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Abstract: 
          The modelling and analysis of an elastomer engine 

mount are part of this study. A finite element model was 

utilized to analyse a number of parameters that are significant 

in the design process. Ansys software was used to do a Finite 

Element Analysis (FEA) of the elastomer mount. Based on 

the nonlinear static and linear dynamic deflection of the 

elastomer, finite element analysis was used to verify the 

Modal and Harmonic analysis performed on the elastomer of 

the engine mount for frequency and displacement of the 

elastomer mount spring force, displacement, vibration 

isolation, and excitation frequency. 
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1. Introduction 
 

Automobiles are becoming more prevalent as a 

method of transportation and a part of daily life. As passenger 

automobiles become an increasingly important part of daily 

life, ride comfort is becoming an increasingly important 

aspect. In order to achieve lower fuel consumption, new 

passenger car technology is moving toward higher speeds, 

large power-intensive engines, and lightweight automobile 

body designs. 

Additionally, decreasing weight has an adverse effect on the 

NVH (noise, vibration, and harshness) characteristics of a 

vehicle. Due to the growing amount of vibration, this 

movement for lighter automobile bodies causes passenger 

dissatisfaction. Vibration is induced by two unfavourable 

factors. There are two sources of vibration. 

First, due to the evident reversing mechanism of the column 

in the car, high-frequency vibration of roughly 20 to 150 Hz 

is mostly induced by the driving. The engines of these two 

vibration groups are responsible for the majority of human 

vibration. The latter is caused by flaws in the road. Many 

studies have produced numerous forms of active suspension 

systems to deal with this type of vibration. In order to safely 

isolate engine vibrations, the assembling process must also be 

created.  

 

These include Rubber is a nonlinearly elastic, 

isotropic, and incompressible material. Under normal 

operating conditions, they can distort significantly. Hyper 

elastic material models accurately describe the observed 

material behaviour. [1] The vibration isolation of engine 

mounts made of Al6061-Sic and MMC plates mixed with 

rubber is being researched. Both plates' vibration qualities are 

measured experimentally and compared to steel. [2] A 

parametric strategy was used to establish an optimal form 

modelling method for engine mounting rubber. To analyse 

the form to satisfy the stiffness parameters of engine mounts 

for vehicle engine pointing difficulties, the optimization code 

is integrated with a commercial nonlinear finite element 

programme. [3] The ALA system was designed and tested as 

a prototype. At 1500 rpm, the engine vibration reduction is 

validated, which is roughly 25-40% for a VCA engine mount. 

After a prototype was built, the excitation force (FEA) was 

tested experimentally. [4] The driveline model is designed to 

aid in the realistic building of Hydraulic engine mounts. By 

using forced vibration analysis for vehicle structures and 

mode decouple analysis for the engine mount system, the 

modal kinetic energy of the roll mode is maximised to 

decouple the configuration modes. [5] Because of better 

materials and testing methods, hydraulic engine mounts 

(HEMs) are more efficient and realistic. HEMs have a major 

theoretical flaw in that they work on relative amplitude rather 

than instantaneous relative displacement, making them 

nonlinear. [6] With a polymer backing, the spring is made of 

SS304 stainless steel (0.3 to 0.8 mm thick). A solution to the 

problem of back mounted engine mounts for agricultural 

applications is proposed: an elliptical form spring mount with 

elastomer. [7] A new adaptive Hydraulic mount device has 

been developed with broadband width efficiency features up 

to 149 Hz. Unique output flaws linked to upper chamber 

pressure build-up have been discovered.  We can learn how 

to isolate vibrations and absorb shocks in addition to dealing 

with resonance. [8] Simulate changes in the qualities of the 

primary spring component's elastomeric material that cause 

engine mounts to age. Ex-service engine mount elastomer 

materials were obtained and treated to a number of rigorous 

mechanical thermal analysis tests. [9] The structure FEA 

procedure was used to measure the static and dynamic 

stiffness of the crucial rubber spring. To compute the 

equivalent piston area and upper chamber volumetric 

stiffness, fluid–structure interaction measurements are 
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commonly used. Inertia track characteristics such as linear 

and nonlinear fluid resistance are identified using a 

condensed fluid Model. [10] To assess engine vibration, a 

vehicle model with 14 degrees of freedom (DOFs) is 

presented. In this work, the model is expanded by replacing 

the rubber engine mount with a hydraulic engine mount. 

