<

>

DEVELOPMENT OF AUTOMOTIVE SAND CASTING PRODUCT (CAST IRON)
WITH CAE / CASTING SIMULATION ASSIST

ANIZAN BIN HAMAD @ AHMAD
(2006863581)

A report submitted in partial fulfillment of the requirements for the award of Bachelor

Engineering (HONS) (Mechanical)

Faculty of Mechanical Engineering

Universiti Teknologi MARA (UiTM)

MAY 2009



ACKNOWLEDGEMENT

In the name of Allah S.W.T, the Most Gracious, Most Merciful in giving us
strength and patience in accomplishing this project work successfully. This project work

written with the faith, support, advice, criticism and help from many people.

I would like to express my sincere gratitude and appreciation to my project
advisor Mr Alias Bin Mohd Saman for his generous guidance, help, patience and
encouragement in the duration of the thesis preparation until the completion of my Final
Year Project and fulfil the requirement of Universiti Teknologi Mara (UiTM). Besides, 1
would like to express my sincere gratitude and thanks to Tn Hj Mohd Akhir, En
Romzee, En Zurani, En Mazwandi, En Azli Jamil, En Nizam and all SIRIM Rasa staffs
for their kindness of giving the opportunity of using the facilities at SIRIM Rasa and
other support through out my pattern preparation, foundry trial and thus completed my

project.

Last but not least thanks to my family. In addition, a special mention of thanks
to fellow course mates for the shared ideas and encouragement especially during the
crucial times encountered. Morébver, a final thanks, I would also like to take this chance
to thanks each and all who have helped me directly or indirectly in completing this

project work.



ABSTRACT

Sand casting, the most widely used casting process, utilizes expendable sand
molds to form complex metal parts that can be made of nearly any alloy. Because the
sand mold must be destroyed in order to remove the part, called the casting, sand casting
process typically has a low production rate. Commercial simulation software was
required to determine the behavior of the flow and solidification of molten metal inside
the mold cavity. For this project, software MagmaSoft® MAGMAsolid version 4.0 (c)
MAGMA GmbH (1989 — 1999) Magma were used in giving clear picture of the molten
metal behaviors it is also the most effective way in optimizing the gating system rather
than conventional trial and error method. In this project, two parts of simulation model
were developed that which the first, using pattern with ingate at the front side of the
product and the other, using pattern with ingate at the center of the product. In order to
compare between these two gating system, three results from the simulation were taken,
that was porosity, hotspot, and liquid to solid. As the result, the simulation predicted
porosity coincided with the performed experiments, demonstrating the flow rate of the
molten metal inside the cavity, and the solidification behavior of the molten metal. As
changing the gating system, the results from the simulation for the final products were in
the acceptable range of specification. The processes making of the pattern, follow board,
and mold were done by follow the second gating system because of the easier to produce
and more effective. After the pouring process, the result obtained from the simulation
and poured products were nearly the same. The simulation assist proved to be the best

way to reduce the defect of the casting product at early stage.

iii



TABLE OF CONTENTS

CONTENTS PAGE
PAGE TITLE i
ACKNOWLEDGEMENT ii
ABSTRACT iii
TABLE OF CONTENTS iv
LIST OF TABLES viii
LIST OF FIGURES ix
LIST OF ABBREVIATIONS xii
CHAPTERI INTRODUCTION
1.1 Project background 1
1.2  Objective of project 2
1.3 Scope of project 2
1.4 Significant of Project 3
CHAPTER IT LITERATURE REVIEW
2.1 Introduction 4
2.2 Pattern making 5
2.3 Qating system 6
2.4  Riser Design 6

iv



CHAPTER III

2.5  Material
2.5.1 Ductile Iron
2.5.2 Composition of Ductile iron
2.6  Pattern allowance
2.6.1 Shrinkage allowance
2.6.2 Draft allowance
2.6.3 Finish or machining allowance
2.7  Choke area
2.8  Pouring time
2.9  Shape factor
2.10 Efficiency factor, ¢
2.11 Computer Simulation
PROJECT METHODOLOGY
3.1 Introduction
3.2 Product selection
3.2 Product/part design
3.3  Gating system design/risering design
3.3.1 Gating system calculation
3.3.2 Gating system spéciﬁcaﬁons
3.4  CAE analysis (MAGMA-soft)
3.4.1 Procedure of Computer Simulation
3.4.2 Simulation of gating system design 1
and design 2
3.4.3 Measurement
3.4.3.1 Liquid to solid
3.4.3.2 Porosity
3.4.3.3 Hot spot
3.5  Design Review
3.6  Pattern Making

10
10
10
11
12
12
13
13
14

15
16
16
17
18
19
20
20

&3
24
24
24
24
25

25



