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ABSTRACT 
The study of a jet engine mounts by FEA usually deals with the stress analysis of the mount, a very few papers deal with the 
displacement analysis. It is futile to believe that mounts that only stress analysis is necessary, as the displacement of the 
mount(elongation)   is   also   an   important factor when real life scenarios come into play.For the study the mount was 
designed using CATIA V5 and was analyzed using ANSYS. The ends that were to be fixed onto the chassis were fixed and then 
suitable load of 1000[4]N was applied to the load bearing region.  Study was initially done using Al alloyand Mg as materials 
and then titanium alloy(Ti 6Al 4V) was also used on the final model.The initial models had a stress in the range of 10 and 
displacement was in the range of 20-30 meters which was unacceptable and suitable modification were made to the model in 
geometry and its dimensions so as to reach the optimal value of 5 mm displacement and stress of 2.5 KN for Al and 10 mm 
displacement and 3 KN stress for Mg alloy. Later the study was done using Titanium alloy(Ti 6Al 4V) and   it is seen that the 
stresses and displacement were well within the permissible limit.From the study it is very evident that of all materials Titanium 
alloy had the minimal deviation from ideal behavior, and it is safe to assume that Titanium alloy(Ti 6Al 4V) is the most suited 
alloy to make engine mounts. 
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1. INTRODUCTION 
An engine mount is a device that is used to support the engine, one end of the mount is connected to the engine while 
the other end is connected to the wing of the aircraft. "On May 25 1979 American Airlines flight 191 on a routine 
flight from Chicago to Los   Angeles   faced   a   problem   its   engine number one of the left wing broke off and sent 
the flight on an uncontrolled trajectory which   resulted   in   the   death   of   258 passengers and 13 crew on board, the 
investigation into the mishap revealed that it was an engine mount failure that resulted in the accident" and hence it is 
necessary to conduct studies on engine mounts to make air travel much safer and reliable. 

2. DESIGN PARAMETERS 
We are discussing the static structural of engine mounting bracket for three different materials namely Aluminum, 
Magnesium and Titanium alloy and to determine the best of the three for practical application under a total load of jet 
engine as 1000N[4]. Boundary layers and loading conditions are fixed as 
 

 Constraints: the element which is used to fix engine mounting bracket and body of the vehicle is fixed and 
used as a rigid element. This element is attached to the wing of the aircraft and is made constrained at both 
ends,only after which loads are applied 

 
 Loads: Specific values of load are applied on the engine mounting bracket and the load is taken as 1000N 

which is considered asthe distributed weight of the engine. 
 

 
The modeling is done using CATIA V5 software (Figure 1) and analyzed using ANSYS APDL with following material 
properties shown in table1.  
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Figure 1Engine mount modeled using CATIA 

TABLE 1. Properties of elements used 

Materials Density Modulus of 
elasticity 

Poisson's 
Ratio 

Yield 
strength 

 
Aluminum 

 
2.689 
g/cm3 

 
68.3 G Pa 

 
0.34 

 
310 M Pa 

 
Magnesium 

 
1.83 
g/cm3 

 
45 G Pa 

 
0.35 

 
220 M Pa 

 
Ti 6Al 4V 

 
4.43 
g/cm3 

 
113.8 G Pa 

 
0.342 

 
880 M Pa 

                 

3. STRUCTURAL ANALYSIS OF ENGINE MOUNT 
Basic steps involved in solving the analysis is stated below/ 
Step l: Importing Engine Mount Model in ANSYS Mechanical APDL and assigning the Material Properties. 
Step 2: Generating the mesh using mesh tools. 
Step 3: Applying the loads and boundary conditions. 
Step 4: Obtaining Results. 

 
Figure 2 Model after meshing 

 
Figure 3 Model after applying boundary conditions and loads 
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4. STRUCTURAL ANALYSIS OF ENGINE MOUNT 
 
Basic steps involved in solving the analysis is stated below [3] 
Step l: Importing Engine Mount Model in ANSYS Mechanical APDL and assigning the Material Properties. 
Step 2: Generating the mesh using mesh tools. 
Step 3: Applying the loads and boundary conditions. 
Step 4: Obtaining Results. 
 

4.1 Aluminum alloy 
The static analysis of the engine mount with aluminum alloy as material shows that the maximum stress acting on the 
mount is 843 M Pa and the maximum displacement as 1.7mm. 

 

 
Figure 4Result data- Aluminum alloy 

4.2 Magnesium 
The statics analysis of the engine mounts with magnesium as material shows that the maximum stress acting on the 
mount is 2630 M Pa and the displacement of the mount is 8.87mm. 
. 

 
Figure 5Result data- Magnesium 
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4.3 Titanium Alloy  
The static analysis of the engine mount with titanium alloy (Ti 6AL 4V) as the material shows that the displacement is 
0.9 mm and the maximum stress actin on it is 601.64 M Pa which is well within the permissible limit. 

 
 

 
Figure 6Result data- Titanium alloy 

5. RESULTS 
Stress analysis is performed using ANSYS APDL for different materials and Stress and Deflections of the Engine 
mount obtained is summarized in the table 2 below. 

TABLE 2. Values obtained from the study 
Material Displace

ment 
Stress 
Obtained 

Yield 
Strength 

Aluminum 1.7 mm 843 
M Pa 

310 
 M Pa 

Magnesium 8.8 mm 2630M Pa 220 
M Pa 

Ti 6Al 4V 0.9 mm 601.6 
M Pa 

880 
M Pa 

             

Figure 7Material Vs stress chart 

6. CONCLUSIONS 
1 In this project we have designed anengine mount for a jet engine. We havemodelled the engine mount by using 

CATIAV5. 
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2 To validate the strength of our design, wehave done structural analysis on the enginemount by using ANSYS 
Mechanical APDL. 

3 We have done analysis by varying mountmaterial: Aluminium, Magnesium andTitanium alloy (Ti 6AL 4V). 
4 By comparing the results for thematerials, the stress and total deformationvalue is less for Titanium alloy 

thanMagnesium and Aluminium. SoTitaniumalloy is more durable and safer for use. 
5 So we can conclude that as per ouranalysis, using Titanium alloy(Ti 6AL 4 V)as material for Engine Mount is the 

best option. 
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