure 2.26: Deformation of chassis for full frontal test conditions at a speed of 28 m/s

(Maximum deformation - 156.11 mm)

Figure 2.27: Equivalent stress distribution in chassis for full frontal test conditions at a
speed of 28m/s (Equivalent stress- 415 MPa)
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Figure 2.28: Equivalent elastic strain distribution in chassis for full frontal test conditions
at a speed of 28m/s. ( Equivalent elastic strain - 0.29002 )

2.7.2 Simulation results for partial (half) impact test conditions
Similar to the previous simulations on chassis for frontal impact test conditions, the

analysis is carried out for partial (half) impact test conditions. Figure 2.29 shows the rigid

condition of chassis. The flexible behaviour of the chassis is shown in Figure 2.30. Figure

2.31 and 2.32 shows the support and velocity conditions.

Figure 2.29: Rigid conditions of chassis
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Figure 2.30: Flexible behaviour of chassis

Figure 2.31: Chassis for the fixed support condition

Figure 2.32: Chassis for the velocity condition
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The total deformation of chassis, distribution of stresses and strains in the chassis for the

partial (half) impact loading conditions are presented below.

Observations at speed 18m/s

Figure 2.33 to 2.35 shows the deformation of chassis, distribution of stress and strain

plots for the speed of 18 m/s.

Figure 2.33: Total deformation of chassis for the partial (half) impact loading conditions
at a speed of 18 m/s (Maximum deformation - 98.7mm)
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Figure 2.34: Equivalent stress distribution in chassis for the partial (half) impact loading
conditions at a speed of 18 m/s ( Equivalent stress - 412.2 MPa)

Figure 2.35: Equivalent elastic strain distribution in chassis for the partial (half) impact
loading conditions at a speed of 18 m/s. ( Equivalent elastic strain - 0.036554)
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Observations at speed 22m/s

Figure 2.36 to 2.38 shows the deformation of chassis, distribution of stress and strain

plots for the speed of 22 m/s.

Figure 2.36: Total deformation of chassis for the partial (half) impact loading conditions
at a speed of 22 m/s. ( Maximum deformation - 118.83 mm)

Figure 2.37: Equivalent stress distribution in chassis for the partial (half) impact loading
conditions at a speed of 22m/s. (Equivalent stress - 412.91 MPa)
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Figure 2.38: Equivalent elastic strain distribution in chassis for the partial (half) impact
loading conditions at a speed of 22m/s. ( Equivalent elastic strain - 0.0492 )
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Observations at speed 24m/s
Figure 2.39 to 2.41 shows the deformation of chassis, distribution of stress and strain

plots for the speed of 24 m/s.

Figure 2.39: Total deformation of chassis for the partial (half) impact loading conditions
at a speed of 24 m/s. ( Maximum deformation - 128.79 mm)

Figure 2.40: Equivalent stress distribution in chassis for the partial (half) impact loading
conditions at a speed of 24m/s. ( Equivalent stress - 412.56 MPa )
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Figure 2.41: Equivalent elastic strain distribution in chassis for the partial (half) impact
loading conditions at a speed of 24m/s. ( Equivalent elastic strain - 0.07932 )
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Observations at speed 28m/s
Figure 2.42 to 2.44 shows the deformation of chassis, distribution of stress and strain

plots for the speed of 28 m/s.

Figure 2.42: Total deformation of chassis for the partial (half) impact loading conditions
at a speed of 28 m/s. (Maximum deformation - 148.64 mm)

Figure 2.43: Equivalent stress distribution in chassis for the partial (half) impact loading
conditions at a speed of 28m/s. ( Equivalent stress - 411.04 MPa )
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Figure 2.44: Equivalent elastic strain distribution in chassis for the partial (half) impact
loading conditions at a speed of 28m/s. ( Equivalent elastic strain - 0.11815)

