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ADDRESSI NG THE CERAM CS STUDI O EQUI PMENT
CHALLENGE I N NI GERI A: UTI LI ZI NG RE- USED NMATERI ALS
FOR THE PRODUCTI ON OF A BALL MLL JAR
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Abst r act

It isaready vell estadished that ceranics require the use of equi pnent
for production Asowell knownis the fact that nost ceramst sinNgeria
are unable to procure and utilize najor equipnent for ceramcs
production due to the exorbitant prices of inported ceranics studio
equi pnrent and technol ogy on which the country currently depends.
Bepl oyi ng the descriptive approach, this articl e describes a successful
attenpt to address this probl emby fabricating of the grindi ng chanfoer
of aball nmll, wichis anajor conponent of very inportant ceranncs
studio equipnent. In doing this, it practically engages the na or
chellenge of producingaporcdanball nill jar inatypicd locd cerancs
studi o/ workshop in a devel opi ng econony such as Ngeria

Keywor ds: QGeranics studi o equi pnent, Geranics production, Ngeria,
Re-used naterias, BAl nill

I ntroduction

It is awvell estadished fact that the necessity of equipnent in
ceranics production cannot be over enphasized. Inspite of this, nost
ceranmists in Ngeria are unable to procure and utilize nost of the
equi pnent. The chief reason for thisis that they are usual ly i nported,
hence, very expensive. This dependence on inported technol ogy has
hanpered the growth and devel opnent of ceramics in the country. To
stemthis, researchers such as Bbei gbe and Qwem (2010) and Bada
(2010) suggest that rather than depend on inported equi pnent, |ocal
adaptations of the required tool s coul d be produced to neet the needs
of ceramsts in the country if adequately researched.
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The dearth of equipnent in ceramc studios and the need for |oca
interventions by ceransts and pottersis not pecuiar toNgeria a one
Dgtdfire.com(2008), afirng this wen it stated “Noindustria pant
thet mixes its om rawg azes would be wthout a ball mll. Yet poters
lack themfor a couple of reasons: Expense and awareness.” This
inplies that it was not just the cost of nost ceramic equi pnent that
prevented their use but a so the lack of awareness that sone of these
equi pnent coul d adapt ed and fabri cated by the studi o potter/ceramst.
To lends credence tothis it vent ontodescribeindetails howto nake
a functional ball nmll stand that can serve an average ceranics studi o
which is quite easy and inexpensive to construct. Qher researchers
like Thorsgaard (2004), Qie and Esosuakpo (2011) and Davis (2014)
have docunented their own efforts at produci ng various functional
and | ess expensive nodel s of ball nills fromnaterials available wthin
their local. CGeramsts al over the vorld have been known to have to
fabricate nost of the specialized ceramcs studi o equi pnent especial |y
the paiters wheels, and kilns on their own. Hwever, thisis a the
case where it cones to sone other studio equipnent. This article
docunents one of such researches cumul ating in the successful
production of a na or conponent of ceramic equi pnent |ocally. It
describes the production of the grind ng chaniber of abal mll uilizing
re-used naterials obtaned locdly.

Wat is a Ball MII?

Abal mll is described by Fournier (1977) as “a nachine for
grinding rocks and minerals consisting of a horizonta cylinder nade
from or lined wth an abrasion resistant nateria (for exanpl e,
stoneware or porcel ain), and of sone nechani cal neans of naking it
revdve” Smlarly, Qingyin (2015 described it as a device which
cosists of a cylindicad porcelan cotaner wth porcdain bals o
pebbl es neant to grind ceramic raw naterials while revaving on a
rdle. It isuedindvese fidds ad indstries. According to Sott
(1991), it is wed inthe fidd of engreering, “for grindng nirerd ,
cenent, clinkers, et cetera.” In cerancs, Ghavarria (1994) notes that
it is “used instead of a pestle and nortar for nixing and grinding
ceranic nateria s (clay, oxides, dazes, e cetera) indy o danp st ae”

Fomthe introduction of this paper, theinportace o abdl nill
as acritical equipnent needed in the ceramc studio for the production
of glazes for local rawnaterias has already been established. The
reason for this as Parnelee’'s (1973) explains is that “No step in the
preparation of glazes is nore inportant than the operations desi gned
to give a honogeneous mixture ready for application to the ware.”
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Therefare, it is asdutey necessary to wilize a ball mll, a device
whi ch guarantees this process. Qe of the naj or conponents of the
ball nill is the grind ng chaner which is the nain focus of the paper.

