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Appendix 1: Brief case history of a Steralcon line in Chile

Chile like other countriuvs in the southern hemisphere or
in tropical arcas has an abundance of cercain food stuff
which up to now can cither be used fresh, which means in
loco, or can be deep frozen if a deep freezing plant exists.

‘The deep fruzen fooa stuff ig then often shipped as raw

material to other countrics where the final product is manu-
factured with consiuerable auded value.

A number of develoupiny or alreauy industrialized countries
desires now to have the added value to their local foud

stuff in their own country to improve their balance of pay~
ments and to have valuable products for exports. In oraer

to achieve this gual, two main conditions have to be fulfilled:

= packagime line ang foou processing plant must be installed
in small increments of investments, what mcans the necessary
budget for the first unit shoulu be modest ard not cxeed
approx. § 200 or 300'000,

= 4n order to be usable for exports, the product must have a
first class customer appeal.

Under these considerations, a Packaging line to put shrimps
and other seafood prouucts into Sterulcon was ervcted in Chile.
In Pig. %) we give a schematical description of the Chilean
8teralcon line located at Fircland.

As already mentioneu, the packaging plant in Chile is mainly
designed for packing shrimps and musscls.




As you can see from tio schymatic lay-out, the packaging
plant i{s huile Very cluie Lo the se0 g0 that the sea- food

can be packea as fresh e Lresinle. The mussels for instance,
coming from the ship, are taten vut from the nets at the

pPler and put on a transportation belt. On this belt they pass
& washing station where they are washed with a gharp water-
ray of about 50 atmospheres. Subzequent to this washing, the
mussels are killied by beiny expused to steam whicl: also

opens thelr shells. The meat of the mussel L5 now taken out
from the shell by women; washed agairn in fresh water ana
sorted out into various baskets according to the size of the.
mussel. These baskets are then transported to the filling
lines where the mussles are filled in:the Steralcon containers.
The filled containers are provided with a 1lid and sealed at
the sealing-station, then washed in a speciai washing instal-
lation and finally brought to tlhie autociaves for sterili-
gation.

By this organization, it can be yuaranteed that normally
'ess than 24 hours arc needed co take the mussels out of the
888 and to f£ill thew into the final containers, thus achieving
an excellent fresh quality.

The season for packing mussels is from February to October.
From Ngvember to February, on the same packaging lines meat
of shrimps is packeu. Also coming directly from the ship to
the packaqihg plant, the shrimps are first cut open under a
sharp knife, then washeu and boiled for 3 minutes at 90°c,
After that, the meat 1s taken cut from the shellg in a spe-
cial equipment and then ditectly filled into Steralcon comn-
tainers.




Besliues the Packing of musscls

and shrimps as described

above, the packaging plant can also Le usca for packing

some kind of a herring into Sterulecon. For this purpose,

a special filleting machine has been installed. vhe filleted

herring can either be bached with tomatu or other sauces or

can be swoked anu then packed with oil. The paching of

herring is always uonc wh.n no Wmusscls or shrimps, respec-
tively, are delivercu. Locatea near the filling lines, 2

deep-drawing presses are Oopsrating to produce the Steralcon

containers anu lids. Luch ‘press is vquiped with 2 sets of

deup-drawing tools. The Steralcon luminate is supplied in
coil form.

The plant is operating at o 16 hour shift per day. The out-
put per filling linc varics Lotweer, lé and <2 containers
per minute, depending whether the sva-food i{s filled in a
salt-brine or in oil. The normal output of the packaging
plant ranges at about L,0'QQy ¢ontainers per day.

The total number of people working in this packaging plant
is around 200. %he scaling maehtneé are opirated by 1 man
edach, whereas lv women arg wgrkihg orn cach filling line,

in the following figure we show a fuw typical products of
the Chilean pPackaqging line which arc mwescly intended for
export.