When exposed to front wheel inputs, the HEM has a 

substantial impact on the body and seat track. [11] 

Theoretical model of an MRF mount device. The dynamic 

rigidity and transmissibility of the MRF-smart mount are 

compared to the ideal engine mount. For varied engine sizes 

and power levels, the goal of this study is to build a smart 

mount that works similarly to the Ideal mount. [12] The 

transmitted force is greatly reduced when only one active 

mount is used. If a greater reduction in transmitted force is 

required, two active mounts should be used. The first 

arrangement uses the new local engine mounting technique 

(three passive mounts), however instead of a hydraulic 

mount, an active mount is used. The second active mount 

could be employed in an appropriate position to obtain a more 

efficient reduction of transmitted force. [13] Engine Mass of 

the mount, displacements transmitted to the chassis, and 

mechanical stress in the EM rubber base are all factors to 

consider. The optimization was accomplished via linking and 

exchanging kindred evaluators (GODLIKE), artificial neural 

networks (ANN), and a finite element process (FEP) (FEM). 

[14] As part of a research of the alloy structure, the tensile 

strength and hardness of chopped fibre composites formed of 

hemp fibre reinforced rubber tree sap were tested. Tensile and 

hardness tests are used to determine the material's mechanical 

properties. CF hemp fiber-reinforced composite engine 

mounts, he claims, are superior to factory-made engine 

mounts. [15] A most likely point-based approach with first-

order sensitivities is used to perform the reliability analysis. 

However, in strongly nonlinear limit-state functions or 

problems of high dimensionality, the FORM solutions can 

become unreliable. [16] The features of a general hydraulic 

engine mount (HEM) are described using experiment and 

simulation approaches, and the HEM's static and dynamic 

efficiency are explored. A fully linked fluid–structure 

interaction (FSI) and finite element analysis (FEA) model is 

built for modelling of HEMs. The influence of the free 

decoupler on the HEM's dynamic properties is evaluated in 

comparisons of the test results of two take-apart HEM setups. 

[17] In the frequency range of 20 to 30 Hz, the mechanism 

can increase or reduce the transmitted force. It has little effect 

on the force strength at frequencies less than 500Hz. Bellows, 

a voice coil motor, and an accumulator are all used in the 

authors' current active engine mount design. [18] An active 

engine mount's efficiency in decreasing vibration in a four-

cylinder engine is evaluated. Two robust control algorithms, 

the H2 and H1 schemes, are used to provide control input 

using accelerations of the engine body. The dynamic 

equations of motion for an engine on the mounts were derived 

using the Lagrange and Newton–Euler equations. [19] The 

elastomers' stiffness and loss factor were measured. The 

results of a test using elastomeric mounts for isolating 

vibration from a block (representing a powertrain) to a 

structure test rig (representing a car) are provided. [20] 

Researchers have devised a method for simulating the ageing 

of EMs as a result of changes in the characteristics of the 

elastomeric main spring (MS) section. The findings 

demonstrate a hardening phase up to a particular distance 

(approximately 95000 km) before softening. [21] On shock 

absorbers, the influence of ageing on the damping capabilities 

of elastomeric materials is studied. Rubber ageing reduces 

damping power by raising natural frequency, and damping 

performance is influenced by temperature, humidity, and 

other environmental conditions, as well as mechanical and 

chemical ageing. [22] The effects of isolator non-linearities 

on the multi-level of-opportunity (m.d.o.f.) trial setup's viable 

vibration methods are presented. Ideal bounds for this model 

are discovered after using an approach based on mathematical 

re-enactment. [23] A mount viability investigation exhibits 

the presentation of dynamic mounts versus elastomeric and 

pressure driven mounts. [24] The failure of heavy-duty 

commercial vehicle engine mounts is examined. We develop 

a theoretical formula for calculating engine loads and Center 

of Gravity (C.G.). This is then compared to experimental 

transmissibility obtained through road load data gathering, 

which is combined with data from Computed Aided 

Engineering and MATLAB. [25] Vibration mounting 

compounds are available in two harnesses (45&55) and a 

variety of mechanical properties, as well as compounding 

with NBR, PU, and CR compounds. PU elastomer-based 

materials outperform NBR and CR in every condition. [26] 

