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SUMMARY

This papoer deals with +the introduction of the
sterilizable semi-rigid alumirium {oil food container
a8 a viable product available tor uyse with a wide range
of food products, This introduction has been the
culmination of 5 ycars! resesrch work by Alusuisse,
dealing with such aspects as selection »f materials, hoth
of the aluminium foil and the interior lining that serves
as the heat-seal medium for the 1id and that providea an
inert barrier to foodstuffs, methods of forming,
development. of heat-seal machinery and establishment of
sterilization procedurcs. These matters are discussed
in the paper, and a conclusion is reached that a plactie
coated, cr in some cnses, lacquer coated aluminium foil
container cam be successfully sterilized with many
products. Fasy-opening is a particular feature of this
type of cuntainer, which thus offers advantages over many
designs of tin-plate can and glass jar, Economically,
the product competes with class jars and in some cases,
dependent on size, with drawn tinplate canas. The body-
seamed tin-plate can remains cheaper, but this new
aluminium container is worthy of consideration where
other factors, such as desipgn flexibility, attractive
appearance, easy-opening and stackabili ty are important,
The container has had particular success in the continental
fish-canning indusiry, but has wide application for moat
and paste products, baby foods and berhaps even pet foods,

ODUCTION

Over the years the tin-plate containor has proved a
safe and efficient vehicle for food preservation and one
that is extremely economical to produce., Standardisation,
the price we have had to pay for these benefits, soemed of _
little account in the past compared with the advantages of
cheap long-term storage for a great variety of perishable
r@ﬁd.n

Today, there are signs that this situation is
beginning to alter: an affluent public with higher
expectations of varicty and convenience has grown up
greating new demands on the product and its container.
New developments in heat-and-serve meals and the widening
¢hoice of luxury foods are aspects of a trend towards
higher quality and scrvice that are reflected in
packaging as well. Features such as easy-opening, novel




shopes and cttroetive Povanes 00 L lanaer e sentinls
buto foctoy= tha! e going to vonoay arcre ot tention in the
fruture,

The advontapes of aluvwminivm Cor vackoping - Yight
weipht, cosy-toruability, Stihactive appearance and tood
“compalibilivy - looked highty siiboble faor application in
many areas and encouraged o omamber of portewar atrempis to

replace Lin-plate by alumiiniem, A divect substiiution of
one wmaterial for another moaved, hovever, to be an
neconomic proposition, Lo ntilive wluminiawm 34 is
necossary to apprecinte and nse dig advanlagos to the
max.innmm, This oppreciation has load to a varviety of
possibilitics, nl the easy-open can end is a spectacularly
successful examplice, In the f'ield of almminivw foil thu

popularity of the semi-risgid, wrinkle-wall contaliner over
the past ten years, for a varicty of food phekaging
applicictions, was (he starting point for work vadertaken
by Alusuisse to develop o toil contoiner svitable for
sterilived {ood:, This seorch has led to the intreduction
of & smooth-witll foil container having a heat-seal conting
of cither Jacquer or plastic film that conled he lidded. and
sterilized and Lhat offered o smooth attractive outside
surfiuce for printing and lacognering coupled with immensco
design possibilivices regoavding container shuape,

In othier arces this se yeli to utiline aluminium's
advantapoes fally, has Jed Lo the establishment of the
principle that o foil ponchiy comprising o cowplen foil/film
ominate could provide a4 stericizable containes,

"STERALCON"

Five years o the Swiss Aluminium Group embarked on
a progrimme of reseireh and devetoment to establish
techniques wd matertads for produeing o smoothewnll foil
containcry that could withstand commercinl hipgh tewper: Lure
stevilizing pirocesses and wonld be snltable for the widest
ramge of applications,

From the bepginning the coneept wig adopted that as the
alumiminm veguired o proteetive coating to willistand attiack
from a nunber of foudestuf s, it wvonld Lo Jesirable to have
vdouble- porpose caating - e ly, one thint warld protect
and wonld dlso provide a scaliag medrum, Thus work centred
on providing o he at=seal coated containey and lid moterial,
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It was also appreciated thut one of the main draw-backs
of the tin-plate ish can (tu take one ux.‘lmpl:-) witys Lho
extreme difficnlty of opening, A prime requisite of the
ultimate pack was, therefore, one it not only provided
rerfect tamper-proof senl but that, cave a means ol being
einsily oponoed. Much work hid to be done before this
apparent contradiction of reguiroments could be provided.

