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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



18

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



19

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.
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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)



31

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)
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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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