The Theory of Inventive Problem Solving was used in the 

conceptual design of kenaf fibre polymer as automobile 

engine rubber mounting composites. [27] an experimental 

investigation of certain blended rubber mounts as an 

evolution of engine mount material, as well as comparisons 

of their features to those of existing rubber mounts, including 

a few performance improvements. [28] This implementation 

assesses 9 isotropic incompressible hyper elastic material 

models by fitting them to Treloar's experimental dataset 

(1944) for vulcanised rubber. [29] 

Advancements in engine mounting have been a key 

focus of research for many years because an automotive 

engine is considered the centre of the vehicle. Existing 

mountings are clearly prone to failure owing to speed, weight, 

vibrations, and driving conditions. mount is a significant 

issue. The necessity of the hour is cost and reliability with a 

sustainable green environment-friendly mount. 

 

2. Methodology and approach 

 
Many mechanical engineering applications and 

structures can only be effectively modelled using nonlinear 

techniques. The computation of rubber bearing capabilities or 

forming processes are examples of these simulations. Finite 

deformation analysis and nonlinear constitutive equations are 
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included in all of them. Finally, numerical simulation of 

accident issues is a complicated nonlinear problem that is 

frequently used in the automobile sector. 

Material nonlinearity, geometric nonlinearity, and contact 

nonlinearity are the three types of nonlinearity in structural 

analysis (boundary nonlinearity). 

Material characteristics are functions of stress or strain in 

material nonlinearity, which is considered in the analysis of 

elastomers. Material nonlinearity refers to the characteristics 

of a material that cause it to have a nonlinear stress-strain 

relationship. 

Nonlinear elasticity, plasticity, and hyper elasticity are 

examples of material nonlinearity. Temperature and time 

dependent factors such as viscoelasticity and visco-plasticity 

can also cause material nonlinearity. Because heat conduction 

is a temperature-dependent phenomenon, it can cause 

material nonlinearity. 

In this paper, the elastomeric engine mounts are 

considered for model development and analyses. Rubber is 

widely utilised in a range of industries, including tyre 

manufacture and vehicle parts, since it is a highly elastic 

substance. A fascinating property of hyper elastic is its ability 

to tolerate large strains under small loads without permanent 

deformation in the unloading stage. Because of its unique 

features, the stress-strain relationship is considerably 

nonlinear, and fundamental elastic theory is no longer used. 

As a result, the elastic theory characteristic of highly 

extensible, nonlinear materials is important. The elastomeric 

mounts, are described develop the analytical models for 

analysing their Static and nonlinear analysis using finite 

element analysis and Comparing and plotting the results of 

three distinct material models. 

 

The Finite Element analysis comprising a model (part 

or assembly) material property and applied boundary 

conditions as a pre-process, in next step Solution a 

mathematical representation of the model third process post 

process studies the result of the solution. CATIA is used as a 

design modeler and ANSYS is used to perform finite element 

analysis. The process are as follows: 

 

Figure 1 FEA process 

Basic procedure involves design stages 

 

1. Pre-processing: 

a. CAD modelling: 

This stage involves making of the basic model based 

on the engine positioning. In the current study elastomer 

engine mount modelling is done using CATIA and ANSYS 

design modeler. 

 

Figure 2 3D view of elastomer engine mount assembly using 

CATIA 

 

Figure 3 2D CAD design model of elastomer using Ansys design 

modeller 

Annotations 

in sketch 

Dimensions 

in mm 

H3 43.5 mm 

H6 5 mm 

H8 29 mm 

V2 40 mm 

V4 90 mm 

V7 80 mm 
Figure 4 dimensions of elastomer used in 2D designing 

2. Solution stage: 

b. Material Selection: 

The engine mount was made of rubber because it is a 

viscoelastic material with a high failure coefficient. It is the 

most commonly used material for vibration isolation. 

