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ABSTRACT

Tile modem ceramics indus tn; docs lite smile tlrillS'; as old-,; Iyle potter». It fill/Is mid refine»
clau, then shnpc» II l1d fires it 011 a srmll1scalefor the domestic, commercial and induslrial markcts.

The South Africllll ceramics illdl/stry ha« SI'01I'1I stmdily OVCI' tire last 30 ym r,; 1111/1is at present
the largest 011 the AJi'icml continent. Thi« papl'/' traces tire dcrclopment of ceramic tile production ill
SOI/ IIr Africa[rom liS early liS 2.UUOymrs ago, Ihl'Ol/glt to des(~11 trends and the loattunt offactories.
Ql/ality control of rml' nuttrrials and the role 'iflJlllllily management ill tlic mnnufacturing proce:,:, i,;
discussn! ill detail. Filially, the papCl' addresses tilt' IJllalitll 'ifll'orkll1all,;lt ip ill Soutl: Africaand takes
a brit] look at tilillg systell1s and standards.
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1. INTROD UCTI O N

Clays and min erals hav e been presen t in the earth's formation since the beginn ing
of time. Follow ing their di scovery, it wasn' t long before human kind found a wa y to put
them to good use. Owing to human ingenuity, the production of ceramic goods is a
th riving ind ustry throughout the world tod ay.

In Sou th Africa, the ceramics industry is by far the largest user of clay raw materials.
This indust ry prod uces glazed and unglazed wa ll an d floor tiles, struc tu ral clayware for
the build ing ind ust ry, whitewa re and sanita ryware,

The ceramics ind ustry makes a subs tan tia l contribu tion to the Sou th African
economy. Its economic significance not on ly resul ts from the value of its ou tpu t and
the employ ment it p rovides, bu t a lso from its interrelationsh ip with the buildi ng
ind us try.

2. HI STO RY

The ea rlies t pot tery made in sou thern Africa predates the colonial e ra by more
than a millennium. Pastorali st s known as the Khoikh oi migrated to the sou th-western
and sou the rn parts of the sub-continent some 2.000 yea rs ago, introducing bot h sheep
and po tte ry to the region . They, and the ea rly Iron Age Bantu-speaking farming
communities further north, made low-fired ea rthenware pots for various domestic
purposes.

Afte r the co lon ial occu pa tio n of the Ca pe by the Ne the rlands in 1652 - w hen the
Dutch Eas t Ind ia Co mpany es tablished a provisioning station for its merchant fleets
on the shores of Table Bay - Eu rope an earthe nware and stone wa re, as well as Orienta l
porcela in were int rod uced to the Cape. Historical so urces ind icate that some locall y
mad e pot tery was availab le in 1665, but very lit tle is kno w n abou t this ware.
Alth ou gh the Ne the rlands occup ied the Ca pe for almost a cen tu ry- and- a-ha lf, Dutch
tiles di d not fea ture prom inen tly in the bu ildi ngs of the peri od ; those th at did occur
were usuall y introd uced d uring restoration or rebuilding unde rtaken at a much later
dat e.

The impo rtation of domestic ceramics continued afte r Britain ga ined con tro l of the
Cape in 1806, although the re were isolated attempts to produce ba sic household item s
in the eas te rn parts of the expa nd ing colony. Mass-p roduced tableware from England
wa s now used on an increasin g scale by the region 's Euro pean populati on, which
expa nded significantly during the second ha lf o f the centu ry afte r the di scovery of
d iam ond s and gold in the interior. Th is so-called "mine ral revolution" of go ld and
d iam onds d ra mat ica lly transformed the eco no my of the sub-con tine nt, leading to rap id
ind ustrialisat ion and attracting further im migrants, mainly fro m Britain and Europe. It
is es timated that at the end of the Dutch period , there we re so me 25.000 Europea n
se tt lers . Just over a centu ry later, when the Unio n of Sout h Africa was crea ted in 1910,
the country 's so-ca lled ~vhite comm unity had grown to a million, p rovid ing a
subs tantial market for ce ramics and other goods manufactu red in the northern
hem isphere.

During the second half of the 19th centu ry, wall and floor tiles bega n to be imported
from Eng land for ho uses, civic bu ild ings and churches. Even complete Doulton terracotta
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facades were ship ped o ut to So uth Africa. This flow of archi tectural ceramics increased as
a result of the rapid urban isation which accompanied the co untry's industrial ex pansion,
and conti nu ed well into the 20th centu ry. The products of a ll the major tile manufacturers
of the time were ex po rted to So uth Africa and still survive in fairl y large num bers, despite
widespread u rban redevelop ment.

At the beginning of the 20th century, Sou th Africa was s till almost entirely
dependent on imported ceramics. Bricks and roof tiles had been manufactured in the
country fo r a cons ide rable period, but no domestic ware or d ecorative a rch ite ctu ra l
ceram ics were being produced locally. Against thi s background, the d iscovery in the early
18YOs of a very large deposi t of co mmerciall y viable clay a t O lifantsfontein in Gau teng
was an eve nt of co ns ide rable significance. It led to the establishment of the pioneering tile
manu factu rin g co m pa n ies.

In 19-17 Un ion Ce ramics (Ptv) Lim ited began mass p roducing tiles in Meyertun.
Approximately 12 500 square metres a month were produced and cons isted of mai nly
white and a few pla in paste l colours. The tiles were prod uced in an electrica lly fired twi n
tu nnel k iln - a t that time uniq ue in the world - w ith the bisque be ing fire d on the one side
and the second glaze firing taking place on the o ther w ith a di viding wall bet ween.

In IY53 a leading English firm started manufact u ring tiles in O lifant sfon te in. Its
kilns were a lso fired by ele ctricity, as thi s was the chea pest fue l av a ilable a t the tim e.

As p rod uc tion inc reased, kilns became larger and a more efficien t fuel had to be
fou nd . Kiln s were converted to firing wi th heavy fuel oil. Du rin g the fuel cr is is in the lat e
I970s, firms were encouraged to convert their kilns to gas supplied by Saso l, a loca l
p roducer of petroleu m from coal. Th is was po ssibl e as Sasol ha d ex tended its netw ork of
pi pel ines ex tens ive ly which, in tu rn , made it possibl e for the fast-firing of tiles th rough
rolle r kilns. Th e first roller kilns for the man u facture of wall and floor tiles were
comm issioned in I98-l.

For almost 20 years, only two major tile manu factu ring co mpanies existed in Sou th
Africa. but eventually other large co mpanies began manufacturing ce ra m ic tiles,
p rovid ing much needed competition.

So uth Afr ican manufacturers of ceramic wall and floor tiles have invested heavilv in
modern plant and eq uipment and today are capable of prod ucing world-class products.

All manufacturing equipment is imported from the co ntinent, as there a re no local
manu facturer s of presses, spray dryers, dipping machines and sc reen printers.

It is interesting to note that present day trans fer decoration is but a so phistica ted
revival o f the transfer decorati on used in the loca l tile ind ustry in the 1950s. Many of the
ori ginal raw mater ial s, glaze com ponent s and stains are still in use todav, but
manufa cturing technology has ev olved g rea tly in recent times.

