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RAISING PRODUCTION QUALITY BY TOTAL
CONTROL IN BUFFER STORES, STORAGE AND

AUTOMATIC CONVEYING FACILITIES

Maurizio Bard i

R&D Director of Gru p po Barbieri & Tarozzi

The sce nario rela tive to production p rocess an d material ex ped ition com mon to
most top tile manu facturers is ba sically as follows:

• Importan t concentra tions are taking place, w hich h ave led to great specialisation
in the p rod uction uni ts.

• Production lines, tha nks to developm en t in equip me nt and mate rials as well as
w ith a view to specialising eve n furthe r, are attain ing eve r-grea ter prod uc tion
vo lu mes and rea ching levels that were unthinkabl e on ly a few years ago.

• An ever-tougher market and fierce competition requi re substantially enha ncing
cus tomer service by:

Reducing delivery tim es.

Reducing product order size .

As king the producer ever more often to prepare the customer 's
order.

Reque sting grea ter accu racy as far as items an d d espatched
quanti ties are concerne d.

O w ing to these facto rs, a clear need has a risen to ha ve the parameters regarding the
p roduction process and product storage controlled much more rapid ly, accu ra tely and
efficiently tha n wou ld have been acceptab le on ly a few yea rs ago. It is undoubtedly useful
to relate the da ta and situa tions of one sect ion, w ith those of anothe r insid e the sa me
p roduct ion process, in order to allow taki ng fast decis ions w hi le at the same tim e
accounting for the grea tes t poss ible number of va riables .
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For the collected data to be truly useful, several factors need to be es pecially
cons idered w hich play a key part:

• Data must be updated in real time with the least possible delay.

• Informat ion from the va rious departments must alread y be rela ted or easily
relatabl e with out requ iring long complicated prepar ation.

• The product must be identified and easily localisabl e inside the process, if
possible at the most primary stage.

The evolu tion of com puter ised management sys te ms in recent years, fl exibility of
cu tting edge internal handling and conv ey ing systems, and conseque nt easy app lication
to the va rious manufacturing process stages enable performing ever-be tter integrated ,
more fitt ing control.

A single dat a process ing and contro l sta tion can monitor and man age a grea t man y
p roduction p rocess stages, from the glazing lines to the expedi tio n of the finis hed
p roduct.
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Standard pallet storage and cOlweyilzg facility layollt

The system directs and integra tes the following fun ctions:

• Automatic prod uc t conveyance and storage by au toma tica lly gui de d vehicles .

• Travel of prod uc ts to the firing kilns and sor ting lines

• Automatic moving of pa llets w ith finished products from head and tail of the
packaging and labelling line.

• Finished product sto re management, traditional floor stac king of an inte ns ive
and sem iau tom a tic kind, or fu lly automated syste ms with transporti ng
elevators.
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• Order and expcdition man agement connectcd to a cent ral cont ro l sy stem .

Each product that is movcd and processed in thc facility rec... iv...s a code and
id ent ificati on wi th a vi...w to ensuring easy location inside the w ho lc prod uc tion cycle.
Th e p rod uct r...g istcr contains all the man agem ent and opcrating da ta, w h ich can be
au to ma tica lly ca llcd u p by the central management sys tem.
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A rt icle rcgiMa table

VVe w ill now sta rt with an analvsis of each of thc svstem's fun ctions, from the
s to rage facility, which has for so me tim... been ru nning almost exclusively with
au tomatica lly gu id...d ca rs ins tea d of the tradition al shu ttlc ca rs, carrying green and fired
ware 010re and more frequently.

At the sys t... m 's com pute rised management s tat ion, there is a product ion table of
each machinc poin t to be found in the plant, which allows program m ing th ... p roduction
plan of thc next 16 products.

Thus, each machin e knows the product it is processing and is able to commu nicat e
the d ata rela tive to th... ware conta ine d in the box, w ith each box cha ngc, to thc conveying
sys tem.

Each box is cod ed and nu mbered and the fol lowing data a rc provided. together
w ith a further s...ries of dat a of a ma nagement and opcration al nature.

