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ABSTRAK

Tujuan kajian ini dijalankan adalah untuk membuat jangkaan terhadap
keboleharapan mesin sarung tangan untuk membuat sarung tangan getah
menggunakan pengedaran Weibull. Sebelum membuat jangkaan keboleharapan,
semua formula yang berkaitan dengan pengedaran Weibull hendaklah difahami
terlebih dahulu. Formula Weibull yang terakhir adalah untuk mencari parameter iaitu
a dan b. Kedua dua parameter ini adalah untuk menjangkakan keadaan mesin yang
dikaji. Dua mesin yang dikaji iaitu 4/4 Gammex Pf (machine 4/4) dan 4/3 Gammex Pf
(machine 4/3). Data yang telah diperolehi daripada Ansell Sdn Bhd, Semua data telah
dikemaskini dalam perisian Excel sebelum dianalisa dengan mengunakan perisian
Minitab. Perisian Minitab menunjukkan plot graf kebarangkalian dan juga kadar
bahaya antara dua mesin. Berdasarkan itu, keadaan mesin boleh dijangkakan
samaada bagus untuk disimpan (penyelenggaraan boleh dilakukan) atau tidak
berbaloi untuk disimpan. Sebagai tambahan, boleh juga untuk mengetahui keuntungan
atau kerugian mesin tersebut boleh diketahui jika berlaku kerosakan. Keputusan
menunjukkan 4/3 Gammex Pf (machine 4/3) mempunyai keboleharapan yang tinggi.
Masa untuk gagal 4/4 Gammex Pf (machine 4/4) adalah tinggi dan kadar bahaya 4/4
Gammex Pf (machine 4/3) adalah tinggi. Kerugian keseluruhan untuk 4/3 Gammex Pf
(machine 4/3) adalah rendah berbanding 4/4 Gammex Pf (machine 4/4).

Vi



ABSTRACT

The aim of this research is to predict the reliability of the glove dipping machine using
Weibull distribution. This investigation involved two type of machines which are 4/4
Gammex Pf (machine 4/4) and 4/3 Gammex Pf (machine 4/3). The data is collected
from Ansell Sdn. Bhd, and then tabulated in Excel Software before analyse by using
Minitab Software. The Minitab Software shows the graph plot probability and also
hazard rate of two machines. From the result of the analysis, this study can predict the
condition of the machine which is good to keep (do the maintenance) or not worth to
keep. The MTTR and MTTF analysis is carried out to estimate the reliability of these
two machine. In addition, the profit loss of the machine can be predict based on its
breakdown time. The result shows that 4/3 Gammex Pf (machine 4/3) has the highest
reliability compared to 4/4 Gammex pf. The mean time to failure for machine 4/3
Gammex pf (machine 4/3) is high and while the mean time to repair rate for 4/3
Gammex Pf (machine 4/3) is low. The total lost for 4/3 Gammex Pf (machine 4/3) is

also low compare to 4/4 Gammex Pf (machine 4/4).

Vi



DEDICATION

I dedicated this study to the Almighty God. This project completed in lovingly and
wholehearted offered in gratitude, respect and love to beloved parents, Mohamad Nor
bin Zek and Riha Binti Ismail, families, lecturers, friends, Adam Hamdani Bin Amirul
Hisham and Muhammad Hafiz Bin Omar.

They are the consumable and non-consumable, never ending source of inspiration, joy

and support.

viii



ACKNOWLEDGEMENT

First and foremost, I am very grateful to the almighty Allah S.W.T for giving me this
opportunity and strength to complete this project.

Secondly, I would like to thanks to Universiti Teknikal Malaysia Melaka (UTeM) for
giving me an opportunity to undergo 4 years of study in Mechanical Engineering
Technology (Maintenance). 1 am very grateful to all of UTeM lecturer either
management or technical side. Certainly, I would like to express my deepest
appreciation to my supervisor Madam Nurul Amira Binti Zainal who is willing to
spend times to help me in any way she could for guiding, monitoring and teaching me
throughout two semester to complete the final year project for my degree. I am

thankful for her patience and advice while leading me in this project.

It is my radiant sentiment to place on record my best regards, deepest sense of gratitude
to Dr Muhammad Ilman Hakimi Bin Abdullah, my housemates, coursemate for giving
me supports, for their careful and precious guidance which were extremely valuable
for my study both theoretically and practically. Finally, [ would like to thank my family
for their support.



