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Abstract - In our society mobility conditions are adding
drastically with growing population and contemporaneously
environmental perceptivity is also adding. Thus it's making a
big challenge for transport pots of government and private
drivers to manage vehicles and business policy makers to
handle them. Accordingly, the light and heavy passenger
vehicle manufacturers as well as vehicle body builders have to
borrow new request conditions along with minimal
introductory safety of the passenger.

The design includes detailed design, development and
analysis of the body structure of machine. According to AIS
law, performance parameters have to be followed by the
machine body builders to insure needed strength. To insure
strength of the machine body, all the machine body builders
have to assay their design in any one of the FEA( Finite
Element Analysis) tool. With the help of FEA tool bone can
gain accurate results of strength of design in lower time. As
notified in Rule number 126 of the CMVR 1989, all machine
body builders have to use anyone of the FEA tools by
themselves or with authorised test agencies to corroborate
the strength.
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1. INTRODUCTION

All the OE vehicle manufacture sells their vehicles in
drive away chassis forms, so that customer can get vehicle
body buildings don as per his requirements and choice with
local body builders with low cost. These local body builders
use low quality parts and materials in a poorly designed
body which leads to accident some time later. These body
structures are not safe since designs are not optimal, for
example these designs provide more heat transfer, noise,
and vibrations inside the cabin.

All the automobile body builders have a big demand for
compact body and can accommodate more number of
passengers with good safety of all the passengers. Therefore
these new body designs must have high strength to
withstand more load of increasing passengers. The strength
of body is analysed and verified through the Finite Element

Analysis (FEA) software and life security of the users can be
guaranteed.

1.1 Problem Description

In MSRTC workshop nearly 2000 number of bus are
manufactured per year. The periodic conditioning of these
buses will be done after every three years or after running
every three lack kilometres. In most of the cases it was
observed that failure occurs at joints at clits or pillars, as we
can see in figure 1 & 2. So there will be requirement for the
replacement of the failed members to recondition. This
replacement of components is very time consuming and
tedious job. These buses are designed to survive at least a
minimum of ten lack kilometres. Therefore high strength
designs, materials and components must be used.

Fig -1: Clits break at joints Fig -2: Pillars break near
joints

1.2 Objectives of the project

Demand for public transport is increasing day by
day. To ensure strength of the newly innovatively designed
component, it has to be tested and analysed. These are the
objectives of the project

1. To carry out the detailed the study of the structure
of bus body as per AIS052 standard.

2. To study all the bus body structure theory.
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3. Failure modes are studied and cause-effect diagram
is prepared.

4. Toprepare Cause-effect diagram. To do the study of
failure modes by components structural analysis
and to find critical region for failure using suitable
analysis software.

5. To provide solution to avoid failure of structure of
bus.

6. To carry out analysis of modified structure using
analysis software.

7. To validate the simulation results of modified
structure of bus body by comparing the results with
simulation results of existing structure of bus body.

2. Dimensional specifications for a bus body
Specifications used in MSRTC- 2x2 parivartan bus are as
follows. Below figure shows the dimensions used in MSRTC-

2x2 parivartan bus with the standards given in AIS_052

Table -1: MSRTC- 2x2 Parivartan dimension specification

Components Dimension (mm)
AIS-052 Actual
Max seating capacity 44+11+2

1 | Owerall widthmax 2600 2570
2 | Owverall lengthmax 12000 10370
3 | Owerall heightmax 3800 3085
4 | Wheel Base 5895 5895
5 | Rear Over hang 3537 3285
6 | Front Over hang 1187 1187
7 | Min. no of service 1 1

doors
8 | Min width of Service

Door{ front single 650 690

Door)
9 | Height of service Door 1650 2050
10 | Min width of windows 550 558
11 | Guard rails (Min 2) 2 2
12 | Emergency Exits 2 2
13 | Gung way min width 350 430