At the starting point no work had heen done on high-
speed forming of thermuplautic-conted fojl milerials, and
there was no expericnee to indicnte what combination eof
foll/film materials, lacquers and hoat sealing techniques
would give the best all-round performance at a realistic
coat.

Research was, thoerefore, centred mainly on six
requirements; -

1. PFoil gauyges and alloys had to be sclected
that would bLe strong cnough to resist
puncturiug and impacts, yet were capable
of forming well at hich speed in conjunction
with a thermoplastic couting.

2, An inert, high temperature resistant inner
coating was ncoeded to form a bacleria-
resistant seal and a complctie barrier
between the foil and the contents,

3. A method has to be found ot Londing this
plastic film to the uluminium foil so that
it would not deluaminate during forming,
under impact, or as a result of flexing
under pressure atl high temperatures in the
autoclave,

be A special hicat-resistani protectave
lacquer was needed for the outside of
the containcer that could be coloured
and printed, would withstand forming,
and would not Le affected by the high
temperatures of sterilization or pressure
senling,

3¢ The 1lid had to satisfy Yeasy--open®
requirecments,




6, Commcreil Sead s machraesy had (o be
developed and the peacsnary Coaling wnd
Aautocloving conagrticas i Lo he
establiched o produce ook, thit were
Yeommesrcsally steriict for o owide V.o 1oty
Gl products,

The successtul outcomr of thesec researches was the "Steralcon"
(= sterilizable aluninium container) known in the UK as "Stera-Pak",
which proved itself in laboratory trials and has now been tested
for over 4 vears in @ number o1 medium-scale commercial applications.

Basically, a smooth-walled semi-riagid heat-sealable container,
the Steralcon consists of a 6.060 jam - 0.14 mm foil body with a
0,015 - 0,050 mm polypropylene or polythene liner and a 1id of
0.50 mm - 0.110 mn foil with a polypropvlene or polythene liner. (Fig.l)
The lid is applied by pressure and heat~sealing to form a full,
sterilizable, hermetic and bacterial-resistant pack with the
following advantages:-

a, Ensy Opening and Disposal

No key or can-oponer is necded. The 1id
can be quite casily cul epen with a knife,
0r cun be supplicd in a tear-tab version

that simply pecls ofr, Theve arce no sharp
corners and the contuiner con be crunpled
up for disposanl, :

be Individual Shape:: and R0y

Countainers from 10 mi, - 60O 1. capacity
can be nade dn reund, oval, tiiangular,
square or asymetric shapes, and o an also be
contourcd to the shapes ¢f individual : :
products,  (28.4 ml. = 1 fi,02), ]

€e Attraciive Appeatance

The good looking, smoothewnt led, scamless
containor can he porodunced in oa renge of
colours that ryeiio o their atbiaciive finish
after oxpo ure to ihe high tomperatures of
gaaling i stevidaization, Work is in
progress lo extoend the roange of colceurs, and
to develop decorative printed fingshes.,

d. Goed Moploy Foenivres

Conical shipes pormit soabie stockinug of
filled container s wilh Consegqeenely el oy
usce of valunbhle disploy spicce,
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Size fow nize any nuhey of Steralcon
contulners weiph approxima tely one«{ifth
the some number of tin-plate cans.

Si)c’\ cr Savi HIA

Nested, when cmpty, containers occupy

only a fraction ot the space nuveded for
stroight-sided eame, Hoandling, transport
and storage costs are thus lower than with
gluss or tin-plale,

Inproved Shelf Life

The ianer coaling is chemically inert and
commiiniciates no ovdour or off-flavour to

the contenle, even afger prolonged storage.
The number of products for which the
container is unsuilable is vory few, In
the carse uf cervain foods, tests have shown
that fliuvour und/or nppoarance are bettey
artor 23-3 years'® stornge, thar when the
same foods are stored in tin-plate,

Blorape in Usa

Because of (g), products can be stored in
containers afver opening without the
development of odours or tainting.

Impervious_ to Lipght ond Odours .