Having been put into operation successfully, there are now
Plans underway to expanu the capacity*anu to include in
the production progran prepared meals with fish., For this

purpose, the installation of a thiru filling line is beiny
pPlanneéd. -

* of the plant




There are severul similar plants under consideration for
packaging of sea-food, meat-products, baby-food or fruit
products. In the countries in question, the inceuntive for
the interest in a Steralcon line is always the same:
similar as in Chile, these countries wish to to adu value
to their local food prcducts which up “o now could not
be exported with addeu value, Steralcon provides an ex- i
cellent tool to achieve this goal.
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Any deviations from this pressure during the sterilization
pProcess may cause prroblems such as e.g. deformation or
delaﬁination as mentioned above. As for the sterilization
temperature, there exist in principle no difficulties and
the client can use those temperatures which he has found

to be optimal. It isepreferuble, however, to keep the water
temperature in the autoclave below about 140°C. There are
already existing on the ‘market a whole series of autoclaves
which are highly suitable for the use with Steralcon.

2._Own_production of containers

S i I R .

‘l‘iw production of containers directly at the packaging plant
normally is only of interest in those cases wherc the client !
needs more than about 4 million containers a year. The
machinery in this case has to be extended to include ) =~ 2
deep drawing presses and the appropriate deep drawing tools.

The deep drawing‘presses offerea on the market are working
at various speeds. For the example desciibed below, we refer
to a mechanical press which can produce about v0 containers
oK lias per minute.

If only one press is available for fabricating containers
and lids, the rate of utilization will normally be below 70%,
as very ‘often the tools for making containers and lids have
to be changed. Based on a 8 lour shift at 240 days a year,
the anmual production capacity of such a press would be:

30 x 60 x 8 x 240 x 70 = 2,4 million containers including lids.

Praciice has shown that it i{s mure advantageous to have 2
presues, one for the production of containers ami one for the

production of lias.
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The containers Prodoced 1y tigy Way ©an than ta gucdg tn the
packaging proces:s . eSO Cd above, with ot diflcience,
however, that this time Ve sealing station is opot pilot

fiachine but a Lully automated washing ang scaling machine,

The sealing machines cifered un the market bave nore or less
all the same output ol about 2. tuntainers por minute, There

are two types of soaling machines availalde;

= pillot scaling machines {sert-automat ic)
= fully automatic scaling stations,

Under a simply technival point of view, the pilot sealing
machines are able to acnieve about the sae output us the
fully automatic machines, Whether this techrically feasible
output can actually to vreactied, however, is mostly dependent
on the skill of tje VReraturs, as thesc machines Are charged
manually. Pherefure, the Practical output of such pilot
machines should not be assumed Lo the nigher than about 1%
containers per minutc whicl, woulu egual an avnual product ion
of about 1,7 milliorn containers,

Regardless of (his limitation, it very often has show, to be
advantageous to start . smialler production first with a pilot
machine which allows botl the operators ard the customers to

get acquanteu with the use of Steralcon containers.




Another advantage in using a pilot machine is the opportunity

to explore the actual market pussibilities without high in-
vestments. The risk of carrying out such a market test is
relatively low, as the investment cost of a pilot sealing
machine is only about 4000 - 5000 $. This calculation assumes,
hnwevar.'that 4 suitable autouclave is available at the client.

After a successful introduction cf the container in the market,
the next step would be the installation of a fully automatic
production line which can actually use the full capacity of
about 25 containers per minute in the sealing stations.

In the case of a fish packaging plant, the following combi-
nation of equiment has proven to be highly suitable:

container fabricationt
= & decp drawing presses including several tools

packaging line consiting of:

= container de-stacking

= transportation belt for the filling of the containers

- sealing unit, consisting of wasaing, lidding and
sealing station

~ washing station for the filled containers

= counter pressure autoclave,

Some péssibilities how to combine several filling and sealing
Units to complete packaging line are demonstrated in fig.57

In order to'qxve a first zﬁprcssion of the investment cost
required for the installation of a completec Steralcon
packaging line, some average prices of the required machinery
are listed below.




These prices were initially put together for Luropcan
clients and it might therefore Le possible that they are
not airectly applicable to counitrics ovutsiae Lurope, but
at least it shoula be pussible to use thewm ag a rough quidec.
Besides that, thuey are calculatod as an averaqge of varijous
European.machinu producers and it might well occur that
one or the cther machine of a spucial producer will fall
outsice the nourmal range of about : 10 - 1%, As alrceady
mentioned above, the coust for a pilot sealing machine is
about § 4000 - %000. 1t is theretore not contained again
in the list below.