2.7.3 Simulation results for rear end impact test conditions

Similar to the previous simulations on chassis for partial (half) impact test conditions, the

analysis is carried out rear end impact test conditions. Figure 2.45 shows the rigid

condition of chassis, whereas Figure 2.46 for the flexible behaviour and Figure 2.47 is for

velocity conditions.
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Figure 2.45: Rigid condition of chassis for rear end impact testing

Figure 2.46: Flexible behaviour of chassis for rear end impact testing
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Figure 2.47: Velocity condition for rear end impact testing

Observations at speed 18m/s

Figure 2.48 to 2.50 shows the deformation of chassis, distribution of stress and strain
plots for the speed of 18 m/s.

Figure 2.48: Total deformation of chassis for the rear end impact loading conditions
at a speed of 18m/s ( Maximum deformation - 96.144 mm)
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Figure 2.49: Equivalent stress distribution in chassis for the rear end impact loading
conditions at a speed of 18m/s ( Equivalent stress distribution - 414.87 MPa)

Figure 2.50: Equivalent strain distribution in chassis for the rear end impact loading
conditions at a speed of 18m/s ( Equivalent strain - 0.016)
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Observations at speed 28m/s

Figure 2.51 to 2.53 shows the deformation of chassis, distribution of stress and strain

plots for the speed of 28 m/s.

Figure 2.51: Total deformation of chassis for the rear end impact loading conditions
at a speed of 28m/s ( Maximum deformation - 155.7 mm)

Figure 2.52: Equivalent stress distribution in chassis for the rear end impact loading
conditions at a speed of 28m/s ( Equivalent stress - 415 MPa)



47

Figure 2.53: Equivalent strain distribution in chassis for the rear end impact loading
conditions at a speed of 28m/s ( Equivalent strain - 0.0642)

2.7.4 Results for combined front and side impact test conditions

Similar to the previous simulations on chassis for rear end impact test conditions, the

analysis is carried out for combined front and side impact test conditions. Figure 2.54

shows the rigid condition of chassis, whereas Figure 2.55 for the flexible behaviour,

Figure 2.56 and Figure 2.57 for velocity and support conditions.
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Figure 2.54: Rigid condition of chassis for combined front and side impact testing

Figure 2.55: Flexible behaviour of chassis for combined front and side impact testing
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Figure 2.56: Velocity conditions for combined front and side impact testing of chassis

Figure 2.57: Fixed support condition for combined front and side impact testing
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Observations at speed 18m/s

Figure 2.58 to 2.60 shows the deformation of chassis, distribution of stress and strain

plots for the speed of 18 m/s.

Figure 2.58: Total deformation of chassis for the combined front and side impact loading
conditions at a speed of 18 m/s ( Maximum deformation - 108.06 mm)

Figure 2.59: Equivalent strain distribution in chassis for the combined front and side
impact loading conditions at a speed of 18m/s ( Equivalent strain - 0.104.12)
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Figure 2.60: Equivalent stress distribution in chassis for the combined front and side
impact loading conditions at a speed of 18m/s ( Equivalent stress - 413.09 MPa)

2.8 Margin estimate

Results are compiled and presented in Tables 2.2. The equivalent stress values are below

the yield strength of the chassis tube material. The factor of safety against yielding is

worked out to be 1.04. That is 4% margin over the design loads. Hence, the design of

chassis is adequate and more appropriate for fabrication.

Table-2.2: Compilation of simulation results on go-kart chassis for the full and
partial (half) impact testing conditions.

Speed
(m/s)

Global deformation (mm) Equivalent stress (MPa) Equivalent strain
Full impact Half impact Full impact Half impact Full impact Half impact

18 104.33 98.7 415 412.2 0.11282 0.036554
22 125.19 118.83 410.07 412.91 0.16578 0.0492
24 135.45 128.79 414.14 412.56 0.199 0.07932
28 156.11 148.64 415 411.04 0.29002 0.11815

Several man hours were spent to obtain the output responses. Dynamic factor is evaluated

considering the results of a static and a dynamic analyses to minimize the simulation time.

