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Simulation Objective

▪ Determines the optimum engine mount configuration from the 

minimum set of data available at the early vehicle concept 

stage

▪ Helps to design mounts close to their optimum position and to 

make more realistic full vehicle models for conceptual designs

▪ Used to calculate the eigenfrequencies, rotations and 

displacements of engine mounts
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Powertrain Mount

▪ Powertrain is having considerable mass 

and inertia.

▪ Primary Excitation is through the Engine 

excitation and Road excitation.

▪ Major role in Vehicle NVH and passenger 

Ride & Comfort

▪ Modal frequency and kinetic Energy of 

decoupled system

Fig. Reference: Xiangyang Xu etal, Optimization design of powertrain mounting system considering vibration analysis of multi-excitation
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6-DOF Model of Powertrain on Mounts

Equation of Motion

Equation of Motion without Damping

Eigen Value

Eigen Vector

Natural Frequency

Energy
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Analysis

▪ Eigen Frequency Study

– Eigen Frequency

– Modal Shapes

▪ Stationary Study

– Packaging

– Mount Loads
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Web Based Mathapps GUI

▪ Deployment of the application on our web based portal across our organization “Mathapps” 

COMSOL 

Multiphysics
App Builder

Engineering Apps

http://cordys2.mahindra.com/home/Mahindra/MathApps/mathapps.html#/about
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COMSOL Application
INPUT RESULT
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Correlation: Eigen Frequency

Modes (Hz) 4.979 8.009 11 16.18 17.808 20.937

X
99.999 0.205 0 0.378 0 0.007

Y
0 0.054 0 0.0027 99.987 5.31

Z
0 0 100 0 0 0

Rotation about X
0 99.723 0 0.166 0 1.195

Rotation about Y
0.001 0 99.151 0 0.095

Rotation about Z
0 0.017 0 0.278 0.012 93.392

Result from Internal 

Tool
4.979 8.009 11 16.18 17.808 20.937

Result From a Global 

Commercial Tool
4.9679 8.0124 10.9958 16.3297 17.808 20.9531

Result From 

COMSOL
4.979 8.009 11 16.18 17.808 20.937

Eigen Frequency Correlation

Result From COMSOL
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Correlation: Mode Shapes

Series1: Result from Internal Tool Series 2: Result From a Global Commercial Tool Series3: Result From COMSOL
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Summary

▪ The application calculates the modal frequencies and Kinetic energy 

distribution of a decoupled system accurately

▪ Helpful for designer in the early phase of development

▪ COMSOL App builder was be used to prepare the customize applications 

(GUI) based on user requirement

▪ The web based portal deployment via COMSOL server gives access to any of 

the user across different locations in the organisation
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Disclaimer

Mahindra & Mahindra herein referred to as M&M, and its subsidiary companies provide a wide array of presentations and reports, with the contributions of various professionals.

These presentations and reports are for informational purposes and private circulation only and do not constitute an offer to buy or sell any securities mentioned therein. They do

not purport to be a complete description of the markets conditions or developments referred to in the material. While utmost care has been taken in preparing the above, we claim

no responsibility for their accuracy. We shall not be liable for any direct or indirect losses arising from the use thereof and the viewers are requested to use the information
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Individual situations and local practices and standards may vary, so viewers and others utilizing information contained within a presentation are free to adopt differing standards
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