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Corrigendum

P $ Table No.?
The table should read:

Mechanical value of aluminium alloys

Alloy Ult Tensile Strength 0,2 % Proof Stress Elongation

Lg/mm2 l_{dmmZ 104
WRB IS -5 17T - 21 2-10 |
NAC 3 8 16,5 - 21 14 - 18 3,5 =10 |
NAN 57 S 21 - 26 18 - 24 7 -14
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Dobrovic, N. Industry in Yugoslavia, Zadar, Not published 1972
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Introduction

A few years ago aluminium started to be one of the most
important packaging materials in the food industry. Thanks to
its attractiveness and several mechanical and chemical
characteristics, aluminium is displacing tin in several branches
of the food industry in many countries.

Utilization of aluminium in the canning incustry i not
start suddenly; it required comsiderable funds and many years
of research tc develop cdequate alloys, sheets and foils, as
well as mothods for treating their surfaces. Today, there are
meny packaging meterials using an aluminium base, vhich cen be
applied to different types of food products, including canned
fish products.

Aluninium is generally considered a packeging material for
first dlaas, higher priced products, but also for mass-produced
products, such as canned sprats or sardines. Developed countries,
especially the U.S.A., are the largest consumers of aluminium
for food packaging purposes. lkeny developing countries, on the
other hand, approach aluminium vith scepiicism. The higher

price of aluminium 28 compored with tin, as wvell as a certain
initial investment, are primerily responsihle for this

scepticism. In the final analysis, it may be shown thail containers
vith an aluminium base are actually equivalent in cost to thoge
based on tin.

The original interest in aluminium as a pockaging material
wes largely o result of the fclloving discoveries:

= Aluminium is a hygienic material, non-toxic, and odcurless
Aluminium salts are non-toxic, colourless, devoid of smell and
taste. Neither aluminium ner aluminium salts change the
organoleptic characteristice of food, alter the vitamin content
or reduce its biological value.
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= Aluminium is an attrective packaging material. Its
characteristic light silver aspect is very pleasing, especially
after anodigsation. Aluminium casily acoepts the ~pplication of
oolours and decorations.

_ = The surface of aluminium reflects 90 - 95 ,° of inoident
radiation. For this reason, undesireble heat pemnetration into
the oan is reduced.

~ It is possidle to produoe aluminium cans or oontainers

by the same drawing processes ourrently used for making other
metal oontainers.

= The natural layer of Al-oxide formed on the surface
of aluminium provides protection against the atmosphere, some
chemicals, and some food produots. This protection can be
inoreased by anodisation, ohemioal methods, or by lacquering.
The latter in partiocular is easily appliod and provides effective
protection.

= Aluwminium is a light-weight metal. This characteristio
is very important for paokaging materials. The weight of aluminium
is only ome shird of that of tin.

= Another positive characieriatiz of csluminium is the
relatively short half-life of its radio-aotive oomponent, only
2,3 minutes as oompared to 47 days in the case of steel.

The above attributes of aluminium suggest its usefulness

a8 a packaging material. However, it is no more a universal
packaging material than any other material.

Growth in the use of aluminium for packaging purposes in
the food industry has been notioceable and rapid: oonsumption of
aluminium in the U.8.A. for this purpose was about 140,000 metric
tons in 1960, and more than 500,000 tons in 1970 - a 3 4 fol14
inorease in ten years.
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The application of aluminium to the packazing of food has
developed along two lines:

Aluminium sheet;
Laminatod aluminium foil.

As each of these materials has different charaecteristics and
methods of application, they will be describod separately.

Aluminium sheet

Aluminium sheet wes fist introduced in Norway, in 1919, vhen
shallow drown aluminium containers were used for fish canning.
The original cans wvere made from commercially pure aluminium which
gave average rosults. Aluminium sheet was imi‘aroved continuously
thereafter with regard to its hardness and protective qualities.

Parallel to the introduction of aluminium sheet in the
canning industry, equipment and technological procedures in tho
industry as a whole werc impiroved with the introduction of better
canning and seaming machines, ~nd over-prossure autoclaves.

The hardness of aluminium sheet 1ms improved with the
development of Al-lig-Si-lh-typo alloys.

lhmr different typcs of aluminium alloys are currently
availablc on the world market for packing canned products.
The aluminium 21loys citec in toble MNo. 1 and No. 2 are used to
pack camned fish in Scandinavia, USSR, and in somc other
Buropean countries.




Table No. 1
M

Comonition of aluminium allgs expressed as
percent H wei@t.

