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Introduction

▪ Anti-Roll Bars are the part of suspension system, its purpose is to resist the body roll during 

the cornering of the vehicle and prevent vehicle from waddling due to road surface providing 

ride comfort to passenger

▪ To achieve the required roll gradient, we have to target roll stiffness which in turn decides the 

Stabilizer bar stiffness

Roll gradient Suspension Roll
Stiffness

Stabilizer bar 
stiffness
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Simulation Objective

▪ The objective of this application is to compute the stiffness of 

Stabilizer Bars under different load cases with and without bushing

▪ To reduce the iterations in the FEM to achieve target metrics during 

the design at concept stage

▪ To design the geometrical aspect of bar with determining number of 

bends using parametric study during packaging

▪ Build a Comsol application in Mathapps web based platform using 

Comsol server and custom developed methods
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Modelling in Comsol

▪ The Anti-Roll bar is modelled in Comsol as beam with 6 combination of cases with loading at 

the ends, bushing/ bearing at the mid-way

L (Span of the beam)

▪ The roll gradient is formulated as:

R.G.(deg/g) =
𝑀𝑟

𝐾𝑟
;Mr = Roll Moment; Kr = Roll Stiffness

Mr = Fz*L;

▪ The calculated Roll gradient which is the target will be then used for further analysis

Bush/bearingsBush/bearing
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Modelling in Comsol

▪ Parametrization of Geometry
No of Bends:

The application requires the co-ordinates of the 

two eye point of the ARB along with the Bends

▪ Load Cases and Bushing

Several Load Cases and Bushings properties are 

defined to set boundary condition
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Load Cases and Bushing
1. Load at both the ends and bushing applied

Disp Disp
Bushing Bushing

2. Displacement at both the ends and bushing 

applied

Load Load
Bushing Bushing

Bushing Bushing

3. Load applied at one end, one end fixed and 

bushing applied

Load

4. Load applied at both the end without bushing

Load Loadbearing bearing

5. Displacement applied at both the ends without 

bushing

Disp Disp

bearing bearing

6. Load applied at one end, one end fixed and 

without bushing

bearing bearing Load
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Application GUI in Comsol server
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Application GUI in Comsol server
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Results
After computation the below results values can be analysed

▪ Displacement at eye of the Stabilizer Bar

▪ Stiffness of the Stabilizer Bar

The results form this application give about 95% of correlation along with the success in 

mesh sensitivity analysis with the FEA 



11

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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Summary

▪ COMSOL App builder can be used to prepare the customize applications (GUI) based on 

user requirement

▪ The Roll stiffness of the vehicle Stabilizer Bar can be evaluated and compared with the 

target without relying fully to FEA simulation

▪ The designer can quickly evaluate the stiffness of stabilizer bars just by entering the 

coordinates, bushing locations, bushing stiffness, stabilizer diameter and thickness, material 

properties and choose from a pre-defined load cases which is beneficial in decisions related 

to packaging

▪ 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 contained herein at their own risk. These presentations and reports should not be

reproduced, re-circulated, published in any media, website or otherwise, in any form or manner, in part or as a whole, without the

express consent in writing of M&M or its subsidiaries. Any unauthorized use, disclosure or public dissemination of information

contained herein is prohibited. Unless specifically noted, M&M or any of its subsidiary companies is not responsible for the content of

these presentations and/or the opinions of the presenters. 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 and approaches as they

see fit. You may not repackage or sell the presentation. Products and names mentioned in materials or presentations are the property

of their respective owners and the mention of them does not constitute an endorsement by M&M or its subsidiary companies.

Information contained in a presentation hosted or promoted by M&M is provided “as is” without warranty of any kind, either expressed

or implied, including any warranty of merchantability or fitness for a particular purpose. M&M or its subsidiary companies assume no

liability or responsibility for the contents of a presentation or the opinions expressed by the presenters. All expressions of opinion are

subject to change without notice.

Copyright © 2012 Mahindra & Mahindra Ltd. All rights reserved.

Thank you
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