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ABSTRACT

AUTHOR: LARBI PRINCE FRANK

TITLE: SEMIABSTRACT METAL SCULPTURE ON THE THEME:

OREFLECTI ARBEEOFI ONO

SUPERVISOR: MR HUGHES OFORI DOMPREH

This project soughto research into welding and fabtioa as technologicastudy, and
their applications to the production of two sculptural pieces wee not only going to
serve decorative but also functionglurpose. The artefacts are sculptureschveymbolic
in concept. The research design used was shabed research desigithe type of
research tools used were based on the praxis and exegesis; the triangulation -of studio
based research which involves observation, creation and analysisie§doift the study
were libraries, internet, journals, books, and works of experssulptureand the Metal

Product Design.

The objectives of the research were to explore the field of welding and fabrication
technology as a means of adding to the pralcknowledgein academiaand other in the
near future, to demonstrate the-depth knowledge gained in other practical
Metalsmithing and mid steel forming techniques throughout the research in the
designing ad fabricating of metal statues.
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It also dedl with how to experiment on the effective ways of weddilighter forms of
steel tothicker or the heavier forms, to improve upon the use of durable metal statues by
placing emphasis on abstraatdasemi abstract African lighy figures and to piduce

metal semiabstract lighihg statues basedln t he concepatf;fedtedbindct i c

The project report is made up of five chapters and each chapter is subdivided into topics
and subtopics based on the structure of the entire project. It may be of assinter
academia and the general publc to know that there are so many types of sculpture,
materials for sculpture sculpting techniques, anfilinctionalties of the vawus sculptural
pieces, but only a few these in Ghahave realy ben sculpted in metahnd have

lighting features
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CHAPTER ONE

INTRODUCTION

1.1 OVERVIEW

This chapter deals with the backgnd to the study, the statement of motivation, the
objectives of the research, the research questions, delmiations, lmiations, the
importance or significance of the research, faciites available for the research and the

definition of the various termas applied tdhe study.

1.2: Background to the Study
Metal Sculpture is defred as the art of carving, modeling, welding, or otherwise
producing figurative or abstractorks of art in threedimensionswhich can bein relief,

intaglio, orin the roun@ried, 1980.

It has also beendefined asthe branch of thevisual artsthat normally operates in three
dimensions. Sculpturas one of theplastic arts Durable sculptural processes originaly
used carving which involves the removal of material, and modeling which also involves
the addition ofmaterial such as clagtone metaJ ceramics wood and other materialsA
wide variety of sculptural materials may be worked by removal such as carving,

assembled bwelding modeling orcasing (Fried, 1980.
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Sculpture has been central in relgious devotion in many culures, and untl recent
centuries large sculptures, too expensive for private individuals to createusuatlly an
expression of religion or pols. Thee cultures whose sculptures have survived in
quantities include the cultures of the Ancient Mediterranean, India and China, as wel as

many in South America and Afrid@arton, 2014).

The Westerntradition of sculpture begawith the presence oAncient Greece Greece is

widely noted for producing great masterpieces in tteassicalperiod. During themiddle

Ages, Gothic sculpture represented ethagonies and passions of the Christian faith. The
revival of classical models in the Renaissance produced famous sculptures such as
Michelangelss David. Modernist sculpture moved away from triadél processes and

the emphasison the epiction of the human body, tdhe making of constructed

sculpture(Barton, 2014).

There are different types of sculpture, some of them being bronze sculpture, bust
carving, marble, mobie, clay omodeling, plast art, relief or embossment stabile,
statue, sold figure othree dimensional figuseall crafted out of the best materials such
as wood, plasticsclay, plaster ofParis cementand a few of them, in metabome of

these sculpturesirereal worksof art produced through weldin(Barton, 2014).

Most mother and child stabiles are made nod, plastics, clay, plaster of Paris, cement,
with meal stabiles being just a few in the system nowadays, most especially, in Africa.

Also, this techniqueof assembling orfabricating and weldingtabiles,has not been much
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exploited by metalworkers, ametal artists in Ghanavhen considering it in terms of the

totality of sculpture that are survivinMbiti, 1969).

This reseech exploral the use ofdifferent types, shapes, forms and thicknesses of mild
steel for the productionof symbolic lighting stabiles andto a large extentstatuesthat
would portray the African traditioms thestatueswould be based othe roles played by
African mothers in the raisinghidren who would reflect the character, atttudes and
values of their parentsThese stables would not just be servinghid developmental
purpose,but also help enhandbe beauty of our environs arior fertiity, cultura] moral

andsymbolic purposegRangwala, 2008).

1.3 Statement of Motivation

Mbiti (1969) explains thathe African whether traditionalists, Christian$juslims or any

kind of religion, beleve in lfe after deaMother and chid figures are meant, not only

for fertity as most African tradtinal fertiity figures, but also provide avenues or
centes for prayers, serve spirtual, psychological, decorative, euono and
technological purposes, not many of these sculptures commemorate or compliment the

vital role played by the African women.

In almost all African societiessculptural pieces are made lsarving and modeling in

cement, clay, PoOpfastics with pnly @ rfeij of thant it @eldl. Those in



metals are not even portrayed in female abstract figures that show most of the body parts

well pronouncedMbiti, 1969).