The outer fuil skin mukas the container
completely Impervious tuv light and odours,

Non-corzoding

Corrosgion, due to temperature fluctuations
and condcnsation, which c¢an be a problem
wilh tineplate containers, does not occur
with the aluminium coatainer,

Sherter Processing

Que to rapid heat perelration of the shallow
foill contnaner, it may be possible to cut
sterilizing time for cervain products, with
resulting improvements an flavour and colour,

The foil containe:, a«lthough casily deformuble,
docs not oreak,




FOIL_STHIY DEVID.GRMENT

e e oemee

When work ¢n the Sreraleon beaoan, the
techuiques of ferming alvosniom feil wnte various
container shapes wore siili in (e r ecarly stages and
no work had becn done on forming (oil Luaminates, Various
problens had te bhe overcome. Ty varticular, aluminium
foil bhad to be provided in the corvec Lt omelollurgical
conaition to give the coguired fevming eharacteriatics and
in addition a bluimoeplasite coating hue to Le found that
had maiching properiics wnd could vithatand Nighespecd
forming and subsaquent container processing without
eracking or delaminating,

At the same time as the contiadner materials were being
evaluatod, various forming techniques were being considered
and initially tests were carried out with sir-forming
techuiques as woll as with the conventional deep-drawn method.

Early experimentation aimed at observing the effect of
forming on the various contuisnoep materials used and*a careful
study wams therefore madn of deep-drawing practice and theory,
In particular, relation ships were established between the
sirze of blank (or pluin foil shope) and ithe diametber of the
container produccd. The blink size was found to be critical
and ratio factors hetwoen the blandk diameter and the itnternol
csontainer dimnmcter were estab ished for a wide raunge of
metal {hichnesse:s,

Aly-forming tochniques showed ¢iavly promise but aevere
limitations regarding contuiner shape {only snallow tiden .
proved poussible) led tou thig partiecular forming me thod bheing
digcarded, It was considered that ¢ corld not offer any
advantages over the traditispal mechanical forming method,
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Deen drawina tcalinag has becn develoned to offer a choice of
several daffCorent shapes of containey, including some

with flunted sides, These thiave beon produced to indicate
the wide range of possibilities and chow that individuanlly
tailored shapes and profiled contoine, « present no problow,

CHOICE O} THE LAMINATE

The choice o1 the plastic heateseal materinl may bhe
made botween a lacquer and « film, Work bas hean, and
contineze to be done on both, bul in this paj.er the main
refaruvinces are (o the film variety which formed the starting
point of the rescurch, At the present stage of development
it 1s considered that the plasiic lominate is the most
universally applicable and has a greatoer margin of safety,
The lacqucr version is snitable for a much more limited raenge
of products and mry be more critical in usae. Its advantage
over the plustic laminate, however, is its lower cust{ and
80 development on this material will continue,

ESTABLISHMENT OF THE POLYPRUPYLENE LINING

Originally the thormoplastic coaling was a low pressure
polythere Jaminated to the Toil Ly a high pressure polythene
extrusion, Two main tochuiecal disadvantages became apparentg
firstly, the material suffered from built-in stressces that
gave rise to atress tracking unless o Ltress relieving
operalion vis porfoermed on tho containcers, and secondly, the
extruded polythene had a low melting point and tended Lo
weaken during the heat nf sterilization, thus setting up «
risk of delimination. A third problem was commerciunl in as
much a8 an unccertain supply situation aryose. These three
reasons Jed to the mateyial being dropped In faveur of a

Polypropylene that couid be laminated with a different formul-
ation of adhesive.




STOMAGE TEHTS

AR

To test viricns b e comtag o S many
dLfforent prodici Vere Py biedy seadod and stes livzed
in the contdiner - and then sty Cou VY ing periods
ranging frow 1 1o 7 motLhis oot oy e mcoo pramising
miterials 12 montlis, In additioa (o such tenty at
rogm temperatare deceleratod tosin al boih "j‘;UC and
50°C weoe carried vut,

MATERIALS
All oys

Most experimental wotrk has heen carried out
using a 98.7',‘;5 aluminium wlloy. This has g ood
forming chiaracteristj €8, and also slightly higher
strength than 9948 (commernis purity)

.

Boft temper ul loys have th hosd, drawing
characteristirth, but work is in hand to develop
containers in hard and intevmediate Lempers to
give increased stroength and rigidity.,

Rung ¢ of material thiecknes.