3. DES IGN T REN DS

Early design s in Sou th Africa were la rgely infl uen ced by trends in Europe. O ne of
the fines t examples of thi s can be fou nd in ce rtai n a rchitectu ra l designs such as the
ra ilway stat ion in Johannesburg, commiss ione d in 1Y26 and ins p ired by the well-kno w n
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Spa n ish Alha mbra. In the bar, the tiles consist of interl ocking geometrical shapes glazed
in bright, cont rasting colours, creating an extreme ly rich and decorati ve effect. Similar
design s on 150 x 150 mm tiles were later used for domestic commissions. In the station
waiting room, there are panels with Dutch proverbs in Gothic lett ering (the tea roo m also
has three such panels), which were traced from canvas pa nels imported from the
Ne therlands to decorate the railway station.

Ano ther Europea n-inspired creation is the post o ffice in the small town of Iren e
nea r Pret ori a, which has a wa ll mural depicting ea rly settle rs in the country. The tiles
used in the mural were hand-craft ed by Euro pean tradesm en at Olifa ntsfo nte in in
1922. Th e tiles for the mural cou ld possibly be the first mass-p roduced tiles in Sou th
Africa.

Today, approxima tely 22 milli on square metres of ceramic tiles are sold annually in
Sou th Africa. Of these, 12 mill ion are floo r tiles and 10 million wa ll tiles. The floor tile
market continues to grow at a rate of about eight per cent per annum, while the wall tile
market rem ain s stable.

In an article published in FLOORS in Africa , a local publication which focuses
spec ifically on the South African flooring industry, John Couzis, chief execu tive officer of
a leading local ceramic tile di stributor said: "Fifteen, twenty years ago, ceramics was very
much a million aire's product. It has now become a middle-incom e, even a poor ma n's
floorcovering, with pri ces continu ing the steady downward trend. I believe ceramics will
eventually becom e the most affordab le floorcovering on the mar ket.

The j1tlorillg cah' ill South Africa.

"The internat ional use of ceramics is on an upward trend. Ne w production methods
dram atically increased volumes, thus reducing the uni t cos t p rice and conse quently, the
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pri ce of ceram ics. In Eu rope , replacing the ceramic floor tiles in a ho use every th ird or
fourth ye ar is becoming a trend, simply because the tiles are so cheap" . (FLOO RS
April / May 1995).

' In a lat er a rticle, FLOORS estimated a 75 per cent g rowt h o f the ceramic floor ing
and marble sector ove r five yea rs (FLOO RS Feb / :Vlar 1996).

Couz is was also qu oted in the Sunday Business Times ea rlier th is yea r: "Ceram ic tile
consu mpt ion continues to rise. In Sou th Af rica, dema nd is less tha n 0,5 m - pe r capita,
against the cu rre nt figu re of ASCER (Spanish Ceramic Tile Manu facture rs' Associat ion of
aproxirnately 2,33 m' in Eu rope, bu t our ma rket has to grow... More people are becoming
homeowne rs and ceramic tiles are becoming the prod uct of choice".

Mode rn Sou th African design trend s are still highly infl uenced by Europe an vogue,
and to ensu re th at they keep up with the lates t fashi on s, South Africa ns pay regular vis its
to international fairs such as Cevisarna in Valenc ia.

Al though rust ic tiles remain the p redom inant fashion tre nd in South Af rica, the
origina l ru sti c design tha t has been seen for severa l years is beg inning to d isappear.
Th e re are ve ry fe w loud colou rs and harsh transitions betw een the nuances. Instead ,
there are warm, nat ural colou rs wi th harmon ious sha di ng and finely tuned accessories
suc h as friezes . O ne also sees man y so ft shades of g rey, pink , cream, aprico t an d
turquoise .

All this has led to a turnaround in the overa ll design concept. "Rustic" has been
replaced by "country-home" style, which is very often elegant and suave and can be seen
everywhere. Ne ither classic, nor cold and aloof. it is, in fact, an upgrade of the country­
home style and conveys a feeling of cos iness.

South Afr ica' s ethnic di versity and large immigran t population create a dem and for a
genuine mu lticu ltural aes thetic look . Outside facade s are not popular in Sou th Africa as the
ambien t tem peratu res, which, in Winter, can range from -6" to +IS"Celsius in as litt le as five
hours, can create movement in the tile pan els. For this reason, ext rude d split tiles are
preferred and allowances must be made at the design stage for movement jo ints and
fastening systems.

So uth A frica ' s reconst ruction a nd developmen t prog ram me in cl udes the
deve lopment of low-cost housing fo r p revio us ly d isa dva ntaged co m mun ities . Th ese
projects coul d im pact d ra matically on the fu tu re use of wa ll and floor ce ra m ic tiles.
With it co mes a move to more eth nic t rend s a nd the use o f b righ t co lou rs in geometric
desig ns.

4. LOCATION OF FACT O RIES

Most South African ceram ic tile manufactu ring facilities are concentra ted in the
province of Cautcng. the country's commercial ca pita l. Eng ineering tech nology and
expert ise established in this reg ion during the gold and d iam ond revolutions, an d perfected
du ring the subseque nt Second World War, was eas ily converted to ceramic tile
manu facturing facilities.
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Location ofjactorie-:. ill Soutlt Africa.

There are several reasons why Gauteng is the ideal p rovince from which to operate
a manu facturing operation. Its population density is the highest in the country, whi ch
means it ha s the largest market for the sales and d istribution of tiles. Coastal a reas, on the
other hand, tend to be serviced prima rily by impor ted ceramic tiles.

It has proved to be most cost-effective for tile manufactu re rs to pu rchase raw
materi als th rou gh ou t the country and have them transported to the ir factories in
Gau teng. Here the tiles are produced and the n d istributed throughout the rest of South
Africa.

5. QUALITY CONTROL OF RAW MATERIALS

Research in the fields of clay mineralogy and ceramics in Sou th Africa at first tended
to lag behi nd the rap id pa ce of exploita tion of clay raw mater ials. With the advent of
modern techniqu es such as X-ray d iffraction anal ysis, di fferen tial therm al ana lysis and
electron microscopy, detailed stud ies of the clay mineralogy of South African clays were
under taken. Althou gh Sou th Africa is gene rally well -endowed wi th clay and hard raw
materials, the quality of these raw materials can va ry.

The term raw materi al s usually refers to all the material s that are physica lly
inco rp orated into th e final p roduct, and often comprise auxilia ry mater ials su ch as
binders, which affect the products' in term ediate p ropert ies suc h as unfired strength.

