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Abstract: The objective of this project work is to study the 

strength and stiffness of the bracket utilized in the aircraft 

engine control systems. Improper stiffness design will lead 

to loss of pilot control or helicopter blade pitch angle 

variations and become catastrophic due to stall effects. The 

design process involves Finite element analysis to assess the 

strength and stiffness of the flight control systems and 

simulations to arrive at optimum stiffness and strength for 

safe flight controls for critical manoeuvres. This project 

work focusses on the utility of Finite element methods in 

design, analysis and optimization of a regular engine 

bracket using software’s, Altair Hyper mesh and MSC 

Nastran.  
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I. INTRODUCTION 

An engine mounting bracket is one of the most important part 

of a vehicle that reduces vibrations and harshness for the 

smooth ride of the vehicle. The important function of an 

engine mounting bracket is to balance the engine on the 

vehicle chassis for good balance control when the vehicle is 

in motion. In this work, an engine mount bracket of an 

aircraft is modelled using CATIA. In the current automobile 

technology, the need for light weight structural materials is 

growing as there is more focus on fuel intake and emission 

reduction. The magnitude of production volumes has 
historically positioned extreme requirements on the high-

quality of the technique used in the manufacturing. The 

manufacturers have strong importance on the cost has the 

demand for the component, improve the material 

performance and to deliver these materials at low cost is the 

requirement. There are number of vibrations and noise 

equipment’s that affect the body of a vehicle. Uneven loads 

and poorsuspension produce vibration and noise in a vehicle, 

which will result in the high frequency of an engine. The 

noise and vibration generated by the equipment’s are 

transferred to the vehicle body.Stiffeners attached to the body   
perform a vital role for NVH performance development. To 

diminish and manage the vibrations, an engine mount bracket 

should be firm. 

 

II. METHDOLOGY 

In this work, Static structural and Model analysis were used 

to determine the characteristics of the engine mounting 

bracket and the Harmonic response analysis is done to check 

the response of structure in terms of acceleration. 

 

 

 
 

 

 
Fig.1 Methodology 

 

A. Modal Analysis 

Modal analysis determines the vibration traits of a shape 
factor in the form of natural frequencies. The natural 

frequencies are crucial inside the design of a shape for 

dynamic loading conditions. On this evaluation, most 

effective linear behaviour is valid. The evaluation of many 

engineering and automotive additives is performed with the 

help of finite element techniques.  

 

B. Finite Element Analysis 

The Finite Element Method is a numerical approximation 

method, in which the complex structure is divided into 

number of small parts that is pieces and those small elements 

are referred to as finite element. These small elements are 
connected to each other by means of small points called as 

nodes. 

 

C. Hyper works 

Hyper work is one of the most used software to solve finite 

element analysis which will provide solid meshing, surface 

meshing then the processors or solvers used in this work is 

MSC Nastran. Altair hyper works is having many equipment 

for the creation of models and to analyse for non-linear, 

thermal, linear, explicit dynamics and other types of finite 

element issues. 
 

D. MSC Nastran 

MSC Nastran is a multidisciplinary structural analysis utility 

used by engineers to perform dynamic, static, and thermal 

analysis across the linear and nonlinear domains.Engineers 

use MSC Nastran to make sure structural systems have the 

necessary strength, stiffness, and life to preclude failure. 
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NASTRAN is usually a solver for finite element analysis. 

 

III. FINITE ELEMENT ANALYSIS OF AN ENGINE 

BRACKET 
A. Model Description 

 
Fig. 3D model of engine bracket 

B. Meshed Finite Element (FE) Model 

 
Fig. Meshed engine bracket 

Model Summary for Tet: 

Number of nodes=24003 

Number of elements=106550 

Number of RBE2 element=6 

Average element size=2 

C. Model Checks 

The below-mentioned model checks are performed in order 

to ensure node to node connectivity. It is necessary that these 

model checks are eliminated and ensure that there is an equal 
distribution of a load on a model. 

1. Free edge check. 

2. T edge check. 

3. Element quality check. 

4. Material property check. 

5. Property check. 
1. Free edge check 

 
Fig. FE Model is verified for free edges as shown above 

2. T edge check 

 
Fig.FE Model is verified for T edges 

 

3. Element quality check 

 
Fig.FE Model is verified for the Element quality checks. 