Aluniiniun anuuner <060 mm - 140 gy
Lids 2050 mm - J110 gy

Pol yethylene /po. ypropy tene

<015 mm - ,050 mm

The ripgurey quoted above are not absolute
minima and maxing butl veprosent (he range on which
Buccessiul yerulis have been achieveg =0 far, The
particular choice of thickneas depends on the
container size and streneth requs rement s,

. . 3 L P ¢ 5 f g e fr
luminium/Ivne, ConLing .I}ng,_i__‘ehf;_(,v),,,f,‘l_;

Usinn the enrre ng choice of Udhesive (a special two
pPonent adheshe)d e Lumina g iton teuts on . strip 15 mm wide
showed o tear 510, meth of JY0-1000 prammos, Similar
tests aftor heating to g2 L showad (hot a4 slipht
reduction ofr toenr st th Deecu;ed; the Vi ing,
however, docs jot F211 balow 400 DY s, , These
results have apneared sabicaiue ‘f,u:‘y in Priaetico,
being: ALY AV R IRLY BES TN S Lhisiian:] o
mechanicnl Forminge g well an (ke
that occur who.y fitled
dmpuct Losts,

Siresses of
i Corma iion cf'f'octs
COUNLIdI Vs e subijccted to

com-
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Outer Stove Lacaucred Surfuce

Steralcon has an outer coa

stoving lacquer. The lacquer has both a decorative and a

functional purpose:

firstly it provides an enhanced appearance and secondly
it protects the foil from stainine and discoloration
by food juices or the effect of high-temperature steam
sterilizing. Like the interior lining, this coating is
applied to the foil strip.

SEALING
| Steralcon contairers are elosed by the welding of two
heat-seul surfaces, The acivual sen) arca is an anuular

ring 2-3 wm. wide between the

container and the Bupcrimposed 1lid,

horizontal rimp of the
At temperatures of

about 150°C, the plasiic begins to flow and at this puint
the pressure that is applied round the rim during the
sealing opcration results in the formation of a continuous
bead at both the inner and outer edees of the seal,
Provided temperature, pressure and dwell times are

accurately adjusied, a complet

ely fusced, hermetic and

bucteria-reaistant sceal is cbhbtained,

For best results th: scal

product contamini‘ion and for
with absolutely clean cut-¢ff
and commercial experiences has
that fully reliabloe seula can

portion of the packed praduct,

‘wren should be free from
chis reason filling equipacnt
is needed, Labhoratory tests
shown, in some cases, howcever,
ke obtaiuced evaen through a

As an example of this it

can be stuted that in eXturaive laboratory trials on the

packing of sardines jn ol v:

oil, completcely hermatic

seals were obtained even though an all cases the seal area
was 100% cont.ininuted with ol7+ve¢ oil,

The low failure rate (not greater than 0.05%) during
the commercial pucking nperations at 4 fish-canninq
plant in Germany also speaks oy iltself, for all containers
are deljbcrateJy overfilled befoure sealing, so that seal
area contamination is unavoidable,

Prassurc, temperivues and
the contiiner e, foil thi kace. aud product

Considerable caperitmental
}

dwedl tives are functions or
tempeg syt e,

WOk wous o corried out on

Plastic flow daring Varyang conditions of Beating

temperature o pressoreg, Iy

was Uound neecessary 1o have

dif‘t'crnnt.j:u beagtingy on the Lop and Lol Lom teols and to
I }

ting of a specially forrulated




control prossure accurately so oas to avoid too mnch
tlow of the sealing compound,

The o Llowing tCigures indicaie the range over which
effnctive »oaling takes place for lLifferent sizes of
container; -~

Top tool temperature 230° < 280°¢
Bottom * n 120%c-  150% |
Bcaling pressure R0-150 Kp/cm2
Dwell tLime 0,% - 1.5 sec,

To prevent buiilda up of internal pressure due to rapid
heat transfoer by the foil (o tha irvide of the conteiner,
1ids should be covled during sealing, and the cooling
extended for fractionally jopmor thon the duration af the
scval, Pigure 2 shows & schematic cross section through a sealing
tool. '

IEST PROCEDURES

A number of procedures have been developed for

testing the quality of Steralcon seals. Theso are
briefly dis~ussed as followete

@. Scal Soctions

Sections taken throush the scal arce show the
amount of plaatic flow and by experience the
requircments for g Good eonl have Loen epte
Ablished. (See fiqure 33,

b. Pouch remain test

A mecond experimental tost is to eteh away all
the aluminium from the contatner untiy Just the
Plastic 'poych! remains,  Visgal exanination
determines the file thicknoss througiout the
se:l arca and enables the effeet of pressure,
temperalure aud dwell time variatious to be
observed and plcetted,

€. Burst pPressure testh

Expericnce has shown that for a contalner teo
withstanag sterjlizutién SUcecssfully, a seal
strongth of 4-8 ku/ow® ja required, This
tost measn, oy thi strenpily,

The procedure Coninists jp Ilacing the container
in a froame s that it g stpported at 411 sides




cxecept o at the L YEP A An oo oL, I ERFERS I
prerces {he botvom ne o5 CRAC e T Re g
28 clos . ipupe e, Joan o v, - R T T
Wi presoore torned on, Chooa opre o o an

increascd ang scoal fadlare oo . A
schem:at o TCPUASCHLALION in ahioy, 1 fioyre 1,

d. Scal thicharaas te ey
PN RS !

