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Abstract - Go-Karting is a big craze to the Americans
and Europeans. It is initially created in United States in
1950s and used as a way to pass spare time. Gradually it
became a big hobby and other countries followed it. In
India go-karting is getting ready to make waves. The first
criteria have to be consider is that would be certain
amount of Rigidity in the chassis but not too much that
would reduce the strength of the kart. Therefore, the
design will focused on the front end and the middle
section of the chassis. In order to ensure that the design of
the chassis achieve the standard level. Type of simulation
used is Finite Element Analysis (FEA) by using
SolidWorks. The purpose of this simulation was
implementing to investigate the strength and the flexibility
of the chassis. The simulations carried out with several
altered parameters for flexibility investigation. The
maximum stress of all cases are normally acting upon at
the point of the bending parts but the value is under the
maximum allowable stress of AISI 4130 steel which is 760
MPa and, but we prefer EN22-MS steel pipe with is 480
MPa and achieved the factor of safety as well.
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1.INTRODUCTION

There are many motor sports in the world. Bikes, Cars,
Formula one are examples of them. The drivers in these
are very professionals and accurate. They can drive it very
fast. But there are also motor sports which do not need
professional drivers and need no great speed. The vehicles
used are also very cheap. Such a motor sport is Go-Karting.
They resemble to the formula one car but it is not as faster
as F1 and also cost is very less. The drivers in go-karting
are also not professionals. Even children can also drive it.
Go-karts have 4 wheels and a small engine. They are
widely used in racing in US and also they are getting
popular now in India. Kart racing is usually used as a low-
cost and relatively safe way to introduce drivers to motor
racing. Many people associate it with young drivers, but
adults are also very active in karting. Karting is considered
as the first step in any serious racer’s career. It can
prepare the driver for highs-speed wheel-to-wheel racing
by helping develop guide reflexes, precision car control
and decision-making skills. In addition, it brings an
awareness of the various parameters that can be altered to

try to improve the competitiveness of the kart that also
exist in other forms of motor racing.

1.1 Research Design Objective

To develop a design of a go-kart using Formula Society of
Automobile Engineers (FSAE) rules and constrains, then
studying Finite Element Analysis of the Design through
suitable FEA software packages.
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v" To develop an optimal design with lost cost.

v To design dynamically balanced and better
endurance go-kart.

v' To evaluate the design using Finite Element
Analysis by simulation and studies.
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1.2 MAJOR PARTS OF OUR GO-KART

In a Go-Kart, there are mainly six parts.

1. Chassis 4. Transmission
2. Engine 5. Tyres
3. Steering 6. Brakes
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1.3 Material Selection Criteria for Design

Chassis - EN22-MS (Chrome steel)

Composition:
Element Content (%)
Iron 97.03
Chromium 0.8010
Manganese 0.4006
Carbon 0.2800
Silicon 0.1503
Molybdenum 0.150
Sulphur 0.04
Phosphorus 0.035

Table -1: Chassis Composition of EN22-MS

Mechanical Properties:

Ultimate Tensile strength 560 Mpa
Tensile yield strength 460 Mpa
Modulus of elasticity 200 Gpa
Bulk modulus 140 Gpa
Shear modulus 80 Gpa

Table 2: Chassis mechanical Properties of EN22-MS

1.4 Reasons for Selection-

Good Rigidity

High Durability

High Tensile strength

Max resisting force is 4500N
Good weldability

Extreme torsional resistance

[N N

4. Design and Finite Element Analysis of
Chassis

The vehicle must have four (4) wheels that cannot
be in a straight line in longitudinal direction. The vehicle
must have a wheelbase within the range of 42 inches to 56
inches. The wheelbase is measured from the centre of
contact on ground of the front to rear tires with the wheels
pointed straight ahead. The mountings and designing of
chassis should be such that there should be minimum 2
inches (gap) clearances between the driver and any
component of the vehicle in static and dynamic condition -
hands, torso, thigh etc. Body parts making contact with the
parts at normal seating position are excluded from the
rule.

The following constrains to design a chassis are:

Vehicle Configuration: The vehicle must have four (4) or
more wheels not in a straight line. The vehicle may only
use one engine of a model specified below. The vehicle
must be capable of carrying one (1) person 190cm (75 in)
tall maximum weighing 113kg (2501bs).

Maximum Vehicle Dimensions: Width: 50 inches at the
widest point with the wheels pointing forward at static
ride height. Length: 80 inches from front end to rear end.

Wheel Base and Track Width: Difference between front
track and rear track width must not be less than 20% of
wider track (Front or Rear). Wheel base must be at least
40 inches with smaller track width (front or rear) not less
than 80% of the wheelbase.

3D Sketcher Construction of chassis on Solidwork2012

Figure 1.1 3D Sketch of the Chassis on the Solidworks

Figure 1.2: Applying weldments and Material to chassis as
per requirement on Solidworks 2012
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FINITE ELEMENT ANALYSIS -1
Simulation of static force by applying 4G load on the
chassis:
. . . . . Table 1.4:Simulation Study Details of Static force
Figure 1.4: Simulation of Static force by applying 4G y
load on the chassis - front impact
Name Type Min Max
Factor of Automatic 1.24427 9721.87
Safety- Front Node: 139 Node: 153
Impact

Beam Bodies: Around Impact
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Figure 1.4: Simulation of Static force by applying 4G

load on the chassis - around impact

Load Fixtures

Chasis Final-Front Impact-Factor of Safety

3. CONCLUSIONS

CHASSIS

The chassis has been designed by taking human
ergonomics as a priority. In the beginning some previous
go-kart chassis and design reports were preferred as it is
the first attempt go-kart design. Then moving forward a
basic chassis frame of circular pipes of 1 inch diameter
and 1.5mm thickness was designed and selected by taking
the points of strength, availability and cost into
consideration. The chassis dimensions were selected by
taking the approachable distances of our driver which
began by selecting the wheelbase of vehicle as 42.5 inches,
after that the track width of 43 inches i.e. 80% of the
wheel base was finalized by taking the placement of
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transmission, braking and steering were taken into
consideration.

FEA - Front impact analysis:-

The vehicle was assumed to be hit by a stationery
object while at the speed of 65km/h i.e. 18.055m/s which
would create an impact of 4514N at the four corners of the
front portion of the vehicle. Assuming the construction of
chassis frame to be made by being able to maintain
deformation at an impact of 4514N the analysis was done
and some changes were made according to it. Only the seat
support was assumed to be the fixed potion of the vehicle.

As the main transmission portion, fuel tank, gear
box and other important equipment’s of the vehicle are
placed at the rear portion, the vehicle was analyzed for the
impact of 4514N to be able to bear deformation during the
collision. Changes were made according to the analysis of
the portion.
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