A womanwho fails to get children is always unhappy, no matter tiber qualties she
might possess, her faiure to bear chidrenwsrse than community genocide. Such a
woman is consideredhe dead end of human life, not only for the genealogical line but
also for herselfThe chidless wifeis said tobear ascar which nothing can erag®biti,

1969).

Sculptures produced in Africa using the various types of welding techniques, steel forms
and the application of the fragmented sheet metal fabrication and cold bpratiegses,

do are scarcely seen in the African so¢ieangwala, 2008).

The most popular mother and child images across the world are thoseirfailsedgrottos
of the Catholic Churclwhich often serve as prayeentersfor believers of the catholic

faith. These figures, however, are the representative of the westelch (Fried, 1980.

In cognimnce of the hectic and vital role played by the African woman in society

buiding, the researcher saw the need to conduct this resieahtdmour of the African

woman (Mbiti, 1969).



1.4 Objectives of the Research

1. To design two semabstract mother and child metakculptures themed

Reflections of Affection.
2. To explore the welding techniquesand the fragmentedheet metalfabrication

technique in the fabrication of the sculptural figures.

1.5 Research Questions

1(a). Whattraits must inform the design orderto achieve the meaning of the théme

1(b). What materials and welding techniques are appropriate in achieving the set

objectives?
2(a). Whatkind of sheet metal forming technique would éxploited in the research?

2(b). How would the aesthetics and utilitarian features of the sculptures be achieved?

1.6: Delimitation
The researchexploral techniques such aexy-acetylene weldingelectric Arc welding,
brazing, sheet metalwarg, and cold forming techniquesamongst others, in the

fabrication processes.



1.7: Limitations
1 The source of power for therelding setup is only onéboth undergraduates and
postgraduates depend on this sassoerce and méme for power to weld which

partly delayed the project.

1 Workshop faciity for the Postgraduates at the Metal Product Designoibescti
such that welding may sometimdsave to be done in the absence of other
students, or be done outside sirtbere isneither a welding table nora welding
booth. This expose the work to early corrosion and alsoaffeced the sights of

passerby

1 Financial constraints due to frequencreases in prices ahid steeland other

products forfabrication and finishing

1.8 Significance of the Research
1 This research would help promote the learning interest in students who would like
to take up other projects involving the various techniques in welding and

fabrication.

1 The projectwould developmore pradtal skils in welding and fabrication, and
other metalsrtiing techniques such as the fragmented sheet metal forming and

cold forming techniques mild seel forming, beating metalwork



1 Designing and fabricating such statues in metal would help improve tigo
usage abstract African mother and cHighting statues in both the local and

international Ghanaian institutions and workplaces.

1 Through this project, more would be added to the already existing African
concepts, designs and products in terms ahenoand chid statues that could be

promoted internationally

1.9 Facilities Available.

The facilities avaiable for the projewsiere

T The postgraduat es 6 s DesdnSectiora ({Departrheat ofMe t a |

Industrial Art), KNUST.

1 KNUST lbrary, ICTCenter and College of Art Library, KNUST

1 Electric Arc welding setup

1 Gas weldingsetup

1 Welding and Fabrication, soldering and brazing books

M Journals

1 LPG equipment for brazing and soldering
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1 Fabrication and finishing equipmentods andMaterial shopsin Kumasi

1.1Q Definition of Terms
Fabrication- the entire productionactivities or process followed in coming out with the

sculptural pieces from the cutting stage to the finishing.

Mild steel- iron carbon alloy containing less than 0.25 percencarbon whichwere

bought and used to fabricate the sculptures.

Shrinking - reducing the extensions at the datum of the metals by the use of an electrode
which burns away the projimns in order to pave way fdahe fixing and welding of other

fragments.

Stretching-bending and pushing the metal with mallets and hammers in order to create

contact points for welding two or more pieces together.

Fusionwelding the fragments of metals together by making sure that they melt and form

one single untt.

Biological imperative-chidbearing, which is consideredery important in every human

society



Oxy-Acetylene welding Also known as gas welding; the type of welding process that
has to do with the use aixygen and acetylene gas andsecialy desiged torch which

can fuse metalby a hissing high temperature flame.

Arc welding- Also known as Electric Arc welding; the type of welding that makes use of

electrodes and a transformer, generator, or a rectifier as its source. of heat

Brazing- a type ofjoining process \uere filer rods were used to seal certain gaps and

holes created as a results of too high current resulting in too much heat affecting the sheet

metal and causing parts to burn off.

Metalsmithing- the entire craft and skil appled in producing the fows from all the

various forns of metal especially neferrous.

Symbolic- the representation of others, idea, a proverb or the Afiizacept.

Lighting statue- statues thabave electrical connections

Abstract sculpture-the types ofsculptures such ashose in this research whicre not

based on realifybu are fom the mind of the creator and best explain themselves

Semiabstract sculpture-the sculptures in this research that have some key parts
portrayed somehow real with certain parts also gtristised orthe explanations of the

artist

Reflections 1 parents looking at their babies from the min@ye andhinking abouthow

best they love each other.



Affection- the love and carthe mothers and the babies in this studwe for each other.

Beating metalwork 1forming some fragments of metdlsy annealing the metal and then
using tools such as metal stakes and chasing or raisihg hammers to come out with the

fabricated product.

Sheet metalworkforming the sculptures and their pedestajsprecsion process such as
markingout, settingout bending, twisting and cuttihg and then joined by welding and

brazing.

