
www.ierjournal.org         International Engineering Research Journal (IERJ) Volume 1 Issue10 Page 1312-1317, 2015, ISSN 2395-1621 

 
© 2015, IERJ All Rights Reserved  Page 1 

 

 

 

 

  ISSN 2395-1621 

 

Design and analysis of   stabilizer bar 
 

 
#1

A.Jeevanandam, 
#2

P.Lakshmanan, 
#3

I. Joseph selvaraj, 
#4

G.Mariammal
 

 
2lakshkok@gmail.com  

 
 
 

#123
RVS School of Engineering and Technology, Dindigul, India. 

#4
PSNA Colleges of Engineering and Technology, Dindigul, India. 

 
 

 

 

ABSTRACT 

 

ARTICLE INFO 

This project is about design and analysis of stabilizer bar using finite element analysis. 

Finite Element Analysis (FEA) can be effectively used in design analysis of anti-roll 

bars. In this project, an anti roll bar is designed for automobile with rear wheel drive. A 

design program is developed for performing design analysis stabilizer bars of vehicle. 

Design changes of anti-roll bars are quite common at various steps of vehicle 

production, and a design analysis must be performed for each change. After sketching 

the stabilizer bar, pro-e wild fire 5.0.is used for modeling the stabilizer bar, with the 

dimensions obtained from data obtained from Hyundai design unit. The flow of the 

analysis is controlled by the program and the finite element analysis is performed by 

ANSYS 12.0 at the backend. The present material that is being used for stabilizer bar 

manufacturing is cast iron (CI). In this project materials like silicon carbide (SiC) and 

yttrium (Y) are substituted to the present material and comparative characteristics are 

found. Then the new stabilizer bar is analyzed using ANSYS 12.0 software. In ANSYS 

12.0, the structural analysis is performed to predict the reliability of the material. Here 

the natural frequency of vibrations acting on the stabilizer bar is found. The results 

obtained is compared with cast iron, yttrium and silicon carbide, Finally it is found that 

SiC is better in yield strength, displacement, availability, cost and physical properties  

for manufacturing stabilizer bar of the vehicle. 
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I. INTRODUCTION 

The automotive suspension system as consisting of springs, 

shock absorbers, and various linkages to connect the wheel 

assembly to the car frame. The purpose of the suspension 

system is to isolate the car body motion as much as possible 

from wheel motion due to rough road input. Traditionally 

automotive suspension designs have been a compromise 

between the three conflicting of road holding, load carrying 

and passenger comfort. Armaan d.Almeida (2006)the one of 

the group member of Toyota Celica gets group made a 

thesis on the alignment of anti roll bar in the vehicle they 

stated the pro-alignment stabilizer bar kits give the 1.75 

degrees of movement in global degree of freedom to work 

with. Since the car sits lower, the tires have a tendency to 

move inward in relation to the roofline. This causes the von 

misses stress in the stabilizer bar. They suggest altering the 

constraint of the load at an equivalent distance into in a 

bunch of different sizes, all the way up to 40mm wide.   

Alignment on the stabilizer bar by Armaan d.Almeida, 

(2006) Silicon carbide particulate reinforced Aluminum 

matrix composite comprise a new generation materials 

whose properties can be tailor made for a particular 

application. These composites not only possess high specific 

and modulus at room and elevated temperatures but also 

have excellent wear resistance, high thermal conductivity, 

and low coefficient of thermal expansion, good dimensional 

stability and low density. These materials also exhibit 

isotropy unlike continuous fiber reinforced composite. 

These are much easier and less expensive to fabricate 

through conventional casting and rolling process. The 

potential applications for such composite include aerospace, 
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automobile, electronic packaging and sporting goods. Some 

typical application include missile fins, inertial guidance 

control components, precision laser mirror substrate, piston 

in diesel engines, brake calipers, thermal management 

materials etc. One of the major concerns to these materials 

in the variability in the properties. For example, two 

composites with same volume fraction may have different 

mechanical properties, especially the extreme properties like 

UTS and fracture toughness. This has been attributed to the 

fact that the floe properties matrixes are altered by the 

presence of second phase particles (silicon carbide). Hence 

the volume fraction, size, shape and spatial distribution of 

the Sic particles have a considerable effect on the flow 

properties matrix. Some of the micro structural parameters, 

especially the particle distribution depends on the type of 

processing used. In order to predict the extreme properties a 

detailed micro structural characterization is needed. The 

present MTECH desecration work involves quantitative 

micro structural characterization and correlation with 

mechanical properties of these materials. High temperature 

compression test and measurement of elastic modulus were 

performed to determine the mechanical properties of the 

composites.  Microstructure was analyzed using optical and  

 