3. Layout of Framework of a bus body

Layout of a bus body is shown in the below figure with
dimensions. Material used for body is aluminium. The

framework is done by using M8 bolts with riveted joints. Fig
shows the assembly of bus body according to dimensions.
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Fig.4 Right side view of the bus body frame
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Fig. 5 Top (roof) frame view of bus body
4. Finite Element Analysis
4.1 Static Analysis

Boundary conditions are used to restrict the body with
constraints and different types of loads. In this problem
bottom structure is attached to the chassis of the vehicle that
is the long members of the bottom structures are connected.
Therefore the long members of the bottom frame are
constrained with all degrees of freedom. Also theload of 5Kg
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in X direction, 5Kg in Y direction and 10Kg in Z direction is
applied. The loads applied can be seen in figure

Therefore the forces acting are
X direction =5 x 9810 =49050 N

Y direction =5x9810 = 49050 N

Z direction = 10x 9810 = 98100 N

Fig. 6 Applying boundary conditions

4.1.1 Static Analysis Result

Fig. 7 Stress distribution

Fig. 8 Failure part

Stresses acting on the body structure can be seen in counter
plot. The result shows the stress distribution in the body
structure which can be seen in figure 6.3. In the figure it can
be also seen that the stress concentration is more at the clits.
This is the part which is prone to failure and which can fail at
the earliest during accidents.

It can be seen in figure 6.4 that this is the critical area which
will fail on repeated loads and timely maintenance is
required. Therefore this part of the structure needs to be
modified and strengthened to improve the life of the body
structure.

4.2 Dynamic Analysis

Dynamic type of analysis is divided into different types,
they are as follows

1. Modal

2. Frequency response
3. Transient response
4. Random vibration
4.2.1 Modal Analysis

This analysis is carried out to find the systems natural
frequency.

Table No. 2 Natural Frequency

Natural
Mode Shape Frequency
(Hz)
15t 6.110
~nd 7.684
3rd 8.310
4th 9.160
Sth 11.08
ah 12.73
~th 15.41
Qth 18.06
gth 22.80
10" 25.12
11t 26.80
1oth 28.30
13th 32.38
140 42 .41
1 5th 52.00
16% 55.20
1 7th 58.12
18t 60.00
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Fig. 13 Mode at 15.41Hz (Shearing)

Fig. 9 Mode at 6.110Hz (Lateral bending)

Fig. 14 Mode at 18.06Hz (Roof bending)

Fig. 10 Mode at 7.684Hz (Lateral bending)
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The figures below show the result for frequency response

of

maximum displacement of 3.117 m. Figure 6.14 shows the

value
result for equivalent type of stress. It was observed that

analysis. Figure 6.13 shows

of

type

maximum stress was 63.244 MPa and the maximum stress

at clits was 49.447 MPa.
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Fig. 11 Mode at 11.08Hz (Roof bending)
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Fig. 12 Mode at 12.73Hz (Twisting)
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Fig. 17 Stress distribution
5. Modification Required for Clit

Due to the problem faced by the present design, the clit was
required a new design to improve the strength. Therefore
clit was redesigned with the dimensions 76.2 x 50.8 x 6 mm.
Material selected is same as that of previous clit. Figure 7.2
shows the new design of the clit.

Fig.18 Modified design of clit

5.1 Analysis results

After redesigning the clit in the CAD software, the clit was
replaced with the new model and again meshed and
analysed for all the conditioned which was followed earlier.
For frequency response analysis it was found that maximum
displacement was 1.603m (figure 6.3) and maximum stress
of 35.71 MPa (figure).
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Fig. 20 Stress distribution

6. Conclusion

In the project the MSRTC bus body structure was designed
and analysed because some parts were giving lot of
maintenance issues. This problem was solved by redesigning
the clit part of the bus body. Both old and new designs were
analysed and compared. The below table number 8.1 shows
the comparison of new and old design analysis.

Table 8.1 Conclusion comparison

Existing Structure | Modified Structure
Displacement 3.117 1.603
Von-Mises Stress | 63.244 35.712
Stress in Clint 49.4 26.02

By seeing above table we can understand that with the
modified design the structure of bus body can withstand
more load and lasts longer.
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