Later on, static deformation values for all impact conditions are obtained and applied the

dynamic load factor.
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ValueAnalysisStatic
ValueAnalysisDynamicDFFactorDynamic , (2.3)

For the specified speed of 18 m/s

Static Deflection=13.95 mm

Dynamic Deflection=104.3 mm

47.7
95.13
3.104
DF

For the speed of 22m/s

Static Deflection=17.052 mm

Dynamic Deflection from ANSYS=125.19 mm

Using DF, dynamic deflection estimate= 17.0527.47=127.4 mm

For the speed of 24m/s

Static Deflection=18.6 mm

Dynamic Deflection from ANSYS=135.45 mm

Using DF, dynamic deflection estimate= 18.67.47=138.9 mm

For the speed of 28 m/s

Static Deflection=21.1 mm

Dynamic Deflection from ANSYS=156.11 mm

Using DF, dynamic deflection estimate= 21.17.47=157.6 mm

It is very interesting to note from the above that the results are matching well with those

of explicit dynamic analysis. This study confirms the possibility of minimizing the

computational time in numerical simulations
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2.9 Bumper Guard requirements for go-kart rider comfort

The design of chassis is confirmed in the preceding sections through dynamic analysis at

different speeds. To provide comforts to the rider, it is important to fix bumpers guards to

the bumpers which were predesigned in the chassis on four sides of the go-kart. FEA has

been performed to examine the bumper resistance under impact loads. In the similar lines

the analysis was performed on the bumper guard also. As per the restrictions in the rule

book it is mandatory to choose glass fibre or plastic as bumper guard material. For this

reason three types of materials viz., polyethylene, polycarbonate, and aluminium alloy

are considered. The dimensions and impact velocities are specified as per the norms of

FMVSS (Federal Motor Vehicle safety Standards).All the material properties were

selected from the ANSYS material library to perform the analysis.

Boundaries: Rigid body state (wall); Movable or velocity state (Go-Kart); and Fixed

body condition (bumper)

The analysis has been carried out initially with polyethylene for the standard velocities.

Figure 2.61 to 2.63 shows the deformed configuration, distribution of equivalent stress

and strain plots.

Figure 2.61: Total deformation of the polyethylene bumper
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Figure 2.62: Equivalent stress distribution in the polyethylene bumper

Figure 2.63: Equivalent elastic strain distribution in the polyethylene bumper

Similar to the previous polyethylene bumper analysis, polycarbonate bumper analysis is

performed for the standard velocities. Figure 2.64 to 2.66 show polycarbonate bumper

deformation, stress and strain distribution.
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Figure 2.64: Total deformation of polycarbonate bumper

Figure 2.65: Equivalent stress distribution in polycarbonate bumper
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Figure 2.66: Equivalent elastic strain distribution in polycarbonate bumper

Similar to polycarbonate, aluminium alloy bumpers are analysed for the standard

velocities. Figure 2.67 to 2.69 shows the aluminium bumper deformation, stress and

strain distributions in aluminium bumpers.

Figure 2.67: Total deformation of aluminium alloy bumper
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Figure 2.68: Equivalent stress distribution in aluminium bumper

Figure 2.69: Equivalent elastic strain distributions in aluminium alloy bumper
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Impact analysis results of polyethylene, polycarbonate and aluminium alloy bumpers

indicate polycarbonate material is well suited for go-kart bumper, which induces low

deformation, stress and strain when compared to other materials. Due to its ease of

availability it was preferred as the bumper guard material it was procured and rigidly

attached to the bumper frame as per the guidelines in the rule book.

