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ABSTRACT
A chassis serves the purpose of a framework for supporting the body and different parts of the vehicle. It
consists of several mounting brackets. This paper focuses on the damper mount, which should be rigid enough
to withstand the shock, twist, vibration and different stress conditions. Strength being the paramount concern,
it should have adequate bending and torsional stiffness for better handling characteristics. The work
performed towards the optimization of the damper bracket with constrains of stiffness, strength and natural
frequency. The paper describes the mesh optimization with using finite element analysis technique to predict
the higher stress and critical region on the component. The optimization is carried out to reduce the stress
concentration and material. With using computer aided design (CAD), SOLIDWORKS software the structural
model of a bracket is developed. Furthermore, the finite element analysis performed with using software
ANSYS.
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I. INTRODUCTION

Strength is an important consideration in the damper mount design and to increase the stiffness
(bending and torsion) characteristics. Adequate torsional stiffness is required to have good handling
characteristics. Generally brackets are designed on the basis of strength and stiffness. In the conventional
design procedure the design is based on the strength and emphasis is then given to increase the stiffness of the
mounts, with very little consideration to the weight. One such design procedure involves optimizing the
periphery of bracket to the existing design to increase its torsional stiffness. As a result weight of the bracket
decreases. This decrease in weight increases partly the fuel efficiency and helps in judicious use of material.
The design of the bracket with adequate stiffness, strength and lower weight provides the scope for this project.

The goal of the structural design is to obtain minimum component weight and satisfying requirements
of loads (stresses), stiffness, etc. The process of producing a best structure having optimum structural
performance is termed as structural optimization.

1. DESIGN METHODOLOGY
Reduction of material has been one the critical aspects of any design along with reduction in
deformation and stress factors, which increases the life of the product. Structural optimization tools like
topology and shape optimization along with manufacturing simulation are becoming attractive tools in product
design process. These tools also help to reduce product development time. Objective of this investigation is to
reduce material and focuses on static analysis. Finite element analysis has been used to implement
optimization and maintaining stress and deformation levels.

Validation of the product is of paramount importance and to verify the product the optimized model is
compared with the initial model.
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Figl. Design optimization process flowchart

I11. VEHICLE SPECIFICATION

TABLEL. SPECIFICATION DATASHEET

Product 1612

Type Long Haul

Applications Market Load, Parcel, Tankers, Agro Perishables
Engine H Series 4CTI3K turbocharged intercooled with inline FIP
Power 120 Hp @ 2400 rpm

Torque 415 Nm @ 1500 rpm

Clutch Single plate dry plate, 330 mm dia, F510 MCC lining
Transmission ZF S636 OD gearbox; First Gear Ratio (FGR) 8.28:1
Suspension Semi Elliptical multileaf

Cabin All steel factory built sleeper cabin

Tire 10.00 x 20 - 16 PR - ply (Radial optional)

Maximum Speed 89 kmph

Gradeability 21.30 %

Gross Vehicle Weight 16200 kgs

Capacity 10 Ton

Wheelbase 4800

Loading Span 20 ft

IV.l. MODELLING

IV. MODEL AND ANALYSIS

CAD model of damper bracket is developed in 3D modeling software SOLIDWORKS, it consists of
bolt holes for mounting, hole on surface for co-joining the damper strut. The periphery is designed such that
the stress concentration can be reduced. The design depends on the diameter of the damper.
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Fig.2 CAD model of bracket

IV.1l. MESHING

CAD model of bracket is converted into Parasolid file and is imported into Ansys Workbench
simulation. Geometry cleanup was performed prior to meshing of model. Finite element model was developed
using Ansys Workbench Simulation. For better quality of mesh fine element size is selected with advanced
featuring options.

IV.111. FORCE DISTRIBUTION ANALYSIS AND DEFINING CONSTRAINS

The boundary condition and loading condition were set following conditions for testing purpose in
one automotive manufacturing company. The boundary conditions were defined by fixing all the bolt holes
surfaces. The force is applied to the patch where the damper strut touches. It is solved in terms of total
deformation, equivalent stress and equivalent strain.

IV.IV. CALCULATIONS

Capacity of chassis = 10 ton

Weight of the vehicle = 16200Kg

Total Load acting on the Mount = Capacity of the Chassis + Weight of the vehicle + 4000Kg (Tolerance)

Therefore,
Max load = 30000Kg.

The mount will act as a cantilever beam.

| |
I x I

Fig.3 2D Sectional view of the bracket

Here P = 30000 x 9.81 = 294300N
b=121.5mm, h =10mm.

Ixx = bh®/ 12.
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Therefore,

Secondary moment of inertia;

L = 121.5%10%/12

lo = 10125mm®.

Bending Moment (M) = P x X (where X = 34.75mm)
M = 294300 x 34.75 x 10 Nm

Therefore,
M =10,226.92 Nm

Section Modulus Z = Ily
Where | = Moment of Inertia about neutral axis.
y = Distance of the outermost layer from the neutral axis.

Z = 10125/ (h/2) Nmm?®
Z = 2025 Nmm?®

Maximum bending stress (t) induced is given by the following equation:
M =T X Z

Therefore,

Tmax = MIZ
= 5050.33 N/mm’

V. RESULTS
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Fig.4 Constrains for structural analysis
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Fig.5 Total deformation for initial design
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Fig.6 Von Mises stress for initial design
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Fig.7 Equivalent elastic strain for initial design
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Fig.8 Shape optimization for material removal
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Fig.9 Total deformation for optimized design
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Fig.10 Von Mises stress for optimized design
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Fig.11 Equivalent elastic strain for optimized design

Table2. ANALYSIS RESULT

Serial Number Material Deformation Von Mises Stress | Equivalent Strain Weight (kgs)
(mm) (MPa)
1. Initial Design 1.8555 1734.3 0.0088 1.2435
2. Optimized 1.4763 1580.2 0.0079 0.9804
Design

VI. CONCLUSION

Validation is done through finite element solver with the initial model and checked that maximum
stress and displacement are within control. This optimization process also gives small change on the
displacement and stress. The displacement and stress has significantly reduced in the new optimized design
proving to provide better life of the product and reduced mass of the bracket with a margin of 21.15%
reduction in material.
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