Scanning electron microscope and stereological 

measurements including volume fraction, surface area per 

unit volume carried out. The composite used for 

investigation were provided by US industries and were 

manufactured by patented processes by two different routes- 

permanent mold casting and sand casting. Densities for the 

sample have been measured using an analytical balance by 

the concept of Archimedes principle. An ultrasonic flow 

detector was used to determine the elastic modulus of the 

samples. The compression tests were carried out using test 

system (MTS). The samples were tested at three 

temperatures of 150
o
C, 250

o
C and 350

o
C and stress-strain 

plots were obtained. The specimen’s techniques for micro 

structural characterization. The micro structural parameters 

that have been measured include volume fraction (Vv), 

surface area per unit volume (Sv), connectivity, mean free 

path, and particle size. All these parameters have been 

measured using Digital image analysis. The project work 

aims at correlating the above mentioned micro structural 

parameters with elastic modulus and yield stress of the 

composites under study.      

 
Fig no 1. An anti-roll bar attached to double wishbone type 

suspension 

    The main goal of using anti-roll bar is to reduce the body 

roll. Body roll occurs when a vehicle deviates from straight-

line motion. The line connecting the roll centers of front and 

rear suspensions forms the roll axis roll axis of a vehicle. 

Center of gravity of a vehicle is normally above this roll 

axis. Thus, while cornering the centrifugal force creates a 

roll moment about the roll axis, which is equal to the 

product of centrifugal force with the distance between the 

roll axis and the center of gravity. This moment causes the 

inner suspension to extend and the outer suspension to 

compress, thus the body roll occurs . 

 

II. OBJECTIVES OF THE STUDY 

     This study aim to design and analysis of stabilizer bars. 

After sketching the stabilizer bar, pro-e wild fire 5.0.is used 

for modeling the stabilizer bar, with the dimensions 

obtained from Hyundai design unit. The project work aims 

at correlating the above mentioned micro structural 

parameters with elastic modulus and yield stress of the 

composites under study. The main goal of using anti-roll bar 

is to reduce the body roll. Body roll occurs when a vehicle 

deviates from straight-line motion. The line connecting the 

roll centers of front and rear suspensions forms the roll axis 

roll axis of a vehicle. The major goal in the development of 

this software is to present a method for effective use of 

general purpose FEA package programs in the design 

analysis, which is a requirement in the current competitive 

market conditions. The anti-roll bar is selected as the design 

objective since its design analysis must be performed 

changes of materials many results during vehicle production 

due to design changes. 

 

III. STATEMENT OF THE PROBLEM 

 

Stabilizer bar, also referred to as Anti-roll bar or sway bar, 

is a rod or tube, usually made of steel, that connects the 

right and left suspension members together to resist roll or 

swaying of the vehicle which occurs during cornering or due 

to road irregularities. The bar's tensional stiffness (resistance 

to twist) determines its ability to reduce body roll, and is 

named as “Roll Stiffness”. An anti-roll bar improves the 

handling of a vehicle by increasing stability during 

cornering or evasive maneuvers. Most vehicles have front 

anti-roll bars. Anti-roll bars at both the front and the rear 

wheels can reduce roll further. Properly chosen (and 

installed), anti-roll bars will reduce body roll, which in turns 

leads to better handling and increased driver confidence. A 

spring rate increase in the front anti-roll bar will produce 

under steer effect while a spring rate increase in the rear bar 

will produce over steer effect. Thus, anti-roll bars are also 

used to improve directional control and stability. One more 

benefit of anti-roll bar is that, it improves traction by 

limiting the camber angle change caused by body roll. Anti-

roll bars may have irregular shapes to get around chassis 

components, or may be much simpler depending on the 

car.The important facts to be considered about the anti-roll 

bars within the presented information. considering that anti-

roll bar design is simpler than design of other chassis 

components, it is clear that in case of a problem about the 

handling of the vehicle or in case of a geometry change in 

one of the chassis components that leads to an interference 

with the anti-roll bar geometry, the first thing to be done is 

to change the design of the anti-roll bar.  