2.10 Vibration Analysis

The purpose of carrying out the modal (vibration) analysis on chassis is to verify its

condition and behavior prior to dynamic rounds in the competition. In case of

acceleration test, the vehicle should move in maximum speed limit in lesser distance,

whereas in case of brake test, the vehicle should stop suddenly in the given range. Modal

analysis has been carried out on the go-kart chassis by fixing one of its supports and

obtained six frequencies within the range of 0 to 150Hz and the corresponding mode

shapes. In case of Skid and Auto cross, there is a possibility of occurring twist on the

chassis.Six frequencies obtained within the range of 0 to 150Hz are 32.28, 47.835, 54.747,

99.076, 99.305 and 103.05Hz. Figure 2.70 to 2.74 show the mode shapes of the chassis

corresponding to the frequencies.

Figure 2.70: Mode shape of the chassis with the frequency 32.28 Hz
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Figure 2.71: Mode shape of the chassis with the frequency 99.076 Hz

Figure 2.72: Mode shape of the chassis with the frequency 47.835 Hz

Figure 2.73: Mode shape of the chassis with the frequency 99.305 Hz
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Figure 2.74: Mode shape of the chassis with the frequency 54.747 Hz

The modes shapes of chassis at frequencies lead to bending, torsional and their

combination. The deformations are due to these characteristics. The maximum

deformation causing the vibration of chassis at the hoop is 38.18mm. The deformation

seems to be low. The overall stiffness of the chassis is adequate for participation in race

tracks.

2.11 Torsion Analysis

To examine the stability of the chassis at turning/curvature, torsion analysis is performed.

The left and right-side turns are considered. The go-kart is fixed at rear transmission

drive shaft/wheel axles. Moment is applied at front wheel axles. The centrifugal force (or

the inertia) of the vehicle is applied at the driver position (see Figure 2.75 and 2.76).

Figure 2.77 to 2.79 shows global deformation of go-kart chassis for the turning

radius. The global deformation and the equivalent stress clearly indicate the effect of

torsion on the chassis.
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Figure 2.75: Rear fixed points, application of moment at front and force on the
chassis at the driver position

Figure 2.76: Application of moment towards right or left side for turning of the
vehicle.
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Figure 2.77: Global deformation of the go-kart chassis for 6 m turning radius.

Figure 2.78: Global deformation of the go-kart chassis for 6.5 m turning radius.
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Figure 2.79: Global deformation of the go-kart chassis for 12 m turning radius.

2.12 Concluding Remarks

The adequacy of the finalized go-kart chassis design has been examined by

performing all types of static and dynamic analyses. The tube material selected for

the construction of go-kart chassis is AISI 4130 steel. The chassis can withstand

the static loads and dynamic impacts at various speeds. Also vibration, torsion and

bumper guard analysis were performed to provide the benchmark values of a

typical Go kart chassis. FEA results in this chapter indicate the safety of chassis

and recommend the finalized chassis design for fabrication.All the above

calculations were approved by technical inspector in the pre-virtual round

conducted by racing organization and hence it as allowed for fabrication and to

participate in the final racing event.Below mentioned link provides the details of

all calculations.

(https://drive.google.com/drive/folders/1c-jqgELeBw3_nDr10I_6TZt5ICNblqDX?usp=sharing)
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Chapter-3

Fabrication,Assembly and Testing of Go-Kart

Static and dynamic analyses have been performed and finalized the chassis design in

Chapter-2. AISI 4130 steel tubes are selected for the chassis construction. The 19m

tubes are bent appropriately. MIG welding is adopted for joint connections. Figure

3.1 and 3.2 shows the chassis fabrication process. Assembly operations have been

initiated after the welding of chassis. Details of the go-kart components

(https://ukdiss.com/examples/go-kart-fabrication-design.php)are briefly presented below.

Figure 3.1: MIG welding process for joint connections

Figure 3.2: Go-kart chassis after welding

https://ukdiss.com/examples/go-kart-fabrication-design.php
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3.1. Bumpers

Bumpers are mandatory in all four sides of go-kart. They protect driver seat compartment

from the impacts of unexpected collisions. They are placed just above the outer most

point of tires (see Figure 3.3). The height of rear and left-right side bumper is 127mm

(from the lower base of chassis/frame). Go-karts having round type bumpers are not

allowed in race competitions. Glass fiber (or plastic) bumpers must be rigidly attached

with chassis. Figure 3.3 shows the outlook of go-kart bumpers.