Sculpture in the roundthreedimensionalsculptures such as those in this reseathat

can be viewd from all angles.

Busti the upper part of the bodies of these sculptufiesn the chest up

1.11 Abbreviations

1T GMAW-Gas Metal Arc Welding

1 GTAW 1 Gas Tungstun Arc Welding

1 SMAW T Shielded Metal Arc Welding

1 KNUST i Kwame Nkrunmah University of Science and dology

1 AC - Alternating Current

M DC1 Direct Current
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1 AC/DC - Alternating Currerit Direct Current

1 (Auto CAD)- Auto Computer Aided Design
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CHAPTER TWO

REVIEW OFRELATED LITERATURE

2.1 OVERVIEW

The previouschapter gave a brief background to the study, statement of problems,
suggested questions that can lead to achieve the objectives to the study as well as the
importance of the study and outined some limitations and delimitations of the study. This
chapter focuseson the individual variables that constitute the title of this research. The

maj or areas to be considered inclypedef O6wel c

welding would be taken into consideration.

The researchwould al® cover the hidory and the various definitions given to metal
fabrication by either blacksmiths, engineers or other metal artists, some metal fabrication

processes, fabricated products and the kind of finishing given to those products.

The descriptionof mother and chd statue, the history o$tatue most especialy metal
mother and chid statue, the importance of metather and chid statuever all the
other types ofstatues, the business aspectigtting statue manufacturing and the need

for symbolic lighting statueswould also be given prominence

Finally, the research would delvieto the type of armatures, their constructions and

suitability to the various types of statues

12



2.2 WELDING

2.2.1:Definition of Welding

The definition of welding is consideredery important with regard to suchesearch
which is intended to imparknowledgeto the general public, especialy those who may

not have had enough knowledge about what it entails.

According to Untracht(1985), welding involvesthe abilty of metalsto be janed which
is influenced by their metallurgical, chemical, physical, and thermal characteristics. The
term welding implies that the surfaces are joined in a molten state. The weld is a

localized union between the parts formed in a relative short time.

Moreover, according to Deré008) blacksmiths and engineers has@other technical
explanation forthe term under review. Welding, in enginegrcan also be defined &
processin which two or more pieces of metals are joined by the application of heat
(fusion), pressure (nefusion) or combination of both. Also engineers hold another view
that almost all the processes could be grouped into two major categories. The first being
Heat welding( or fusion welding) which involves Arc Welding, Gas Weldinggriie
Welding, Electron Beam Welding And Electro slag Welding. The second is the Pressure
Welding which also involves Resistant Welding, Forge Welding, Pressure Welding and

Ultrasonic Welding. These are the most common welding processes used.

It should 40 be noted that there are other means of joining metals called Brazing and

Soldering which are not specifically welding processes, but they have been mentioned

13



here since they are auxiiaries to welding in all spheres of the engineering industry and

areused byprofessionalsin similar fields (Derek, 2008).

2.3 TYPES OF WELDING

Considering the above defintions and explanations given to the term welding and the
other joining techniques, the researcher deems it very vital to state and describe the
characteristics of the various types of welding so that students, researchers and those who
have the interest in using welding as a means of gaining employment, manufactories and

manufacturing companies would choose the type to adopt.

2.31: GMAW or Gas Metal Arc Welding (MIG Welding)
More commonly caledMIG welding this welding type is the most widely used and
perhaps the most easily mastered type of welding for indwstdy home use. The

GMAW process (Fig.2.1) is suitable for fusing mid steel, stieiessteel as well as

Aluminium (Rodney,2004).

14
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Fig 2.1: GMAW or Gas Metal Arc Welding process

2.4: DEFINITION OF METAL FABRICATION

Marcoe (2019 stated that angime one form of metal is manipulated or changed into another
form, it is caled "fabrication." Metal fabrication is primarily used in industry, jewellery
arts and crafts, and technological areas. It is a generaly accepted belief that metal was
discovere before people began to write and was first used to make tools and weapons

such as arrowheads. Metal fabrication processes and techniques are also scientificaly

referred to as metallurgy.

Fabrication, when used as an industrial term, apples to the buiding of structures, by
cutting, shaping and assemblng components made from steel. Steel fabrication shops

generaly concentrate on the preparation, welding and assembly aspect with a much

15
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greater use of the multi functioning machines with many aspects of the labogivénte

work automated(MacKay, 2014).

Fabrication (cutting and driling features) of structural steel elements has always been
performed using manualy operated techniques, and thesainréoday as fabrication
methods. The emergence of CNCofnputer Numerical Contioltechnology brought
automation and greater accuracy to these techniques, resulting special purpose machines

dedicated to performing individual fabrication tagkacKay 2014).

MacKay2014),said that ratal fabrication isa series of processes used to manufacture an
object from metal. Thespecialzedequipment involved includes laser cutting machinery,
turret punches, rollers, welding machinery, water jets, and metal shears. The metals most
commonly used for fabrication eraluminium, stainless steel, and carbon steethwdire

in the form of sheets, tubing and bars. Most metal objects start life as sheet metal in
varying thicknesseslepending on the application, biticker sheets are known as metal

plates.

2.5: THE HISTORY OF METAL FABRICATION.