The carlicr thre.. foses ape all destiy tive ang
hence of vilue in research bt potl o provid, g
# quality control procodure i oy pouducuion plant,
This particular tes- A8 non=de s ru v ithied wu
has a commcrciul vaiae.

ine techniaue consists in heasuring the thickness of
the foil/plusiic/foil ~im ol the containcr at
eight places, For any given «hijcknees of {foil
and plastic coating theore is a given deformation
that must take place for a good scnl, Thi-~
instrument {(patentea Ly Alusuisme) ran therefove
bo set-up to show the after-scal thicknoss of the
rim and to indicate vhen the required cthackness is
not obLitained. The system i« curresntly only used
for checking a percentage of output but there
appears to be no rcason why auch a eystem could
not be incorporated on high-specd qutomntie
machinery in order to give 1004 inspection,

BEALING MACHINES

For test purposes, laboratory scilo scaling machines
were developed and laaer adopted Tor semieautowntic pilo
and medium-scale opcrations, One of these modols is

the F.2, a compact., mobile unii which handles any of the several

standard contuincr shapes gt an outnuil or 800 piv ks an hoar,
In a fish canning line,in which the Cuntaibers are overfilled,
& station has to Lo inco poruted for pressons, down the lids
of the containcrs and rinsing before the sealing cyele bLegins,
A combinution of twu scji-un vOBILI e units was desypned o
this purpose and integrated into o sitngle systom which -

successfully processing around 1,000 containers an houv,
(See figure 5).

For large scale commercial operations several leading
machinery manufacturers are offering automatic scaling machines
which can reach an output of up to 100 containcrs per minute.
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PACKAGING LIN:
The whole urocen.: Trow the carl to the closed containers

is i1lustrated in fFiawre &, 7

divided intro tl.o Followin: 7

1. The cont+inere are formed
deep drawirng.
2. The containcrs are filled

3. The fFilied containerg are

punched from the coil.
The containcrs are sealed
The closed containers are

The sterilized containers

All thege s8teps can be

These machines can be sot up

allows automatic transportation of

singlc steps.

On the other hand,

5 «hown, this frocess can be

¥

AN 2 R

trom the coil by punching and

Manually or antomatically.,

covercd with ‘a 1id which is also

by applying heat and pressure.
ftesilized in autoclaves.

are prepared for shipment.

carricd out by special machines which
have proved their reliability in several

vears of application.
in a way which to a high extend
the containers between thLa

there have also been developed special

machines which combine several of these steps, Thus, as an

example,
containers per minute, depen

EASY OPEN LIDDING

Easy-opcning has been part of
for Steralcon throughout 211 the ge

Indeed, the obtaining of 4
was also fully secure has
solved,

Although, with very little ¢

(particularly of the
cut open with , knife,
desirabile, This was in
Germany tiat indicatec

fish ecan

full

Eigure 7 shows a machine for
and sealing. Such a machine can nrogree up

ing on the sia of

Sotiething moyre
spite of market

forming, filling, lidding
to 80 - 120 scaled
the container.

the marketing-oriented brief
velopment of the containers.,

really gocqd cary-open rystem that
Proved to be the

last problem O be

effort, the Steralcon container
Size, 188 cc,) can be readily
convenient was considered
rescarch carried out in

. consumer acce tance of the -
opening meihod {Soe Fiqgumie %), P § knife

In 1963 developnent
attemps Lo
cver,

produce
failed.

Finalile,
obtain a pcel-ovon gy,
that either the
diaphyam insade st

LEENES §5 !
!

wa:s too strong to he Pulicd apast .

work béﬂan on
devices ysegd in conjunctien w

.4

A& 100% ba

various foil/f1)

In the M™Mulority of cane:s
Loll de Lo natoed

Ting binorciag

A variogy

. of tear string
th Lolythene-

“oated 11d. a)ly

“orial-praqge seal in thjig way, how-

m conbinaticng were tried out to

5 1t wase found

a
s0al

it was found

trem the plqstim, leaving

to open, oy the
Howaever, in 1967




that wuccessful reselts could be obtair o] gr s particalar voal-
ing conditions :{ fur (i e u daiiinate ot oty g1 aid t hin,
biaxially prestresacd poivLropviens £1lm was used in combination
with a normal foil/polypronylenc container. (fee figqure 9.