The Qinding Chanber

The grind ng chantber of aball mill is cdled the ‘jar’ d the mil.
This is because it is essentially a cylindrica jar of stonevare or
porcedain. King (2002) described it as, cylinders wth a capacity of
about 0.5 litres to 20 litres which nay be larger depending on the
specific needs of the studio. The jar cones wth an opening for | oadi ng
and off loading, and a clanp for holding the stopper in place. The
opening of the cylinder naybe coaxia wth the cylinder or it coud be
located at the circunfierence. The stopper is conventiona ly nade of
the sane naterials, sonewhat thicker than the walls of the jar.|f
necessary a plastic lidded jar can be used. This is even preferad e as
Grdew (1971) previously noted that it is nore convenient as the cl anp
arrangenent is then nuch sinpler.2s vell as ogpening the lid &f ter the
mlling session for discharging becones nuch easier, whereas
stonevare stoppers soneti nes cause troubl e by getting stuck tight.

The My or Challenge of Producing a Ball MII Jar Locally in
N geria

In ceramics, stoneware or porcelain is usually the preferred
nateria o choicefor the production o abal mill jar. Thisis duetotw
naj or reasons. The first is that nuch of the grinding that takes place
inabal mll occurs betveenthe bellsadthejar. It isthaedaeinpot at
that hard abrasive nateria s durabl e enough and whi ch enhance the
process such as stoneware and porcelain are used for the grinding
chanber . The other reasonis that apart fromstonevare and porcel a n,
nost of the other nateria s that can be used introduce contamnation
drectlyo indrectlyinothenllingbatch For small mlls typcaly used
inaregular cerancs studi o/ workshop, the stonevare or porcelain jar
is usually cast whoe and fire to 1270°C and above, the tenperature
needed for porcelain to vitrify. The naor challenge wth this is,
however, that nost of the kilns found in nost ceramcs studi os/
vorkshops in Ngeria cannat fireuptothis tenperature. This nakes it
alnost inpossible for the ball mll jar to be successful |y produced from
porcdan locdly.

Addressing the Chal l enge: An Aternative Process

In viewof the foregoing challenge, ve seek to proffer a viade
aternativefor this process using loca ly sourced nateria s inthis study.
V& hope to do this by neans of the technique used in the production
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of the grinding chanbers of large scale mlls. As Orem (2012)
illustrated, that in larger nills where casting in one piece is
inpracticable, the grinding chaner is usual |y nade up of stout cast
iron or sheet-iron cylinder wth the inner surface lining nade from
hard abrasive naterials. These linings are laid in ordinary strong
cenent nortar wth the joints of the lining kept as snall as possibe.

Sone Miterials Wsed as Linings in Ball Mlls

Sequel to the aforenenti oned process, it woul d be pertinent to nention
briefly sone naterias used as imer suface linng of the ball nills.
Aobe (2008) lists themto include: porcelain, ad other natwra silica
rocks of very fire crystaline texture such as silex (burrstone), chert,
flirt, jagor, and rubber or net d

Porcelain: This is a dense, tough structured and very durabl e
ceramc naterid sutadde for wseasthelinng fo bl mills. It is
usud |y wite in cdour. In sone cases high a unina porcel ain,
wichis usualy of higher density is used. It is the toughest and
nost abrasi ve-resistant synthetic linings, and is by far nore
durable than the nornal porcelain It is especialy usefu were
jacketed mlls for tenperature contra are required. Snce these
bricks are forned in noulds they are usually very regular in
shape, hence the joints between block is minimzed therefore
product contamination is drastically reduced.

Burrstone (Slex): Thspueflin linngis noted for its tougness
and exceptional durability. Its naturally rough surface hel psto
prevent the charge fromslipping thus ensuring a nore efficient
grinding action. The only najor disadvantage is that the bl ocks
are wsud ly irregda since they are usual ly prepared by splitting
and breaking from nassi ve rocks, hence the probability of
contamnation of the batch by the cenent is increased.

Rubber: Thistyped linngisused preferady only for wet grind ng
operations as dry rubber tends to abrade excessively. Rubber
linng are usua ly vu canized to the shell, althoughit can dso be
laidinrenovabl e sections. Natura rubber is nost general |y used
as it seens to be nost resistant to abrasion. Synthetic rubber,
li ke Neoprene or Hycarr, can be used aternatively.

Mtal liners: The cylinders of batch type sted ball nills are
usual |y nade of an abrasion resistant alloy steel like chrone
nanganese. It is aso possible to dbtain themin arange of other
netals including chilled iron, nanganese, high carbon steel,
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bronze, Nbnel, et cetera. The naj or di sadvantage of netal |iners
i's batch contamnation.

Anong these nateria s enunerat ed above, porcelain lining was opted
for useinthis study due to the nunerous advantages in the mlling of
ceranic naterias as already nentioned earlier in this paper.

