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Abstract— Nowadays automotive part designing is totally 

based on strength & light weight as per as mobility is 

concerned for performance enhancement. So, for saving of 

cost in production methods of parts of automobile and with 

consideration of weight of parts in which a region can be 

focused having less stresses will be cut within geometry of 

parts.  The main purpose of an engine mounting bracket is to 

support the power –train system in an Automobile in all 
conditions of road surfaces including even, uneven road 

surfaces. It is very difficult to change the supporting 

locations and the types of support after the engine is built, 

the mounting brackets must be verified in the design stage. 

This project contains the study of vibration & Optimization 

of an engine mounting bracket and comparison between 

existing and optimized engine mounting bracket. CAD 

model has been generated through reverse engineering. The 

bracket of Mahindra Scorpio Engine is to be taken for study. 

After analyzing the engine mounting bracket of TATA 

CUMMINS, Optimization is done. Experimental testing will 
be perform with help of FFT analyzer and impact hammer 

test. 

Keywords: Engine Mounting Bracket, Finite Element 

Analysis 

I. INTRODUCTION 

The automotive are the need for light for light structural 

materials is increasing as there is a more focus on fuel 

consumption reduction and improvement in decreasing the 
emission. The magnitude of production volumes has 

traditionally placed severe requirements on the robustness of 

process used in the manufacturing. The manufacturers have 

strong importance on the cost has the demand for the 

component to improve the material performance and to 

deliver these materials at low cost is the requirement. An 

engine mount is the part holds the engine to the body or to 

the engine cradle (sub frame) of the car. In tha typical car, 

the engine and transmission are bolted together and held in 

place by three or four mounts. If the mounting bracket does 

not have appropriate stiffness, it can cause nosie and 
vibration. The vibration is passed from the mounting to the 

body causing body vibration. A weak bracket can also lead 

to rolling vibration of the engineer shock from deceleration 

and acceleration. Due to these factors, it is very important 

that the engine mounting bracket have enough stiffness and 

strength. Strength analysis need to be performance to verify 

the bracket properties early in the design stage. The strength 

analysis computes the magnitude of a load from the mass of 

the engine, including factor of safety, and applies this load 

to each engine mounting bracket. The stress analysis is 

performed with these boundary conditions and the analyst 

verifies that results are within acceptable range. 

II. PROBLEM STATEMENT 

Automotive parts like mount brackets are having weight 

which leads to increase in total weight of automobile with 

less performance for mobility, as it is directly affects the 

mileage & cost. To overcome this problem modelling of 

bracket will be done in CAD & analyzing in CAE for 

induced stresses & deformation. Excess material will be 

search by region having less stresses & that region will be 

cut & again optimized model is analyzed for comparison 

with experimental test results. 

III. LITERATURE REVIEW 

A. Sreekanth Dondapatib, Mudit Trivedib, Raja Sekhar 
Dondapatia, Divya Chandra [1] 

In the present work, experimental investigation on the 

failure of a muffler mounting bracket attached to 

commercial vehicle is done. Cracks are identified at the 

welded location of muffler mount which shows that weld 
joint has better strength than the muffler/bracket body. To 

understand the possible root causes of the failure, fishbone 

diagram was used, which helped in determining the major 

causes of the failure by a graphical representation. Further, 

the three parameter Weibull distribution was also developed 

to determine the Mean Time to Failure (MTTF) life which 

was found to be 15,172 km. In addition, tensile testing of 

sheet metal was performed on the sheets which was used in 

the manufacturing of Muffler. Furthermore, a Thermo-

Mechanical coupled analysis was carried out using 

commercial code, ANSYS 16.0, which adapts Finite 
Element Analysis (FEA) formulation. The thermal loads on 

muffler were imported to structural analysis along with a 

static load of 4 g acceleration were imposed on the muffler 

body to simulate the effects of high impact loads. The effect 

of temperatures resulted in high vonmisses stresses which 

were in agreement with practical observations. It is observed 

that the stresses at bracket region were at the same location 

both from the experimental and finite element analysis. 

Further, by considering different mounting design concepts, 

multiple analyses were carried out to determine the most 

suitable brackets for the muffler. The present work attempts 
to diagnose the cause of failure and to make the fail-safe 

design. 

B. Joong Jae Kim & Heon Young Kim [2] 

In order to obtain an automatically designed shape of engine 

mount, an optimum shape design process of engine 

mounting rubber using a parametric approach is introduced. 
The optimization code is developed to determine the shape 

to meet the stiffness requirements of engine mounts, coupled 

with a commercial nonlinear finite element program. A bush 

type engine mount being used in a passenger car is chosen 

for an application model. The shape from the result of the 

parameter optimization is determined as a final model with 

some modifications. The shape and stiffness of each 

optimization stage are shown and the stiffness of the 

optimized model along the principal direction is compared 

with the design specification of the current model. Finally, 
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an overview of the current status and future works for the 

engine mount design are discussed. 

