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ABSTRACT

Injection molding process is the one of the most important processes for the production
of plastic parts which offers many advantages to alternatives manufacturing methods,
including minimal losses from scrap and minimal finishing requirements. To develop a
new plastic product, an injection molding machine requires a new injection mould. The
current process to develop a mold for the injection molding needed well knowledge,
high cost, time consuming and required experience tool and mould makers. The try an
error method were still used as method to overcome the problem arise in injection
molding. Usually, the mold will be test on injection molding machine and at that time,
all the problem and defect at the product will be defined. However, in order to overcome
the problem, there were high cost and time consuming to do the modification to the
mold or find the suitable injection molding parameter. In this project, a systematic way
was introduced which used several application of CAD/CAE and CAM to develop a
mold. CAE software such as Moldflow has been used to find the suitable injection
parameter and mold design. Several defects were identified and solved without any

modification to the mold.
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ABSTRAK

Proses acuan suntikan adalah salah satu dari proses penting dalam penghasilan produk
plastik dimana proses ini mempunyai kelebihan sebagai satu kaedah pembuatan
alternatif, termasuklah kerugian minimum dari lebihan dan minimum keperluan
kemasan. Dalam penghasilan sesuatu produk plastik yang baru, mesin acuan suntikan
memerlukan acuan yang baru. Pada masa sekarang, proses dalam menghasilkan acuan
suntikan memerlukan ilmu pengetahuan yang tinggi, kos yang tinggi, jangka masa yang
panjang dan memerlukan pembuat acuan yang berpengalaman. Kaedah cuba gagal
masih dianggap sebagai kaedah mencari penyelesaian dalam pembuatan acuan.
Lazimnya acuan akan di uji pada mesin suntikan dan pada masa ini segala
permasalahan atau kecacatatan pada produk dapat dikenalpasti. Namun penyelesaian
kepada masalah tersebut memerlukan kos dan masa yang panjang untuk melakukan
modifikasi pada acuan atau terus mencari parameter suntikan yang terbaik. Dalam
projek ini suatu kaedah yang lebih sistematik diperkenalkan dengan mengunakan
beberapa aplikasi CAD/CAE dan CAM untuk menghasilkan acuan. Perisian CAE
seperti Autodesk Moldflow telah digunakan untuk mencari parameter suntikan dan
semasa rekabentuk acuan. Beberapa kecacatan produk telah dikenalpasti dan diatasi
tanpa melibatkan sebarang modifikasi pada acuan.
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CHAPTER 1

INTRODUCTION

1.0 INTRODUCTION

In manufacturing, one of the most important processes for the production of the
plastic part is injection molding. This process is the most versatile process compare to
other plastic processes such as blow molding, extrusion molding, vacuum molding and
others. Injection molding is a highly cost-effective, precise and competent
manufacturing with high rate and little or no finishing is required on the plastic product.
The injection molding process has capabilities to produce part either a simple part or
even apart with a complex shape. The application of injection molding is widely used
nowadays in many industries such as automotive, aerospace, construction and household
product. An example of injection molding product is the bottle cap, key holder, clothes

peg, comb and a car bumper.

However, to develop a new plastic part is quite difficult. In current practice there
are many problem arise during develop a new molded part. Usually, the mold makers
used try an error method to overcome the problem. For example, to get the quality of the
component the process parameters like injection time, injection pressure, temperature,
clamping force and shear stress, mold maker have making correction repeatedly. These

trials are again required if design is changed.

There will be a severe increase in design turnover cost which causes in

unproductive time, waste of labor, increase in overhead costs, the complain of customers
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because of late in dispatch date and so on. Design and manufacture of the injection mold
are time consuming, expensive process and requires highly skilled tool and mold

makers.

Typically, the process flow of develop a molded part using injection molding in a
current practice is product design, mold design and mold process as shown in Figure 1.1.
Basically, cavity layout design depends mostly on engineer expert and knowledge. For
example, for the layout patterns, the criteria to select the suitable layout pattern for
design are mainly dependent on working surroundings, conditions and demands of the
customer and above all based on engineer skill and experience. The design of mold is
also influence by several other factors such as part mold material, geometry, parting line
and number of cavities per mold. All this contribute to the quality of the molded product

as well as production efficiency.

Mold Design :

Molding Process

Figure 1.1: Conventional Method of Injection Molding Process.

In this project, a new design for plastic part which is souvenir part for
graduation day is selected. Keris Panjang as shown Figure 1.2 will be the main design of
the product. This Keris Panjang is the representation of the power of the University. To
overcome the problem that may arise during development develop this part, a systematic

way is introduced.
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Figure 1.2: Keris Panjang is Symbol of The University Authority.

The systematic way used the application of CAD/CAE and CAM by consider the
plastic part design, mould design and injection molding parameter and others factors as
early as possible in the design stage by get rid of all kind of problems with optimal
values without any repetition of production cycle. This systematic way can reduce time
consuming, minimizing cost, and ideal use of labor time and in time dispatch with high
quality. At the end of this project, a 3D molded part for injection molding (souvenir for
graduation day) will be develop. Before that, the core and cavity of the mold will be
fabricated. The application of CAE software such as Moldflow will be used to find the

suitable injection parameter and mold design.
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11 PROBLEM STATEMENT

The current plastics industry is under great pressure to survive the competing
environment, manufacturing leading times and desire to shorten design process because
of the globalization of the market and high demand of the product (Raghavendra et al,
2015). The current processes of injection mold industry use the try an error method on
fabricating a mold. If any problem occurs in any stage of the process, then the whole
cycle has to be redone on trial an error method which will rise in overhead costs,
unproductive working time, waste of labor, the dissatisfaction of customers because of
delay in dispatch of product date and so on (Prakash, 2014).

