BUSITEMA
UNIVERSITY

Pursuing Excellence

FACULTY OF ENGINEERING

DEPARTMENT OF POLYMER, TEXTILE AND
INDUSTRIAL ENGINEERING
FINAL YEAR PROJECT PROPOSAL

INVESTIGATION OF PROCESSING FAULTS IN HIGH PRESSURE
WATER PIPES AND PACKAGING BOTTLES

BY
NAME REG. NO. EMAIL
NGABIRANO TITUS BU/UG/2018/2425 sutitsmiles@gmail.com

NAHABWE LYNNETE BU/UG/2018/2357 | lynnetenahabwe@gmail.com

A PROJECT PROPOSAL SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE AWARD OF THE BACHELORS OF
SCIENCE IN POLYMER, TEXTILE AND INDUSTRIAL ENGINEERING AT
BUSITEMA UNIVERSTY

NOVEMBER 2022




Table of Contents

LIST OF ACRONYIMS ... ittt b e bt et et e e nae e e beesnee s 4
LIST OF FIGURES ... .ottt ettt st sae e nbeennee s 4
LIST OF TABLES ...ttt r e e e reennee s 4
1 CHAPTER ONE: INTRODUCTION ......coiiiiiiiiiciieieeee e 5
1.1 BACKGROUND. ...t 5
1.2  PROBLEM STATEMENT ..ottt 6
1.3 OBUIECTIVES. ...ttt bbbttt 6
1.4  SIGNIFICANCE OF THE STUDY ...ttt e s 7
1.5 SCOPE AND LIMITATIONS OF THE STUDY. ....coooiiiiiiieieeeeeeeeee e 7
CONCEPLUAI SCOPE ...ttt ettt e s a e et e e st e s te e beeseesaeesreennesteebeaneenreas 7
GEOGrapPhICAl SCOPE ... ettt bbb 7
THIMIE SCOPE ..ttt bbbkttt bbbt bbbt h et b e bt bbbt 8
1.6 JUSTIFICATION ...ttt ettt e et e et nneeenes 8
2 CHAPTER TWO: LITERATURE REVIEW. .......ooi e 9
2.1 INTRODUCTION ..ottt e et ne e e 9
2.2 BLOWING METHODS. ...t 10
2.3 General raw materials used in polymer proCessing.........ccoververuerrerereneseseseereeeans 11
2.4 High-Pressure Water PIPES.........cooiiiiiiieieiesie ettt 12
2.5  Plastic Medical PaCckaging .........cccccuiiiiiiiiiiieiesesisee e 14
2.6 ParetO ANAIYSIS....cuviiiieiie et 15
2.7  Cause and effeCt dIagram .........eiiiiiiiiiie e 16



3

6

CHAPTER THREE: METHODOLOGY ....coiiiiiiiiieiieie e 17
3.1 MATERIALS AND EQUIPMENT ...ttt 17
3.2 OVERVIEW OF ROOT CAUSE ANALYSIS ... 17

CHAPTER FOUR: RESUTS. ... 21
4.1  DISCUSSION OF RESULTS ... 35
4.2 FUture reSearch QUESTIONS ..........coiiiiiriiiieieie ettt 41

CHAPTER FIVE ..ottt sttt e 42
5.1  Strengths Of the STUAY .........ccoiiiiiiiiieee e 42
5.2 Limitations of the StUAY.........cccoeieiiiiece e 42
5.3 Implications of the StUAY ...........cceiiiii i 42
5.4 CONCIUSTON. ...ttt ettt bbbt bt 42
5.5 PROPOSED BUDGET ....coctiiiiiiiie ittt 43
5.6 PROPOSED WORKPLAN.......ciiiiiiiietie ettt saee e snee s 43

REFERENGCES ... .ottt 44



LIST OF ACRONYMS
PVC — Polyvinyl Chloride

PET — Polyethylene Terephthalate
HDPE — High Density Polyethylene

RCA — Root Cause Analysis

LIST OF FIGURES

Figure 1: A general schematic of blow molding ProCess ..........ccocevveveiieeiiive s, 9
Figure 2: The blow molding CYCIE..........ocuiiiiiece e 10
LIST OF TABLES

Table 1:Check sheet for high-pressure Water PIPES..........coovevveiieieeieieese e 24
Table 2:Check sheet for packaging bottles..........ccccovoiiiciiicc e, 25



1 CHAPTER ONE: INTRODUCTION

This chapter includes the background, problem statement, significance of the study, scope of
the study and justification.

1.1 BACKGROUND

Dating back to the early 1900s when Bakelite was first launched, plastics have exploded into
hundreds of thousands of different compounds(Donovan, 2019). Polymers have been used in
the manufacture of specialized products for example the High-Pressure Water Pipes, Medical
Packaging Bottles, and also in electrical appliances and construction(Poischbeg, 2020). The
faults affiliated with polymer processing include bubble instability where the bubble could
break, or/and flutter, variation in the gauges(Glassen, 2019), wrinkling of the product due to
non-uniform metal cooling, film contamination caused by imperfections in the die lip area,
rough films due to melt fracture(Quenos, 2018) and sharkskin defects(Pol et al., 2007). These
faults could occur on all the types of molding which are Extrusion Molding, Injection Blow
Molding and Injection Stretch Blow Molding(Belcher, 2017).

Normal water pipes have to have a high thickness in order to accommodate the high pressure
of the fluid(Mart Piping, 2021). In order to accommodate this, engineers used specialized
plastics that fulfil the role of delivering the fluid at a high pressure but also not using excessive
material through the increase in thickness(Reliable Drain & Plumbing, 2020)(Belcher, 2017).
These High-Pressure Pipes are made by the extrusion molding process and in the situation that
the process undergoes faults, the pipe is bound to lead to loss of the fluid, lowering of the
pressure of the fluid and also making the pipe incompatible with the recommended
standards(Anderson, 2016).

Packaging Bottles are made using the blow molding process and with ever changing
technologies, polymer materials like PET, High Density Polyethylene, and Polypropylene are

currently used in the manufacture of these packaging bottles.
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