To appreciate the beh aviour of products during manufactu re and to develop new
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Since the lifting of trade
res trictions, Sou th Africa opera tes in a
g loba l marke t w he re increased

o rrefinedThe

Dt'po~ ib, hard iI/ltf ,.; ( ~(t I11llta ia/::. .

products us ing th e most appropriate 1. FLOOR TIL EPLANT

m ateri al s, an unde rs tan d ing of th e 1.1 R.\ II' .IIH ERIMS

various raw m at e ria ls is essential. L J.l. O:\lLf
1.1.1.1 \ fO ISTLRE CO:-';TEr\ T 0 1; I.\j CO \ 11'\C [{ i\ \ \, \lAT[RIALS
1.1.1.2. RESIDUES OF IJ\ CO .\11.\;(; \i ILl.E1l \ lATEI-: " \L5
l. t. !..1. CII E\ 11CAL A\:ALYSIS t\ :'\ () m.rrox 0 '\ EVER) BAlC H

OF FELDSPAR
/.1.2. lVEEnrrCLAYS)
1.l. .2.J LITRE WEIGHTS
1.1.2.2. RLSIDUlS O.\: Iueum SIEVI

I .I .:!..} C<Y\ '!"RACTlO :\ O\J ~ J 2 SA\ I I' I,F
/ .1.2. 1\'EFl\LH ALL RAiL\lATE RIAL'i J
1.1.2.3. C1 IE\l ICAL A:\'A l)'SIS - SA\ IPUS SE:\ 1 TO CSI.R.
1 " ~ l l r rl~OP[RTI["

1.2.1. l lAJ/Y C\Htt <;; ARK 1>\\ 'KI
1.2.1.1 ITIRE WEIGHTS
1.2.1.2. RESIDUES 0 \1 106~lm SIEVE

1.2.1..1 VISlTlSITY- TORSIO:-< VISCO\lETE R
1.2.U PART ICLE SIZE DISTRlBUTro:,\ (II ' · 20unl, - tuu m. -Inum.
1.2.2. lVFEKD

1.2.2.1. ~IO:\ , WED & FRI ARK SLlPSA\lI'L ES TO BE PRESSED I'\TO
«t: FOR CO:\TRACTIO:\ A '\D WAl ERAB~OI{fYfIO:\

1.2.2.2 St\ ~ I I'LE OF SLIP FRO\ l A RK ro BE SE:\ 1 TO 11iC i lC ATE
J .l pu..r PROpeRTIeS

1.U . n "110
L 1 1.1. SIFVE "\::\ L'rsrs t\ :\ 1) DLST ~ IO r STL1{ r 0 '\ SPRA' DRIED

IJL ST
1.3.2. lVEH:U

1.3.2.1. ~IO~ . \\-"[D & m l SA\ IPLES TO BE m ESSED FRO~ I D UST

I\:TO~ ! 2 FOR CO:\TRACTIO:\ A'\D WAl ER A B50RI'T IO'\'

N a tu ra ll y occu r rin g minerals
mav e ithe r be used "as mined ", o r in a
pre-trea ted fo rm - ca lcine d , ground,
b lended . Pretreatmen t he lps to reduce
th e na tura l va r ia b ilitv of mineral
d eposits to g ive co nsis ten t su p p ly
w he n u sing raw mnte r ia ls, and is
becoming in creasingl y co m m onp lace
as processes a re a u to m a ted and
requi re more co nsi st e nt ma teria ls .

hi uhl vb _

syn thetica lly produced m aterials such
as the frits and th e industri al chem icals
w hich a re o ften used, a re relat ivel v
expens ive, but are em ployed fo r th~
specific prope rties w hich they impart,
such as lo wer fir ing te m pera tu res.
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2. WALL TILEPLANT
1 1 RA W MATERIALS

J. l . l DAll Y

2.1.1.1 . MOISTURE COI':TD lTOF IN coxuxc RAW\ IATER IALS
2.1.1.2. RESIDUES OF IN COMING MILLED \l ATFRIALS
1.1.2. WEEKLY (Cl AY$J

2.1.2.1. LITRE WEIGHTS
2.1.2.2. RESIDUES O\l lll6um SIEVE
2.1.2.J. CO\l TRACTION 0 \1 4/ 2 SAMPLE
2.T .2A. WATER ABSORPTION O:-J en
' .1.2. IIUKI YIAI.I. RAil ' MATER IAL51
2.1.25 . CHEMICALANALYSIS - SA\ II'LES SE~'T TO C.S.I.R.
22 l;;1IP PRO PERTl E,

' . J I. DAIIY f -\HLLS ARK TA \ 'Kl

2.2.1.1. LITREWEIGHTS
2.2.1.2. RESIDL;ES 0 :-': l 00llffi SIEVE
2.2.1.3. VISCOSITY - TORSIOI': VISCOMETER
2.2.1..1.. PARTICLE SIZE D1STRlBUTIO:\ & +20um, +lOum, -lOum.
' .1.1 . lVfE KI Y
2.2.2.1. MOl':, WED, FRI ARKSLIPSAMPLES TO BE PRESSED [ \TO

~ / 2 FORCONTRACTIO\l A~D WATER ABSORPTJO\l
2.22 .2. SAMPLEOFSUP FROM ARK TO BE SEI':T TO HIGHGATE
2 1 !JUSTPROPERTJES
2.3.1. DAil Y

2.3 1.1. SIEVE AI':ALYSIS AND DUST MOISTLRE 0\1 SPRAYDRJED
DUST

2.l1. WEEKLY
1.3.2.1. MOl':, WED, FRI SA\ l PLES TO BE PRESSED FRO\ l DUST

Ir\TO 4/2 FOR CONTRACTIO\l A\l D WATER ABSORPTIO\l

Laboratory checks all incoming materia/::. (wall tiles).
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com petition is d emand ing more
di verse p roduct ranges, higher product
qua lities, automated prod uct ion
methods, grea te r flexib ility of
production and lower manufacturing
costs.

These driving forces for cha nge
have certa in implications for raw
mate rials and supplier-ma nufactu rer
in teraction. In partic u lar, the raw
mat erial s must possess tigh ter
specifications, be consiste nt in terms of
key propert ies and be competitive ly
priced .

Sou th African organisa tio ns have
to face several cons traints:

• tran sport cos ts bo th to and
within South Africa;

• poor continu ity of su pply of
in d igenous raw ma te ria ls ­
so me local South Africa n raw
mate ria l su p p liers a re ve ry
mixed in their attention to a
sta ndard supply;

• sma ll industry base with little purchasin g power.

Owing to th e ever-increas ing demand fo r quality ma te ria ls, both in-house
companies and su ppl ie rs are be ing awarded ISO 9002 accredita tio n . Sev era l respected
insti tutions perform stringe nt testing to ensu re th e prod uc ts conform to th e use r ' s
requirements. One of these is the South African Bu reau of Standards (SA BS), wh ile the
othe r is the Ma ttek di vision of the Co unc il for Scie nt ific and Indust rial Resea rch
(CSIR).

Criteria for the Choice of Materials

A number of criteria are used for choosing materials:

• cos t an d ava ilab ility;

• che mical com position and consistency;

• unfired beh aviou r;

• fired beh aviou r;

• physical p roperties, for example, particle size d istri bution; and

• minerology.