Based on the problem arise, this project are introduced one of the method to

overcome the problem which is the systematic way.
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1.2

1.3

OBJECTIVES

(@  To develop 3D molded part for injection molding (souvenir for graduation
day).
(b)  Fabricate the core and cavity of the mold.

(c)  To analyze injection molding parameter.

SCOPES

(@)  Design a new plastic part by taking the design concept from existing parts.
(b)  The parts design should be considered manufacture in two plate mold.
(c)  The core cavity of the part will consider the available of existing mold

base.
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CHAPTER 2

LITERATURE REVIEW

2.0 Introduction

In this chapter, the data, analysis and information about development of plastic
molded part will be stated. Development of plastic molded generally contributes three
stage processes which is product design, mold design and injection molding process.

Each stage has a different way to be complete.

2.1  Traditional Injection Molding Processs

Since World War 1l (1940), injection molding process got very high demand.
Injection molding has become the most important process for manufacturing plastic
parts due to its capability to produce intricate shapes with good dimensional accuracy. In
the traditional injection molding, the process to produce the plastic part completely
depends on the experience of mold designer. Mold designers are needed to possess
thoroughly and widely experience, because the specific decisions require the knowledge
of the interaction of various parameters. The traditional injection molding used try an
error method to find the suitable method, process, parameter and others before the actual
part is produce. For example, in producing the plastic parts, size of the mold fabricate
will be bigger than actual size to determine the amount of shrinkage. After determine the

shrinkage and suitable parameter of injection molding has been defined, the mold is
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once again rebuilt by considering the shrinkage and injection parameter. Consequence of
this, the result indicated that conventional method will consume more time and also
increases the cost of machining and delay in dispatching the product. If change in design
happens before pre-production and after production by trial an error method then there
will be a severe increase in design change cost which effects on cycle time, waste of raw
material, increase in process time and wastage of labor cost. This lack of fundamental
engineering analysis during mold design frequently result in mold that may fail and
require extensive rework, produce molding of inferior quality and less cost effective than
may have been possible. Conventional method of plastic injection molding is based on
the type of artifact, hence the numbers of trials are required to understand like injection
time, injection pressure, temperature, clamping force and shear stress (Prakash, 2014).

These trials are once again repeated if design is changed.

2.2 Systematic Molding

With the advances in computer technology and artificial intelligence, efforts have
been directed to reduce the cost and lead time in the design and manufacture of an
injection mold to become more systematic process. Prakash, 2014, expressed that
systematic molding is where the product development has changed from the traditional
serial process of design, followed by manufacture, to a more organized concurrent
process where design and manufacture are considered at a very early stage of design.
The pictorial view of systematic concept with computer aided engineering method is
shown in Figure 2.1. Injection mold design has been the main area of research since it is
a complex process involving several sub-designs related to various components of the
mold, each requiring good knowledge and experience. Mold design also affects the
productivity, manufacturability of mold, mold maintenance cost and the quality of the
molded part. Most of the work in mold design has been directed to the application of
Knowledge Based Systems (KBS) and artificial intelligence to eliminate or supplement

the vast amount of human expertise required in traditional design process. Several
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studies have also been made on improving the design of specific components of an

injection mould.

Computer Simulation for Finding Optimum Gate Location in Plastic Injection
Molding Process by Babu and Vardan (2013). In this project an analysis has
been performed to investigate different gate locations for a head light cover of
an Alto car a plastic component. Plastic advisor simulation tool from Pro/E was
used for the analysis to optimize the gate location with slightest defects and it
requires less time to reach a quality result with no material waste as compared
with conventional trial error method.

Sustainable injection molding: The impact of materials selection and gate
location on part warpage and injection pressure by Huszar et al. (2015). This
research comes up to on how the warpage (i.e. part deflection) and injection
pressure of an intricate. The computational work used Moldflow Insight's “Fill
+ Pack +Warpage” analysis sequence to investigate the molding characteristics
of a partially symmetrical, hollow geometry using four potential gate locations
geometry could be minimized by selecting an maximum thermoplastic material
and injection gate location (through which the molten plastic flows into the
cavity). The numerical analyses for mold filling considered four gate locations
along with a PP (polypropylene), PS (polystyrene) and a fibre-filled PP
material. Each had different shrinkage characteristics, mechanical property and
viscosity.

Gating System Design Optimization for Injection Molding by Dr. M P Singh et
al. (2015) develop a system with the help of CAD or CAM which facilitates the
user to work on injection molding operations starting from the cavity to the
selection of gates and then to the efficiency of runner and finally to sprue. This
results in time reduction of designing process and to a certain extent also
reduces manufacturing cost.

A Design and Molding Analysis of Two Plate Mould Tool for Motor Rare
Housing Thermoplastic Product by Raghavendra N et al. (2015). The purpose
of this research is to design two plate mold tool and analyze the material flow
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