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

Roll gradient Suspension Roll Stabilizer bar
B> Stiffness B> siiffness
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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
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= The roll gradient is formulated as:
R.G.(deg/g) = % ;Mr = Roll Moment; Kr = Roll Stiffness
Mr = Fz*L;

= The calculated Roll gradient which is the target will be then used for further analysis
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Modelling in Comsol

= Parametrization of Geometry
No of Bends:

Farametrization Load cases and Bushing properties

Select the number of Bends:

MNote:

(7) sclution time scales with number of beng? Bends

5 Bends
MNote: All dimensions and coordinates are E.Bﬁrﬂ?s e
X A z Fillet
Point 1 (Eye LH): -570.2 249.7 834
Point 2: -567 215 a0 30
Point 3: -457 80 74 50
Point 4 (Eye RH): -420 o o

The application requires the co-ordinates of the
two eye point of the ARB along with the Bends
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Load Cases and Bushing

v

Select Load Cases
FRpfilied Load 100 N

Bushing propertees

X Cocednate of LM Bushing:

Lond Caww |- Appled foad with Sushing -

315 mm

Vaah of LM Bushng) 30 mm
X Coordmnate of RH Bushng 115 mm
Wigth of RH Bushing i mm

Translatsonal Bushng Stifness Retations Bushing Stiffress

LM Sde 1M Side LM Side M Side

R 3187 o N mm Ka o Nm/rad
[ ne Ny N/ mim Kz 0 0 Nm/iad
Kz: 218596 AHI05  N/mm Ky 0 0 Nom/ead

Mote

Kindly refer the geometry Tor the coordinate nomenciature. Theta, beta and garmmna
are rotathons about the X, ¥ and Z auis, respectvely,

RM: -ve Load, -ve Stroke
a8 . a3

LH: Fixea
Load Cases 34 8 ¢

LH: +ve Loed, *ve Stroke

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

Load Bushing Bushing Load
|
U

2. Displacement at both the ends and bushing
applied

Bushing Bushing _
Disp [] Disp
y— U :

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

Bushing Bushing Laad
I_I
— U
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4. Load applied at both the end without bushing

Load bearing bearing Load
Cl/ =
E a

5. Displacement applied at both the ends without
bushing

_ bearing bearing
Disp | | Disp
}p— E B~

6. Load applied at one end, one end fixed and
without bushing

bearing bearing Load
0 =
— °  F
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Application GUI in Comsol server

Stiffness Analysis of Stabilizer Bar Mahindra

Prameenzation Lo3d cases and Bushing propetiss P (o Syeves g 2o vt
Seect the numbser of Sands me v Salact tys of Staalides Bar
Note: Schd b
1) Sclution time scales with number of bends. Diameter of 0 mm s 0
e fumn
Note: All dimansions and coordinates are in mm 2
X v 7 e
Font 1 EeHl 5702 487 41 d Zo -
Pont 2 -47 s &0 0 Materlsd properties
Pont 3 437 a0 78 50
Pontd B AHE 430 i 2 Youngs Moddus 206 G
Pousson's Ranec 027
Densty 7800 kym'

Resufts Wndormation
Dsplacement. SHfiness sad Reaction Foro SokAnn nct yet waiksble

Yot daplacement of the tp mm .
Fness of the o st Ear N,/mm . ;

Stitiess. o the Stadicer B o Zmpected Computation Tme: 5%y

Lazt Compatation Tme:
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Application GUI in Comsol server

ICK LALINCH
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Nerfoas appicalors hegis us £ 2rwact e Sraleg Decformances ot very
Asrodynamic Forces and Moments Brabng Performance- Braxe Sarty Sagus 1 Caicrs IRy SVAI IV By more [0 8 weee. Morwovme
Proportionating 110 AOEICatris SOVASDR e Sdanir 1O Lise a0 e KxOWCT T develiy (more
- — ===

v AV O RSO DyOCwsses I Adure

Babusiahets Srente By akes]

Brating Performance- Bratirg Effciancy

SO TN 00K iMe Iy

.. Dotn Resampling L
‘
=

HROWEE ALL APPLICATIONS

BUSINESS UNIT AFPPLUICATION GROUP APPUCATION NAME - [3]

Body System Wesght Distribution
FOPO Hrakes
PTD CAE-Crash
— r—
Comman Utility Apphcastions

Id Bowden Cabie Loed Efficlency
CAZ-Durability

Construotion Equpment CAE-Dynamcs

“ Crush Space Caculator
Foweral CAE-PTD
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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

Geometry Deformation Plot Stress Plot

Q @ @ B |1 ~ 2 b= = & o s [ o o

von Miseavsaress (MPa)

500 o 500
\ 1 == 3300 .,
‘ ! Wl X0060a992
\ A
: 1 { ’7
| VL8222 S50
mm
| Click for Minimum and Maximum Stress |
Maximum Stress: o
Minimum Stress: o
Results Information

Displacement, Stiffness and Reaction Force == The solution has been computed successfully.
Total displacemeant of the tip 14.35 mm

stiffness of the Stabilizer Bar 589.68 N/mm Expected Computation Time: 55 5

7

Last Computation Time: min 8 s

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

mesh sensitivity analysis with the FEA
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Web Based Mathapps GUI

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

COMSOL App Builder j>

- Multiphysics MathApps

Engineering Apps ) @

COMSOIN 3
SERVER

Stiffness Analysis of Stabilizer Bar
Latgst Varson 1.0

Busnass Unit: ADPO

Agpleation Grovp: DAC - Suspension

Applcation Type: COMSOL

This application predicts the stiffness of anti-roll bar for both hollow and sold bars. It enables quick &
| Launch Help
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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 fithess 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.
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