C. Liu Qianga, Wang Kunb, Ren Yuanc, Chen Xiaocenc, 
Ma Limeia, Zhao Yong [3] 

Because of the launch vibration and shock, magnetically 

suspended flywheels (MSFWs) are equipped with an 

additional launch locking protective device (LLPD), and the 

LLPD performance has great influence on the attitude 

control precision of the flywheel system. In this paper, a 
LLPD that takes the carbon fiber bracket as the key clamped 

and releasable mechanism was presented. And the 

configuration, operating principle and functional 

performance requirements were introduced. The 

locking/unlocking force, maximum stress and contact force 

of the carbon fiber bracket were analyzed. The dynamic 

analysis of the single carbon fiber bracket equivalent to the 

cantilever beam model was carried out. Subsequently, the 

sensitivity of the constraint variables vs the structural 

parameters was calculated. The lower and upper parts of the 

carbon fiber bracket were separately optimized. The result 
shows that the mass of the carbon fiber bracket can reach to 

the minimum of 60.5 g when the number of the upper 

carbon fiber bracket slices is 12. Finally, the LLPD 

prototype was manufactured and its locking protection for 

the flywheel system was verified by the swept-sine vibration 

and the random vibration. 

D. Maryam Hajizadeh, Farzan Ghalichi, Behnam 
Mirzakouchaki [4] 

The bonding strength of bracket–adhesive tooth system 

should be high enough to withstand different loads applied 

either for treatment purpose or by patient. Different 

parameters affect the bond strength of bracket–adhesive-

tooth system; however, only a few studies have reviewed the 

effect of orthodontic bracket base on bond strength of 

bracket– adhesive-tooth system. In this study, optimization 

of the bracket base geometry for teeth with planar enamel 

surface was investigated in order to increase the shear, 

tensile and torsional bond strength of bracket–adhesive-
tooth system. Materials and methods: Rectangular bracket 

was primarily bonded on maxilla central tooth to measure 

stress distribution of bracket–adhesive-tooth system with 

applying shear and tensile forces and torsional moment. 

Trapezoidal, hexagonal and elliptical brackets were then 

modeled for this planar enamel surface tooth. All of these 

brackets were bonded to tooth separately and similar loading 

conditions were applied on the bracket of each system. 

Stress distributions of bracket–adhesive-tooth systems were 

calculated and compared to each other. Results: It was 

observed that for hexagonal bracket–adhesive-tooth system, 
adhesive layer and enamel, and for elliptical bracket the 

bracket and enamel layer were of more symmetric and 

appropriate pattern of stress distribution and lower 

maximum stress. Therefore, these shapes of bracket are 

more proper than the other two shapes for a planar enamel 

surface tooth. Conclusion: Bracket base geometry was 

confirmed to crucially affect the bond strength of bracket–

adhesive-tooth system through finite element analysis 

approach. 

E. Vijaya Ramnatha, C.Elanchezhiana, Vishal 

Chandrasekharb, A. Arun Kumarb, S. Mohamed Asifb, G. 
Riyaz Mohamedb, D. Vinodh Rajb, C .Suresh Kumar [5] 

A well-designed runner and gating system is very important 

to produce good quality die castings by providing a 

homogenous mould filling pattern. Flow analysis of the 

component is done in order to visibly analyse the cavity 

filling process. In this study, a Commutator End (CE) 

bracket, a cold chamber die casted product was chosen. 
Initially when the component was casted numerous defects 

such as Cold shuts, Misrun, Shrinkage porosity and Gas 

porosity were found. This in turn led to rejection of number 

of components. In order to improve the quality of the 

castings produced, the gating system was changed from the 

existing flat gate to modified spoon fed gate. The 

component was designed using Pro- Engineer and flow 

analysis was carried out using Rotork Flow 3D Software. 

The process parameters like metal temperature, fill velocity 

and filling time are considered for optimizing the process. 

Quality assessment for the die casting parts was made by 
microstructure analysis. 

F. Umesh S Ghorpade, D.S Charan, Vinay Patil and 
Mahendra Giakwad [6] 

In this paper they have designed engine mount bracket of a 

car and focused on to determine natural frequencies of car 

engine mount bracket. They have considered the three 
materials for engine mount bracket that is aluminum alloy, 

magnesium alloy, gray cast iron when modal analysis is 

carried out, it is found natural frequencies of gray cast iron 

is low which will prove more hindrance in vibration of 

engine mount bracket so they have eliminated gray cast iron, 

in terms of analysis aluminum alloy and magnesium alloy 

are showing almost near value of natural frequency in 

practical terms as magnesium alloy is having better strength 

that is low stress value, so preferably magnesium alloy is 

selected as better material by study. 