Alloy e 3i Nz ih Al

NAB 3 8 0,40 0,30 0,25-0.55 0,6-1,3 Remainder
NAC 3 8 0,40 0,20-0,30 - 0,5-0,7 Remaind er
NAMS7 3 0,70 7 <2,1  0,20-0,35 Temainder
Table No. 2

Mechaniocal yalue of cluminium alloys.
Alloy Ult Tensile Strencih 0,2, Proof Stress Eonggtion

NAB 3 S 21 - 25 17 - 21 2-10
NAC 3 S 16,5 - 21 14 - 18 3,5 - 10
NAY ST 8 21 - 26 18 - 24 7 - 14

Aluminiun is relatively resistant to the influence of various
food substonoes,but thig resistance can be improvec by chemioal
treetaent, inoreasing the natural oxide coating by electrolytic
methods, or laoquering the surface. It ig possible to combine
the nbove methods.

leny chemical methods Are nov used to proteot the Aluminium
sheet surface. 'Mig usually involves disgolving the natural oxide
with acids and immedictely forming n new film containing salts of
various precious metals. fhege processes are mostly patented and
are kmown under o variety of names.

The electrolytic prooess or anodic oxidation im g well-kmown
procedure by which the natural oxide is increaged electro-chemiocally.
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There are several different types of electrolytic processes,
depending on the nnture of the electrolyie =nd characteristics
of the electricity used. The oxide layer is normally between
4 and 5 microns thick, bui can be only 0,2 - 0,7 microns if
lacquer is to he applied ofter anolizction. Cne process thot
has been developad combines znocization and lactuerins, the

matericls giving excellent resulis in packing conned fish.

Anodization is replace? in the U3A by chemiccl methods.
The ohemical treatment is primarily ~ preporciion for locyuering,
an
chromatization ’(} phosphorizotion being cmons the methods used.

(GRS

Lacquers used for cluminium sheet are usuclly based on
phenolresins vhich harden ot inoressed temperatures. ‘'the sheet
may be lacquered both inside and out. A folden-yellow lacquer
is usually applied to the inside. The outsile in usnally protected
by o transparent colourless lacquer. The lacquers must be able to
withetand deep draving during the production of the cans or

conteiners. llormal cannins material hes 35-5 gr/m.? of lacquer.

The aluminium packoging material for ocanned products is
available in sheete or in coils of various dimensions, depending
on the equipment for which it is desismed. It cppears thal coils,
and equipment based on their use, are of ;reater merket sigmificance
today. ‘the typical Ciameter of the coil is about 500 mm, though
some factories produce coils with diameters sreater than 1,000 mm.
The thickness of the sheet used in the fish canning industry is
betveen 0,20 and 0,40 mn.

llany types of aluminium gheet oans nre used for packaging fish.
They mey be divided into two groups: shallow cnd deep draim oans.
The common shallow osns are rectanzular or oylindrical. These
types of cans ere used for packing sardines, sprats, herrings and
tuna (fillets, solid-pack, chunks), fish with vezetablrs, fish
paste, etc. in oil or in tometo sauce. Deep drawn cans c:° . also

be used for packing tuna, solid-paok.
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The list of fish products packed in aluminium cans is becoming
ihcrea.singly long and an ever larger number of countriaes are using
this excellent packing materinl,

It is important to stress that the introduction of aluminium
cans c.es not requirc me jor changes in the euipment or
technologicel pProcesses used. It is, hovever, hecessary to install
&n over-pressure retort to protect aluminium cans from deformation,
and to handle them carefully.

The idee of "easy openinz" has developed hand-in-hand with
the use of aluminium, An aluminium cen with an ordinary lid ig
not difficult to open, but facility is further enhanced by the
use of an "eagy open" systam. Thig advantare can be very important,
as witnessod by the wide acceptance of the system.

Following the canning operation, aluminium cans are usually
packed individually in light cardhoare boxes which provide
protection fron mechanical damage during transport and storage.

Laminatoc aluminium 2oi1.

A nev packaging mat crial based on aluminium has been used
during the last few years in Burope. A hage consisting of
aluminium foij ig laminated with thermo-resistant Pclymer films.
There ere several types of laminated aluninium Toils, depending
on the kind of Polymer film used. The aluminium feil may be
laminated on both sides by polypropylene, or by pPolypropylene
on onc side and thermerosigtant lacyuer on the other.

The total thiclmess of the laminated ~luminium foi} may
be about 150 - 17¢ microns: alwninium foi] 100 - 110 microns,
polypropylene 50 - 60 microns and laoquor 5 - 7 miorons.

Containers made from laminated aluminium foil do not have
the characteristio firmess of oontainers made from tin or
aluminium sheet. This now packaging is 8cft; under Pressure,
it may 1 50 ‘ia form, but remainsg hermetioc.
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The application of laminetod aluminivm foil to the canning
industry is in foct 2 revolution in packasing practice. This neovw
packaging meterial hag all the advantazes of cluminium an! is oven
lighter. The cesc with vhich letiering an® colours may be applied
gives this malerial the potential of becoming onc of thc moat
attraciive packaging motericls for canned food. It is expected