The following prices are basged un a fully automatcd pockaging
line for fish products asg describea above. One has, however,
to keep in minu that this isg only onc example of various
Possibilitics and that there is a lot of room to adapt the
line to the special requirenents of the client.

2 mechanical deep drawing prosses
without tools, » <0'000 cach $ 40'000

1 set of tuols (containers and Lids)
for above presscs, irncluuing ’
Sutwmat ic contairer- ang lia~-
stacking $ 25'000

} machine for destacking tlic
eontainers onto the transpor-
tation belt ' $ 1'000

1 transportation belc, working
Mied to the filling ’

This transportation belt consists
of wnits of 1,< 1 cach; it ca. be
shurtenea or lengthencd as suitable;
the maximum length is about 10 m3
the price of c¢ach unit is abouc

$ 1'300




1l scaling Unit, corrinting o

= Washing statiog

-~ automatic idding slation
= scaling station

= container throw-out At

completely Cludipped with all

LECESSUrY ACCross0irey $ 20'000
3 owashing stotion for Line closeu

containers without owy, Lrans-

portation uevice $ 1'000

L counter-pressure aug wlave for

about )'560 containcr: e charge, “
usable for rotatiop oF oseilloting
during sterilization $ 18'000

Total of the investmont cost akout $ 113'000,

BEEETEL SR

These Prices are fob Cormar, Northsca~harbour, including
sea~going packaging, ex‘giudiug other duties,

A8 already nontioncd, 1 nese Prives should only be understowed
as a rough qguide, 1t chould 4150 be pointed out very clearly,
that there existy a ot of possibilitics to buila up Steraleon
pPackaging  lines whicl, Labge betwoeen the simple pilot-line
mentioned first aug e highly automatea and sophisticated
line described above, Thue, Steraleon offers the opportunity
to adapt the peckaging phant us cluge 48 possible to the
local reqs;iremmm, swh 48 annuas outpat, capital investments
Oor use of labourer,
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1. Summary

In 1965, a new food packaging concept emerged in Europe.
This concept utilized sterilization in combination with

& shallow, lightweight container holding from 10 to about
300 com. The packaging material is a laminate of aluminium
strip (thickness appiox. 0,1 mm) and a heat-sealable plastic
film which faces the food-stuff. This coating ensures a
hermetic seal between the 1id and body of the container, it
withstands the deep-drawing operation and resists attack

' by the proce:ssed food.

This semi-rigid, sanitary container has been introduced under
various names. The original invention was called Steralcon.
Therefore, we will frequently use that name to describe the
containers in question.

The S8teralcon packaging system is best suited for special
products and provides a method of entering the food processing
businoss through small increments of investment. The following
exarples have been most useful for application of the Steralcon
packaging concept:

© pre-cooked menus, the Steralcon container can be used to
serve the food in many eun,tharcby eliminating the need
for dishes,

« fish-products, shrimp and other seafood.

T™e Steralcon system has increasing importance in developing
countries where the complete deep-freesing chain between the
food packer aAd final consumer does not exist or in many cases
would be difficult to establish. In addition, it is well suited
Lo complement the conventional "tin-can” and opens new markets




for pre-cooked dinners as well as ‘or fish productg, meat

and paste products, baby-foods and similar food-stuff.

Steralcon is only one of a number of semi-rigid packages made
from multi-layer laminates where aluminium foil or thin strip
provides the basic component for preventing the permeation

of light, gases and bacteria into the package. These are

often pouches and packages which are self supporting and
therefore can be used for a variety of fruit juices and other
fruit products. These heat-sealable packages are of growing
importance in the convenience-food market. All of these alu-
minium laminate packs are certainly in competition with other
packaging materials around the world. In many countries, éhe
packages containir3 aluminium have gained increased importance
because they can be produced in small units and give the pro-
duct excellent protection and at the same time provide good
customer appeal to make a product suitable for export. The de-
velopment of such multi-layer aluminium packaging is by no
means at a standstill. Every year we can see new packages and/
or improved processing treatments which extend their use to
an ever wider range of food products.