 

To estimate the stress that is induced on the anti roll bar due 

to road excitations.Geometric model is provided.Two 

different loads and materials are applied. 

Flexible body analysis of anti roll bar. Engineering design is 

the process of devising a system, component, or process to 

meet desired needs. It is a decision making process (often 

iterative), in which the basic sciences, mathematics, and 

engineering sciences are applied to convert resources 

optimally to meet a stated objective. Among the 
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fundamental elements of the design process are the 

establishment objectives and criteria, synthesis, analysis, 

construction, testing and evaluation. The primary way that 

engineers utilize the forces and materials of nature for the 

benefit of mankind is through new and innovative designs.  

 

IV. DESIGN ANALYSIS OF ANTI-ROLL BARS IN 

ANSYS 

In this study, the analysis of the anti-roll bar is performed 

with ANSYS 12.0. Therefore, the procedures explained in 

the following sections are valid for this version of the 

ANSYS 12.0.Program. A typical ANSYS 12.0. analysis has 

six distinct steps: 

 

1. Build the model. 

2. Define material properties 

3. Generate mesh 

4. Apply loads 

5. Obtain solution 

6. Present the results 

 Determination of Design Parameters 

 

The parameters of anti-roll bar design are: 

- Bar material changed 

- Different load on stress 

- Bar cross-section 

- Bushing type 

- Bushing location 

- Bushing length 

- Stiffness of the bushing material 

- End connection type 

- Bar geometry. 

Material discussion 

 Gray Cast Iron (Ci) 

Cast iron is one of the oldest ferrous metals used in 

construction and outdoor ornament. It is primarily 

composed of iron (Fe), carbon (C) and silicon (Si), but may 

also contain traces of sulphur (S), manganese (Mn) and 

phosphorus (P). It has a relatively high carbon content of 

2% to 5%. It is hard, brittle, non malleable (i.e. it cannot be 

bent, stretched or hammered into shape) and more fusible 

than steel. Its structure is crystalline and relatively brittle 

and weak in tension. Cast-iron members fracture under 

excessive tensile loading with little prior distortion. Cast 

iron is, however, very good in compression. The 

composition of cast iron and the method of manufacture are 

critical in determining its characteristics Cast iron is used in 

a wide variety of structural and decorative applications, 

because it is relatively inexpensive, durable and easily cast 

into a variety of shapes. Cast iron is extremely strong and 

durable when used appropriately and protected from adverse 

exposure. It is much stronger in compression than in tension, 

therefore it is commonly found in columns, but not in 

structural beams. Tensile and hardness given as rolled and 

heat treated by water quench and tempered at 425°F. Cast 

iron has a minimum tensile strength of 20 KPSI. Steels 

given for comparison purposes. Tensile and hardness given 

as rolled and heat treated by water quench and tempered at 

425°F. Cast iron is a brittle virtually non-malleable metal 

that is considered generally inflexible. It cannot be forged. 

Cast iron is worked by melting to a liquid and pouring in 

molds, then by sawing, filing, machining (chip making 

methods). The stiffness and dampening properties of cast 

iron make it an excellent material for machine tool frames 

and parts. 

Engineering properties 

Mechanical Properties of Silicon Carbide 

Table no1 Mechanical properties of silicon carbide 

Property Value Units 

Density 3.1 gm/cc 

Hardness 2800 
Knoop 

kg/mm
2
 

Tensile 

Strength 
- Kpsi 

Modulus of 

Elasticity 
59 psi x 10

6
 

Flexural 

Strength 
70 kpsi 

Poisson’s 

Ratio 
0.15 - 

Compressive 

Strength 
550 kpsi 

Fracture 

Toughness 
3.0-3.4 MPa m

1/2
 

Electrical Properties of Silicon Carbide 

Table no 2 Electrical properties of silicon carbide 

Property Value Units 

Dielectric 

Strength 
- Ac volts/mil 

Dielectric 

Constant 
- @ 1MHz 

Volume 

Resistivity 
10-100 ohm-cm

2
/cm 

Thermal Properties of Silicon Carbide 

Table no 3 Thermal properties of silicon carbide 

Property Value Units 

Coefficient of Thermal 

Expansion 
4.3 X10

-6
/°C 

Thermal Conductivity 106 W/m°K 

Specific Heat 0.16-0.24 cal/g°C 

Max Working Temp 1650 °C 

Shock Resistance 350 °C diff 

Silicon Carbide (SiC) 

