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Testing, Design & Analysis of Go-kart Chassis
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Abstract: Go-kart is a very small four wheeler vehicle and it is use for racing competition and it is very fan vehicle and also only
for single seated .A Go-Kart is a small vehicle without suspension or differential. There are many motorsports in the world.
Bikes, Cars, Formula one are examples of them. The go-kart chassis are different from chassis of ordinary cars on the road.
This paper aims to do modeling the static analysis of go-kart chassis consisting of circular beams. Modeling and analysis are
performed using 3-D modeling software i.e. CREO 3.0 &static analysis in ANSYS Workbench 16.2
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L. INTRODUCTION
The Go-Kart is a vehicle which is compact, simple, lightweight and easy to operate. Go-karts have 4 wheels and a small engine.
Go-Kart vehicles are characterized by the absence of differential and suspensions systems . chassis is most important part of the go
kart . In this paper we are analysis,Design and testing of go-kart chassis and there are three type of testing of chassis (1) practically
on road (2) test by machine (3) virtually test by using software.

Fig:- 1 Go-kart

1. MATERIAL SELECTION
The selection of material was a difficult task for us as it had many constraints of weight, structural resilience towards various types
of forces, torsional rigidity, a factor of safety the amount of carbon in steel is important to determine the strength, hardness, and
providing desired strength, endurance, safety and reliability of the vehicle. The chassis is made up of AlSI-4130 which is a medium
carbon steel. This material was selected due to its good Combination of all of the typical traits of Steel —, ductility high tensile
strength, lightweight, better weld ability and comparative ease of machining.

©IJRASET: All Rights are Reserved

183



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887
Volume 7 Issue 11, Feb 2019- Available at www.ijraset.com

A. Properties Of Chassis Material

Table.1
Sr. no properties AISI 4130

1 brinell hardness (bhn) 200 to 300
2 elongation at break (%) 18t0 26
3 shear strength (mpa) 350 to 640
4 tensile strength (mpa) 440 to 980
5 resilience (mj/m3) 120to0 180
6 fatigue strength (mpa) 320 to 660
7 thermal expansion (micrometer/mk) 13

8 strength to weight (bending points) 191029
9 thermal shock resistance points 16 to 31
10 Carbon (%) 0.28't0 0.33
11 chromium (%) 08to1.1

Fig. 2

1. DESIGN OF GEOMETRY OF CHASSIS

TABLE.2
Sr.no | Chassis material Specifications
1. Type (seam or seamless) seamless
2. Total length 1651 mm
3. Total width 1143 mm
4. Od &id 25.38 mm & 20.48 mm
5. Chassis material Aisi 4130
6. weight 8.0569 kg
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(AVA 2D & 3D MODELLING

A. 2-D model of chassis created by PTC CREO Parametric 3.0
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Fig.3 (2D model of chassis)

B. 3-D Model of Chassis Created by PTC CREO Parametric 3.0

- S Ho -~ 2 PRT0002 (Active)

TC Creo Parametric

~90-0

2] [ onoses | Aaiyis | At

Fig. 4 (3D model of chassis)

V. ANALYSIS OF CHASSIS ON ANSYS WORKBENCH 16.2

A. Front Impact
For the front impact, engine and driver load was given at respective points. The kingpin mounting points and rear wheels position
kept fixed. Front impact was calculated for an optimum speed of 65 kmph. From impulse momentum equation, 5g force has been
calculated. The loads were applied only at front end of the chassis because application of forces at one end, while constraining the
other, results in a more conservative approach of analysis. Time of impact considered is 0.2 seconds as per industrial standards

Fxt=mx (Vi-Vf)

Fx0.5 =130x(18.05-0)

Time:1 1 .
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Fig . 5 (total deformation) Fig.6 (Equivalent stress)
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B. Rear Impact

Considering the worst case collision for rear impact, force is calculated as similar to front impact for speed of 65 kmph. The value of
5¢ force has been calculated. Load was applied at rear end of the chassis while constraining front end and king pin mounting points.
Time of impact considered is 0.5 seconds as per industrial standards. F xt =m x (Vi-Vf)

Fx0.5= 130x(18.05-0) = F=4.69 KN

B: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm
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Fig.7 ( total deformation )

Fig .8 (equivalent stress )

C. Side Impact

The most probable condition of an impact from the side would be with the vehicle already in motion. So it was assumed that neither
the vehicle would be a fixed object. For the side impact the velocity of vehicle is taken 65 kmph and time of impact considered is
0.5 seconds as per industrial standards. Impact force was applied by constraining left side of chassis and applying load equivalent to
2.5¢g force on the right side. F xt=m x (Vi-Vf)

Fx0.5=130x(18.05-0)*0.5

F=2.346 KN

C: Static Structural
Total Deformation

A: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress
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Fig. 8(Total Deformation ) Fig.9 (Equivalent Stress)

VI.  CONCLUSIONS
AISI 4130 is a better material in terms of reliability, hardeanabilty, strength, and better performance as campare to AISI 1018. It is
used for large scale production in industries. we are making this chassis with help of CAD Software in the form of 2D and 3D model
and successfully analysis was carried out on the chassis of CAD modal using ANSYS WORKBENCH 16.2 to determine equivalent
stress and total deformation and also we test the chassis on road practically but deformation and stress cannot determine.
Chassis is most important part of the go kart without it we cannot make a go-kart and also chassis should be very high in quality and
also used very good material. Only one drawback of AISI 4130 material is, it get very fast corrosion during contact of water.
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