This paper gives a bri;e\t survey on the present status and con-
centrates on packages with a background of broad usage.
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2. Sterilbza i Aemizuigr aluroganes ootanos

2.1 Introduction

Over the years the tirn -piate cuntalfier has BE ove o4 mat.
and efficient vehicle for food preservet) o ang wa ¢ 4t

is extremely econumical to produce, Btandardi zation, * o
Price “'e have had to pay tor Lhese bene‘its, soemed  f
little account in the past compared with the sdeant -5 s

Of cheap long-term storaye '‘ur a great variety of oy isia i
foods .

Today, there are siy 34 that this situstion is wesinn. mg io
change: an affluent public, with higher eap-tat jots of
variety and convenience, has qrowmn @ ~reating rew demends
on the product and its container. New developmests in heat
and-serve meals and the widening chotee of lanuly foods ate
aspects of a trend towards higher Fuality end service Yhat
are reflected in packeding 43 weil. Peatures such as e
opening, novel shapes and attractive Finishes are »  jamae
unessentials but facteors that are going to rogul re mie
attention in the future,

The advantages of aluminiae for Pk aging Y I T
sasy-formabi litv, attzactive sppestanes Ond Tomi - ikt iiey -
looked highly suttable for appiication in Behy atbas ahid en
couraged & Auber of Pout -war StEeNPLS to repleee tin=plate
by aluminium. A Girect substitution of ane amteriei e
ahother proved, howwwer, to e an WReCUROEE - PraPusition.,
T wtiline sluminign, 1t is RECOAS Iy e pPectets sl e
Ats advantages to the marimun. Tis appreciation hes lesd
0 & variety of passititlities, and the sasy-apes con eud
was & spectacularly suovess’ i onanpie. In the 1o i st glu-
Bintum foll, th papularity of the semd-Figid, oF ind e ~we)l
CONLALner over the past ten Pears, for o welicty of toed




packaging applications, was the starting point for work to
develop a foil container suitable for sterilized foods. This
search led to the introduction of a smooth-wall foil con-
tainer having a heat-sealable coating of either lacquer or
plastic film that could be lidded and sterilized and that
offered a smooth attractive outside surface for printing °
and lacqguering coupled with broad design possibilities re-
garding container shaée.

In other areas this search to fully utilize aluminium's ad-
vnnt&qes. has led to the establishment of the principle that
a foil pouch, comprising a complex foil/film laminate cc.mld
provide a sterilizable container.

2.2 Composition of Ste n

Several years of research and development work have been
devoted to the establishment of technigues and materials
for producing a smooth-wall foil container that could with-
stand commercial high temperature sterilizing processes and
would be suitable for the widest range of appiications.

From the beginning the concept was adopted that as the alu-
minium required a protective coating to withstand attack
from a number of food-stuffs, it would be desirable to have
a double~-purpose coating - namely, one that would protect
and would also provide a sealing medium.

The successful outcome of this research was the "Steralcon®
(= sterilizable aluminium container), known in the UK as
*Stera-Pak", which proved itself in laboratory trials and
has now been tested for several years in a number of small-,
medium- and large-scale commercial applications.
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For the production of these lightweight containers an Alu-
minium-plastic-laminate is used. The stiffness of the containers
is provided by an aluminium strip of 0,05 - 0,18, preferably
0,09 - 0,14 mm thickness, depending on the size and application
conditions of the containers (Fig. 1). Pure aluminium is used
as well as an AlMn-alloy. This strip is coat2d on the outside
with an stove lacquer based on epoxy or phenolic-epoxy resins.
This 4 - 6 )u thick coating resists sealing and sterilizing
temperatures. The other side (inside) of the aluminium strip
is coated with a polyethylene or polypropylene film of 40 -

74 ’n thickness. For the lids, 12 - 20 ,n thick biaxially pre-
Stressed polypropylene film, is also being used. These plastics
have proved to be most suitable in providing a sealing medium,
and protection against agressive jyices of the filled food. In
the meantime also sterilizable and sealable lacquers have been
developed which can be used instead of the plastic films as
the interior coating. i