Figure 3.3: Outlook of go-kart bumpers

3.2 Steering System

The wheels are mechanically connected. That is “steer-by-wire”. Metal parts of steering

system are steering column, track rod and tie rod. It is a linkage type steering system

having 254mm as outer diameter. As per the guidelines of the competition steering locks

are provided on the both sides with C-Clamps.

3.3 Braking System

Efficient, reliable and a single control operating hydraulic braking system act on all or at

least two wheels. Hydraulic brakes consist of driver operating brake pedal, master

cylinder (for hydraulic pressure), caliper disc (which decelerates the wheels upon the

application of brakes), brake lines and hoses (intermediate between the tandem cylinder

and the caliper at the wheels), brake fluid (which transfers force from the master cylinder

to the caliper at the wheels), and connector rod (which transmits the pressure from pedal
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to the master cylinder).The brake fluid is Dot 3, whose parameters are: Dry boiling point

= 2300C; Wet boiling point = 1550C; and Viscosity limit = 1800 mm2/s. Primary

constituents are Glycol ether/ borate ester. Pulsar 150 disc is fixed at rear wheel shaft.

Foot operates and the disc brake expands internally.

3.4 Brake light

The kart is furnished with a red shading brake light (see Figure 3.4), which is noticeable

from back in daylight. It is on the top-focus of roll band.

Figure 3.4:Brake light

3. 5 Brake Over-Travel Switch

A brake pedal over-travel switch is introduced on the kart as a feature of the closure

framework and wired in arrangement with the closure catches.

3.6Fuel Tank

The fuel tank having 5 liters capacity is rigidly mounted to the go-kart.

3.7 Driver Seat

Bucket type seat is provided for driver (see Figure 3.5).

Figure 3.5: Driver Seat
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3.8 Exhaust System

The exhaust system helps the outgoing gases away from the motor quickly.

3.9 Kill Switch

Installing a kill switch (see Figure 3.6) on go-kart will provide protection to the rider for

stopping the engine at any time easily.

Figure 3.6: Kill Switch

3. 10 Wheels and Tyres

Standard go-kart wheels are procured as per the guidelines in the rule book. A four wheel

pattern with dry (slick) tyres is assembled to the kart. Dimensions of the front side are

254mm height, 114mm width and 127mm rim diameter. Dimensions of the rear side are

279mm height, 114mm width and 127mm rim diameter.

3.11 Fasteners

M8.8 bolts are used in the framework. All latches have min 2 strings appearing past the

nut. Locking nuts are utilized in the vehicle.

3.12 Fire Extinguisher

1 kg ABC type fire extinguisher (easily accessible to rider in case of emergency) is

rigidly mounted with vehicle. It bears a sticker having expiry date.

3.13 Path for Wires and Pipes

Proper care is taken in pipelines/wire connections not to go under the chassis. Lugs are

used for joining wires to overcome earthling problem and loose connections due to

vibration.

3.14 Shaft

Shaft, sprocket, disc and hubs are free from welding. Proper care is taken in the locking

of hubs.
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3.15 Engine

BRIGGS AND STRATTON ENGINE (see Figure 3.7) is used for mileage in racing. It is

a single cylinder 125cc 4-stroke petrol engine, which produces maximum power about

3.5HP @3300rpm.

Figure 3.7: Briggs and Stratton engine

3.16 Chain guard

Protection of chain and sprocket is achieved by using metal sheet or plastic mould for

ensuring the safety of power train.

