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CHAPTER I

INTRODUCTION

1.1 Background

Ferritic stainless steel is the family of stainless steel which has the ferrite

phase. This material has many applications in daily life such as architectural

object, roofs, storage tank. Because of its good thermal conductivity and low

thermal expansion, ferritic stainless steel is also used in exhaust system,

manufacturing of chimney and any other heating components [1]. One of the type

of ferritic stainless steel is SUS 430. This material can be used in roofs and

storage tank. This type of ferritic stainless steel are vulnerable to a drop in

ductility and to corrosion in welded codition, but the weaknesses of this material

had improved by the other generation of ferritic stainless steel group that is SUS

444. This type has better corrosion resistance and ductility than SUS 430, so it can

be used in component which is used welding process as its fabrication process.

In fabricating component used ferritic stainless steel, such as in exhaust

system components, welding process is used to fabricate one component to other.

In welding process, there will be metallurgically change around the welded zone

because of there will be a high temperature to melt the filler metal. This filler

metal wil be filled in joining area. Because there is high temperature in welding, it

can affect the material by heating process and cooling process, resulting

inhomogeneous and differences of material structures.

Welding can make inhomogenous of material structures which can be the

crack initiation point and 90 % of failure in components which has dynamic load

causing by fatigue failure [2]. It is important to know the effect of welding on

ferritic stainless steel because ferrtic stainless steel has many applications and in

several conditions, this ferritic stainless steel will be applied welding process on it

such as in exhaust system that there will be in a high temperature and vibration

condition from the engine. Based on that, the research about this case should tbe

done because not many research concern about this effect of welding. By doing

this reserach we can get the fatigue behaviour of the material which can be the

refferences and also to ensure the safety.
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In recent studies about the effect of welding process in fatigue behaviour,

the testing material were ferritic stainless steel SUS 444 and SUS 430 [3]. Those

materials were given differents effect on their fatigue behaviour. In ferritic

stainless steel SUS 444 has a decreasing fatigue limit after welding process is

apllied, but it has oppiste result compare to SUS 430 [4]. There is another type of

ferritic stainless steel that is JFE429EX. It is kind of ferritic stainless steel from

JFE company. This material has better high temperature and corrosion resistance

than ferritic stainless steel SUS 430, and it has high formability compare to

SUS430 and SUS444. Because of that properties, it can give better durability of

heating component such as exhaust system, but it is not tested yet the effect of

welding process in fatigue behaviour of JFE429EX. So it is important to know

that effect in JFE429EX to ensure safety and durability of components.

1.2 Objectives

1. Investigating fatigue behaviour of welded JFE429EX.

2. Identification welding effect in microstructure of JFE429EX.

1.3 Problem Statement

From the background, it can be concluded the main problem of the effect of

welding process in ferritic stainless steel JFE429EX as the components material.

This effect is not tested yet for the fatigue behaviour of this material, and the

effect in microstructure of this material especially in heat affected zone (HAZ). In

this research, the test will be only conducted in air temperature.

1.4 Outcomes

With this testing, can be determined :

- Ensure safety of components that is used ferritic stainless steel JFE429EX

- Collect information about effect in microstructure of welded JFE429EX

in fatigue behaviour.
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1.5 Problem Scope

1. Welding process is only used one type of filler metal.

2. The loading type is axial load by using servo hydraulic fatigue testing

machine 19.6 kN.

3. The test will be conducted at the laboratory in air temperature.

1.6 Writing Systematic

In this thesis, author will divide into 5 chapter, which are:

1. Chapter I Introduction

This chapter consists of a background, the formulation of the problem,

research objectives, the benefits of research and systematic writing.

2. Chapter II Literature Review

This chapter contains a summary of the basic theory of material fatigue,

ferritic stainless steel, and the welding.

3. Chapter III Methodology

This chapter describes the preperation of specimen, testing specimen and

microstructure analysis.

4. Chapter IV Results and Discussion

This chapter presents a graph of measurement results and analysis.

5. Chapter V Closing

This chapter contains the conclusions and suggestions for the development

of the final project towards the better.
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