
CHAPTER 1

INTRODUCTION

1.1 BACKGROUND OF THE STUDY

Nowadays, in the development of new technology especially in engineering field

make the engineers think more competitive and creative in creating or designing a new

product.  Here, we focus on the automotive industry especially in the design of car body

part. The greatest challenges facing the automotive industry are to provide safer and

comfort vehicles with high fuel efficiency at minimum cost.

In the automotive industry, the sheet stamping process is widely used to produce

outer panels and structural members of the car body components especially in metal part

components such as Front Fender panel, A-pillar panel, Side Body panel and Upper

Body structure. Recently, as the trends need weight reduction of the vehicle with

enhanced crashworthiness, steel sheets with the high tensile strength are used more

extensively as structural members. The stamping process with the high strength steel

commonly involves low forming limit by fracture, geometric shape defects such as

wrinkling and surface deflection, and low shape accuracy with the large amount of

springback and die wear. In the stamping process, the product quality is greatly affected

by various process variables such as material properties of the blank, the die geometry,

friction characteristics, and boundary conditions.

Besides that, in traditional manufacturing processes, design, selection of

materials, determination of dimension and shape of the blank materials and stamping

process planning will be determine with several tryout processes. This “trial and error”

process result having a lot of resource consumption, high production cost and will affect
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long development cycle. It needs much time and cost to settle troubles such as

wrinkling, tearing springback and low surface quality in the tryout stage after the

stamping process has been completed. The foundation of finite element software

simulation analysis system of sheet metal forming fulfills the “trial and error” processes

with the computer. The use of forming simulation method can lead the cost saving in

prototype tool construction and die tryout stages and then this simulation can be

significantly reduce the overall development time and increase product quality.

In addition, the stamping process for sheet metals is one of the significant

manufacturing processes in the production of car body parts components. Stamping

technology has been extensively applied in the automotive industry. It is very important

to design stamping processes that can produce sound products without defects, such as

fracture and wrinkle. The design of stamping processes has been mainly performed by

trial and error approach, which is both time and cost intensive, or Finite Element

Method analysis (FEM-analysis) combined with an optimal design procedure, which

poses some problem in actual applications.

Lastly, the automotive body is one of the critical subsystems of an automobile,

and it carries out important and multiple functions. It should hold the parts of the

vehicles together and serve to filter vibration and noise. Additionally, it should be able

to protect its occupants when accidents happen. To do this, the automotive body

designer should create a structure with significant levels of rigidity, strength, stiffness

and energy absorption.



3

1.2 PROBLEM STATEMENT

Based on the literature review of the past research on metal stamping simulation, the

following item can be concluded:

(i) The strength and rigidity of the stamping parts for exterior panel is important

to be considered during the design concept stage. Therefore with using

computer simulation will increase the quality of the stamping parts and will

counter the process time problem.

(ii) The traditional way in the new car model development required a long period

of period of trial and error during tryout stage. Therefore by using computer

simulation that activity can be reduced and countermeasure of the problems

during the trial and error stage can be determined during this forming

simulation stage.

(iii) Due to fuel efficiency and weight reduction, the design of car body part should

be improved.

1.3 OBJECTIVE OF THE STUDY

The objectives of this research are stated below:

(i) To study the design of the existing exterior car body parts.

(ii) To analyze and proposed the mechanism to improve the design by using FEM

software.