Minimum Tet collapse of 0.2 is maintained 

 
4. Material property check 

 
Fig. FE Model is verified for material properties 

5. Property check 

 
Fig.FE Model is verified for properties 

 

 

 



International Journal For Technological Research In Engineering 

Volume 3, Issue 10, June-2016                                                ISSN (Online): 2347 - 4718 

 
 

www.ijtre.com                        Copyright 2016.All rights reserved.                                                                          2639 
 

IV. RESULT AND DISCUSSION 

A. Tet4 

Load case 1: Horizontal load 

 
Fig. Stress Distribution 

 
Fig. Displacement Variation 

Component under the given loading condition observed the 

max vonmises stress of313 MPa, which is much lesser than 

yield strength of the material 903.21 MPa. So, Margin of 

safety (MS) =1.88. Component under the given loading 

condition observed maximum displacement of 0.177mm. 
 

B. Tet4 

Load case 2: vertical load 

 
Fig. Stress Distribution 

 
Fig. Displacement Variation 

Component under the given loading condition observed the 

max vonmises stress of 581 MPa, which is much lesser than 

yield strength of the material 903.21 MPa. So, Margin of 

safety (MS) = 0.54. Component under the given loading 
condition observed maximum displacement of 0.52 mm. 

 

C. Tet4 

Load case 3: Inclined load 

 
Fig. Stress Distribution 

 
Fig. Displacement Variation 

Component under the given loading condition observed the 

max vonmises stress of 242 MPa, which is much lesser than 

yield strength of the material 903.21 MPa. So, Margin of 

safety (MS) = 2.73.Component under the given loading 

condition observed maximum displacement of 0.1451 mm. 
Convergence study for  element size 2 

Table. Comparison of results for tet4 element model of 

element size 2mm for material Titanium alloy (Ti6Al4V) 
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Convergence study for different materials of Titanium 

composition, 

Material 1: titaniumalloy (Ti6Al4V), 

Material 2: titanium alloy (8Al1MO1V), 
Material 3: titanium alloy (Ti-6Al-6V-2Sn) 

Displacement results for horizontal load. 

 
Displacement results for vertical load. 

 
Displacement results for inclined load 

 
Displacement results for combined load. 

 

 
Horizontal load. 

It can be noticed that material Titanium-6AL-6V-2.5Sn 

sustain maximum horizontal load of 11500 N with least 

displacement of 0.554 mm. 

 
Vertical load. 

It can be noticed that material Titanium-6AL-6V-2.5Sn 
sustains maximum vertical load of 8500 N with least 

displacement of 0.465 mm. 

 
Inclined load. 

It can be noticed that material Titanium-6AL-6V-2.5Sn 

sustains maximum inclined load of 13000 N with least 

displacement of 0.152 mm. 

8000

9000

10000

11000

12000

13000

14000

0.1 0.2 0.3 0.4 0.5

L
o

ad
 N

Displacement mm

LOAD VS DISPLACEMENT

MATERIAL 1

MATERIAL 2

MATERIAL 3

MATERIAL 4



International Journal For Technological Research In Engineering 

Volume 3, Issue 10, June-2016                                                ISSN (Online): 2347 - 4718 

 
 

www.ijtre.com                        Copyright 2016.All rights reserved.                                                                          2641 
 

 
Combined load. 

It can be noticed that material Titanium-6AL-6V-2.5Sn 

sustains maximum combined load of 13901 N with least 

displacement of 0.28 mm. 
 

V. CONCLUSION 

The engine bracket is one of the most important and critical 

components of an engine. Different analyses have been 

carried out considering different element size behaviour of 

the bracket. The study was done using Titanium alloy and it 

is being observed that the stresses and displacement were all 

within the permissible limit i.e. less than that of yield 

strength. From the study it is very evident that of all materials 

Titanium alloy had the minimal deviation from ideal 

behaviour, and it is safe to assume that Titanium alloy is the 

most suited alloy to make engine mounts. On comparison 
with different element size, element size 2 tends to provide 

optimum results in terms of both stress and displacement 

values. For all the four different load conditions, material Ti-

5Al-2.5Sn has maximum load bearing capacity along with 

minimum displacement of an engine bracket, when compared 

to the remaining three materials.  
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