that tlis meterial will play o large role in the near future,

The introduction of laninaie’ aluminium foil to the fish
cenning incdustry denends & certain amowirt of new er.uipment and
some adaptalion of technological procedures. The bYodies and
lide of coniainers are punched ani drain by o mechine that may
have interchcngeable dies ond uperates ot a rote of about
80 sirokes per minute. Container sroduction is synchronized
with the camning operation in order to minimize storage area
for empty cans. Cans from the press moy be fille! immeCialely.
Ilachines for closing cans or containerc mace from laminated
aluminium foil function on & quite different principle from’
those designed for tin or aluminium sheet ccns. Seclers for
light-veisht aluminivm containers join the polymer film from
the body of the container vith excess film from the lid hy means
of high {temperaturc in the sealing section of machine. The
containers and lids are uvsually punched by o togple lever
mechenism cpeinst on eleciriczlly heatod sealing nlate wvhich
applies the desired sealing pressure. The serling temperature
can be ad justed from 50° to 400°C, ihe sealing pressurc is about

800 kp, and sealinz time varies from 0,4 to G scoonds.

The handling of cans must be acdapted to this soft meterial,
especially during filling, precooking, wshin: and placing in

baskets for sterilization.

Over-pressure autoclaves are necessary, J:8t as in
ordinary aluminium cens maiie from aluminium sheet. Cammed
fish or other camned products packed in lizhi-weight aluminium
containers are placed after produciion in small ccrdboard boxes
or in special carriers to protect them frommsd .anical damage
during transport and siorege.
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Opening of the containers is achieve’ simply by pulling the
tongue on the 1id or by cutting the lids rith any type of knife.

As can be seen from the above, laminated ~luwninium foil is
an excellent material for cenning fish and other products, bui
introdueins thig type of materinl requires invesiment in new

eTuipment anc the acaptation of existing technolo:ical processes.

Pogsibility of introducing aluminium packaping materials in the
fish canning industiry.

Morocco is the leading nroducer of camner sardines in the
world wiih a production of 3,07€,300 eeses of 100 cans in 1972.
The total production of cannel fish in that year ims 3,409,997
oans,

Procduetion shows an uptere trend ond lboroeco should continue

to be the mosi important producer of canned sardines,

'hat type of pachaging material is use’ in :Joroceo for
this excellent produci? The reply is very simple, because
there is only one packaging materiel - tin. Jome foectories
have bezun to use - club cans made from cluminium sheet, but not
on & large soale.

It vas note’ in the introduction ihat mony developing
countries are afraid of introcueing nev packazing matsriols i
llorocco appears to frll into this category, Producers of canned
fish are of the opinion that aluminivm cans are more expensive
than cans mace from tin. Althovsh 14 ig Ciffiecult to compare
prices effectively, because they depond on factiors vhich vary
from country to cowntry, the experience of one Yugoslav figh
(le.rdino)canning factory vhich siarted to uge aluminium cans a
few years azo is presentod bvelor.

A comparative cost analysis of tin cang supplied by a
specialisec producer of enptly cans versus conteiners made from
alumimum sheet end lamin:ted aluminium foil wos made in 1969.
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Results of this analysis are showm in table o. 3. The factory

has a capacity of 20 million cans per year.

Table I'o. 3

Comperative gost jnalysis of gontainers (* club) made from @ .n,

Juminivn gheet cnd *-minated luminivm oil

Type of packaging Pricec before Price after

material paying of{ loon paying off loan
in in

Tin pleie 100 100

Aluminivm gheot 120 110

Lominated aluminium foil 125 120

From teble I'o. 3 one sees that canc mcle from iin are
slightly less costly thon cluminium ones, but this drovback of
aluminium cans could be off-sct by lerger produciion: aboutl
30, 000 cases per year. Advantages of aluminium ucre so impressive
for the above-mentionco! canming factory thatu it decided to switch
to an aluminivm package for sardines. A choice was made in favour
of cens from aluninium sheet os opposed to aluminiwr foil because
it reqrired less investment, ond it wes not necessery to acquire

additional equipment or to chanpge the technologiccl process.

e results of the neu zluminium packsgin; system trere
those predictel by the orizinal cosi anelysis. ‘(e hisher price
of the aluminium cens did not reduce proiit. Me market
immediat aly acoepted the nev iype of packaging ond Ceman’s for
sardines in alvminiun cans ims sreater than the orizinal

expecteations of the factory.

It is recommended that the seme study, on a governmenial

or privote level, be undertaken in ‘lorocco or in any other

oountry that wishes to develop fish processing or other branochea
of the food industry.




In making a pockaging and marketing anclysis, the following
factors should be taken into oconsideration:

Adventagzes of aluminium ag packaring material ;
Aveilability of rav metarizl for packaging:

Transport problems;

Inorecae in production;

derr types of procucis on domestic and foreign me.rket ;
Mew forms of cans or containers;

Advertising basel on noy packacsing material and better
quality of canned producis.

The introduotion of ner natorial for packasing will
probably bring inoreesed production, nev products, higher
productivity, and on improved economic situction.
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