• Code and descri ption of the produ ct contain...d .

• Qu antity of product conta ined, in terms of nu mb... r of items and squa re metres of
p roduct.
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• Line w here the p rod uct was manufactured.

• Date and production sta rting and finishin g time.
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gruppo Barbieri lie Tarozzi

Status of the boxe s in Parking Area

Cod e Oe s critpion Box no.

I First Green Product 26
2 Second Green Product 2
500 Empty Box 58
501 First Fired Product 19
502 Second Fired Product 5
801 Fourth Fired Product 10
1000 Empty Box 9

I Goo ds; in Parking Area I
I Print Goods in Parking Area I
I Productio n per Machine I
r £anc e llazione dei Box liberi I

Report print

o Automatic print enabled

I Print Empty Report I
'Exit i

Gruppo Borbieri & Torozzi Formigine (MO) Iloly - All Righls Reserved Ver: 6.77

Tabtc ':'lI m ll ulri5;IIX nuuntit ics per product nsodei,

Info rmation is thus avai lable in real time regard ing park conten t, su m marised in
terms of type of product and quantity present in the park, thus providing a basis for
es ta blish ing the production p lans of each machine point at the kiln en trance , or by
se lection, choosing as well storage bo x qu antities or squa re me tres of product to be sen t
to the mach ine.

Each mo vement made inside th e s to re is moni to red, con tro lled and recorded , so that
production sta tistics and repo rts can be drawn up for each machine poin t, w ith
production dates, times and q uantities, thu s allow tr acin g and locating each production
lot.

The system is designed to carryon a d ialogue w ith the oth er ma ch ines present in
the pla nt , such as presses, g laz ing ma chines, kilns, so rting and pallet ising systems, in
order to co llec t or transfer d at a relat ing to the product or to the running manufacturing
process.

A t a cha nge in production, th e code of the ne w product ca n be sent to th e kil n ,
so that the kiln can th en p roceed to self- regu la te th e possible di fferen t paramete rs,
or to the so rt ing lines so that they a lrea dy know th e nex t produ ct that is to be
p rodu ced .

Moreo ve r, in th e transport rou te bet ween so rting line and palletising line, a se a ling
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or bar code labelling machin e can be ho oked up to electronically mar k each product box,
in order to recogni se it in successive handling stages by spec ial read ers.

The above fun ctions use the previously mentioned product reg ister to eliminate any
keyin g-in errors that operato rs might make during their interve nt ion, whi ch are quite
common in these stages.

We will now proceed with an analys is of the sys tem w ith the conveyance of
pallet s of fin ished produ cts at the end of the so rting and pall etisin g lines, which in the
most complete ve rsion ends wi th autom atic deli ver y of the fini sh ed product to the
store.

This internal movement stage can be au tom ated by using automa tic forklift cars
that a re d irected and synchronised by the same sto re facility contro l sta tion.

These vehicles can pe rfor m the following tasks:

• Palletise r emptying service, taking away fu ll pallets and conveying them to the
pallet packagin g line.

• Palletiser feedi ng service, provid ing the pallet iser with new pa llets, whe the r as
pallet stacks or single empty pallet s.

• Local pa rking of pallets that are not ye t full, becau se a colour has ended, and
which are left in a spec ial park nea r the palleti ser so as to be ab le to pu t them back
again when the same colour comes through aga in.

• Local par king of pallets that are not ye t full becau se production has ceased, in
orde r to form gro ups with the contents of several pallets on just one pallet, pr ior
to fina l packaging.

• Printing of the pallet card that se ts out product identification data, by applying a
special bar code for the electronic marking of the pallet w ith the product,
indispensable for the following automatic contro l and managem ent stages in
store of the finished product.

• Picking up full pallets at the end of the packaging machine to crea te a kind of pre­
sto re with the se pallets, at va rious levels, which allows local storage for prod uct
from one or more work shifts, or allows pa llets bearing the sa me product to be
stacked in two tiers, in order to cu t back on forklift car trips to the store whe re the
finished products are left.