TABLE OF CONTENT

Declaration v
Approval \%

Abstrak vi

Abstract vii
Dedication viii
Acknowledgement X

Table of Content X

List of Tables Xiv
List of Figures XV
List of Appendices XVvil
List Abbreviations, Symbols and Nomenclatures Xviil
CHAPTER 1: INTRODUCTION 1
1.0 Background Project 1
1.1 Problem statement 3
1.2 Objective 3
1.3 Scope 4

CHAPTER 2: LITERATURE REVIEW 5



2.0

2.1

2.2

23

Introduction

Reliability

2.1.1 Reliability and Life tools
Reliability and Statistical Approach
2.2.1 Exponential Distribution

2.2.2 Normal and Lognormal Distribution
2.2.3 The Weibull Distribution
2.2.4 Weibull Distribution Function
Mechanical Machine

2.3.1 Introduction of Latex

2.3.2 Dipping Machine

2.3.3 The process of the glove dipping machine

2331 Latex Concentrate
2332 Compounding
2333 Coagulant Dipping
2334 Latex Dapping
2.3.3.5 Beading

2.3.3.6 Leaching

2.3.3.7 Vulcanization
2338 Post Leaching
2339 Slurry Dip

2.3.3.10 Stripping

10

11

12

13

20

21

22

22

23

24

24

24

25

25

25

26

26

26

Xi



CHAPTER 3: METHODOLOGY

3.0

3.1

3.2

3.3

3.4

3.5

3.6

Introduction

Flow Chart

Literature Review

Define Weibull Distribution

3.3.1 Parameter Estimation

Collecting Data

Prediction on the Reliability of Dipping Machine
3.5.1 Mean Time to Failure

3.5.2 Mean Time to Repair

Data Analysis

CHAPTER 4: RESULT AND DISCUSSION

4.0

4.1

4.2

4.3

4.4

Introduction

Data Collection

Probability Plot for Compare Two Machine

4.2.1 Probability Plot Each Machine

4.2.2 Percentage Estimation Mean Time to Repair
Failure Rate for Mean Time to Repair each Machine
4.3.1 Percentage Estimation for Mean Time to Failure

Profit Loss the Rubber Glove

27

27

28

29

30

31

34

35

36

37

38

41

41

41

42

46

51

54

59

62

Xii



CHAPTER 5: CONCLUSION AND RECOMMENDATION
5.0 Introduction
5.1 Conclusion

52 Recommendation

REFERENCE

APPENDICES

64

64

64

66

67

71

xiii



TABLE

4.1

4.2

4.3

44

4.5

4.6

4.7

4.8

LIST OF TABLES

TITLE

Percentage Estimation for July
Percentage Estimation for August
Percentage Estimation for September
Percentage Estimation for July
Percentage Estimation for August
Percentage Estimation for September
The Total Lost for machine 4/3

The total Lost for machine 4/3

PAGE

52

52

53

60

60

61

62

63

Xiv



FIGURE

2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

3.1

3.2

33

4.1

4.2

4.3

LIST OF FIGURES

TITLE

Weibull Distribution, Density Function b=1
Weibull Distribution, Cumulative Function, b=1
Weibull Distribution, Failure Rate A(x),b = 1
Weibull Distribution, Density Function a = 2
Weibull Distribution, Cumulative Function, a = 2
Weibull Function, Failure Function A(x).a = 2
Weibull Distribution, A(x).a = 2

The Manufacturing Process Flow

Process Dipping Machine

General Flow Chart of the Project

Minitab Version 14.0 with Basic Statistical Menu

Standard Deviation command in Minitab Version 14.0

Example The Data That Get Form The Ansell Sdn Bhd.

Life Cycle of the Machine For The Whole Day

Table of Data Collection

PAGE

15

15

16

17

18

19

19

22

23

28

39

40

42

42

43

Xv



4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

The Graph of Probability Plot Machine 4/4 And Machine 4/3

For July

The Graph of Probability Plot Machine 4/4 And Machine 4/3

For August

The Graph of Probability Plot Machine 4/4 And Machine 4/3

For September
Graph Probability Plot Machine 4/4 for July

Graph Probability Plot Machine 4/3 for July

Graph Probability Plot Machine 4/4 for August
Graph Probability Plot Machine 4/3 for August
Graph Probability Plot Machine 4/4 for September
Graph Probability Plot Machine 4/3 for September
Graph of Hazard Rate for Machine 4/4 (July)
Graph of Hazard Rate for Machine 4/3 (July)
Graph of Hazard Rate for Machine 4/4 (August)
Graph of Hazard Rate for Machine 4/3 (August)
Graph of Hazard Rate for Machine 4/4 (September)

Graph of Hazard Rate for Machine 4/3 (September)

44

45

46

47

47

48

49

49

50

55

55

56

57

57

58

XVi



LIST OF APPENDICES

APPENDIX TITLE PAGE
A Project Planning 71
B Data For Machine 4/4 (July) 72

H Data from Ansell Sdn Bhd 73

XVii



LIST ABBREVIATIONS, SYMBOLS AND

NOMENCLATURES
PM Preventive Maintenance
MTTR Mean Time To Repair
MTTF Mean Time To Failure
MTBF Mean Time Between Failure
TTF Time To Failure
TTR Time To Repair
NRL Natural Rubber Latex
MLE Maximum Likelihood Estimation
FMEA Failure Mode and Effect Analysis
RBD Real Block Diagram
FTA Fault Tree Analysis
ttf Time To Failure
R (T) Reliability Function
t Time
F(T) Failure Function
g(t) Condition Repair Rate
u(t) Condition Repair
b Shape Parameter
a Scale Parameter
°C Temperature
Ti The Time For The Machine Working