2.3 Production of the containers

The good forming properties of the aluminium allow a wide
variation in the shape of containers. It is nossible to pro-
duce not only round or rectangular containers but also such
shapes which are specially fitted to the contour of the food
to be packed. The forming is done by deep-drawing on commer-
cially available presses (Fig. 2). The precision requirements
for the tools are very high. The maximum ratio of the blank-
diameter to the hoight of the container is about 1,8 - 2,0,

-Volume of the containers varies between 10 - 500 com. Por

larger sizes it is hecessary to use thicker strip in order
to have the adequate stiffness. The containers can either be
produced diractly in line with the packaging machine or sepa-
rately and shipped to the packaging plant. The capacity of
modern deep-drawing presses ranges from 60 - 90 strokes per




minute, depending on the type of machine, the type of tools

as well as on the size and shape of the containers.

2.4 Filling 1

For f£filling the containers, standard filling equipment can
be used. Only the installation to transport the empty con-
tainers to the filling stations and of the fiiled containers
‘to the sealing stations have to be modified in a way as to
avoid any damage of the containers. The contairers can be
filled with either hot or cold food-stuff. The head space of
" 4¢he filled container has to be kept as low as possible
(iaximum 6%). The fulfillment of this requiremant is tncili-
tated by the use of shouldered lids.

For best results the seal area should be free from product
contamination and for this reason filling equipment with
absolutely clean cut-off is needed. Laboratory tests and
commercial experience has shown, in some cases, however, that
fully reliable seals can be obtained even through a portion
of the packed product. As an example of this, it can be stated
that in extensive laboratory trials on the packing of sardines
in olive oil, completely hermetic seals were obtained even
though in all cases the seal area was 100% contaminated with
olive oil.

2.5 Sealing

Steralcon containers are closed by the welding of two heat-
sealable surfaces. The actual seal area is an annular ring
2-3 mm wide between the horizontal rim of the container and
;> superimposed 1id. At temperatures of about 150°C. the
plastic begins to flow and at this point the pressure that
ie applied round the rim during the sealing operation results
in *ue formation of a continuous bead at both the inner and




outer edges of the seal. Provided temperature, pressure and
dwell times are accurately adjusted, a completely fused,
hermetic and bacteria-resistant seal is obtained. Fig. 3
shows a cross-section through such a seal.

Pressure, temperature and d\nul times are functions of the
container size, foil thickness and product temperature.

Considerable -mrimnnl work was carried out on plastic

flow during varying conditions of sealing temperature and
pressure. It was found necessary to have differential heating
on the top and bottom tools and to control Pressure accurately
8Q as to avoid too much flow of the sealing compound.

The following figures indicate the range over which effective
sealing takes place for different sizes of container:-

Top tool temperature 230° - 2!0°C
Bottom " " 120° - 150°¢
8ealing pressure 40 -~ 60 Kp/cm2
Dwell time 0,5 = 1,0 sec.

Fig. 4 and S show a schematic cross section through a sealing
tool and the machine in operation. '

2,6 Seal ing machines

For test purposes, laboratory scale sealing machines were
developed and later adapted for semi-automatic pilot and
medium-scale operations. One of these models (Fig. 6) is a
compact, mobile unit which handles any of several standard
container ihapu at an output of 800 packs an hour.




In a fish canning line, in which the containers are over-
filled, a station has to be incorporated for pressing down
the lids of the containers and rinsing before the sealing
cycle begins. A combination of two semi-automatic units was

designed for this purpose and integrated into a single
system which is successfully processing around 1,000 con-

tainers an hour. (See Fig. 7) . §

For large scale commercial operations several leading
machinery manufacturers are of fering automatic sealing
machines which can reach an output of up to 1500 containers
per hour (one sealing station).

2.7 Sterilization

Because of the tendency of thermoplastic materials to soften
and weaken during high temperature sterilizing, counter-
pressure autoclaving for Steralcon containers is essential.

For good results, counterpressure must be applied as soon as
heating starts and maintained during cooling down to a tempe-
rature of at least 40°c.