Because normal environmental conditions such as frequency, 

temperature, degradation, and exogenous shock influence the 

properties of viscoelastic materials, it is critical to account for 

the uncertainty that these conditions introduce. To apply the 

material properties, we use the Mooney–Rivlin model, 

Neoprene Rubber and Ogden model which is derived from 

Preprocess 
stage

Solution 
stage

postprocessing 
stage
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the polynomial version of the hyper elastic model with a 

polynomial parameter for nonlinearity. 

i. Model of a Mooney-Rivlin 

Mooney-hyperplastic Rivlin’s material model is a 

phenomenological model that performed well in big strain 

conditions, particularly in shear and uniaxial strain [31,32]. 

The S-curvature of the force-deformation, however, could not 

be recorded because only uniaxial and shear tests were 

employed. For strains with less than 100 percent, the two-

parameter Mooney–Rivlin model is typically valid. The 

Mooney Rivlin has a shape that is virtually incompressible 

rubber: 

 

𝑊 = ∑ 𝐶𝑖𝑗(𝐼1 − 3)𝑖(𝐼2 − 3)𝑗

∞

𝑖,𝑗−1

+ ∑
1

𝐷
(𝑗𝑒𝑖

− 1)
2𝑖

𝑁

𝑖=1

 

Equation.1 

 

ii. Model of a Neo-Hookean 

The ANSYS package already has this model pre-

programmed. Among the known hyper elastic models, the 

Neo-Hookean constitutive model is the most basic. This 

model's equation is provided by when N = 1. 

𝑊 = 𝐶10(𝐼1 − 3) +
1

𝐷1

(𝐽𝑒𝑖
− 1)

2
 

Equation.2 

iii. Ogden Model 

The Ogden model is a hyper elastic material with a strain 

energy function for the main stretches of a virtually 

incompressible material, λ1
2 λ2

2 λ3
2

 = 1. [32] The parameters 

of the stretches may be measured. The Ogden model 

equation is as follows: 

𝑊 = ∑
2𝑢𝑖

𝛼𝑖
2 (𝜆1

𝛼1 + 𝜆2
𝛼1 + 𝜆3

𝛼1 − 3)

𝑁

𝑖=1

+ ∑
1

𝐷
(𝐽𝑒𝑖

− 1)
2𝑖

𝑁

𝑖=1

 

Equation.3  

  

Where:  

J          =λ1 λ2 λ3; the Jacobean determinant  

λ  = the principal stretches  

Jel  = the elastic volume ratio  

The symbol both µi and αi illustrate the shear characteristic 

of the hyper elastic material and Di reflect the nearly-

incompressible characteristic.  

 

c. Meshing 

It was decided to 2D Quad mesh for the elastomer 

component CAD model for design simplicity in nonlinear 

analysis of elastomer and for dynamic analysis 3D Tetra 

mesh is used. Ansys software used for meshing and analysis 

to obtained accurate result.  

 

Figure 5 2D meshed view of elastomer 

 

Figure 6 3D meshed view of elastomer 

i. Constrains and loads: 

Nonlinear analysis work on the principal of 

displacement per unit time So the displacement shows the 

elongation of an elastomer within 1 sec for three different 

material models. There is a fixed support applied at the 

bottom of the elastomer. 

Different material model 
Displacement in Y 

component 

Mooney-Rivlin 5 

Parameter 
-13.5 mm (ramped) 

Neoprene Rubber -20.7 mm (ramped) 

Ogden 3rd Order -23.6 mm (ramped) 

Table 1 displacement applied on 3 different models 

 For dynamic analysis, there is a fixed support applied 

at the bottom of the elastomer and assuming that the engine 
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load is 600kg with the support of three mountings each carry 

equal distributed load and the designed mounting situated in 

the left side where the engine carries a load of 1962N. 