XViii



Ti

The Time For The Machine Stop

XiX



CHAPTER 1

INTRODUCTION

1.0 Introduction

Maintenance is about to repair any part of mechanical, plumbing or electrical
device that become broken. In maintenance, there are several type of the maintenance
such as corrective maintenance, preventive maintenance and reactive maintenance. So
in industry, maintenance is very important so the machine can continue working.
Maintenance also has changing expectations. It is because of the rapidly growing
awareness of the extent to equipment failure affects safety and environment. It is
because of the connection between maintenance and product quality achieves high

plant availability and to contain costs.

In maintenance, there are several alternatives that can satisfy the functional
requirements of the system. According to K Lad et al(2012) apart from their cost, there
are differ in their inherent failure and repair characteristic, such as time to failure
distribution, time to repair distribution and failure consequences. The entire alternative
will contribute differently to the reliability performance. K Lad et al.(2012) also
mentioned that, preventive maintenance (PM) also can be used to improve the
reliability performance of the system but it is consume resources and time which could
otherwise be used for production, thereby affecting profit. In this study the reliability
of the dipping machine by using Weibull distribution is presented with real data
provided by industry.

The dipping machine is the machine that use to make the glove that made from

the latex. There are many function to make the glove which is compounding, molding,



extrusion and vulcanization. All this process are explain about the rubber product. The
dipping usually process by the machine. The manufacturer provide dipping process

through Glove Dipping Machine.

Nowadays, Weibull distribution is commonly used as a lifetime distribution in
reliability application. According to Yang et al. (2009) the application of the Weibull
distribution is to apply to a variety of cutting process. Lin (1998) has discussed about
the effect of the cutting conditions, cutting speed, feed rate and depth of cut on a tool
life and cumulative probability of chipping could be presented as a Weibull

distribution.

Weibull distribution is namely from a researcher and its name was
WalodiWeibull (1887 — 1979). This method can choose various types of parameter
and model different many type of failure rate behaviour. According to Dolas et al.
(2014) this Weibull distribution can be found with two or three parameters which is
scale, shape and location parameters. The parameter estimation is the method for the
machine tool reliability to overcome the problem. Dolas et al. (2014) found that the
knowledge and the experience of maintenance personnel is used to obtain the

parameters of lifetime distribution of the repairable and non-repairable components.



1.1 Problem Statement

In industry, the operation of a machine is very critical. It can reduce damage
and improve the production quality or else. The problem occurred may affect the

production or quality.

Usually problem that occurs in the dipping machine is the latex dip tank
blocked at the inlet valve, the power supply broken, the main drive lock sensor error.
If that happens, the the quality of the product will not meet the satisfaction and this
will disturb the production timeline. By measuring its reliability, the risk measures and
maintenance can be determined. Reliability can be used to predict the performance of
the machine, hence avoid failure of the machine. Using the stastical method i.e.
Weibull analysis can help company to make an early prevention before the machine

break down hence reduce the percentage of failure rate of the machine productivity.

Based on the Hasnida et al. (2012) when the unplanned downtime occurs due
to the machines or the equipment failure, this will disrupt the production operation. It
would be very expensive to revise the production plan in the emergency situation, and
also can be causes lower product quality and variability in service level. Therefore,
this project aims to reduce the risk of the dipping machine by predicting the reliability

based on the data collection.

1.2 Objective
The objectives of this study are:

1. To predict the reliability of the dipping machine using Weibull distribution by
estimating the MTTR.

2. To predict the reliability of the dipping machine using Weibull distribution by
estimating the MTTF .



1.3 Scope of Study

The scope of this study is the prediction of the reliability of dipping machine
at Ansell NP Sdn. Bhd. using Weibull distribution. The MTTR and MTTF of the
dipping machine is estimated by using the data collected. Three month of data

collection is used in this study which are July, August and September 2015.



CHAPTER 2

LITERATURE REVIEW

2.0 Introduction

This chapter will discuss about the literature review that related with this
project. In this chapter the literature reviews that choose was related to the reliability,
Weibull distribution and the dipping machine. The aim for this chapter is to give the
information about the background and more related issue based on the project. The

prediction of the reliability is important and it can reduce the cost of the maintenance.

2.1  Reliability

Reliability is the probability of the equipment or the components that have the
life tools or the time to work for given the period time when used under specific
condition. Reliability also can define as the control of the quality and it also can
improve the functionality of the equipment that we investigate. Based on Manzini et
al. (2010) reliability can be defined as the probability that a component (system) is
performing its required the function at a given point in time when used under specific

operating condition.

Reliability is very important in the industry because it can predict the life tools

of the machine or the equipment or know when the time for the machine or the





