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ABSTRACT:

Advanced manufacturing engineering is a
move towards to build an object with the insertion of
all technical features including sturdiness and safety.
In automobile manufacturing approach, it can be a
great opportunity to save life of inhabitant if safety
parameters were intended successfully. Business
commuter vehicles can carry several people at a
time, and if accident happens, numerous people can
die overall. These types of vehicle can have impact
from different sides i.e. front, side, rear etc. Among
these types of collisions impact of frontal collision is
the most ruthless. In front impact traveler can ge
injured by hitting the seat structure mounted
next front to them. In order to design thes
properly to avoid such injuries, govery
imposed some policies related to seat desig
order to overcome on such the

regulations, accurately designed_s to be sent

simulating the H1,
bending strength

mentioned i i stry standard
3’. The result of
the experimental
outcome.
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1. INTRODUCTION:

A great number of accidental hazards take place
every year which results severe injuries to the travelers.
Bus safety is a major anxiety in many developing
countries where bus transport plays a major role in
assuring convenience to the majority of people. High rate
of accidents have been reported in many developing
countries like India, Nepal, Tanzania, Sri Lanka for buses

as compared to other t
system is a very impor system in an automotive. The
seating system pla

of vehicles. The seating

significant role as it directly
elers are directly associated

stems in any vehicle.

ortant role for the passenger
s or decelerations and also
case of frontal crash. The

Several regulations have been implemented and
different tests are performed according to those
apions for seat belts and anchorage points. The
ent agencies across the world have different
egulations for seat belts and anchorage points. As per
Automotive Industry Standard -023 standards the seat to
be used for a school bus was found to be failing during
the test performed. During the test the seat back shown
excessive bending and some design modifications were
required to reduce the bending and make the seat to
pass the test. The seat occupants may collide on next seat
In the event of an accident such as frontal crash and due
to sudden stoppage of vehicle, because of the momentum
gained by occupants the seat back structure may bend.

In order to avoid injury to the seat occupant, the
seat structure must have adequate bending stiffness to
avoid excessive bending of seat back structure. In this
paper the effect of modifications will be studied and
discussed. The result of the FEA analysis will be
compared with the experimental result

A. OBJECTIVES

1. To simulate the H1, H2 test on bus seat to determine
its strength.

2. To amend the failed design in order to pass the test.

3. To match up to the FEA result with experimental
result.
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B. METHODOLOGY:

1. Study of Indian Automotive industry standard -023

2. Prepare the CAD geometry using CATIA software.

3. Pre-process the CAD model using HYPERMESH
software.

4. Simulate the mesh model using LS-DYNA software.

5. Determine the weak section, weak zone and suggest
alteration to improve strength.

6. Validate FEA result with experimental result.

2 .PRESENT SEAT MODEL ANALYSIS:
A.MODEL MAKING:

Present seat (14 Kg) CAD model was introduced
to Hyper Mesh software for meshing. Final mesh model
is shown in Figure 1.

Element quality criteria followed

e Average size of element - 6mm

e Minimum size of element - 3mm
e Maximum size of element - 8mm
e Min. quad angle - 45 deg

e Max. quad angle - 135 deg

e Min. tria angle - 30 deg

e Max. quad angle - 120 deg

e Warpage - 15 degrees

e Jacobian - 0.6

e Aspectratio-4

examination are listed bé
1. Yield Strength (YS)
Yield strength is maximum stress that can be developed
in a material without causing a permanent deformation
2. Tensile Strength (TS)

It is the property of a material to resist breaking or
tearing under tensile load.

3. Percentage Elongation

It is the ability of the material to stretch up to its
breaking point

Material properties for tube and HR sheet is given,
Tube: YS= 328.6MPa

TS=363MPa

Max. Elongation=32%

HR sheet: YS= 360MPa

TS=475.8MPa

Max. Elongation= 37%

C. TEST PROCEDURE:
This model was a

2.67KN shall be applie

part of the seat. H1

ed using first test force to
a plunger; to the rear
at 750mm above the reference

lication of the force shall be

Fol BTN

.'. '..__J_

hi=750mm

b= S00mm

/

Flaar is fived in all DOFs

Figure 2 Test Set up

The loading and boundary conditions are acting
on seat is as shown in figure 2.

Here, forces 2.67kN and 8kN are acting on a seat
at height 750mm and 500mm from reference plane
respectively. Seat is fixed on floor in all degrees of
freedom. The deformations in seat will be analyzed by
using simulation software.

Table 1 Standard Displacement range

Sr.No Hight from Applied Displacement
reference Load (KN) Range as per
floor (mm) standard
1 H1-750 2.67 100-400
2 H2-500 8.00 >50
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Figure 4 Displecement VS Load Plot

3. SUGGESTIONS AND MODIFICATIONS:
A.PROBLEM DEFINITION:

From the above analysis it is shown that due to
front impact, back structure collapses for the rated load
and deflections are beyond the specified limits, so the
seat structure should be enhanced. In the front impact,

the stress mainly concentrated in the side gusset,
cushion support tubes, central back & cushion supports

B. MODIFIED DESIGN:

In an excessive bending the bus seat used for
analysis is failed. Now, the aim is to modify the existing
structure to pass the H1, H2 test. The modified design of
seat structure is shown in figure 5 . In this design, the
side gusset, back panel, cushion support tubes and
centre backs are remove m the existing structure.
The mass of the base cture® is 14 kg. In modified
design, side gusset 3mm thickness, support tubes
the back strips with 3mm
mass of seat structure is

thickness are
12.5kg.

Side Gusset
Thickness =3 mm

Back strips {2 Nos.)
Thickness =3 mm

Support tubes
Thickness = 1.6 mm

igure 5 Design Modification

MODIFIED DESIGN ANALYSIS:

On the basis of the improvement of structure,
modified seat finite element model was prepared.
he analysis of modified model was done again in
LSDYNA, software and comparing with the simulation
results with existing model. The displacement, Load Vs
Displacement graph is plot for modified seat was shown
in Figure 6 & 7
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Figure 6 Displacemen‘EVS Load Plot for modified design
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4.CONCLUSION engineering science & research technology,
A. Conclusion of this paper encompasses the September 2014 ISSN: 2277-9655

performance of improvement using finite element
analysis, enhancement in the bending strength, and
decrease in the cost of seat failure, the passenger
safety improvement, design modification and
optimization of seat.

Mass of present 14kg and after
modification mass of seat is 12.5 kg. That is we can
achieve 1.5 kg reduction of mass per seat and seat
will meet all structural performance requirements
as per Automotive industry standard-023 with near
about 11% weight saving

seat was
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