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ABSTRACT

A Chassis is one of the key components of tractor trolley. It consists of an internal framework that
supports the container of tractor trolley in its construction and use. The power of the chassis is an important
issue for the industry when the weight of the chassis is reduced. Various small scale industries are adopting
for designing and manufacturing the machine components. One industry which is producing tractor trolleys
for agricultural use is identified for this study. As the chassis design is not accurate and extra material is
used to overcome the failure, as it result in the self-weight of the chassis gets increases. Just because of that,
the self-load of trolley applied on the chassis, leaf spring and axle of the trolley mainly causes failure in
dynamic condition. Failure such as breakage of axle hub assembly, breakage of leaf spring, axle bending
occurs.
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1. INTRODUCTION

It is one of the most important elements that give the strength and stability to the vehicle under several
conditions. The Automobile frames provide strength and flexibility to the automobile. The main consideration in
chassis design is that to have sufficient bending stiffness along with strength for better handling characteristics.
The Chassis is mainly used to support the container on which the load is to be carried out.

1.1 Chassis

So, basically the Chassis word is a French term and was primarily used to denote the frame parts. It is
the brain of the vehicle. A vehicle with an out body is called chassis. The basic components of the vehicle all
parts are mounted on the Chassis frame. It is the head mounting for all the components including the body. So it
is also known as Carrying Unit. Material properties for chassis are below.

Table:1 Material Properties of Structural Steel used for chassis.

Young's Modulus 200 x E9 pa
Poisson's Ratio 0.3

Density 7.85e-006 kg/mm?
Tensile Yield Strength 250. Mpa

1.2 Characteristics of Automobile Chassis-

The chassis mainly gets reaction forces of the wheels during acceleration and braking and also absorbs
aerodynamic wind forces and road shocks through the suspension. So the chassis should be analyzed and built to
maximize payload capability and to provide versatility, durability as well as adequate performance.

All are the real physical structures, when subjected to loads or displacements, it normally behave
dynamically. The additional inertia forces, according to Newton’s second law, are equal to the mass times the
acceleration. If the loads or displacements are applied very slowly, then the inertia forces can be neglected and a
static load analysis can be justified, but in reality the loads are dynamic in nature. Hence, in this work, an effort
is made to investigate the static and dynamic response gf truck chassis ~gye to road undulations.

Fig. 1 Chassis of Mini Tractor Trolley Chassis.
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1.3 Functions of Chassis-
e To carry load of trolley with goods carried in the body.
¢ To withstand the forces caused due to the sudden starting or stoping.
¢ To withstand the stresses caused due to the uneven surface condition.
¢ To withstand centrifugal force while cornering
e To holds the load of the body, engine, gear box etc.
e To move load of the goods carried in the body

2. SPECIFICATION OF EXISTING MINI TRACTOR TROLLEY CHASSIS.

The total capacity of the trolley is just 50 KN but the self weight of trolley and the other accessories is
37KN. So here the gross weight come over is 87 KN is considered the existing chassis consists of ‘C’ section
having cross section area 150mm x 75mm x 5.7mm and the material used for manufacturing is mild steel. The

specifications of tractor trolley are shown in table 2 which is collected from industry itself.
Table: 2 Specification of Tractor Trolley.

General Overall Length Box 3900mm
Chassis :- 1800mm
Overall Width 1370 mm
Load Payload Capacity 5000 kg
Unloaded Weight including weight of chassis | 2220 kg
Gross Weight considering factor of safety 1.2 | 8664kg

3. STRUCTURAL ANALYSIS OF CHASSIS

In the study, market available tractor trolley Chassis is selected and also, its dimension is noted. The
Possible loads acting and the place of loads are noted. According to the dimensions, tractor trolley Chassis is
modeled using PRO E software. It is then imported to design modeler software ANSYS.
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Fig.3.1 Cad Model of C section Mini Tractor Trolley Chassis
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Fig.3.2 Load Diagram of Chassis
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Fig.3.3 Reaction Diagram of Chassis
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4. ANALYSISOF EXISTING ‘C’ CROSS SECTION CHASSISUSING ANSYS TOOL

The existing chassis geometry is generated in ANSYS workbench 11 by selecting toolbox where
various commands like draw, dimensioning, constraints, extrude, generate, rotate etc. are used. After that The
mesh is displayed on the model and after that load points are defined and load values are given. Then the results
are generated automatically for stresses and deformation in solution phase. Figure 5 shows the ANSY'S results
for Mesh Generated, Deflection, Equivalent (von misses) Stress, Shear Stress, Normial_ Stress, Load.
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Fig.4.4 Shear Stress produced in Chassis
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Fig.4.5Normal Stress
Table: 3 Stresses, Deflections and Stiffness to Weight Ratio.

Sr. No Values
Bending Stress 85.49 N/ mm?
Deflection 1.38 MM
Stiffness to weight ratio per mm 28.53

5. CONCLUSION

The study shows that with the use of the finite element analysis we find that the Mini TractorTrolley
chassis is over weighted due to use of excessive material. The material used for manufacturing of chassis is C
channel but it in study we find that the thickness of existing ¢ channel is large. It carries also the stresses but due
to excess weight the cost of production as well as material cost increases.The Principal Stress, Shear stress,
Normal Stress and Deflection shows that, it is necessary to redesign the Chassis for better results and reduction
in use of material.
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