3.17 Transmission system

In go-kart, the power from engine is transmitted to the sprocket using chain drive. Drive

train in the go-kart is CVT (Continous Variable Transmission) and chain drive, in which

the shaft from engine is connected to CVT driver and CVT sprocket is connected the

driven sprocket that is connected on the shaft of the go-kart. The driver and driven

sprockets are connected by roller bush chain. Figure 3.8 shows the assembled go-kart.
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Figure 3.8: Fabricated and assembled go-kart

3.18 Verification of the braking distance and skidding conditions

Engine Cubic centimeter: 127 CC

Torque: 8.312N-m @ 2400 rpm

Bore diameter of an engine: 62 mm

Stroke length of an engine: 42mm

Engine oil capacity: 2 LITRE

Power=2.8 HP

P=2.8×764=2088.8W

Maximum speed of the vehicle, V1 =100 KMPH= 28m/s

Diameter of wheel of Activa bike =0.44 m.

Maximum speed of Go-Kart= G=80 KMPH=22.4 m/s.

Diameter of rear wheel of Go-Kart= 0.28m.

Gear ratio 3:1
30
10

2
1


T
T

Here, T1 and T2 are number of teeth in the driver and driven sprockets respectively.

The gear ratio of 1:3 provides the required torque to the go-kart to move rear axle.

Calculation for maximum speed of go-kart

At wheel shaft 1600 rpm is attained from CVT and sprocket ratio @ 2400 rpm of engine

shaft

Final Speed= 4800/3=1600 rpm
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Assuming Service Factor=1.2

V = (π × D × N) / 60 = (π × 0.28 × 1600) / 60 = 23.445m/s

Drive torque = Engine Torque × Reduction × Efficiency

= 7.7 × (16 × 0.33) × 0.8= 32.52 N-m

Drive force = (drive torque) / (radius of wheel)= 32.52 / 0.14= 232.28 N

Acceleration = (drive force) / (mass)= 232.28/185 = 1.9129m/s2

Power, P = 2.8 HP@2400 rpm= 746X 2.8= 2088.8m/s

Torque, T = (2 × π× N × T) / 60 = (P × 60) / (2 × π × N)

= (2088.8 × 60) / (2 × 3.14 × 2400)= 8.307N-m (at engine shaft)

Max. Speed = V× 18/5= 23.445 × 18/5= 57.96 km/hr

Transmission for Activa

V = π × D × N / 60N = 28 × 60 × 3300 /(3.14×44)

N = 1261.9669 rpm (Activa)

N2 = N1/0.72= 1202 / 0.72 =1669.44 rpm (go-kart)

Maximum speed, V2 = 3.14 × 0.28 × 1669.44/60 = 224.462 × 18
5
= 88.066 KMPH

Brake and Acceleration calculations

From basic statics, the force from brake pedal,

 
1

2

L
L

FpedaltheonForceF dbp  (3.1)

Here, 1L is distance from the brake pedal arm pivot to the output rod clevis attachment;

and 2L is the distance from the brake pedal arm pivot to the brake pedal pad.

dF =
4
80 ×9.8 = 196N; 2L 6.35cm = 0.0635 m; 1L 2.35cm = 0.0235m

N
L
LFF dbp 617.529

0235.0
0635.0196

1

2 

Disc Specification: pulsar 150(rear disc) – 160mm (dia) – 4mm (thickness)

Brake Fluid: Dot 3 Fluid

Rear Disc= 160 mm

Master Cylinder Diameter =10 mm
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Caliper Piston Diameter = 33.02 mm

Stopping Distance = 1.26 m

Stopping Time = 0.228 s

Brake Line Pressure = 
cylinderMastertheofArea

braketheonForce 6.74 N/mm2

Clamping Force = Brake line pressure ×area of caliper piston × 2 = 11549.04 N

Rotating Force = Clamping Force × No. of brake pads × Coefficient of Friction of pads

= 6929.42 N

Braking Torque = Rotating Force × Effective Disc diameter = 1108.70 N-m

Braking Force = 8.0
diameterTire
torqueBraking = 3175.51N

Deceleration: F = - m× a

a = -17.15 m/s2

Stopping distance

�2 − �2 = 2 × � × � (3.2)

v = 0; u = 11.1 m/s (Assume initial speed u = 40kmph)

From (3.2): − 11.1 2 =− 2 × 17.15 × � ms 59.3

Stopping time

v = u + a× t t = 0.6472 s

From the above calculations, the stopping distance of the go-kart immediately after

applying brake is 3.59m.The stopping time is 0.6472 s.These estimates are confirmed in

the qualification test rounds (brake test and acceleration test).

