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Abstract— This paper presents the methodology for failure 

analysis of car front suspension lower arm to study the 

fatigtue life and to select  the suitable materials for the front  

suspension lower arm.The main objectives of this study to 

determine critical locations and strain distributions of the 

component.The paper aims to complete Finite Element 

Analysis of the front suspension lower arm which consist 

the stress optimization loadings and analysis for deformation 

.In this project we first done CAD modeling using PRO-E.In 

first stage of analysis area of maximum stress was 

identified. 
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I. INTRODUCTION 

This study is aimed at the automotive industry, more 

specifically a suspension system lower arm, where safety is 

of great concern. Most of the time to failure consists of 

crack initiation and a conservative approach is to denote the 

component as failed when a crack has initiated. This 

simplification allows designers to use linear elastic stress 

results obtained from  FE (finite element) simulations for 

fatigue life analysis.  The suspension arm is subjected to 

cyclic loading and it is consequently exposed to fatigue 

damage. In the suspension arm, uncertainty is related to 

loads expected given to the car component due to individual 

driving styles and road conditions. 

Therefore, the prediction of fatigue life is less 

accurate even under controlled laboratory conditions. Hence 

the numerical simulation is implemented because of cheap 

and easy to perform as well as provide insight to the 

mechanism. A computer model wasdefined and then 

integrated in comprehensive software as a help for choosing 

geometry, kinematics and elastic properties of the system.. 

The results are to be analysed and plans are made for future 

developments. The purpose of this study is to achieve 

acceptable levels of accuracy for automotive lower 

suspension arm fatigue linear analysis, employing a local 

strain approach to assess the durability of the component. 

This can be performed by verification of the FE calculated 

strains through comparison with strain gauge road data, 

which an essential requirement for FEA accuracy. This step 

represents the first step for component fatigue assessment in 

order to perform modification and enhancement to improve 

component reliability and user confidence. The strain 

distribution for the component shows the first maximum 

strain due to the FEA lies near the tyre, in the ball joint area, 

which represents the most damaged area. The second 

maximum strain appears to be in the connection area 

between the ball joint and the pivot of the lower suspension 

arm. Suspension arm is one of the main components in the 

suspension systems. It can be seen in various types of the 

suspensions like wishbone or double wishbone suspensions. 

Most of the times it is called as A-type control arm. It joins 

the wheel hub to the vehicle frame allowing for a full range 

of motion while maintaining proper suspension alignment. 

Uneven tyre wear, suspension noise or misalignment, 

steering wheel shimmy or vibrations are the main causes of 

the failure of the lower suspension arm. Most of the cases 

the failures are catastrophic in nature. 

In recent years, the reduction of development time 

has been a major challenge faced by auto manufacturers to 

stay competitive in their industry. Durability evaluation is 

one of the most time consuming elements in the 

development process. A modern computational approach 

based on finite element analysis (FEA) forintegrated 

durability assessment in an automotive lower suspension 

arm component is presented. Linear FEA of the lower 

suspension arm is conducted to determine critical locations 

and strain distributions of the component. Fatigue local 

strain approaches, in conjunction with FEA stress 

distribution results, have been used for life prediction. 

Loading history from the Society of Automotive 

Engineering data (SAESUS) has been used for the analysis, 

in addition to data obtained from actuallower suspension 

arm. Strain distribution location in the component test 

agreed with FEA. The differences between road strain data 

and FEA predicted strains obtained forth component was 

found to be reasonable for the complex geometry 

considered; while Comparison Between Experimental Road 

Data and Finite Element Analysis Data for the Automotive 

Lower Suspension Arm 558there is a big difference in strain 

range when using SAESUS data still provided acceptable 

damage estimations. 

 
Fig. 1: Front Suspension Lower Arm 

II. LITERATURE REVIEW 

A. Hemin M. Mohyaldeen 

This papers describes the analysis of lower automobile 

suspension arm using stochastic design improvement 

technique. The suspension system is one of the 

mostimportant components of vehicle, which directly affects 

the safety, performance, noise level and style of it. The 

objectives of this study are to characterise the dynamic 

behavior, to investigate the influencing factors of lower 

suspension arm using FEM incorporating design of 

experiment (DOE) and artificial neural network (ANN) 

approach and to analysis the lower suspension arm using 
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robust design method. The structural three-dimensional solid 

modeling of lower arm was developed using the Solidworks 

computer-aided drawing software. The threedimensional 

solid model then imported to the MSC.PATRAN software 

and employed to generate meshes and defined material 

properties for the finite element modeling. The linear elastic 

analysis was performed using NASTRAN codes. 