A schematic representation of the required pressure/tempe-

ratire variations during the sterilization of Steralcon con- 1
tainers is given in Fig. 8. For specific containers and £111ings, |
the ‘counterpressure figure will vary considerably so that the 1
curve can only serve as a rough guide. The upper curve shows

a counterpressure which is constant throughout the sterili-

zation process and has also been found to give satisfactory
results (Fig. 8). Fig. 9 shows a commercially available auto-
klave which can be used for sterilizing Steralcon.’




Sterilizing cycles, of course, must be worked out individually
and will depend on such factors as the pH value of the ti11,
the Fo value required, the heat transfer properties of the
fill and the shape and size of the containers.

Aluminium has rapid heat-transfer Properties and tnese, combined
with the relatively shallow Jepth of the containers, suggest
that it may be possible to shorten sterilization times for some
products generally packed in Ssquatter containers of glass or
tinplate. Any shortening of sterilization time that is possible
would have the effect of improving the flavor and/or color of
the product,

The whole process from the coil to the closed containers is
illustrated in Fig. 10. As shown, this process can be divided
into the following 6 steps:

1. The containers are formed from the coil by punching
and deep drawing.

2. The containers are filled manually or automatically.

3. The filled containers are covered with a 1id which is - -
also punched from the coil.

4. The containers are sealed by applying heat and pressure.

S. The closed containers are steriliszed in autoclaves.

-

v
6. The sterilized containers are Prepared for shipment..”
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All these steps can be carried out by special machines which
have proved their reliability in several years of application.
These machines can be set up in a way which to a high extend
allows automatic transportation of the containers between the
single steps. The output of such a line usually is in the
range of 40 - 50'000 Steralcon containers per day (2 shifts).
The investment cost for the machines of such a line would be
approx 100° - 150'000 §$. In Fig. 11, a typical lay-out is
shown for such cases where the forming of the containers is
not included in the packaging line.

There have also been developed special machines which combine
geveral of above steps. Thus, as an example, Fig. 12 shows |
the concept of a machine for forming, fi1ling, lidding and
sealing. Fig. 13 gives a view of the complete equipment ready
for use. Such a machine can produce up to about 80 sealed
containers per minute, depending on the size of the container.

2,9 Test procedures

A number of procedures have been developed for testing the
quality of Steralcon seals.

Experience has shown that for a container to withstand
sterilization successfully, a seal strength of 4-8 kg/cm2
is requircs. The burst pressure test measures that strength.

The procedure consists in placing the container in a frame
80 that it is supported at all sides except at the seals.
An air-inlet needle pierces the bottom of the container,
the unit is closed. immersed in a water bath and the air
pressure turned on. This pressure is increased until seal
failure occurs. A representation of the testing apparatus
is shown in Fig. 14 and 15.




This test is destructive and hence of vaélee in research but
not for providing a quality control Procedure, in a production
pPlant. The so called seal thickness test is non-destructive
and so has a commercial value.

The technique consists in measuring the thickness of the foil/
plastic/foil rim of the‘container. For any given thickness of
foil and piastic ‘Coating, there is a given deformation that
must take place for a good seal. This can be measured e.q. by
a simple instrument which i3 shown in Fig. 16. There have been
developed several other test Procedures to ensure save appli-
cation of Steralcon, but it is not possible to describe them
all in this short overview.

-

2.10 Eatx»gggning-ligging

As the lightweight container consists of a relatively thin ‘
8trip it can be readily cut open with a knife. (Pig 17) Recently com
binations of 1lid and container material have been developed

which also permit the lid to be pulled from the container along

the sealing~line (Fig. 18).

It is evident, however, that the burst strength of such a.
seal, 1f it fulfills the easy-open requirements, must be

lower than that of a normal seal. Nevertheless, a sufficiently
high strength has been obtained to enable the container to
withstand sterilization with an adequat2 margin of safety.

2.11 Product acceptability

Tests have been carried out on a wide range of products and
good results achieved for all but a few products.