 Silicon carbide is the only chemical compound of carbon 

and silicon. It was originally produced by a high 

temperature electro-chemical reaction of sand and carbon. 

Silicon carbide is an excellent abrasive and has been 

produced and made into grinding wheels and other abrasive 

products for over one hundred years. Today material has 

been developed into a high quality technical grade ceramic 

with very good mechanical properties. It is used in abrasives, 

refractory, ceramics, and numerous high-performance 

applications.  
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Table no 4. Mechanical properties of Silicon Carbide 

Property Value Units 

Density 3.1 gm/cc 

Hardness 2800 
Knoop 

kg/mm
2
 

Tensile Strength - Kpsi 

Modulus of 

Elasticity 
59 psi x 10

6
 

Flexural Strength  Kpsi 

Poisson’s Ratio 0.15 - 

Compressive 

Strength 
550 Kpsi 

Fracture Toughness 3.0-3.4 MPa m
1/2

 

Table no 5 Electrical Properties of Silicon Carbide 

Property Value Units 

Dielectric Strength - Ac volts/mil 

Dielectric Constant - @ 1MHz 

Volume Resistivity 10-100 ohm-cm
2
/cm 

Silicon Carbide 

Property Value Units 

Coefficient of Thermal 

Expansion 
4.3 X10

-6
/°C 

Thermal Conductivity 106 W/m°K 

Specific Heat 0.16-0.24 cal/g°C 

Max Working Temp 1650 °C 

Shock Resistance 350 °C diff 

 YTTRIUM (Y) 

Yttrium is a highly crystalline iron-gray, rare-earth metal. 

Yttrium is fairly stable in air, because it is protected by the 

formation by the formation of a stable oxide film on its 

surface, but oxidizes readily when heated. It reacts with 

water decomposing it to release hydrogen gas, and it reacts 

with mineral acids. Shavings or turnings of the metal can 

ignite in air when they exceed 400°C. When yttrium is 

finely divided it is very unstable in air. Moon rocks contain 

Yttrium is used as a "phosphor" to produce the red colour in 

television screens. Yttrium iron garnets are very efficient for 

acoustic energy transmitter and transducer, and Yttrium 

iron, Yttrium aluminum, and Yttrium gadolinium garnets 

have interesting magnetic properties. Leads to higher 

dielectric constant films. This could be an incremental 

solution to standard ZrO2 films ALOHA can propose several 

kinds of high purity Yttrium compounds having different 

properties (liquid/solid, high/low VP, etc.). It allows 

choosing the appropriate precursor depending on the 

application constraints.Yttrium is also used as an additive 

inalloys, where it increases the strength of aluminum and 

magnesium alloys.  

Table no 6. Mechanical Properties of Yttrium 

 

Property Value Units 

Density 4.47 gm/cm
3 

Hardness 1000-1400 Knoop kg/mm
2
 

Tensile Strength 455 Kpsi 

Modulus of Elasticity - psi x 10
6
 

Flexural Strength 70 Kpsi 

Poisson’s Ratio 0.265 - 

Compressive Strength 550 Kpsi 

Fracture Toughness 2.4 MPa m
1/2

 

Table no 7. Electrical Properties of Yttrium 

Property Value Units 

Electrical resistivity 53 µOhmcm 

Temperature coefficient 0.00271 k-
2 

Thermal emf against Pt  0.55 mV 

Table no8. Thermal Properties of Yttrium 

Property Value Units 

Coefficient of Thermal 

Expansion 
10.8 X10

-6
/°C 

Thermal Conductivity 17.2 W/m°K 

Specific Heat 285 JK
-1

 kg
-1 

Latent heat of evaporation 4135 Jg
-1 

Latent heat of fusion 193 Jg
-1

 

 

V. ANALYSIS OF ANTI ROLL BAR 

 

Now steps involved in a typical anti-roll bar analysis 

will be explained in detail. An ANSYS 12.0. Session can be 

conducted both by using menus of ANSYS 12.0.  Graphical 

User Interface (GUI) or the Command Line. Most of the 

menu operations performed during the analysis has 

command replicates. 