Fortuna te ly for ceramics, raw mater ials a re p len tifu l and cheap, even in Sout h
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-I. COLOUR RQQ~I

·n R:\\\' \ 1;\lfROI ,
'; 1.1 . [Hll)

• .1.1.1. RESIDLES \ lESH SiZE SI'ECIFIED BY COLOUR ROO\ I
• .1.1.2 IRO'\ CO\l T[ :\T 11\ 1'1'\1
• .1.1..1 \ IOISTLRECO:\ TEt\.rs
-1.2. FRII I' RO PERTIES
-l.2.1. [Hit)

'2.1.1 . Tl IER\ lAL EXI'A'SI0 1\ I:\ CLL'Dl:\ G DlO ER\lI:"AT IO'\ Of
\lEW rOI~T

.1.3. G LAZE PROPEBTI ES

HI. DAllY
·t J .1.1. SEDlME:\ rArrO:\
n .l2. PARTICLESIZE DISTKIBLOIO'\ ISEDIGRAI'HI
4.3.1.3. Tltf.R \ I:\L E.\P":\~IO;": I.'\CLL DI:'\G DF.TER\lI :\'ATlO.'\ OF

YIFl D 1'0l'.;T
; . LA BORATORY TR IALS
5.1 \'fI\'R..\\\' .\I -\TrRIt\ L";
5.1.1. CO\ IPI.ETIO, 0 1; 'EW RAW \ lATERIALS REPORT SHEFf

5.L~. 2 KG. S;\ \ IPLESh:T TO IIICHGAIT
3.1.3. BOm .ETRI AL5 l SI,\( ; 'E\\ \tATERIALA~DCO\tPLETIO'

OF TF5T SHEET
5. '). RfClPf UUR1T10\'l;

5.2.1. CO~IPL F.T IO\' OF PRO\ I\ IATE A\' :\L) ~IS

5Ll . FOR\ ILI.ATlO'\ OF TRIAL BODY RECIPE
5.2..1. eorn.r fRIALS(W ;\F.\\' BOD Y RFCl PF. A'\D CO.\l PLETIO'\"

OF [EST SIIEH
5..2.-t T\\/O \ 111.1. TRIAl. TO BE [X ) \, £: A \;O CO.\IPL[TIOi\ OF

PRODCCTI( } \J TRIAl. RFP(1RT SI IEEr
5.2.5. 5 KG. SA\ l !' l .Eor TRIAl . BO DY TO I f IGHC.....TE

These are de fined as:

Key Prope rties of Raw Materials

Chemical COI I'I'O" itioll and Loss 011

ISlIitilJII: Th e ch emical composit ion
d efi nes the na ture and quan tity o f
active ing redients and identifies the
presence of impurities which can affect the fired colour or processing be haviour. i.e .
so lu ble salts. Both organic an d inorganic constituents are important. Th e most
important prope rty is that the materials are co nsistent, and thi s leads to improved
predictability o f the behaviour during p rod u ction .

Othe r facto rs which det erm ine
the final cho ice of materials include
shri nkage on dryi ng and firi ng,
sus pe nsion an d bind ing p ro pe rt ies,
dry st re ng th and plas ticity.
Vitrificatio n a nd characteristics,
decomposition of firing, presence of
colouring o xid es, particle size and
mineralogy als o influence the choice of
raw materi als .

Africa . Silica is the second -most
abundant element in the earth's crust
(a fte r ox ygen ), with feldspa rs
accounti ng for 60 per cent of the
earth's crust, whi le cla ys occu r
worldwide.

Par ticle si: r: Along with the composition of the incoming materials, the pa rticle
size shou ld be monitored and controlled if a ny grind ing operation takes place. Control
of pa rticl e size in plastic mater ia ls suc h as clays ca n in flu ence d efloccul a tion demand,
packing dens ity and viscos ity. Contro l of particle s ize di stributi on for non-p last ics.
(fe lds pa r and silica) is crucia l in ens u ring tha t vitrificat ion takes p lace at acce p ta ble
tern pe ril t 1I res .

Bulk chemistry and particle size are particu larly importan t, as without these two
cha racte ris tics, vitrification a nd densification at acceptable firing temperatures in
acceptable times would not be possible. This means that these two properties can onl y
vary between narrow lim its, otherw ise it w ill lead to major differences in the way in
which formulations interact w ith water an d detlocculating chemicals.

It is often not practical to carry out chemical and mi neralogical analysis o f th e
mate ria ls at the facto rv s ite. It is feas ible, however, to measure mo is tu re content
a nd pa rt icle s ize, and sim p le observa tio ns ca n be m ade o n th e s ta te of the inc oming
ra w m ate r ia ls, for e xa m ple, wrong minin g m eth od s an d clay co n ta in ing
ove rb u rden .

ivlil1eral"s ical Comuosition: Thi s identifies the crys talline mater ials present, such as the
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leve l of flux and filler. Differen t clay mineral composit ions can seve rely affect processing
properties such as drying shrinkage, cracking an d deflocculation character istics.

M oist ll re COllt!'llt: A regular mo isture content is importan t and should be measu red ,
no t only for slip calculations, but also to ensure that water is not being purc hased in place
of the mate rial.

Other key p roperties include:
• defloccul ati on deman d;
• modulus of ru pt ure;
• fired colou r;
• surface area.

Advantages of Material Characterisation

Materi al cha racteri sation plays a vital role in trouble-shooting, a nd ens u res
manufactu rers becom e pro-active rather than reactive to loss reduction, as prob lem ba tches
are detected ea rly. It also ensures that ma nufacturers ha ve a flexible attitude to product
reform ulation, altho ugh it does require investment in acceptance test equipment and
procedures.

Altho ugh su pplie rs are taking increasin g ca re in the refinin g of materials, it is
inev itable that the clays, in pa rt icula r, w ill have variable p roperties. It is important to
u ndersta nd the effect that varia tions in the propert ies of the raw materials may ha ve
before they are used, and to adjust the composition accord ingly.

By app reciating the requirements placed on raw materials, as we ll as the properties
they impa rt, an insight in to the performan ce of the p roduction p rocess and subseque nt
products can be gained .

Close cont rol of raw material properties is im po rta nt for aut om ated production, loss
reduction and higher quality, as the products will possess certain features such as good
di me nsional stability and colour.

6. MANUFACTURE AND QUALITY MANAGEMENT

In South Africa the use of qu ality systems in the ma nufactu ring industry is still in
its infa ncy. Th is is owing to ill-informe d percepti ons of the client' s nee ds, accompanied
by the inept application of quality system p rinciples, w hich dominated qua lity-based
decision-making. Ce rtainly, lip se rvice had a subs ta ntia l influence in ea rlier, and
regrettabl y, even some current thinking on the matter.

In the manufacturing industry, awaren ess and understand ing of quality ha s
improved ove r the last five yea rs. Unfortunately, some ma nufacturers hav e on ly "gone
through the motion s" of qua lity without rea l commitment and subseque nt payback.
Those that have implemented coherent, well-st ruct ured and cost-effective qual ity
sys tems have see n decided benefits.

A commo n perception is that qu ality management is only applicable to a factory­
based type of environment and is totally inappropriate on site. With the necessary attention
and planning, however, qu ality principles on site can be successfu lly implemented .
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Nat u ra lly, the design office is equa lly able to be cons ide red for the application of the
p rinciples o f quality managemen t.

Local manu factu rers ar e scep tica l abo u t ap ply ing techniques and p rin cip les fro m
other countries to Sou th African situations . The ge ne ra l fee ling is that loca l cond itions
va ry, o the r pri ori ties ex ist, q ua lity mana gement cos ts too much, the current leve l of
labour development is inh ib ited and the like.