Metal fabrication began in the earliest civiizations when the metals gold, mercury, silver,
tin, iron, lead, and copper were discovered. These metals were worked by early artisans
into decorative pieces, religious iconograpaynd jewdéry. Items of a practical nature

were forged from metal including coinage, tools, and weapons. Using heat and tools,

16
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metalworkers began to make functional objects and the industry developed through the

years advancin@nd gaining value from saty (Matt, 2014).

2.6.: SOME METAL FABRICATION TECHNIQUES/ PROCESSES

2.6.1: Cutting and burming

The steel plates or sections have to be cut to size with a variety of tools. The most
common way to cut steel is by shearing, which is a metaworking prodesh cuts

without the formation of chips or the use of burning or melting. When the cutting blades
are straight the process is caled shearing. The most commonly sheared materials are in
the form of sheet metal or plate&. band saw uses a blade congistof a continuous

band of metal with teeth along one edge. There are also abraswé saivs, known as

chop saws, which are similar to miter saws, but comb waitsteel cutting abrasive disk

(Matt, 2014).

Cutting torches can cut very large sectionsstekel with lttle effort. In oxyfuel cutting, a
cutting torch is used to heat metal to kindling temperature. A stream of oxygen then
trained on the metal combines with the metal which then flows oteotut (kerfs) as an

oxide slag Matt, 2014.

Accordng to Matt @014, Burning machines are CNC cutting torches, usualy fuel gas
powered, plasma or laser cuttinge added tharecent years, developments in plasma

17



cutting and laser cutting of metals have been combined with computer motion control to

accomplish the sequential operations on a single machine.

According to Amoakohene(2000), Driling is described as the process of making round

holes in metals by the eif a drill

Matt (2014, wrote that a dril ine has long been considered a very important way of
driling holes and miling slots into beams, channels and sections. CNC drill lines are
typically equipped with feed conveyors and position sensors to Iheveslement into

position for driling, plus probing capabiity to determine the precise location where the

hole or slot is to be cut.

Welding can be described here as the process of joining two or more metals together by
fusing or nonfusing the parent aetals together with a molten metal which melts and

forms avery strong bond caled a weldrfoakoheng 2000)

Welding is a major focus of steel fabrication. The formed and machined parts wil be
assembled and tack welded into place thewchexked for aagacy. The welder then

completes welding following the weld specification to match the regeimsmof the

general arrangemergiMatt 2019.

2.6.2: Metal Shaping
Met al shaping i s actually t he maj or pr oc
forming can mainly change metal in four ways. You can bend, cutnkshaind stretch

metal to form it Matt, 2014).

18



Fig 2.2 Sheetmetal shapingequipment

2.7.0: HISTORY OF SCULPTURE

According to Gormley (1998 5culpture is the branch of thesisual artsthat operates in
three dimensions.He further $ates that durable sculptural processes originaly used
carving which is the removal of material, and modeling which is the addition of material

such as claystone metaJ ceramics woodand other materials.

Gormley (1998) believes that sincenodernism shifts in sculptural process led to an
almost complete fedom of materials and processjde variety of materials may be

worked by removal such as carving, assembledvdigting or cast

Gormley (1998) postulated that sculpture in stone survives far better than works of art in
perishable materials, and represents majority of surviving works other than pottery from

ancient cultures.
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2.7.1: Sculpture in the Ancient World
According to Gormley (1998), the earliest civiizations of Egypt, Mesopotamia, the Indus
Valey, and China gradually developed forms oftimg about 3000 B.C. The people of

these ciilizations, like their prehistoric ancestors, also expressed deeply felt ibeiliefs

roles sculpture played in their lives

Gormley (1998) said, Egyptian sculpture and all Egyptian art were based on the belief in
a life after death. The body of the Egyptian ruler, or pharaok, cesefully preserved,

and regaliawere buried with him to provide for his needs forever.

The pyranmds and some great monumental tombs of Giza, were buit for the most
powerful early rulers.Gormley (1998) added that the Pharaoh and his wife were even

buried in chambers cuedpinto stones

Historians have adopted a special set of terms to suggest the main changes in the
development of Greek sculpture and of Greek art in general. The early, or Archaic, phase
lasted about 150 years, from 625 to 480 B.C. A short intervad calely Classical or
Severe, from 480 to 450 B.C., was followed by a half century of Classical sculpture. Late

Classical indicates Greek art produced between 400 and 3283Mnley 1998)
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2.7.2: Etruscan metalworkers and Roman Sculpture

Gormley (1998) writes that by the 7th and 6th centuries B.C. the Etruscans were firmly
settled inltaly and tlat hundreds of objects had been found, and vetilebeing found in

vast Etruscan cemeteries. Some of the sculpture and many vases are Greek, whie others
are Ively Etruscan translations of Greek forms. Many small bronze figures of farmers,

warriors, orgods show the great talents of the Etruscans as metalworkers and sculptors.

2.7.3: Early Christian Sculpture

Sculpture, however, was not a natural form of expression for the early Christians. This

was because one of the Ten Commandments forbids the making of graven (carved)
images. Many early Christians interpreted this commandment, just as the Hebrews had, to
mean that it was wrong to make any images of the human figure. Eventually church

authorities decided that art could serve Christianity. It was only the making of idols (false

gods) that was regarded as a breach of the command (Gorimley 1998)

2.7.4: Romanesque Sculpture

According to Gormley (1998) the term "Romanesque” suggests the Roman qualties of
the art of the 11th and 12th centuries. Important changes were made bytéressidés.