3. Postprocessing: 

d. Finite Element Model: 

FEA is used to calculate stresses and displacements in 

mechanical objects and systems. It is, however, routinely 

used in the analysis of many other types of problems, such as 

heat transfer, fluid dynamics, and electromagnetism. 

Complex systems that defy closed form analytical solutions 

can be handled by FEA. A geometrically similar model of the 

object or system under investigation is composed of multiple, 

linked, simplified representations of discrete regions. 

Equations of equilibrium are applied to each element, along 

with applicable physical considerations such as compatibility 

and constitutive relations, to create a system of simultaneous 

equations. For unknown values, the system of equations is 

solved using linear algebra or nonlinear numerical schemes, 

as appropriate. While the FEA method is an approximate 

method, its accuracy can be improved by refining the mesh in 

the model with more elements and nodes. 

The impact of the strain rate employed in static 

characterization testing is also investigated. The next stage is 

to suggest a new technique of characterization. In Finite 

Element Analysis (FEA) software like ANSYS, the later 

characterisation approach will be utilised to fit extended 

hyper elastic models. The suggested technique enhances the 

connection between experimental data and simulation results 

produced using traditional methods. 

Frequency dependency is demonstrated to be more 

accurate than experiments when the elements in the 

viscoelastic layer of the finite element model are given 

varying stiffness and loss characteristics depending on the 

loading amplitude level. Two layers of elements are utilised 

to simulate an industrial metal rubber component using the 

commercial finite element software Ansys. 

The first layer is hyper viscoelastic, whereas the second layer 

employs an elastoplastic model with a multi-linear kinematic 

hardening rule. The model, which is designed for stationary 

cyclic loads, agrees well with measurements taken on a 

loaded industrial rubber part. 

i. Nonlinear Analysis: 

The reversibility of nonlinear elastic deformations 

emerges to enhance Hooke's law. The strain energy W is 

stored as the body deforms and stores internal energy as a 

result of the strain or deformation. The reversibility of elastic 

deformations, as well as the independence of the route (past 

deformation histories) of elastic bodies, lead us to believe that 

the elastic body has a strain energy potential, from which the 

stresses may be calculated. The stress tensor in elastomeric 

materials is calculated using strain energy density functions 

(ESED) based on thermodynamic principles Oden [38]. 

The materials that fulfil Eq. 1.15 named Green elastic 

constitutive law are known as hyper elastic materials. 

Therefore, a hyper elastic material is one whose strain energy 

at any time is given by a function of the Cauchy-Green 

deformation tensor.  

𝜎𝑦 =
𝜕𝑤

𝜕𝜀𝑦

 Equation 4  

 

As a result, the stress tensor may be derived by deriving the 

following equation, 

𝑤(𝜀𝑦) = ∫ (𝜎𝑦 ⅆ𝜀𝑦)
𝜁0

0

 Equation.5 

 

This section discusses the strain energy per unit volume in the 

reference configuration W and its relationship to the strain 

measure. W is assumed to be dependent on all components of 

the strain measure, resulting in 

𝑊 = 𝑊(𝐵) Equation.6  

 

The ESED formula is a mathematical formula. Stretches, 

rather than uniaxial stresses, are utilised to create models that 

characterise the quasi-static behaviour of hyper elastic 

materials. 

When a complicated three-dimensional component is tested, 

the deformed geometry's strain state is made up of a mix of 

main and shear stresses. As a result, the following definitions 

are aimed at resolving these three-dimensional complications 

by utilising the major elongations λ1, λ2, and λ3 caused by 

significant elastic deformations. 

Rubber, being a hyper elastic material, is widely used in a 

variety of sectors, including tyre manufacturing and damper. 

The capacity of hyper elastic to withstand high strains under 

tiny loads without irreversible distortion in the unloading 

state is an intriguing feature. The stress-strain relationship is 

significantly non-linear due to its specific characteristics, and 

fundamental elastic theory is no longer employed. As a result, 

the elastic theory typical of highly extensible, nonlinear 

materials is extremely essential. 