It is evident that the burse steengih of such a
saal, if it fulrilis the LASYeopen requircme s mus k.
be Jower than thar of a normal secal
'Nﬁvm'chﬂless, @ sufliciencly hiph s‘trnm‘:an iinss beon
obtained to enable the container Lo withsiand
sterilization with an adequate margin of safe ty.

STERILIZATTON

Because of the tendency of the thevmoplastie materini
to soften anag weaked during high temperaturoe steviliv ing,
countoev-pressnrn itaclaving for Steralcon contiiners is
essential, The Lvild-np of duternat pyessure in ihe
scaled cortainer depends on ¢ number, of fac ors, of which
the most important are; .-

&, the nature and rate of expansion of the 111
b, the expunsion of the container

€. the dceformation of the eontainer and 1id

d. the amount of headspace

¢, the effeect or gases driven of f when the
filling is heated,

. To prevent deformataon and scam fiiluge, head Spriee
must be knpt to a maximum ol 5% QJ ,la)we\}". LR «;ountvr‘pz‘f'fi.‘»“?'t',
ideally, to 37 Peseds applied at 120% - 121"¢, Adegratee,
though horderd ine results have been Lchiioved using # Yover
pressure of 42 - 90 Peseic, whercus below 30 pesie Caaraies
occurrad,

For pgood 1eoenl LS. counterpecs ure mesi be appliced as
boon as heating starfs ond meint oo o darin el ot
Lo a temperature ol oy Teast uo'e, T o ia wlea vt ot
that containey . ity paecked i il Shors by, b
arnd sceparatoed Lobwoon Tayaes,




A schewvic toreonttion o, the »oquiyed pee ssare/
tempovature yor o d A S A R  E T R A D tion of Steralcon
containers 1, opeoaon L Yyrqure

For specific cont . inervs and FiYlinges the counterpressuce
flpure will vy coteideryobly e Lhal the curve can only
BueTrve oy Priloa e, Th upner curve shews o CoOUnter-
presasn o whitol by e dnnd throsenent L sterilization
process. which Lan ) o 1ae 1 Lot te pive sai iefactory
regults (Pigure 19) .

Steriliving oyveiow, ¢’ courre, must Le worked out -
individually wnd wii? depend on such factars ag the pH value
of the fill, the Fo vajue yequised, (i heoat transfey
propertics of the fiil apd the shape and size of the
contuiners,

Aluminiuvm has Tepid Wontetransforp preperties and theso 3
combinsd wilh (lLe velatively shullow denth of the containers :
suriiost that 4t may be possible to shos ten sterilization :
tiswcs for some procucts generally packed in squatter
containers of iang or tinplat., Woirk stil remains tg bo
done on this HEpRct of relative heat, transfep properties,

Any shortenin: of Bterllization time that, i3 possible should
have the effoct of improving the flavour and/or colour eof
the prodnct.

PRODUCT ACCEPTABI LITY

Teste huve been Carriod ot oon onow2 te rviage of products
and good results achicved for all put # foew products,

Even for producis with pH factors bhe low 3, Steralcon has been
used Successfully., The packaging of pre-ducrs having such a low
PH value, howcver, is subiect ‘o pricr testing, as gome of these
2cids might attack the p!mstirflining and cause delamination,

The range of wroducts that can be used with an interior
Jacquer liring rather than a Polvpropvlene lincr is more limited
and a pll value of S LS Y is necded, [n bractice this allows the
use of Stera’~on with me .t angd tich Pactes, which are twe products
of particular Mterost oy bhig Ly of packaaring,
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2/3 Aluminium

173 Plastic

Figure 1: Section through the Container (schematic)

Sealing

Aluminium

Figure 2: Section through Container and Sealing Tool



Figure 3: Flow of the Plastic Layer during the Sealing Process

is revealed by this magnified Section through the
Seal Area

Figure 4: Seal strength measurement Test
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Figure 5: Washing and Sealing Machine used in packing fish
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Figure 7: Packaging Machine for Container forming, filling,
lidding and sealing

Fiqgure 8: Knife opening




Pigure 9: Tear opening
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Figure 111 A Selection of recent uses