A new chapter in Christian art began after the year 1000AD. For the next three centuries
sculptors, architest masons, carpenters, and hundreds of other craftsmen created some

of the most impressive Christian churches ever. buitt
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2.7.5: Gothic Sculpture

Sculpture after the 12th century gradually changed from the clear, concentrated
abstractions of Romanesque & a more natural and lifelke appearance. Human figures
shown in natural proportions were carved in high relief on church columns and portals.
The faces of the statues have expression, and their garments are draped in a natural way.
Hundreds of carvingsn the great Gothic cathedrals all over Western Europe presented
aspects of the Christian faith in terms that every Gdmistould understandGormiey

1998).

2.7.6: Neoclassic and Romantic Sculpture

Gormley (1998) parabolically said that, the pendulum of taste swung in a new direction
in the late 18th century when Clodi (17381814) and ther sculptors were stil active.

The most commanding figure of neoclassical sculpture was the Italian Antonio Canova

(17571822). Canova was a favorite of the kings and noblemen of Europe.

2.7.7: The history of metal sculpture
According to Barton(2014) during the 1920's and 1930's, the constructivists buit rather
than carved or modeled their sculptures. The beauty of pure form and space excited them.

The Russian brothers Naum Gabo (1-8%977) and Antoine Pevsner (188662) used
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blades of metal and p@ic to achieve an effect of lightness and transparency. Julio
Gonzalez (1874.942) introduced the use of forged iron. The tremendous influence of his
technique is seen particularly in the work of Picasso, a student of Gonzalez in the

technique of welding.

Barton (2014) explains further thatnithe 1960's and 1970's, still more new styles
developed. Some artists chose to portray subjects tnenmeveryday world around them
such ashe Brilo boxes and soup cans of Andy Warhol (2823, the surrealist boxesf
Joseph Cornell (196032), the plaster hamburgers and "soft typewriters" Gius
Oldenburg (1929). Others combined painting, sculpture, and "found objects,” as in the
work of Marisol Escobar (1930). George Segal (:2R80) used plaster casts of human

figures in everyday poses.

Louise Nevelson (19088) combined small units of metal and wood (often table and
chair legs, bed posts) into huge structures that she caled “"environments." Sculptors like
Barnett Newman (19030) and Tony Smith (19280) creatd massive pieces that are
often shown outdoors. Some sculpture not only moves but is run roguter (Barton,

2014).

2.80: TYPES OF SCULPTURE
According to Gormley (1998), there are many types of sculpture but they can generaly

be grouped into two. These are addition sculpture where material such asnetal,
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wax, cardboard, oPapemMNMacheis largely added on to create the form. The other type is
the reductionsculpture where material such as stone, wood, or ice, is entirely taken away

in order to create the form.

There is abasic distinton between sculpture in the round, freanding sculpture, such
as statueswhich are not attached to any other surface except possibly at the base, and the
various types of relief which are at least partly ttached to a background

surfacéGormley 1998)

Another distinctive techniquas subtractive carvingwhich remove material from an
existing block or lump, for example of stone wood, and modeling techniquehich

shapes or builds up the work from the material.

Techniques such ascasting stamping and moulding use an intermediate matrix
containing the design to produce the work; many of these alewpribduction of several
copies. The term sculpture properly covers many types of small works in three
dimensions using the same techniques, including coinsnaewhls hard stone carvings

and a term for small carvings in stone that can take detailed(®@mrkley1998)

Modern and contemporary art have added a number efraditional forms of sculpture,
including sound sculpture light sculpture environmental ayt environmental sculpture
kinetic sculpture (involving aspects ofphysical motiopy land art and stte-specific art
Sculpture is an important form gfublic art and a collection of sculpture in a garden

setting can be called szulpture gardeiiGormley 1998)
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2.9.1 The Virgin Mary and the church

This mother figure is a central object of worship in several religions. for example, images
of the Virgn and Chid call to mind Egyptian representations of Isis nursing her son
Horus. The history of the Virgin Mary, mother désus Christdepends on texts of the
Gospels in the bible. As it has been embelishmentto her legend, itseemsto have

taken form in the fith century in SyrigHeibrunn 2000).

2.9.2 The Virgin Mary in Byzantine Representations

The Virgn Mary, known as the Theotokos in Greek terminology, was central to
Byzantine spiritualty as one of its most importamdigious figures As the mediator
between suffering mankind and Christ and fhetectors of Constantinople she was
widely venerated. The Virgin is the subject of important liturgical hymns, such as the

Akathistos Hymn, sung at the Feast of the Annunciation (March 25) and during Lent.

Most images of the Virgin stress her role as Christ's Mother, showing her standing and
holding her son. The manner in which the Virgin holds Christ is very particular. Certain
poses developed into 'types" that became names of sanctuaries or poetic epithets

(Heibrunn 2000).
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2.9.3 The Virgin Mary in Westem Representations

According to Heibrunn (2000) he twelfth and thirteenth centuries saw an extraordinary
growth of the dalt of the Virgin in WesternEurope, in part inspired by the writings of
theologians such as Saint Bernard of Clairvaux (1Q@283), who identified her as the
bride of the Song of Songs in the Old Testament. The Virgin was worshipped as the

Bride of Christ, Personification of the Ghh, Queen of Heaven, and Intercessor for the

salvation of humankindFig. 2.3-2.5).
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Fig. 25