G. Mr. Pramod Walunje, Prof. V.K. Kurkute [7] 

In this work they have mainly focused on the use of light 

weight material for bracket and also to reduce the weight of 

the bracket. Here the weight of the material is reduced and 

preprocessing and post processing is carried out and even 

with this an experimental setup is also used to find the stress 

level of the materials they have observed that aluminum 
alloy have good natural frequency and stresses are also 

within the yield strength, so by considering the aluminum 

and reducing its thickness further by 2mm than original 

component, they found that now von misses stresses are also 

with in yield stress so they have achieved reduction in the 

mass of bracket up to 0.43kg when compared to previous 

one. 

H. Dr. Yadavalli Basavaraj, Manjunatha. T.H [8] 

The analysis results which are obtained from two arm, three 

arm, four arm, filler arm and four arm symmetry engine 

mounts in which the design of four arm symmetry engine 

mount curve obtained from LS-Dyna approach follows 

exactly the experimental test curve and also this design has 

the highest natural frequency amongst all design iterations. 

The above work indicated that the rubber used in the engine 
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mount had increased the frequency from 1.2Hz (basic 

design) to 1.8Hz (four arm symmetry). As the design is 

changing in rubber, the mode of frequency increases and it 
has found that 1.8Hz is the frequency for the four arm 

symmetry mount design. 

IV. METHODOLOGY FOR MODELLING & ANALYSIS OF 

BRACKET 

The engine bracket is mainly consisting of part. CAD model 

then is made by the commands in CATIA of pad, pocket, 

fillet and geometrical selection in part design module. 

Parameters generation of drawing will help to get the 
dimensions useful in force calculation in loading conditions 

on a component. 

 
Fig. 1: Engine Mounting Bracket Drawn In CATIA Model 

V. STATIC STRUCTURE ANALYSIS 

The information required for the analysis of the bracket is as 

follows: 

Material properties: The values of young’s modules, poisons 

ratio, density, and yield strength for the mild steel are taken. 

A. Meshing 

ANSYS Meshing is a general-purpose, intelligent, 

automated high-performance product. It produces the most 

appropriate mesh for accurate, efficient multiphysics 

solutions. A mesh well suited for a specific analysis can be 

generated with a single mouse click for all parts in a model. 

Full controls over the options used to generate the mesh are 

available for the expert user who wants to fine-tune it. The 

power of parallel processing is automatically used to reduce 

the time you have to wait for mesh generation. Creating the 

most appropriate mesh is the foundation of engineering 
simulations. ANSYS Meshing is aware of the type of 

solutions that will be used in the project and has the 

appropriate criteria to create the best suited mesh. ANSYS 

Meshing is automatically integrated with each solver within 

the ANSYS Workbench environment. For a quick analysis 

or for the new and infrequent user, a usable mesh can be 

created with one click of the mouse. ANSYS Meshing 

chooses the most appropriate options based on the analysis 

type and the geometry of the model. Especially convenient 

is the ability of ANSYS Meshing to automatically take 

advantage of the available cores in the computer to use 

parallel processing and thus significantly reduce the time to 

create a mesh. Parallel meshing is available without any 

additional cost or license requirements. 

 

 
Fig. 2: Meshing of Engine Mounting Bracket 

B. Boundary Conditions Loading: Loads 

Specific values of load are implemented for a typical 

mounting bracket. Load is applied at the two holes of the 

engine mounting bracket, which are connected to the engine 

structure with the help of rigid elements such as nut and 

bolts 

 Vehicle Name = Tata Cummins 

 Engine Weight = 1100kg 

 Weight Acting On One Bracket= 1100/4= 275kg 

 Weight In Newtons= 275*9.81=2697.75n 

 
Fig. 3: Boundary Condition to Engine Bracket 

C. Total Deformation 

The total deformation & directional deformation are general 

terms in finite element methods irrespective of software 

being used. Directional deformation can be put as the 

displacement of the system in a particular axis or user 
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defined direction. Total deformation is the vector sum all 

directional displacements of the systems. 

 
Fig. 4: Total Deformation of Engine Mounting Bracket 

D. Equivalent Stress 

 
Fig. 5: Equivalent Stress On Engine Mounting Bracket 

E. Maximum Principal Stress 

 
Fig. 6: Maximum Principle Stress on Bracket 

VI. CONCLUSION 

Form results of FEA it is observed that the maximum stress 

value is coming out to be 44.508 MPa which is within the 

safety limit. There is a great potential to optimize the safety 
limit which can be done by removing material for low 

stressed region thus optimizing its weight without affecting 

its structural behavior. The maximum displacement value is 

0.03mm which is also very less .Mass of bracket is 3kg. So, 

the material from low stressed region is removed this can be 

reduced to about 10-15% without affecting its strength. 
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