As already mentioned, the sterilizable lighweight aluminium/
plastic-composite containers gained their first major success

in the fishpacking-industry (Fig. 19). 8ince then, several
million containers have been brought onto the market and have
been accepted readily by the consumer. in addivion, the light-
weight container has been successfully used for packing various
types of meet and sausages, concentrated soups, prepared fruits,
desserts etc. (Fig. 20 - 30).

in Switserland e.g9. the Steralcon packaging system has found
broad application for all kinds of mesat products and prepared
msals. The smount of interest generated by the success of
these operations has attracted the attention of leading inter-
national food manufacturers, some of whom are now introducing
Steralcon for their products.

The main advantages of Steralcon can be listed as follows:

gir: for size any number of Steralcon cohtainers weigh
approximately one-fifth the same number of tin-plate cams.
(rig. 1)

Impervious to iigus SOG UNErr

The outer foil skin makes the container completely
impervious to light and odors.,

- Spece saving

Nested, when empty, containers occupy only a fraction
of the space needed for straight-sided cans. Handling,
transport and stovage costs are thus lower than with
glass or tin-plate. (Fig. 32)
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-~ Easy openi disnosal

No key or can-opener is needed, The 1lid can be quite
easily cut open with a knife, or can be supplied in
4 tear-tab version that simply peels off. There -.re

no sharp corners and the container can be crumpled up
for é;spesci.

Containers from 10 ml, - 500 ml. capacity can be made

in round, oval, triangular, square or asymetric shapes,
and can also be contoured to the shapes of individual
products (28.4 ml. = } fl.o02)

T™he good looking, smooth-walled, seamless container can
be produced in a range of colors that retain their attrac-
tive finish after exposure to the high temperatures of
Sealing and sterilization. Work is in progress to extend

the range of colors, and to develop decorative printed
finishes,

Conical shapes permit stable stacking of filled containers
with consequently better use of valuable display space.

Corrosion, due to temperature fluctuations and conden-
sation, which can be a problem with tin-plate containers,
does not occur with the aluminium container.
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- Shorter processing

s G s

pue to rapid heat penetration of the shallow foil
container, it may be possible to cut sterilizing
time for certain products, with resulting improve-

i

ments in flavor and color.

- Resistance to breakage

The foil container, although easily deformable,
does not break.

The main disadvantage which has to be mentjoned here is the
low-stiffness of the containers which results in a low bump-
resistance, especially of containers with a content of more <
than 200 ccm. To circumvent this difficulty it is possible

to use an additional pasteboard-box which, although it adds

. somevhat to the cost, it enriches display possibilities.

(Fig. 33 and 34)

2.13 Conclusion

For selected ipplicntton: where there is a demand for attrac-
tive, easy-open containers, the semi-rigid sterilizable alu-
minium foil container offers advantages not possessed by other

materials.

It is not a universal alternative to the tin-plate can but one
which is likely to command conaiderable interest for the packa-
ging of fish and meat products.

Extensive research followd by experience in commercial ope:ationi.‘
has helped to perfect this system to the poin“ where it can be

confidently offered to food processors around the world.
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3. Pouches
As wo already mentioned in the 1ot poamect o The amec s
CONtALners described here afe abiy ahe so ot .y Chw e iy
Spectrum of Aluminium fuod patowe [6 lud i #1 Fia o
We can see that on one side f this spmetsas 4 » o figed
Aluninium cans which wiii not b dovunmnd = Wraii o in this
Paper. On the other side gre the suft Pochagrs 5ot
Pouches, bags, tubes or simpie weapping.

1 woul like to comtines with short @pScEiption oF suft
Packages for fuod and then BELLeh ower te AleEeiul pekes
Systems for beversaes and eapecially Ffrast dpiems Wi ow
can belong tu the Sult-rigid s well & 1 e st g of
package .

I1f we look now at Pouches. 1t is reepanghie - ot insuash
between 4§ 4ifferent tPpes:

-~ ™e first, ﬂumn’ﬁgmmm % s Tige
pouch with sesals slong sl fues odgns Wis. W) Wis .y
of pouch can relatively easily w produces Fig. 7,
Raln disadventege 13 its Righ retie of padaginn ot
requirement to volume sontent .