Theoptimization of lower suspension arm were carried out 

using stochastic designimprovement based on Monte Carlo 

approach, Response surface methodology(RSM) based on 

central composite design (CCD) and artificial intelligent 

techniquebased on radial basis function neural network 

(RBFNN). Tetrahedral element with 10nodes (TET10) and 

tetrahedral element with 4 nodes (TET4) mesh were used in 

the stress analysis. The modal analysis was performed with 

using Lanczos method toinvestigate the eigenvalue and 

mode shape. The highest von Mises stresses of TET10were 

selected for the robust design parameter. The development 

from the Stochastic 

Design Improvement (SDI), RSM and ANN are 

obtained. The design capability toendure highest load with 

lower predicted stress is identified through the SDI 

process.CCD used to predict and assess linear response Von 

Mises and Displacement on  arm systems models. On the 

other hand, RBFNN used to investigate linearresponse of 

lower arm. It can be seen that the robust design was capable 

to optimizethe lower vehicle arm by using stochastic 

optimization and artificial intelligenttechniques. The 

developed linear model based on SDI and CCD is 

statisticallyadequate and can be used to navigate the design 

space. A new parameter of materialcan be reconsidered in 

order to optimize the design. The results can 

significantlyreduce the cost and time to market, improve 

product reliability and customer confidence. These results 

can be use as guideline before developing the prototype. 

B. Lihui Zhao 

The lower control arm was a key part of front suspension 

which controls the wheel trace and transmits load exerting 

on the wheel by the road to other parts of the car. When the 

car was running on the road, the lower control arm was 

subjected to complex loads alternating with time. Thus, the 

mechanical performances, usually relating to strength and 

stiffness were critical to the safety and reliability of the 

car.Recently, many analysis and optimization methods and 

tools for structure design based on CAE have been 

introduced into automobile industry. Most of them were 

based on static load conditions, which were derived from 

multi-body dynamic analysis or experimental tests (Pan, 

2007; Fu, 2009; Wang, 2009; Lu, 2011). However, 

accurately obtaining the static load conditions exist two key 

issues: A large number of analyses on load history should be 

done which requires engineers’ experience Constraints at 

different time were different due to the different motion 

state of the parts This made engineers spending lots of time 

in analyzing and extracting the correct load and boundary 

conditions and finally increased the developing cycle of 

automobile products. In this study, optimization of draw-

bead distribution of lower control arm under dynamic load 

conditions was applied by combining the traditional 

optimization techniques.Thus the time spent in the 

traditional process of structure optimization design for 

determining boundaries conditions could be reduced. In this 

study, dynamic optimization of lower control arm of front 

double wishbone suspension was performed by combining 

the FMBD analysis and widely used structure optimization 

techniques through ESL method. After analysis of the new 

design after optimization, results revealed that the strength 

and stiffness of lower control arm were improved 

significantly, while the mass was almost unchanged. 

Moreover, the new design obtained from the results of 

dynamic optimization based on ESL method can satisfy the 

actual requirements of manufacturing process. In addition, 

structure dynamic optimization based on ESLmethod can 

avoid the dependency on personal experience, improve the 

accuracy of the optimal results, meanwhile decrease the time 

in product design. 

C. MohdKhairilAzirul Bin Khairolazar 

This project presents the development of robust design of 

lower suspension arm using stochastic optimization. The 

strength of the design analyze by finite element software. 

The structural model of the lower suspension arm was mode 

by using the solidworks. The finite element model and 

analysis were performed utilizing the finite element analysis 

code. The linear elastic analysis was performed using 

NASTRAN codes. TET10 and TET4 mesh has been used in 

the stress analysis and the highest Von Mises stress of 

TET10 has been selected for the robust design parameter. 

The development of Robust design was carried out using the 

Monte Carlo approach, which all the optimization parameter 

for the design has been optimized in Robust design 

software. The improvements from the Stochastic Design 

Improvement (SDI) are obtained. The design capability to 

endure more pressure with lower predicted stress is 

identified through the SDI process. A lower density and 

modulus of elasticity of material can be reconsidered in 

order to optimize the design. 

The area of the design that can be altered for the 

optimization and modification is identified through the 

stress analysis result. As a conclusion, the robust design by 

using stochastic optimization was capable to optimize the 

lower arm suspension. Thus, all the result from this project 

can be use as guideline before developing the prototype. 

III. OBJECTIVE  

1) The main aim is to investigate the failure of the lower 

arm. 

2) To describe a computer-based approach to the car front  

suspension design            problem 

3) Study the component design and its function for 

identifying potential areas for              modification. 

4) Secure geometry and import the same over the pre-

processor for Discretization. 

5) A complete work is performed on the study of rolling, 

pitching and braking effect on the link by considering 

Modal Analysis using  Finite  Element Approach in 

Ansys software. 

6) During the testing force measurement has been done, 

which is the basis of  stress  limit check of the 

Independent Suspension Link in actual working 

environment. 

7) Evolve a Test plan for validating  the F.E. 

Methodology 
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8) To predict the fatigue life and identify the critical 

location and to select the suitable materials for the 

suspension arm 

IV. RESEARCH METHODOLOGY 

The research methodology will cover as follow :– 

 Obtaining input data regarding lower arm. 

 Analyzing the detailed drawing considering critical 

parameter. 

 Preparing modified design with the help of Pro-E 

software. 

 Analysis of the major parts through ANSYS software. 

 To compare analysis data of old component with new 

and reach to the final optimum solution. 

 To show the results in terms of stress/deflection 

comparison. 

V. CONCLUSION 

The main conclusion will be to find out whether it is 

possible to reduce all the impact forces and cracks on the 

lower arm. Also the future scope for developing design 

model for any profile can be identified. 
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