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ABSTRACT

The injection molding is a manufacturing technique for making parts from both
thermoplastic and thermosetting plastic materials in production. Molten plastic is injected
at high pressure into a mold, which is the inverse of the product's shape. From the
previous data that had been taken, there are increasing rejected part. By using the
classical method, it can reduce the rejected value. This study will research to provide a
high level review and analysis of the governing principles to identify theoretical limits on
process performance. The variations in the machining parameters, such as temperature,
time, pressure, and distance greatly affect the measures of the machining performance.
Therefore, proper selection of the machining parameters can result in better machining
performance. After conducting an analysis for these parameters, which is the main factor
of the rejected value increased one solution from the aspect machine scale already
approachable and its value already at the optimum level. From the new parameter setting,
which is the optimum range value, one experiment was carried out on these machines and

finally it is shown that the rejected values are decreasing.
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ABSTRAK

“Injection Molding” merupakan teknik pembuatan untuk menghasilkan bahagian-
bahagian tertentu daripada kedua-dua bahan termoplastik dan termoset di dalam bidang
pengeluaran. Cairan plastic disuntik ke dalam acuan pada suhu yang tinggi di mana acuan
tersebut menghasilkan bentuk produk. Mendapati wujudnya peningkatan penghasilan
bahan yang rosak sepanjamg pengeluaran produk ini. Penggunaan Classical Method ini
adalah bertujuan untuk menyelesaikan masalah dalam mengurangi jumlah bahan yang
rosak. Kajian ini akan melakukan analisa untuk menyediakan penilaian tahap tinggi dan
penganalisaan tentang prinsip utama dalam menentukan had teori dalam prestasi sesuatu
proses. Kepelbagaian dalam parameter mesin contohnya suhu, masa, tekanan dan jarak
sudah pasti memberi kesan pada pengukuran prestasi pemesinan. Oleh itu, pemilihan
parameter mesin yang tepat akan menghasilkan keputusan yang lebih baik ke atas
prestasi mesin. Setelah menjalankan analisis terhadap parameter yang menjadi faktor
utama dalam masalah bahan rosak ini, satu penyelesaian dari segi skala mesin telah dapat
ditemui dan nilainya telah pun berada pada tahap yang optimum. Daripada skala mesin
yang optimum tersebut satu ujikaji telah dijalankan pada mesin dan mendapati nilai

kerosakkan produk dapat dikurangkan.
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CHAPTER 1
INTRODUCTION

1.1 Project Background

Today quality has become the most important competitive strategic tools to develop
products and services in supporting continuing success. Quality also should be designed
and applied to give a clearly view or step for organization to follow enabling

understanding and involvement of employees proceeding towards for their target.

As an organization, there have their own aim of business for their profitability. In an
organization, there have a lot of thing that must be alert like considerable length of time,
earning is achieved by pleasing customers with good products or services while keeping
production cost at a minimum. Besides that, the technique and the quality tool that be
used also have to be more attention or focus because to get the lower costs and

productivity improvements.

If there have a competition increases and changes occur in the business world, we need to
be more understanding about of quality. Quality concerns affect the entire organization in
every competitive environment. From all of this environment situation, there is an
increasing focus on quality throughout the world. By increased competition, companies
have recognized the importance of quality system implementation in maintaining

effectiveness for their organization or business.

Total quality management (TQM) is one of the most common quality management
practices in today’s industrial environment. TQM refer to the broad set of management
and control processes designed to focus an entire organization and all of its employees on

providing products or services that do the best possible job of satisfying the customer.
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According to Sashkin and Kiser (1993) TQM means that the organization’s culture is
defined by, supports, the constant attainment of customer satisfaction through an
integrated system of tools, techniques, and training. To success the total quality
management, there have a lot of term that can improvement this quality like top
management commitment because the management must be fully committed to total
quality system, convinced about its utility, prepared to incur the cost. Beside that, it is
necessary that all the employees of the company are fully involved and give their utmost
co-operation. Quality management can not be achieved by the efforts of one or a few
persons. It also needs the joint effort of all the employees and everyone has to work as a

team.

Thus, the TQM also can be success if the organization concern about customer feedback
and complaints for avoiding recurrence of problems and to build confidence. TQM
incorporates the concepts of product quality, process control, quality assurance, and
quality improvement. Some advise that customer satisfaction is the driving force behind
quality improvement; other suggests quality management is achieved by internal
productivity or cost improvement programs and still others consider. Besides TQM there

are other quality system used to improve quality such as classical method.