= Another frequent iy wand type is S ae celivg hone pauet,
Vhich has only one sram in the L o T T ——
tvo in the cross #t.ection Wig. 1 antt . & wppival
on the nent slides (Fig.d8a ene 48

= The hose pouch car also be Bode With & Wpeial foodd e
the sides. In thie Cake, the resulling peolass s a8 b
to stand. T™e ratic of PRoROging mObes 18 Fegpai 1 omm
to volume content i aptimel (Fig. €1 sna 42




- It is also possible to produce 3-dimensional pouches

with more than 2 seam in the lengthwise direction.
These are also able to stand and can be made for large

volume contents (Fig. 43 and 44).

A typical composition of laminates used for the pouches dia-
cussed above would be: polyethylene film 75 ?m thick on the
inside - aluminium foil 12 - 20 ’m thick as an intermediate
layer and approx. 12 ?m thick polyester or viscose foil on
the outside. The aluminium foil provides an excellent pro-
tection against penetration of all kinds of jases, vapors,
or odors.

Costs for typical machines to produce such pouches are in a
range of about 30'000 - 50°'000 $. Typical output of such

machines is about 60 - 70 packages per minute, depending on
the size and type of food to be filled. ‘

Avices

The fivst type of container to bo described hese 18 & semi-
rigid pack with an rectangular ohape. 1ts body comsists of
a cardboanfaluminium/plastic laminatey ior the bottom and top
11d plastic coated Aluminium is used. (Fig. 43)

These compositc materials caa be heat ssaled, resulting in a §
package which 18 impervious against water or gases. This con-
tainer is also remarkable bscause of its low weight, its low |
space requirement for storing and its easy-opening-possibiliti
(See Fig. 46 and 47). '

An additional feature is its attractive design because it is
possible to print on the entire body of the package (rig. 46)
For these reasons it is easily undcrstandable that this type
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of container has been introduced for a wide variety of fruyjt-

Juices and other beverages.

Another type of aluminium Package for beverages resembles in
some way, the Previously described hose-pouches (Fig. 49)., By
special design of the bottom area, this package is able to
stand. It is also impermeable, extremely light and can be
opened very easily by cutting one edge. A typical machine
which can be used for filling these pPouches can be seen on
the next slide (Fig. 50),

Finally I would like to come to a type of packages which con-
sists mostly of cardboard/plastic composites, but which can
include also aluminium foil if better protection is required.
These are folded containers which were initially used for milk
Packaging. There exist 3 lot of different machines for making
these packages in variowsizes and shapes. I want to show you
only a very limited number of examples (Fig. 51 and 52) from
which you will also see that the use of these packages has

_how been exten tQ all kind >f food and Iven non-food products,

A typical machine to produce these containers is shown in
Fig, 53. '

!mxmummmmuctmofmmhmﬂrm
(Pig. 54) of packaging applications wiere the favorable proper-
ties of aluminium can successfully be used.
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Fig. 4: Sealing operation




Fig. 5: Sealing machine in operation

Fig. 6: Semi-automatic sealing machine for
pilote operations
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Fig. 8
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Fig. 9: Autoclave used for sterilizing Steralcon '










Fig. 12;

SCHEMATIC SHOWING THE OPERATION OF
A PACKAGING MACHINE FOR STERALCON




filling, lLidding ond sesiimn




Fig. 15: Seal strength measurement test

Fig. 16: Seal thickness test



Fig. 17: Knive opening

Fig. 18: Pull-off opening
. ,










hiwfiea of
recent uses







Fig. 31:
Demonstration of
the light weight

of Steralcon

Fig. 32:
Space saving in

storing Steralcon




Fig. 33: Steraloon with pasteboard box
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Fig. 36
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Fig. 38
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Fig. 40 a: Machine for the production
and filling of hose pounches




Fig. 4¢ b

SCHEMATIC SHOWING THE PRODUCTION OF
HOSE POUCHES
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Fig. 41
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Fig. 45: Composition of a semi-rigid aluminiwm-container

for fruit juices

Fig.46: Easy opening of the container







Fig. 49;: Standing pouch for beverages




Pig. 50




Fig. 51 + 52: Composite packs for milk and other beverages




Fig. 53: Machine for producing composite packs

Fig. 54: Spectrum of Aluminium packages