Fig. 2.3 25: Representations of Madonna and chid: the cult of Virgin Mary in the
Middle East

2.100: Abstract Metal Sculpture

According to the Encyclopedia of Arthe 1960s also witnessed the beginning of a new
broad traditon of metal sculpture, ranging from the portable to the monumental. Such
works included:Sculpture For a Large Wal)y Ellsworth Kely (b.1923);Midday, by Sir
Anthony Caro (19242013); Die, by Tony Smith (19121980); Broken Obelisk by

Barnett Newman (19030) and a number of works by Eduardo Chilida (1-228).
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Fig. 2.7Bronze Emotion
sculpture; abstract love token
Sculpture painted steel on cinder sculpture By Rosemond Lloyd.

block base. By David Smith Accessed at
http/AMww.pinterest.com

Fig. 2.6: Abstract Expressionia

2.101: Importance of Mother and Child sculpture

"A person who has no descendants in efeatngies the fire of life, and becomes

forever dead sinceishline of physical continuitys blocked if he does not get married and

bear chidreh This is why mothers at all times would like their chidren to refiect the

affections they have for the youngeones (Mbiti, 196%

Images of women holding chidren may reflect a number of ideas, for example, they may
representthe affections of mothers, fathemncestors and serve as "symbols of ineage or

clan forbears, the generalized andarnate dead" (Cole,985).
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It is beleved that the chidless wife bears a scar which nothing can erase. She wil suffer
for this; her own relatives wil suffer for this and it wil be an irreparable humiiation for
which there is no source of comifort in traditional lfe. kst and chid statues are

therefore mounted at their abodes as a symbol of hope that it would stil be possible for

barren women to also bear chidré@ole, 1985).
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CHAPTER THREE

MATERIALS AND METHODS

3.1.1:Research Design

The research design adopted the researcher could be justifiable here that the
researchconcerned among other things, hovetalsmiths would have to expldie field

of welding and fabrication technology, demonstrate thelepth knowédge gained in
other practical mtalsmithing processessuch as cutting, bending, twisting and forging,
combining the mechanical properties of mid steel such as ¥4 rods, 3/8 rodsardat
12mm steel rods, 1% incangle irons and 1mm steel sheets, and the application of the

forming techniques in &r dayto-day line of production.

The objectives of the researgtas accomplishedhrough descriptive resezn design and

StudioBased Action Research

3.1.2:Descriptive Research

The qualtative aspect of the descriptive research included review and analysis of articles,
other research publications, journals, website publications, books on metal fabrication,
hand sketches, hand drawings, computer aided designs ( Auto CAD), emadws, oral
discussions with people in the sculpture and engineering field, experts in metalsmithing,

practical experiences gathered over the yea also during this researchvirelding and
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fabrication and the production of metal motheand -chid sculptural pieces at the

metalsmithing studio.

These helpedn getting deeper understanding of both the past and prevailing practices in
these areas. The oral interviews and discussions with experts in the sculpture,
engineering, the metalsmithindelds and coleague students helped to clarify and
appreciate the views and opinions of academicians, engineers, sculptors and great
metalsmiths, thereby providing much more ideas for the future development of metal

sculpture fabrication in Ghana.

3.1.3:Studio Based Research

Studo based research mainly involvelde production of theartifact or the fabrication

stage and writing fothe project report. It employethe application of praxis andkegesis.

The praxis aspect tookare of basicaly # practical work which involveda cycle of
observing, creating and analysing what heen created. The exegesis tomke of the
description of how the work was created, the problems encountered, how problems were
solved, and theimportance of thertifact and whether onot, the objective of the research

or the concept around whidhe artist was working, weattained.

Together the praxis ande exegesis that the artist wehtough from the designing stage

til completion of the project, it can confidentipe describé as a research work,

(Marshall, 2010).
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According to Marshall (2010)these components of the studio based research can be

evaluated based on the following five factors:

1. Description of the subject matter of theifact produced

2. Identification oficonography

3. Notation of the impact of the selected media and the method of production.

4. Principles of art and the organization of visual elements such as line, shape, colour,

space, texture, movement, time and composition.

5. Description of style andr process.

This study adopted metalsmithing based production process to fabricatartfaet and
obtained a result which is typicaly aght i ng scul pt urefectons of t he
Af fectiond. The wel ding and ucfioa bftheastifadt i o n

offer a lot of advantages as compared to the other methods that could have been used.

These advantages include effective and efficient use of different steel products, cutting
down double expenditure by mounting platforms for sardptpieces, mobility and
durabiity. Techniques such as hollow metal sculptures fabricated with lightweight sheet
metals without strong armatures may not be as durable or able to sustain external
pressures as these, and those made of plaster of Parist,cgaye or of other materials,

would have required another form of support which comes with an extra cost.
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3.1.4 The Design

The designingstage of the project involved a series of sketches which led to the outcome
of the actual artifacts which the researcher chose as masterpieces for fabrication. The
figures 3.01 to 3.0below show some of the series of sketches and drawings that helped
to arive at the blueprints for this project worki-ig. 3.06 and Fig. 3.0Were selected for

further development tikhe final drawings for thefabrication were obtained

Fig. 3.1 Fig. 3.2

Fig. 3.1- 3.2 Series of sketches and drawings atdbsigning stage.
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Fig. 3.3 Fig. 3.4

Fig. 35

Fig. 3.3 3.5 Series of sketches and drawings at the designing stage.
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Fig. 3.6 Fig. 3.7

Fig. 3.6 3.7: Series of sketches and drawings at the designing stage.
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Fig. 38: This figure was selected for the first statue.
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Fig. 39: This figure was selected for the second statue
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3.2 Materials and Tools (Introduction)

This stage bthe research focuseoh the major materials and tealsed in the execution

of the practical project. Some had been described briefly before their uses during the
studiobased work; others were only mentioned while others also had only their uses

stated.