This research mainly focused on classical method to identify the current problem or
rejection criteria facing by the company. The “Classical Method” used because, it
provides a quality improvement methodology that use to quantify variation. The factors
is interest in the analysis is the holding pressure, holding time, velocity of injection,

temperature of plasticizer, temperature of mold, cooling time and back pressure.

At the end of this research, the best value of parameter such as pressure, time cycle and

temperature will be determined and the minimum value will be archived.
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1.2 Problem Statement

Currently in Alps Electric Parts Production Department which produce Plastic product
for Electronic Component especially Remote Control as main business facing many
rejection problem. The main defect cause this rejection is Black dot on the appearance of
the product. There are also some other causes that lead to rejection such as part breakage,

scratches, oily surface, white mark, silver mark, parting burr and etc.

Pareto Diagram
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Figure 1.1: Pareto diagram of rejection
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1.3 The Possible Causes of Machine

Based from the main problem, by using the cause and effect diagram, we can know the

possible causes of the machine.

MATERIAL METHOD

No balance

material flow No proper

handling

Supply — Poor

problem arrangem ent
Black dot

Pump run o Al
X
Blockage shmen

tl

y

out
Machine ————
Parameters Mould

Part :
stuck 7 L problem
MACHINE MOULD

Figure 1.2: Cause and effect diagram for possible causes of machine parameter using a

selected methodology

1.4 Objectives

e To study the possible causes in identified methodology of black dot rejection using
the cause and effect diagram, and setting parameter variances.

e Utilize PDCA project methodology to conduct experimental on the identified
machine parameter.

¢ To come up with the optimum setting parameter of the machine production.

e To suggest continues improvement efforts the company in the future.
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1.5 Scope Of Project

The scope of the study is limited to part production 30 tone assembly lines only and the
analysis is focused on major defect only, design of experiments of using the Classical
Method to analysis and reduce the defects of the black dot by control the an optimal

parameter.

1.6 Project Overview

Chapter 1 gives an introduction about the projects which are including objectives, scope,

and background.

Chapter 2 presents the literature review on Quality, concepts of Total Quality
Management (TQM), Traditional Method experiment and about injection molding

parameter. It also presents some quality tools that incorporate with the study.

Chapter 3 describes the company background and the description of the methodology

used in this project.

Chapter 4 presents the data analysis using Traditional Method methodology. In this
chapter the collected data from the case Study Company was analyzed stage by stage.
First, the analysis starts with Define stage, which is continued with Measurement stage
and then followed by Analyze stage. After analyze the problem based on the data

collected, and then we go to the Improve stage and culminate with Control stage.

Chapter 5 presents the conclusions of the whole project and give suggestions for the

future work.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction of quality

The word ‘quality’ has different meaning under different circumstances (Jain, 2001).
Quality is the customers' perception of the value of the suppliers' work output. Quality is
a momentary perception that occurs when something in our environment interacts with
us, in the pre-intellectual awareness that comes before rational thought takes over and
begins establishing order. Judgment of the resulting order is then reported as good or bad

quality value.
There are two definitive types of "quality":

1. Quality of design
ii.  Quality of the process

Whether you are in discrete manufacturing, process manufacturing or a service related
industry you have design issues of usability, comfort, and tolerance of durability beyond
prescribe use and identity of "status" of design quality. The ability to live up to the
"quality of design" is maintained by the "quality of the process". All your actions aimed
at the translation, transformation and realization of customer expectations , converting
them to requirements, both qualitatively and quantitatively and measuring your process

performance during and after the realization of these expectations and requirements .

Quality assurance (QA) is a broad concept that focuses on the entire quality system
including suppliers and ultimate consumers of the product or service. It includes all
activities designed to produce products and services of appropriate quality. According to
the meaning of it, QA includes all those planned or systematic actions necessary to

provide adequate confidence that a product or service will satisfy given needs.

6
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Quality control (QC) has a narrower focus than quality assurance. Quality control
focuses on the process of producing the product or service with the intent of eliminating
problems that might result in defects. According to the meaning of it, QC includes the
operational techniques and the activities which sustain a quality of product or service that

will satisfy given needs; also the use of such techniques and activities.