3.19 Testing of assembled go-kart

The assembled go-kart is tested under running condition for different speeds. The belt in

the transmission system is failed in maximum testing conditions. Figure 3.9 shows the

mounting of bolts. Figure 3.10 shows the failed belts during testing of the go-kart. The

preventive action taken for the failure is to replace the belt.
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Figure 3.9: Mounting of belts

Figure 3.10: Failed belts during testing of the go-kart

3.20 Vehicle Ergonomics

Vehicle ergonomics focuses on the role of human factors in the design. Because the

ultimate control on the go-kart depends on the rider. Rider’s comfort plays an important

role in the design of go-kart. Figure 3.11 and 3.12 shows the position of rider in the go-

kart. In competitions, the rider is expected to come out of the go-kart within 5s.The rider

of the fabricated go-kart is finally qualified in tests of the Technical Inspection Team.
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Figure 3.11: Position of rider in go-kart leaning
forward

Figure 3.12:Position of rider in go-kart
leaning backward

3.21 Overall cost of the go-kart

• Cost of the machinery = Rs.20,500/-.

• Cost of tools for the machines = Rs.7,400/-

• Manufacturing cost of thego-kart =Rs.60,500/-

(Rs.8600/- for frame and body; Rs.19,500/- for engine and transmission;

Rs.7,000/- for steering system; Rs.5,000/- for braking system; Rs.14,000/- for

wheels and tyres; Rs.1200/-for wiring; and Rs.5,200/- for miscellaneous fits)

• 18% GST tax by the government = 0.18×60500 = Rs.10,890/-.

• Total cost of the realizedgo-kart (Cost of the machinery + Cost of tools for the

machines + Manufacturing cost ) including GST = Rs.99,290/-

3.22 Concluding Remarks

The details of cost estimation provided here are for the realization of a single kart, which

will be helpful to the designer for rough budget estimates. The finalized design of the go-

kart is fabricated, assembled and successfully completed all qualification tests. Now, the

go-kart is qualified to participate in the competitions.



74

Chapter-4

Summary of Findings and Future Scope

The design of go-kart is finalized, fabricated and performed qualification tests

successfully, whose details are provided in Chapters 2 and 3. While running the go-kart

on road, the belt in the transmission system is failed at maximum testing conditions. The

preventive action taken for the failure of belts is to replace them. The realized go-kart

undergone static and dynamic events in a racing competition organized by a professional

body. Static events consist of technical inspection, weight test, and review on the design

and manufacturing. Technical inspection and weight test are cleared. The overall weight

of the go-kart is 165kgs. Hyundai motor company has reviewed and approved the design.

Dynamic events, consist of brake test, acceleration test, cross pad round, endurance

round, and fuel economy test. After clearing all the tests successfully the go-kart

received FUTURE AWARD and appreciation from all the design experts as a best built

in vehicle with all rider safety measures. Figure 4.1 shows the go-kart on track and the

prize in the competition.

Figure 4.1: Go-kart on track and the prize in the competition.

This thesis becomes a benchmark for design, analysis and realization of a go-kart

providing comfort and safety of the rider.
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Future Scope

Future work is directed towards the life estimates of the go-kart and extension activities

on the design and analysis of the kart to accommodate co-riders (see Figure 4.2) for

participation in any global or national level events.

Figure 4.2: Go-kart with co-rider facility
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This thesis becomes a benchmark for design, analysis and realization of a go-kart

providing comfort and safety of the rider.
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