The strain energy function of hyper elastic materials is based 

on their strain invariant equation (I1, I2, and I3). The 

following is the equation (ESED):  

𝑊 = 𝑓(𝐼1, 𝐼2, 𝐼3) Equation 7  
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Where I1, I2 and I3 are parameters of green deformation 

tensor that determined in term of principal stretch ratios and 

given by:  

I1=λ1
2+ λ2

2+ λ3
2 

I2 = λ1
2 λ2

2+ λ 22λ3
2+ λ3

2 λ1
2 

I3= λ1
2 λ2

2 λ3
2 

 

 

 

Equation 8 

  

 

ii. Dynamic Analysis: 

 

In ANSYS, there are three different types of dynamic 

analysis: I modal analysis, (ii) harmonic analysis, and (iii) 

transient analysis. We exclusively consider modal and 

harmonic analysis in our research. 

 

a. Modal Analysis:  

A modal analysis is undertaken if structural vibration 

is a problem in the absence of time-dependent external 

stresses. The solution of homogeneous algebraic equations 

whose eigenvalues correspond to the frequencies and the 

eigenvectors reflect the vibration modes is required for this 

type of study because the structural frequencies are unknown 

a priori. 

The mathematics representation in solver output: 

Eigen values: 

(([𝐾] − 𝜔𝑖 
2[𝑀]){𝜑𝑖 } = {0} 

Where: ([𝐾] − 𝜔𝑖 
2[𝑀]) natural frequency 

𝜑𝑖  Mode shape 

 

b. Harmonic Analysis: 

When a structure is loaded cyclically, the subsequent 

response is also expected to be cyclic. The Harmonic analysis 

tool in ANSYS allows the user to tackle this type of problem. 

The following are the limitations of a harmonic analysis: 

1. All loads must have sinusoidal time functions. 

2. The frequency of all loads must be the same. 

3. There must be no geometric or material 

nonlinearities in the structure for it to be linearly 

elastic. 

The parameters amplitude, phase angle, n, and forcing 

frequency range are used to define sinusoidal loads. The 

amplitude of a load is its peak value, while the phase angle is 

the time lag between several out-of-phase loads. It is the 

angle measured from the real axis in the complex plane. 

Finally, the forcing frequency range is the harmonic load's 

frequency range (in cycles/time). 

 

4. Results and Discussion 

i. Nonlinear Static Analysis: 

a. Total deformation and directional deformation: 

Under various loading conditions, total deformation refers to 

the overall changes in an elastomer's dimension. In graph, the 

blue line indicates that the total deformation in the edges 

reaches maximum values of 13.561mm, 20.986mm, and 

23.93mm for three different models. Under varying loading 

conditions, directional deformation represents overall 

changes in the dimension of an elastomer. The orange line in 

the graph indicates that the directional deformation in the 

edges achieves a value of 1.9784mm, 5.667mm and 

7.0686mm for three different models. 

Graph 1 represents Total and directional deformation of 3 

material models 

b. Comparison of stresses: 

Equivalent (Von-Mises), Maximum Principal Stress, 

Minimum Principal Stress, and Maximum Shear Stress 

acting on the surface are used to analyse the qualities of 

elastomer materials. The graph shows the maximum and 

average stress value in MPa. The analysis is useful for 

determining loading and unloading conditions. 

 

Graph 2 represents comparison of stresses 
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c. Equivalent Elastic Strain: 

The strain values in the individual nodes are determined by 

equivalent elastic strain, with maximal strain occurring in the 

elastomer. The greatest value of elastic strain in the edges of 

three different models is shown in graph 3. 

 

Graph 3 comparison of equivalent elastic strain in mm 

d. Strain Energy: 

The elastomer material parameters are used to calculate the 

equivalent strain energy stored during the loading condition. 

This analysis aids us in identifying crucial areas that need to 

be addressed in order to create a design that is both safe and 

long as needed. 

 

Graph 4 represent strain energy in MJ for 3 different model 

ii. Dynamic Analysis: 

a. Modal frequency: 

On simulating the model made under derived boundary 

conditions the following modal shape frequency of the 

elastomer obtained. 