Quality management is the totality of functions involved in the determination and
achievement of quality (includes quality assurance and quality control).
Conformance to Valid Requirements, where to be valid, the requirements must be proven
(in advance by management) to:

1) be achievable in operation

2) meet the needs of the intended user

Its making this a universal, operational and easy-to-use definition for the quality for all

outputs from any work activity or process.

2.2 Definition of Total Quality Management

TQM is defined as a Management method relying on the cooperation of all members of
an organisation. A Management method that centers on Quality and on the long-term
success of the organisation through the satisfaction of the Customers, as well as the

benefit of all its members and society (Anonymous, 2007a).

What is Total?

Everyone in the organization is responsible for quality.

What is Quality?

Base to Deming (2007), defines quality as "Pride in Workmanship". Quality as "those
product features which meet the needs of customers and thereby provide product
satisfaction." or "freedom from deficiencies." (Juran, 2007). Beside that, base to Ishikawa
(2007) defines quality as: "total quality control, Japanese style, is a thought revolution in
management." According to Griffith, (2007) in his book "The Quality Technician's
Handbook," defines quality as "the totality of features and characteristics of a product or

service that bear on its ability to satisfy given needs."

7
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What is Management?

Management is a cycle of planning, doing, studying, and acting. All processes undergo
the same cycle of management. These processes may be any of the following molding of
a plastic part, recording of accounting information. In a ledger, development of an

engineering system for a company.

Puts
Success factors: quality into

1. convincing and center.
consistent -
leadership by top
management.

2. training and v. .
education of all By satlsfylng
members of the 4_L Comprehensive customers, aims to
organization. | method of acl}leYe the following

management of objectives.
an organization.

r / ‘,

All members are . Goals of management:

all the staff on Qua}llty 15 1. long term

all Levels of the achievement of > business success

organization. management goals 2. benefits for the

T members of the
Y organization

Cooperation of all 3. benefits for
members of an society
organization.

Figure 2.1: Structure of TQM according to these definitions
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2.2.1 The PDSA and PDSA

The PDSA cycle can be used in any type of management to be it quality, manufacturing,
marketing, engineering and the other else. Many people will recognize the PDSA cycle
as a general management tool. It was originally developed by Walter Shewhart, (1956)
(yes, the guy that developed the original control charts for SPC) as the PDCA (Plan-Do-
Check-Act) cycle. Base to Dr. W. Edwards Deming, (1950) popularized this approach to
management. He changed from the PDCA to the PDSA just prior to his death.

Management is often the key to TQM. Most everyone thus, total wants to do a good job
thus, quality or customer service, but, often management gets in the way of a person
doing a good job. This interference happens in many different ways from being an
offensive bully to simply not paying enough attention to someone. But, however a
manager does it, managers prevent people from taking pride in what they do (Moen,

Nolan and Provost, 1999).

1.Plan

4. Act Identify the
Implement | improvement
the plan

3. Check

Is the plan | Test the
working? plan

Figure 2.3: Type of PDCA
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2.2.2 The components of Total Quality Management

Total Quality Management is made up of three components. These components must

work in harmony for the precept of TQM to work.

2.2.3 Three basic component in TQM:
a. Trust is the first component is very simple:

All involved with a product, company, and system must inherently trust everyone
else to do their job, without concern that the company will fail. An example of
inherent trust occurs on a baseball team. When an opponent hits the ball, the
defending team's players never question whether their teammates will do their
best to cause the opponent to be "out." The same is true at work, everyone in an
organization must believe that the rest of the organization is doing their best for

their business.
b. Customer focus is the second component is equally simple:

The customer is not always going to be right. At times, the customer will come to
a supplier and request something that is not possible. It is at those times that the
supplier must, gently, teach the customer about why they cannot have what they
want. The customer may not be right, but the customer must be treated with
respect. Thus, for TQM to work, you must focus on the customer. That customer
must always feel that they are the most important thing in the world to your

company.

c. Process management is the final component is not as simple, but is very basic:

Process Management is where the "Rubber Meets the Road." Processes must be
controlled at all times and they must be managed for improvements. The PDSA
cycle will allow you to control, manage and improve your processes. But, for the
PDSA cycle to work, the Will to Improve must be instilled in everyone in the
organization. Developing the will to improve is one of TQM's largest hurdles. It is
often the point that TQM programs fall apart due to a lack of commitment to
improvement or an inability to change. Improving demands change, so people
must be receptive to both.
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