 

 

7.1 Material dimension: 

Overall length  : 1040 mm     

Moment arm  : 210 mm            

Outer diameter  : 31.25 mm     

Wall thickness  : 10 mm               

Bearing support length : 50 mm 
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MATERIAL DENSITY 
POISSON 

RATIO 

YOUNGS 

MODULUS 

GRAY 

CAST 

IRON 

(CI) 

6800 - 7800 

kg/m
3 0.211 

 

130 GPa 

SILICON 

CARBIDE 

(SiC) 

3.1 g/cm
3 

 

0.15 

 
450 GPa 

YTTRIUM 

(Y) 
4.47gm/cm

3 

0.265 200 GPa 

 

 

Table no 9. Comparative table for current and 

alternative materials 

MATERIAL 

Current material Alternate materials 

Gray cast iron Silicon carbide Yttrium 

Properties 
Load 
250 KG 

Load 
650KG 

Load 
250KG 

Load 
650KG 

Load 
250KG 

Load 
650KG 

Max.Stress 
intensity 

N/mm2 

805 2222 862.776 2243 845.727 2199 

Min.Stress 

intensity 
N/mm2 

0.1069 0.27811 0.1194 0.3106 0.0965 0.2511 

Max.von 
misses 

Stress 

N/mm2 

805 2095 811.82 2111 798.883 2077 

Min.von 
misses 

Stress 

N/mm2 
 

0.098 0.2415 0.10355 0.26924 0.0851 0.2214 

Maximum 

displacement 

        mm 

24.81mm 64.518mm 6.913 17.974 16.624 43.223 

 

VI. CONCLUSION: 

The result is obtained by using Pro-E modeling, ANSYS 

analysis and concluded in the above table.  From this result 

we have found SiC & Y as alternative material of CI. The 

two important material properties are the tensile strength 

and yield strength. The tensile strength, sometimes called 

the ultimate strength, is the stress level where the material 

breaks. The yield strength is the stress level where the 

material yields or permanently deforms. When operating 

under any normal load fasteners should be below the yield 

stress. The tensile strength is always higher than the yield 

strength. Materials with a large difference between the yield 

and tensile strength are considered ductile, meaning they 

will stretch substantially before breaking. The analysis time 

is short and can be repeated simply after changing any of the 

input parameters which provides an easy way to find an 

optimum solution for anti-roll bar design. The provided 

analysis results cover a complete set of design aspects 

including resulting bar properties, stress/strain distributions 

on the bar, fatigue life, natural frequencies and mode shapes 

 

 
 

Fig  Stress Vs Strain curve 

 

 The analysis was undertaken to investigate the 

structural integrity of the integration frame 

during handling procedures and its normal 

operational life 

 The results indicated that yield strength for the 

stabilizer bar using SiC is the highly then other 

materials.  

 

 

Silicon carbide and yttrium have high yield strength and 

weight is less. Sic is slightly high cost compare to Gray cast 

iron. For, design consideration, we should choose highly 

yield strength material. The procedures applied for the anti-

roll bar design formed general guidelines for design of other 

machine components. The design started with defining the 

analysis steps, which requires a throughout understanding of 

the problem.  Anti-roll bars are tunable vehicle components 

which have direct effect on the vehicles. Characteristics are 

discussed using the results of this analysis.From referring 

the properties of material Silicon carbide is better than 

Yttrium and gray cast iron.So it was concluded that silicon 

carbide (Sic) can be used as alternative material for 

manufacturing stabilizer bar. 

 Recommendations for Future Work 

 

    The following recommendations can be made for future 

studies: 

 Fatigue analysis can be performed by using real 

road data. 

 Real time analyzer can be used to get the accurate 

result. 

 Composite materials can be used to reduce the 

material cost in future 
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