In te rn a tio na l experience in the fie ld o f q ualit y man agemen t has recently been
foc used arou nd a single series of interna tiona l documents. These are the Inte rn a tional
O rganisation fo r Sta ndardisat io n (ISO ) se ries of q uality sys te m st anda rds, the ISO 9000
se ries. It is no t wide lv kn o wn that So uth Africa had a kev ro le in the estab lishment o f
the tech n ica l com m ittee (TCl at ISO tha t was res pons ib le fo r the dra fting of the ISO
9000 se ries of d ocu men ts. So uth Africa was one o f the firs t co u n tries in th e w orld to
offer cert ifica tio n of quali ty systems to indust ry, w ith local inte rest and regi stration
growth follow ing close ly on the heels of the Uni ted Kingdom's British Stan dards
Insti tu te (BSI).

The development of the ISO 9000 sta nda rd into a tru ly g loba l docu men t is apparen t
whe n viewed as shown, illust ra ting those countr ies that have adopted ISO 9000 as the ir
qua lity standa rd. These docume nts are the majo r success s tory at ISO, g iving rise to
com me nts such as "one wo rld , one standard". The documents currently making up the
ISO 9000 set are given, alo ng w ith those cu rre ntl y plann ed and being p repa red . A point to
note is the fact that the ISO 9000 se ries constitu tes models for quali ty systems and is
therefore extremely flexible in its app licat ion. Th e core concept is that the minimu m
requ iremen ts o i each of e ithe r ISO 9001, "Model fo r Q uality Assu ra nce in
Des ign /Develop me nt, Production Insta llat ion and Servicing", or ISO 9002, "Model for
Quality Ass urance in Production and Installa tion" are demonstrated to be met in a ma nner
suitable to the implementer.

Sig ni fica nt add itions to these s ta nda rd s are those associated with qua lity
impro vement, qu a lity consistency and so on . Th e concepts of qual ity sys tems have
pe rmea ted into a ll areas of tec hno logy, not ably a lso in to environmental mat ters.
Cu rren tly, one o f the newest and larges t tec h nical committees of ISO - TC 207
(Environme nta l Managemen t Systems) is debating the application of ISO 9000 p rin cipl es
in environ menta l management systems.

To add ress the futu re needs of th is count ry and to find answers to all qu estions iacing
us is an enormo us cha llenge . I wish to propose a possible way to ach ieve development along
the correct path, nam ely the q uality high road . Some of the key elements involved include:

• Stan da rdisa tio n o f manufactu ring Ill ay be ach ieved in a va rie ty o f \-\Tays, one o f
w hich is by ad herence to codes of practi ce and other gu idelines su ch as SABS
1449- 1996: Specifica tio n of Cera mic Wall and Floor Tiles, and the d ra ft
specification on adhes ives .

• The requ irements assoc ia ted w ith mar k scheme participatio n are tw ofold ,
namely consisten t com plia nce w ith the spe cification requirements and ad he rence
to a fo rm of quali ty system es tablished to ens ure tha t consistency is indeed
ac h ieved. The m inim um requ irement of the qu ality component is to provide
co ntro l of q ual ity, but not necessari ly to man age it. as previously di scussed .
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Dceigneted control stations.

• Quali fy of design: The key to achiev ing compliance with client requirements lies in
full y underst anding what they are . These requirements include d esign
developme nt, technical interfaces, inputs and ou tputs, verification and chang es.
Ach ieving thi s is neither easy nor straigh tforward .
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A key cons ideration in d esign is that suff icient product informati on is p rovided
by manu factu rers to the designer wishing to utili se the p roduct. This includes
spec ia l requirements, precautions and preparations. Once more, com munication
is cruc ial to achieving a qu ality resul t.

• QlIlllity of manufacturing: It has been said : "The design wa s a go od idea, until
someone messed it u p by building it" . Designers migh t agree with thi s, while
those in the cons truction and building field migh t no t.

It is often said that having a documented qu ality system on site is not acceptable
to site personnel as they hate paperwork (Code of Practice - The Design and
Installation of Ceramic Tiling, SABS 0107-1996). Despite thi s, it is poss ible to have
a well -st ru ctured, cost-e ffect ive fo rmal system ba sed on a m inim u m of
pa perwork for a maximum amount of information recorded and used .

The onus is on the product manufactu rer and the designer to com municate
info rmat ion to the contracto r to enable the bu ilding project to be com pleted in
accord ance with the client's requ irem ents. Aga in, com mun ication is cruc ial for
success.

The mainte nance activities carried out by contractors should be add ressed in any
qu ality system implem en ted . These activities sho uld natu rally rela te to rout ine
ma inte nance an d not the rectificat ion of processes incorrectly followed the firs t time.

• Tota! qlllli it y : All of the above points refer in so me way to the int egration of quality
into each ph ase - design, constructio n and production. The overa ll method of
re lati ng to quality in all business act ivities of a company is generally called "total
qu a lity".
The key compo nents of total quality within a compa ny are qu a lity improvemen t,
s triv ing to achieve all client needs, and increased awareness a mo ng the staff.

1. PRESS ED AND G LAZE D PRO PERTI ES
1.4.1. D IAlS
I A.I .I . .\1.o.R. CREE:". DR IELJ, GLAZED FOR AL L PRESSES RUN 'INC
IA.1.2. TILE \ !O ISTC RE FO R All PRESSES RUNN ING
I A.I. J. RECORD TI LE TE'\1PERATURE FOR ALI. ['RESSES RLJ;,\ ~ I:'\(;

IA .IA. RECO RD SPECI FIC PRESSIN C ['RESSLRE FO R A LL PRESSES
Rl :'>. N I:-:G

1.-1 .1.3. RECO R DRIER TE\ \I'ER ATCRE SETTING FOR AIL PRESSES
RL;j\;NING

1 5 FIRED PROPERTIES
1.; I. D A ILY
15 .1.1. DR IED TO FIRED CONTRACTION rOR A TILE FRO\1 EACII

KU:,\
1.3.1.2. .\1.0.R. FOR A FIR ED TILE fRO\1 EACH Kl.I\;
15. 13. WATER ABSORI'T IO:-: FOR A TILE FRO\ ! EAC H Kl.I:-:
1.3.U. P.E.L FOR A TILE FRO\! A xn.x 0:'>. A ROTATlO" BASIS
15.1.5. BL llERS RI\:CS FOR EACH KU" \iO R" I\:C A:'>.D

AFfER:,OO:-: PLACED lEFT. CE:'>. FRIO A\:D RIGHT
1.5.1.6. CR AZI\:G TESTS TO BE IX"E HlR EAC H KIL\:

1.'.2. KEEKI)'
1.3.2.1. T HE R\t ,\L EXPA :'-:SIO :\ TO BE IX)' !: TL'E A:'\D T1IU R

15 .1. ~ IO:'\lTH I y
1.3.3.1. IRREVERSIBI.E \1 0 ISTC RE EXI'A :,\SIO N - S,\r-. l ['LES TO C.S.I.R.
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Productivity and qu ality go hand-in-han d . The combina tion of th e two conce pts
int o one is called " to tal productiv ity quality ma nagement", or TPQM.

NON-QUALITY. DETECTI ON
OR PREVENTION?

• ADJUST PROCESS
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Quality detection or pn"i.'t'llt itlll?