• Automatic delivery of the finished product in the pre-store area, with a di rect in­
line connection to the cent ral man agem ent computer system.

We can now proceed to analyse the process stages relating to the finished pro d uct
store.

The store at a tile manufactu ring facility usu ally consists of:
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• A large area, often in the open air, fo r pa llets co nta ining ce llopha ne-wrapped
produ ct s, w he re pallets a re s tacked u p to various heights on to p o f each ot her.

• A smaller, usu all y covered area , where pallets th at are not ye t fu ll, or con ta in ing
specia l pieces or trim s, and pallets w ith d ecorated tiles, are left in multi-st o rey
racks.

• A typica l covered area where the prod uc ts are picke d in makin g up the
custo mer 's o rde r.

Th e sto re has acq uired eve r great er importance and plays a key role w ith regard to
management costs and lev el o f service to the customer, besides achiev ing such high
production flows and stocks, that they hav e become difficult to manage by traditional or
no rm al method s.

When the s tore rea ches a considerab le size it wi ll certainl y be profitabl e to:

• Cornpu terise store man agement in real time.

• Pro gressive ly automate all the automatable cycles.

• Upgrade the sys tem by pro viding co mpute r ass istance in a ll the stag es th a t a re
s till be ing manually con tro lled.

With thi s in mind, the following series of products has been dev eloped and applied
by integrati on into the com pute rised managemen t system :

• Rad io frequ ency term in als fitted o n board the m a nu al forklift cars a nd
three- s id ed ca rs used in m anu a l pi ck ing , s u itable for the co m p u te r ised
transfer in rea l t ime o f the o pe ra t io ns to be co nduct ed by th e operators in
o rde r to fac ilita te the work, reduce e rro rs and raise ind ividu a l producti vity.

• Bar code rea ders to be connected to the terminals on board o f the manual ca rs to
all ow reading the ba r codes present on the product and obtain the con form ity
and updating, in rea l time of the situation in the s tore.

• Systems of stand ard racks of co nside rable heigh t in which to se t the pallets tha t
are not yet co m plete, placing the pa llets with specia l pieces or trims and
d ecora ted tiles in lower areas tha n were occu pied previously.

• Automatic transporting eleva to rs fo r au tomatically moving and s to ring pall et s
beari ng prod ucts, suitable for aligning the palle ts in specia l picking a reas on the
ground or for putti ng on board an o pera tor in a specia l cabin, to a llow d irect
picking in the lan e.

• Tra ns porting and channelling systems for au to matic palle t a ligning in the p icki ng
positi ons, wh ich faci litates the work of the o pe ra to r working in a fixed area on the
grou nd, with the co nse quent rise in ind ivid ual productivity.

• A uxiliary sy stems in the p icking areas, suc h as e leva to r p latforms and
compensated handling systems.

P. GI - 239



.QUAU~98 CA5TEl l 6 i\: (5I'AI;\I)

• Ade qua te auxiliary systems for facilitating con tainer load ing operations.

All the above are assisted by a series of software modules integrated In the
computerised sys tem wit h the followi ng functions:

• In teraction with the central ma nagement sys tem for int roducing the load
preparat ion orders.

• Interaction wi th the centra l man agement system regard ing the execution of the
o rde rs.

• Interaction with the cent ral ma nagement system of the store situa tion .

• Dynamic management of the location s in the g round stockpiling sto re.

• Dyn ami c managem ent of the locations in the intensive store racks.

• Network management by radio frequency.

• Management of resou rces and movem ents.

• Picking ma nagement and filing .

• Management of automatic operations and collection logistics.

• Optimisation of vehicle routes .

• Filing of store resources.

• Stock ma nagement.

The system is run by mean s of apply ing a netw or k of comput ers, in which each
has specific in teg rated functions, connected by a couple of servers in mirroring,
which ensure the functional continuity of the facility, even in the case of one breaking
down.

The interaction and connection with the centra l operating sys tem can be carried out
in different ways, from the slow, simplest and most trad ition al termina l cha nnelling, to
the most flexible, fastest, modern d ialogu e network.
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