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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
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2
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T
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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.