The basic principles of qua lity management are av ailab le for anyone inte rested in
ut ilising them for improvem ent of methods, means and materials, and for the saving of
money. Some compan ies have taken up the challenge par tia lly, w hile others are unaware
of the po tential advantages wa iting to be exploited .

In the near futu re, with the increa se in foreign trad e, the imp lem en tation of GATT,
and the prospect of greater compe tition from foreign compa nies in terms of materi als and
tech nical and h igh-l evel skills inputs, the requ irements of qua lity will dictate how
bu siness is cond uc ted . The p roduct design, manufacture and production ind ustry will be
well-ad vised to se riously consider the se facto rs.

It is crucia l no t to ign ore opportuni ties th at may be lost through lack of awareness
of what a striving to tota l, and indeed , globa l qua lity can offe r.

7. QUALITY OF WORKMANSHIP FOR TILE FIXING

South Africa's productiv ity rate is one of the lowest in the world . It also seems to
increase at a slower rate than it does in those countries wh ich are its major tra d ing
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partners. Th e National Product ivity Insti tu te has indicated tha t, over the pe riod 1975 to
1992, labour prod uctivity in ma nufacturing increased on average by only 0,6 per cent a
yea r, com pared to 2,6 per cent in th e USA, 4,1 per cent in Japan, 1,7 per cent in Germany,
3,7 pe r cent in the UK and 5,8 per cent in Taiwan.

In 1989 the the n President' s Co uncil in South Africa undertook a wide-rang ing
investi gation int o prod uctivi ty in the country. Nu merous factors which influe nce
performance we re cons ide red.

The cou ncil ind icated that 85 per cen t of the factors wh ich influence the p roducti vity
of an organ isa tion ca n be found in th e organ isat ion itself and ca n largely be controlled
by management. Th e remain ing 15 per cent comprises external influences. It is
ge ne rally accepted that Sou th Africa ' s lack of management ski lls and the absence o f
p rod u ctiv ity awa reness are important contrib u ting factors to poor productiv ity
pe rfor mance. The lack of competition in the Sou th A frican market and insufficien t
inves tment in research and d evelopmen t a re o the r factors con tribu ting to poo r
p rod uctivi ty.

The labou r ma rket is o ften ch ara cte rised by a con fron tat ional rela tionsh ip
between e m p loyers a nd workers. In m an y cases there is mutua l d istrust, w h ich ma kes
p roducti vity ba rga ini ng more di fficu lt. In the past, em p loy ers ha ve not given enough
atten tion to sha ring the benefits of prod uct ivity imp ro ve men ts w ith worke rs, o r
ad d ressing any possible effect of p roductivity improvemen ts o n e m p loymen t, an d
th is has resulted in o pposit ion fro m unions to produc tivi ty bargai n ing . Em p loye rs are
a lso often u nwill ing to d isclose financial and othe r in fo rma tion for collecti ve
barga in in g pu rp oses, wh ich make s a jo in t a pproach towa rds p ro d uc tiv i ty
improvement and th e sha ring o f the benefi ts of su ch impro ve men t d ifficu lt .

Social con flict in South Africa is ano ther im portant factor contributing to low
p rod uct ivity growth . The lack of p roper hou sin g, long travell ing d istances, u nsa tisfacto ry
heal th care and nutrition, as well as va rious o ther socio-econom ic facto rs also play an
important ro le.

A fur ther influenc ing factor is the ski lls level of South Africa's workforce, w hich
leaves much to be desired . The re is a high ra te of illiteracy, and South Afri can emp loyers
invest much less in tra ining than d o em ploye rs in other cou ntries . Thi s has a ve ry
negative influence on the coun try's productivit y performance.

Poor work ma ns hip is a very se rio us p rob lem in the South African ceramics
industry. In Eu rope a ceramic tiler is a quali fied , highly skilled artisa n. He is paid
substantia lly more per hou r than his Sou th African counterpart, but is able to comp lete a
job in a th ird of the time it tak es a Sout h African (w ith no com ebacks).

In the South African contract tile fixing mar ket, ho wever, there a re man y unqualified
or und er-qu alified people professing to be expe rt tile fixers. It is very often the un tra ined tile
layer who is contracted to do a job because he is prepared to do it chea ply. He waits outsid e
reta il stores in the hope that an un suspecting ho meo wner, who has jus t purchased expe ns ive
tiles for his floor, will employ him . In all likelih ood he was p reviously employed by a large
tiling contracting concern or even worked as a bri cklayer. His techni cal expertise as far as
floor tile installa tion is concerned is limi ted - he knows very litt le about the backgrou nd to
be tiled, or types of ad hesives to use in special cases. He believes that he has learned all he
needs to know from wa tching rep utable tilers and is hoping to make money quickl y.
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DESC RIPTION: INTERPRETATI ON OF THE DRAWING
TO DETERMINE TI LING REQUIREMENTS

DI RECTIONS

1. Eva luat e you r w ork by a nswe ring the follo wing
items.

2. Make a large cross in the approp ria te block on the
separate An swer Sheet provided . Page 7.

3. Check you r answers with those on the Answer key.
Pake 8.... For th ose answ ers m issed o r incorrect rev iew
Instruction Sheet N. 0: 1.

5. 100% Ma stery must be achieved .

T RUE O R FALSE

SELECTTHE CORRECTANSWER BELOW,
AND INSERTA CROSS IN THE APPLICABLE

BLOCK ON THE ANSWER KEY

1. The a rea to be tiled is 1.000 m . x 2...00 m.
2. The tiles to be used are blue and white glazed tiles.
3. The grou ting is to be white cemen t.
-l, The tiles are fixed usin g d agh a.
5. The he igh t of the Datum lin is 1.800 m .

I PROC: PT. I DUTY: F. I TASK: 03. I
e BIFSA 1996/12 Page 6 of 15
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Course module contents.

A major p roblem experienced by the peopl e who hire these untrain ed labourers is
th at the job is not done we ll. Initially, there are no p roblems. It is only four to five years
down the line th at failures start to manifest them selves and the homeowner can do
nothing abo ut it.

To overco me th is problem, th e Sou th Af rica n Ce ra mic Tile Manufacturers
Associa tion (SACTMA), in close conjunction with the Building Ind ustry Federation of
Sou th Africa (BIFSA) and now the Bui lding and Ind ustries Tra ining Board (BITB), works
on the upgrading of train ing manuals and es tablishme nt of schools.

Tile fixing courses compiled by SACTMA members a re gea red to:

• ensuri ng that su itably qualified, skilled tile fixers, who understand how to
properl y affix wall an d floor tiles, are av ailable in the mar ket place;

• provid ing em ployment for a number of people;
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• fostering se lected emergent entreprene u rs to ma ke a living for themselves an d their
dependants, but at the sa me time creating employment opportu nities for others;

• provid ing the tile purchase r easy access to a compe tent and qualified tile fixe r;

• im p roving the quali ty of work methods emp loyed by tile fixers in the laying of
wall and floo r tiles; and

• providing advance ment opportuni ties for the ex isting employees of t ile
merchants and outlets.

It is in tended that the tra ining will be di vided into modular for m in the fu ture so
tha t it can be presented count ryw ide ra ther tha n just in Gauteng. The tile fixing portion
of the traini ng is app roved and recognised by the BITB and a nat ion all y recogn ised
cer ti ficate will be p resented to successfu l cand idates.
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On successfu l completion of the cou rse, the serv ices which can be provided by the
qu ali fied tile fixer wi ll be mar keted th rough merch an ts and other ou tlets.