 

Graph 5 represent modal frequency 

b. Amplitude vs frequency graph:  

In the amplitude vs frequency plot shows change in amplitude 

with respect frequency gives 2.0709 E-03 max amplitude in 

the range of 25-50Hz. 

 

Graph 6 Amplitude vs frequency 

c. Phase change: 

Phase response is the phase of the output with the input as 

reference. The following figure shows sinusoidal frequency 

change with respect to input in Z component. 
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Graph 7 change of phase in Z direction 

d. Velocity vs frequency graph: 

In the velocity vs frequency graph shows change in velocity 

with respect to frequency gives following plot. 

 

Graph 8 represents amplitude(velocity) and frequency plot 

e. Acceleration vs frequency graph:  

In the acceleration vs frequency graph shows change in 

amplitude with respect frequency gives constant rise in the 

following frequency range of 1-150Hz. 

 

Graph 9 acceleration and frequency  

Summary of dynamic analysis results: 

The table below shows a summary of several linear dynamic 

outcomes in the X and Y directions for frequency ranges 

ranging from 1-150Hz. 

Type 
Directional 

Velocity 

Directional 

Acceleration 

Directional 

Deformation 

Directional 

Velocity 

Orientation X Axis Y Axis X Axis Y Axis 

Minimum 

Frequency 
1. Hz 1. Hz 1. Hz 1. Hz 

Maximum 

Frequency 
140. Hz 140. Hz 140. Hz 140. Hz 

Maximum 

Amplitude  633.66 mm/s 
5.574e+005 

mm/s² 

2.0709e-003 

mm 

Frequency  140. Hz 41.039 Hz 

Phase Angle -74.693 ° 179.96 ° -90.044 ° 165.78 ° 

Real 0.51481 mm -633.66 mm/s -430.58 mm/s² 
-2.0075e-

003 mm 

Imaginary -1.8809 mm 0.4895 mm/s 
-5.574e+005 

mm/s² 

5.087e-004 

mm 

Amplitude 1.9501 mm    

Reported 

Frequency 
50.075 Hz    

 
Table 2 represents different linear dynamic results in X and Y 

Axis  
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5. Conclusion 

 
The primary goal of this paper is to investigate 

Elastomer behaviour of an engine mounting system using 

both nonlinear elastomeric mounts as well as unbalanced 

force excitations under engine speed and unbalanced force 

excitations. This study is to provide a technique for 

evaluating and modelling the dynamic behaviour of 

elastomers in a frequency range of [20-150Hz]. The study is 

divided into five stages, which are as follows: 

1. Development of an elastomer mountings of engine 

model for determining engine excitation forces. 

2.  Development of an analytical nonlinear elastomeric 

mount model and a linear model for the elastomeric 

mount's dynamic harmonic response. 

3. Development of a three-DOF engine mounting system 

model based on elastomeric mounts, as well as 

simulation of the existing systems to determine their 

respective performance. 

4. The selection of an elastomeric mounting system to 

determine the best design parameters and mount 

locations. 

5. Comparison of three elastomer hyper elastic material 

models. 

Design and simulation, the following are the main 

highlights and contributions of this investigation: 

• When comparing the overall deformation findings of 

the mounts, moony-Rivlin neoprene rubber and 

Ogden offer greater deflection. 5.9871mm, 

9.5032mm, and 11.179mm, to be precise. 

• When comparing the findings of the mounts in 

Equivalent elastic strain moony-Rivlin neoprene 

rubber and Ogden, the results are 

0.18624mm,0.27309mm and 0.32033mm 

respectively. 

• When the results of the mounts in strain energy 

moony-Rivlin neoprene rubber and Ogden are 

compared, the results are 4.27E-03,3.58E-02 and 

1.32E-03 MJ. 

• We found in the results Equivalent stresses and stress 

ratio greater in neoprene rubber. 

•  In comparison to other material model, the safety 

factor in Ogden is fair. 

We found that Neoprene rubber and Ogden provided good 

performance and results when compared to the Moony-

Rivlin model based on the comparison of different results. 

And because neoprene rubber is inexpensive, it is suggested 

for engine mountings. 
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