Gnstructing the Ball MIIT Jar

Consequent |y, the ball nill jar produced in this undert aki ng
conprises a cylindricad netd container and a lid wth ther interior
surfaces lined wth porcel ain strips as described inthe fo | owng stages:

i Gonstructing the Mtal Case for the Jar

M enpty refrigerator gas refill cylinder was used to construct
the netd casefar thejar. The bottompart of the cylinder vas cut
off and a flat netal sheet welded inits place. This reduced the
bu ge a the bottomof the cylinder, thus reducing the anount of
nortal needed to provide a fla bed for laying the inner lining for
the bese of the jar. This also eimnates the extra weight that
woul d have resul ted.

The top part of thejar vas cut off leavinga sligtly snaller hd e
than the bottompart. The curved surface was flattened wth a
nall et after the interior lining had been laid and set. On this
surface, three screwlike protrusions are wel ded equi distant from
each other. These three protrusions go through correspondi ng
hdesinthelidwichis hedd ad fastened to the jar wth bd ts.

il. (obtai ning and Preparing the Porcel ain
The porcelain used in fabricating this jar was dbtained fromao d
and di scarded rectangul ar ceramic sinks (see Hg. 1 bel ow. These
vere washed to rid themof dirt before use. Haing cleaned the
sinks, a dianond cutting disc driven by a poverful angl e gri nder
vas used to cut theminto slices of approxinately two (2) inches
in wdh These slices were then further cut into long strips of
porcel ain bricks as shown in Fg. 2 bel ow
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Fg 1 Qd Rectangul ar Fg 2 Some Siced Strips
Geramic S nks used d Rradan
Sour ce: Photographs by Valentine I. Qmem (201)

Ginding off the Gaze and Dressing of the Bricks

Nornal |y, ret angul ar ceramic sinks are glazed but this gazeis
nat needed inthe inmer surface of the bl nill jar. Therefore, the
ol aze on the surfaces of the bricks cut out of the sinks had to be
renoved. This was done by using dianond cutting disc to grind
df thedaze Intheway, the bricks were given proper dressingin
order to achieve the desired thickness and renove any ot her
unwant ed el enent s.

Laying of the MII Linings

A this stage, the porcelain linings having been properly prepared
were laid into their respective positions starting wth the bese.
These vere first cut into shgpe to fooma circle wiich wou d fit
intothe battomaf the cylinder. A strong nort al mixture of cenent,
fine grained sand which had been sieved previously and
Wat erseal (a powdery subst ance usual |y added to nort al to nake
it vater proof) was use to hod the bricks in place. This wvas
carefuly applied and used to lay the porcelain lining inside the
cylinder. Grewas asotakentoensuwe tha thejont s vere kept
as snall as possible. See g 3 bel ow
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Vi.

Fg 3 The Jar Showng the Rorcelain Lining Wthin
Source: Photograph by Valentine |. Qwem (201))

Gnstructing the Lid

The lid of thejar conprises acircuar netal pan (obtai ned froma
dscarded ceiling fan). Wing a drill, three (3) aready existing
hol es on the pan were wdened to the appropriate size to serve
as holes for the screwlike protrusions on the jar used for
fastening the lid It vas then lined wth strips of porcdan thicker
than those used for the sides of the jar cut tofit the shape of the
pan A circle slightly snaller than the jar opening vas nark out
onthe bricks lining the lid ad the aress around it cut off leaving
behind apratrud ng part toact likeacak onthelid Inlayingthe
porcelain lining, caution was taken not to cover the ha es a ready
dilledinothe neta pen Thsisillustraedinthe panar viewod
thelidinFg 4 bdow
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THEMETAL CASTNG
FORTHE LID

THEHOLES FOR
THE 5 C REW-LIEE
FROTRUSIONES

FART COVERED
WITH RUEEER

THE FROTRUDINGFART
OF FORCELATN LININ G

Hg 4 The Hanar Mewof the Lid
Source: Illwstraionby Valentine 1. Qmem (201)

Tohedpinrovethesealingwenthelidis fastenedtothejar, arudber
strip vas used to line the area around the el evated section on the lid
as indicated in the di agramabove.

vii. Hnishing
Ater thejar andits lid had been successful ly constructed, it was then
properly finished and painted as shown belowin FHg. 5 and 6.

Fg 5 The Jar and Lid Fg 6 The H nished
Gind ng Genher (ja)
Sour ce: Photographs by Valentine I. Qmem (201)
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Concl usi on

The dgective of this study vas to give adetailed description of a
successfu fabrication of afunctiona bell mill jar fromlocd ly availad e
naterials and techndogies. This article buttresses the fact that nost
ceramc studi o equi pnent can be fabricated | ocal |y to provi de cheaper
aternatives for the rather expensive inported ones. This, to a great
extent, wll help to address the probl emof equi ppi ng ceramics studi os
and workshops in Ngeria Based on the foregoing, the study calls for
further studies this area and indeed other areas of nationd life in
Ngeria, wth aviewto reduce the over dependence on i nported goods
and technol ogi es.
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