Ceram ic man ufacturers owe it to themselv es and the industry to initiate and
maintain meaning ful training programmes. In so doing, they will not on ly im prove the
s tanda rd of workmanshi p, but also crea te job oppo rtu nities (peo p le ta ught to lay
cera mics will promote the use of ceramics.

8. TI LING SYSTEMS AND STANDARDS

Ceramic tiles ha ve been fixed di rectly into sand / cement mortar bed s since time
immemorial. The advent of mod ern building design, however; has resu lted in more flexible
building systems and fast-track construction techniqu es, which have increa sed the need for
stronge r and more d urable and flexible adhesive sys tems.

As recentlv as 1970, most ceram ic tiles in South Africa were installed by the di rect
bed ding method . Very often tiles only went up to dado height on walls. The pla ste rer
would only rende r the walls from th is height up to the ceiling, and since adhesive
systems require a rendered surface, initial problems were expe rienced wi th w ho would
pa y for the "extra" plas ter behind the tiles. Practice soo n confirmed that th e overall time
saved more than compe nsated for the ap pa rent extra cos t.

Today floor to ceiling wa ll tiling is stand ard practice and the vast majo rity of tiles,
on bo th walls and floors, is installed using ad hesives. These adhes ive systems ran ge from
convenie nt ready-m ixed organic binder pastes, throug h to stand ard and ra pid-setting
ceme nt-based powd ers and so ph isticated epoxy-type systems.

The ad va ntages of adhesives over site-ba tched sand i ceme nt mortars are :

• A successfu l adhesive sys tem can be found for almost all modern building
structu res and su rfaces;

• Much stronger, lon ger-lastin g and more flexible bonds are achieved;

• Ad hesives are much easier to work with (no soaking of tiles is necessary and they
a re more easily tro welled) and are much quicker;

• The fixing rate is more than doubled, w ith conseque nt sa vings in costs;

• Perfectly cons istent qu ality from factory prod uced product is achieved (site
mixing of mortars is p rone to incon sistent sand qu ality, va rying sand I cement
rat ios, e tc.):

• On floors, adhesives a re typically 3-6 mm thick, as opposed to a min imum of 40
mm requi red for d irect mortar bedding. Th is red uces dead load on suspended
slabs, th us op timising design; and

• Ad hesives allow fixing directly onto background surfaces such as ex isting tile
and vin yl, ma kin g renova tions eas ier.

As early as 1969, Harrison and Dinsd ale of the British Cera mic Research Associatio n

Con - 36



CASTELLa:-.: (SPAt:") i!!!l QUAU 98

fou nd the follo wi ng in their long-term tile ad hesion clearing house experiment: "A n
overall co m pa riso n o f t rad itio na l mortar fixat ives and th in-bed adhes ives is
overwhe lmi ngly in favo ur of the la tte r" .

As t ile p rod uction techno logy m oves forward a nd m ore so ph is t ica ted ti les are
prod uced - par ticu la rly high ly v it rif ied porcel a in -type tile s - the use of ad hes iv es
w ith their en h anced bo nding cha racte r is t ics becomes essent ia l. Th e ex tre me ly lo w ­
poros ity o f these til es, together w ith th eir re lati vel y s m oo th ba ck s u rf aces,
p recl ud es an y ho pe of a sou nd mechanical bo nd us ing an unmodified ce men t /sa nd
mortar.

To ens u re a consistently high stand ard of qual ity in the manu factu re of ad hes ives,
leading ad hesive ma nufacturers, in conju nc tion with the SA BS, have be gu n the
form ula tio n of a d ra ft specification for the manufacture of adhe sives and grouts.

Ma in Ca uses of Tile Installat ion Failures

Un fortu nately, failu res of cera mic tiles installa tions do occur. Althou g h they are
lim ited to less than 0,1 per cen t of all tiles install ed, the cost of failu re can be high and
consequent damage enormous. Provided the rea sons for failure are understood and due
precautions taken , failures need not occur.

Th e main causes of tile failu re are any one or a combination of the following:

• Differentia l movement not catered for in the system;

• Selection of inappropri a te products for the cond itions; and

• Poor workm anshi p on si te.

Let' s briefl y consider these in turn.

Differential morctnent: O ne of the most common causes of failure is the build -u p of
stresses ow ing to the cu mu lative effect of differen tial di mensiona l d ama ges to a poin t
high enough to cause delamination alon g the weak est plane. Thi s cou ld occu r between
the tiles and the fixative, within the fixa tive itself, o r bet ween the fixa tive and the backin g
mate rial .

The most importan t facto rs contr ibu ting to diffe rent ial movem ent are:

• Irreversible moisture expansion of ceramic tiles;

• Size changes of backing materi als;

• Thermal movements;

• Creep movements of the st ructu re; an d

• O the r st ruc tu ra l movem ents.

irrcrcrsihlc moi s tu n: ex pl/ ll siOl l of ti les: Re ve rsibl e m o istu re expa ns ion a nd
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contraction of tiles be tween wett ing and d rying cycles or ambient temperatures are
relat ively insignificant.

Irreversib le moisture exp an sion is the expans ion associated wi th the absorption of
moisture in such a wa y that only elevated temperatures of so me 6000C and high er
reverse the expans ion. The magnitude of irreversible moistu re expa nsion varies from
virtua lly zero for very dense, fu lly vitrified porcelain-type tiles, to as high as 0,2 per
cent and high er for more porous open-bod ied tiles. The rate at which this occurs also
varies wi dely for d ifferent tiles, but may take years for full expansion to be reached.
Na tu rally, only that expansion which occurs after the tiles ha ve been laid is of
sig nificance, and the refore the longer a tile is left to mature be fore fixing, the better. On
floo rs an d exterior facades, tiles sho uld have irreversible moistu re expansions of
between 0,03 and 0,05 per cen t.

Size changes of backing' materials: Cem entitiou s mater ials such as mortars and
concrete are subject to initial drying shrinkage wh ich is irreversib le and, as in cera mics,
occu rs over time . An interval, usu ally at least 28 da ys, should be a llowed between
placing the substrate and commenceme nt of the tiling. Reversible movements caused by
wetting and drying of mortars can be much high er than that associated wit h ceramics,
and can range from 0,05 per cent to 0,2 pe r cent between we t and d ry, depending on the
qu ality of the mortar. Brickwor k, on the othe r hand, expa nds in much the sa me fashion
as ceramic tiles.

Thermal mooements: Differential movement will be caused by any difference in
tem peratu re between the tile face and the underlying substrate. In extreme cases, on
external facades for example, the temperatu re grad ient could be as much as 20-30°C in the
summer months, wh ich would cause a differential movement of between 0,015 and 0,025
per cent.

Creep mooement: Concrete and masonry und er sustained loading deform with time.
This creep, as the movem ent is called , cau ses columns and walls to shorten and beams
and suspe nded slabs to permanentl y deflect.

Other structural movements: This could be in the form of set tleme nt of foundations,
stress cracks in the struc tu re, or vibration from machinery.