3.2.1 Materials for the Research

The major materials used in the fabrication process were sted. f{@ome of the steel
forms were 12mm steel (or iron) rods, 6mm steel rods (popularly known as 1/4 Rods),
5cm angle bargpopularly known as 2 inches Angle Iron), 1mm steel sheet, % flat bars,

inch flat bars. 2.5mm and 3.2mm Welding electrodes, 17-auitnuts, 1.5 electrical
cables, 4 switches, 2 lamp holders and 2 bulbs including other auxiiary materials such as

fllers, primers and paints wesdso employed in this project

Steel(oriron) rods (12mm)

These are avaiablen circular crosssections with diameter varying from 5mm to
250mm. They are widely used reinforcement in concrete structures, construction and
steel griwork. The most commonly used creextions have diameters varying from
5mm to 25mm with the correspding weight per meter length as 1.50N and 38N

respectively. In this research, six of such rods were used. They were used as
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reinforcement for the skeletal ramework and also as the support inside digstghefor

the sculpture piecéRangwala, 2008).

Fig. 3.1Qsteel (or iron) rodgl2mm)

Steelrods (6mm)

Six milimetre steel rods are very flexible and pliable forms of steel extruded rods mostly
used for binding light weight structural works and also for fabricating meshes and other
netlike products. Since the research was jeered towards welding heavy metals to lighter
ones, eight of these rods were also employed in the entire project to link other parts of the
armature. They were mainly used for the fabrication of tkelewl heads of the

sculptures(Rangwala, 2008).
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Fig. 3.11steel rodg6mn)

Angle Bars/Angle Irons (5¢cm)

The angle sections may be of either equal or unequal legs. The equal angle sections may
vary from 20mm x 20mm x3mm to 20mm x 200mm x 25mm.the corresponding weight
per meter length are respectively 9N and 736N. The unequal angle sections are availabl
in sizes varying from 30mm x 20mm x 3mm to 200mm x150mm x 18mm. The
corresponding weight per meter length is respectively 11N and 469N. The main functions
of angle sections are extensively in the structural steelwork especially in the construction
of steel roof trusses and filler joist floors, but in the research, three full lengths of such
bars were used for the construction of the rigid framework of the pedestal or the support

base that carriehée entire weight of the statu@Rangwala, 2008).

40



Fig. 3.12 pieces of 5cm angle bars

Steelsheet(1mm)

These were flat forms of steel manufactured in sheets of 0.5mm, 0.8mm, 1mm, 1,25mm,
1.5mm, 2mm, 2.5mm, 3mm, 3.5mm, and 4mm.other flat metals greater than these
thicknesses are referred to as mailtes. Due to its light weight and its pliabilty,
ductiity and malleabilty, they can most of the time imed forworks that would require

a lot of bending, cold working, hollowing and sinking. Four of the 1mm steel sheets
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were used for the fabricato of t he outer coverings, or

Some werealso used to cover the pedeg@angwala, 2008).

Fig. 3.13: a section of 1mm steel sheet and another 1mm sheet from which templates
were being cut.

Flat Bars (3% inch and %2 inch)

These arealso extruded forms of steel. They come in varied sizes depending on the kind
of fabrication or engineering works. Some have thicker esestions while others are of
thinner crosssections. Seven pieces of flat barsvere usedfor the fabication of the
armature that served as the interior support steicfar the sheet metal templates

(Rangwala, 2008).
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Fig. 3.14: Flat Bars(% inch)

Welding electrodes(2.5mm and 3.2mm)

2.5mm welding electrodes are sometimes referred to by otblelers as the Grade 12
electrode whie the 3.2mm Welding electrodes can also be referred to as the Grade 10
electrodes. The bigger the electrode, the smaller the grade number encergia. The
3.2.mm electrodesvere usedin joining the thicker metals fen buiding the armature
while the 2.5mm electrodes were used in joining the quarter rods, the fiat bars and the
sheet onto the armature. One packet of the 3.2mm electrodes and four packets of the

2.5mm electrodes were used for this project.

43



Fig. 3.15: A packet of 2.5mm electrodes

Bolt-And-Nuts
Bolts are the cylindrical rods of metal with external threads cut on the outer surface to
serve as male during fastening operation whie nuts are mostly hexagorikedigkm

of metal having internal thread® serve as the female during fastening. In this project,

four bolts and nuts have been used to root the sculptures onto the ground in order to

prevent them from faling in case of any heavy storm.
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1.5 Electrical Cables

These are the types of copperblea that were used by the researcher to connect
electricity from the wall outlet to power the bulbs that would provide the reflections that

the babies would conceptually be portraying. In al, 1800cm of 1.5mm copper cables

were used for the entire project

Fig. 3.16: cables and other electrical accessories used for the project.

Switches, Lamp Holders ad Bulbs

These are the electrical materials used with the cables to connect electricity onto the

sculpture pieces. Two switches, two lamp holders and Iwibs were used for this

research.