Differential movements are a fact of life. They can and sho uld be limited through
judicious choice of materials and careful design. The critical issue here is to cater for the
movement of the system by provid ing movement joints at close enoug h cen tres and using
an adhesive system with eno ugh plasticity to accommodate it.

Selection of inappropriate products: Choosing the incorrect typ e of tile for the service
cond itions can be disas trous. Careful consideration must be given to the expec ted
per forman ce of the tile in terms of traffic requi rements, resistance to scra tch ing and
ab rasion, physical strength and po rosity, pa rticularly in external or wet env ironme nts.

Similarly, the adhesive and grout sys tem must cater for expec ted movement,
vibration, chemical attack and so on. Naturally, the backing substrates mu st be suitably
designed and specified to accept a tiled finish.

Poor toorkmanship: Unfortuna tely, poor wo rkmanship is all too common in South
Africa. There is no formal registration of properly trained tiling artisans in the count ry,
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unlike in parts of Europe. In fact, in 1990 an estimated 40 per cent of tile installation failures
were as a resul t of poor workm anship. Tod ay this figu re has risen to 60 pe r cent. Othe r
causes, such as moisture expan sion, decreased from 50 per cent in 1990 to 30 per cent in
1997.

Unglazed Floor TIles

Glazed
Wall Tiles

Glazed
FloorTiles

ClassI

Glazed
FloorTiles

ClassII

Glazed
f loorTiles
Class III

Glazed
Floor Tiles
Class IV

I
\tlI I

"'~ I
Sllitablelor wallapplications.

l owtraffic, domestic areas where soft Drelastic
footwear, free of abrash e dirt isworn.TheseInclude
bathrooms and toilets. Not suitable lorfloorsdirectlr
adjoinin9outside areas where abrasiYe dirtcouldbe
track-811 m andleilcl toscratching01 thetiles.

Domestic: atus whereRDmlallootwear is worn and
where a small amount 01abrasive dirt C1Iwd be
brought in from outside.
Not suitabletorase in km:hens.,hallsandon stairs.

Entire domestic area including entrance halls,
corridors, bathrooms, kitchensand patios.
Also light commercial areas subject to low traffic.

All areaseJpo5ed to frequent traffic: and IIDrmal
footwe.u. AllpulliN: buildings eg. shOp$, hospiUls.,
garages, restaurants and industrial kitchens.

Handout m'ailab/efn JII I tile cutlets.

Some of the most common ills of shoddy sitework are:

• Poorl y prepared background su rfaces;

• Tiling on to green screeds or rende rs;

• Incorrect appli cati on of adhesives, for example, the "five spo t" method ;

• o movement joints;

• Butt -jointing tiles;

• Subjecting newl y laid tiles too early to service conditions.

If th e act ual cau se of the tile failu re is u nclear, th e Mattek di vision of the CSIR will
evaluate the ins tallation and deliver an impartial ad judica tion .
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Successful in stallation of ceramic ti les
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To ens ure a long-lasting, durable ceramic tiled finish, the following simple rules
must be followed:

Handout arai taote from tile outlets.

• Q llality products

- se lection of appropriate tile

- se lection of correct type of adhesive and grou t

• Qlla lity toorkmanship

- properly prepared backgrou nd surfaces

- cor rect application of ad hesives and gro u ts

- correct bedding of tiles into the adhesive
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- limi t access onto tile un til se t

• C Opill:? ll'i/ h 111011<'111<' 11 /

allow adeq ua te cu ring tim e before tiling

ne ver butt-joi nt tiles

iB QUALI 98

HIlI /d(l/1! limitablefro m tilt, lJ/ ltIct".

provide adeq ua te movem ent joints

ex p ress s truc tural join ts th rough the tile

THE MATERIALS AND METH ODS S PECIFICATIONS DOCUM ENT

All of the above mus t be full y specified in te rm s of materials and methods at the
design stage. The Code of Practice (SABS 0107: 1996) recommends that th is document be
prepa red for each p roject and th at it fo rms part of the tender documentati on .
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This w ill ens u re that all potential tiling sub-contractors base th ei r tender quotation s
on the sa me base, making adjudication easier, and secondly, the specifica tion provides a
proper sta nd ard for monitoring per formance on site. Adequate tim e sche d u ling is vita l.

Success fu l tiling must be a team effort, be ginning at the design stage of the project
and ending at han d over to the owne r.

Ongoing care and maintenan ce of the tile installat ion sho u ld also form part of thi s
d ocument to ens ure that the finish remains good-loo king and func tiona l for the full
intended life of the installati on .

1.... 6WEEKS :{
..... 4l1m1........ l Wl IU .....

PLASTERING

}- 6 WEEKS~

t: aWEEKS i
..... ti1l!£U .........- 4WHO .....

SCREEDING

Handout availablefrom tile outlets.

9. CONCLUSION

Th e second millennium is fast drawing to a close and in thi s time humankind has
cons tant ly str ive n to improve knowledge and skills. I ha ve been involved in the cera mics
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indus try for only -13 of the past two thousand years. In that time, the advances made in
eng ineering technology, such as tile presses, spray dryers, glaze application and screen
printing, as well as those made in the manufacturing process, particularly fast firing, have
been phenomenal. Technical problem-solving relating to finished bodies, (for example,
moisture expansion ) has taken great strides forward .

Although many books have been written on tile insta llation, failures, improvement
of wo rkmanship and other subjects, the attainment of "zero defect" cont inues to allude us.

I put it to you that the human element is the prime factor in the cha in of events
lead ing to failure and this is where the industry's greatest challenge lies.

Con ·43



· QUAU~98

10. REFERENCES AN D ACKNOWLEDGEMENTS

CASTEU 6 ,'i ISPAJ:"I)

ALSOP, S. B Engineering (Ho ns), MBA, Project Delivery Man ager, Ceram Research,
England: Raw Material Assessmellt and Control as a Factor ill Mallufacturillg Quality.

BARRNETT, R. Technical Director, G & W Base Minerals.

BINGLE, P. Executive Director, South African Ceramic Tile Manufacturers Associat ion.

BOWES, A. NHD: Journalism, Communications Consultant, Editing and Desktop
Publishing

CROAD, D. BSc Engineering, MBA, Manufacturing Director TAL/Johnson Tiles (Pry)
Ltd: Principles of Ceramic Tiling.

GEUNS, J. Alpha Ca rbonates.

JOUBERT, DJP. ProEngineering, Manager, Civil Engineering, Assessment Services, South
African Bureau of Standards, Total Quality · How Far Away?

HECHROODT, Prof O. DSc FSAIMM University of Cape Town.

HUIRAS, A. Managing Director, Interceram .

PURSEY, R. Managing Director, G & W Base Minerals.

ROCHA, M. Dip Civil Engineering (Materials Technology) Head of Division, South
Africa n Bureau of Standards.

SMITH, M. BA Che m Project Lead er: Council for Scien tific and Industrial Research.

VAN DER MERWE, Dr L. Pretoria Technikon, Facul ty of Natura l Science.

VA NIEKERK, C. MA (RSC) Design Manager, Johnson Tiles (Pty) Ltd.

VAN DER HORST, D. BA Hons Archi tectural Ceramics in South Africa.

Con - 44