Flexible PVC Pipe (25mm)

PVC Pipes wereused to provide double insulation for the copper cables. This is because,

as an external and lighting sculpture, there is the possibiity of thermodynamics that can
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cause the ddes to melt and attach themselves to the inner wals of the sculpture causing
the statue to be electrified, which in turn can damage or even kil anyone who touches the

Statue.
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Fig. 3.17: From left to right areturpentine, primer, hardeners and fillehocolate brown
and golden yellow flamingo oil paintssed for spraying the artifacts

Filler

Filer materialwas used to conceal all possible cracks and holes in the joints that might
have been created during the welding process and also for drgssitgapes and forms

that might have deformed during the fabrication process.
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Primers and Paint

These are finishing materials. After grinding and sanding, the primer was first painted
over the entre surface of the work to give the work a uniform surfAceantirust

coating was also appliebefore spraying the work the actual colours

3.2.2: Tools and Equipment for the Research

The various tools and equipment used for this project have been categorized based on
their functions. They are; measuringiarkingout and settingput tools, cutting tools,
shaping/forming tools, holding tool, striking tools, joining tools/equipment, safety

equipment and electrical accessories.

3.2.2a: Measuring, Marking-Out, Setting-Out Tools,
This group of tools included all the tools such as permanent and board markers, tape
measure try square and the scriber used for the marking and drawing of ines and shapes

on the various materials.
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Fig. 3.18: Markers Fig. 3.19 tape measure

Fr

Fig. 3.20:try square Fig. 321: the scriber
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3.2.2b: Cutting Tools,

These included all the tools which were used in one way or the other in the removal of

parts of ether metal or the manila card. Below were the cutting tools.

Fig. 3.22junior hacksaw Fig. 3.23 hand saw

Fig. 3.24 cold chisel Fig. 3.25 scissor
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Fig. 3.26 hand snip Fig. 3.27 jig saw

Fig. 3.28 hand files Fig. 3.29 hacksaw

4 2
e -

Fig. 3.3Q guilotine machine Fig. 3.31 portable electric grinder
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3.2.2c: Shaping/Forming Tools

These were the tools with which the various cold bending and shaping operations were

carried out. They included metal stakes and the anvil

Fig. 3.32 metal stakes Fig.3.33t he smitho

3.2.2d: Holding Tool,
These included the tools used in holding the metals in various ways for measurement,

cutting and shaping operations to be carried out. They were bench vice and pliers.

Fig. 3.34 bench vice Fig. 3.35 pliers
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3.2.2e: Striking Tools,
These were the tools used to impact blows or force onto the metals in order to effect a
change in the original or the assumed shapes of the metals. Striking tools include

hammersand mallets.

Fig. 3.3: A hammer Fig. 3.37 wooden malets

3.2.2f: Joining Tools/Equipment.
These were the tools and equipment used to apply the actual welding processes which

were the main techniques being explored in this research. They included the Miler A/C

225 welder and its accessories, and theamgtyene welding setup.
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Fig. 3.38 Oxy-Acetylene Setup Fig. 3.32 Miler A/C Welder

In addition to these, thetudydid not also compromise on safety. He was almost always
in safety clothing and equipment such as the basebal cup, goggles, glafety boot,

an overcoat with braces.

3.3.0: THE FABRICATION STAGES

3.3.1:Preparation of materials.

The entire preparation of steefms involved a lot of processes. Some of which were:
1 procurement and transportation,

i straightening,
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1 measuringand marking out,

1 cutting and

1 Coldbending.

3.3a:Procurement and Transportation

Materials, especially the variousrms of steel were bought and transportdtbm the
market to the studio for further preparation processes to be carried out. The protcureme
process was swit because a sureegd window shoppindpad already been doraound

for better and suitable prices. Conveying the metals to the studio was done with the

assistance of the tradersdé own dispatch ve

3.3b: Straightening the metals

Due to the length of some of the steel forms, it became necessary that those that were
pliable enough and could be bent such as the flat bars, quarter rods and the 12mm iron
rods were bent before transporting them to the studio. Upon reaching the stuglio, the
were straightened again for easy measuring, cutting and setting out processes to be

carried out.
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3.3c: Measuring and marking out

Metals were measuredaccording to the required length for first, the fabrication of the
framework for the pedestal (basegecondly, the fabrication of the grids which the
armature was supposed to be welded ,oatw thirdly, the fabrication of the major pillars

or the vertical frameworks of the statues.

Fig 3.40 Fig. 3.41

Fig. 3.41- 3.42: the measuring and marking ooperationson the angle bars to be used

for fabricating the pedestal.

3.3d: Cuitting
After measuring and marking out, the bars were cut in preparation for the welding
process. All the ctibg at this stagewas done manualy with the use of the Pistol Type

Hacksaw set with an 18 TPI blade.
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Fig. 3.42 Fig. 3.43

Fig. 3.43Fig. 3.44 the cutting of the iron rodsand flat barsused for the vertical

framework of the stabiles

3.3e:Cold Bending

The type of bending process used for the entire project was cold behditigs stage,
the cold bending techniqueas usedto bend the 12mm iron rod manually with the aid of
a benchvice; the flat bars were also bentanually with a sketchfdhe required shape

drawn on a flat tabletop. Sheets and quarter rods were bent on wooden and metal stakes

with the aid of a wooden mallet.
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