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SUMMARY 

This   papor  deals   with   *he   introduction  of  thn 
stenlizable   «emi-rißi.l  rilnwlr.ium   foil    food   container 
a«  a viable   product   «vallalo   for  use   with   a  «     e       L 
Of food  products.        This   Introduction  has   bee" the 

£5Eti;thof 5.yoars' r,,MOPCh wnrk l* *^i«". dealing with  mich aapecL*   as  selection  of material*    K«*-K 

at the heat-seal  medium   for   the   lid    and   that provider«« 
inert barrier   to  fond.tuff.,   method,  of  forming 
Î%llT/£L°/ heal-"nl  ~chinory and  establifhment of 
in ine  na^     IZ       ir**\      ,TI,08e mntters  a'« «"eoussod «LÎÎS papef'   »nd a  conclusion  in  roachod  that  a plactic 
wnîîÎLr.Î«  S01*6  Cft8e8;  }•««»•*• «oatod alumini«; foil 
«ï«i!ÎÎ S •ucccfully  sterilized with many 
products.        Ea.y-opening  is  a particular feature  of thia 
éllLní ortiÍn0;\*hiCh  U,n" °ffers •»v.atw^îr ÏUr 
S! 5L2Í*   ÜP I*0  cftn

u
a"d *1"" .l«r.       Economically,   * tha product   competo* with ßlasa  Jar« and in  some  casca 

ÎEiÎÎÎ   •Vî"*'  With draVn tlnplatft   «««••       ^eboay- 
¡ïuîîfi«^;^?   t   can  romain, cheaper,   but  thia now 
!ÍSÍ i    •     nt   llleî ls wortí,y °r consideration where 
UM»^i°r!' *î de8lßn ""iWlity,   attractive 
îl? ÎÏ î ?' ««By-opening and atackability «re important. 
Tha container has had particular succo.. i„  the clnHnental 
ÍÍÍ rl1Tine índrtrr* but h" wid<ì application for moat 
and paata   products,   baby foods and perhaps  oven pet food.. 

1WTO0DUCTIOM 

eaf. Mrf'.íl? y*"!" t?e «"-P^te container haa proved a 
Ihit ïï AïitZ înt V#lllcle f0r food pre.orv.tion and one 
X! \>íí extre?#1y economical   to produce.       Standard!»ation, 

ehi!» lilt Ï * he  paat   co«Pft^d ***** the  advantage, of 
foïîï. storage  for a groat variety of periahable 

t».„<Jiday:   th?re aro  Bien*   that  tnl» situation i» 
.ÏÎÎ«ÏÎfâLÎ°  "l^1,   an aff1»«»*  P«blic with higher •xpaotationa   of variety and   convenience  has grown up 
£I!aHÎÏ8,ne*  d?*ands on *»«   product and  ite  container. 
feh!<d! «i0?"        "  1" h«at-«nd-aerve meals  and   the widening 
Choice of luxury  foods  arc   a.peet. of a   trond  towards 
higher quality and service   that  are  rei looted  in 
packaging  as   well.       Features  such a*   eaay-opening,  novel 



J.liajii-,«•"•.    ;uì(i    i; t I  f ;; r I  i ve    fir» id»." 
but.    facto) "-.     L í i • i. '     .ni-    /'D.iJi;       lo 
tutu.i <•. 

;,i/    1 fi)i;',i  "> 

i V    il'C   '  f     M <    ! 

.i no •  '-en 1 i a 1 s 
•íi i i on   in   t ho 

Tin    iiflv.'iiit.ij oí   al timi ni i¡m   foi'   i,.irk,i,", i ;)/•   -    lißlit 
ux'i p,ht ,    on :-.-. y- .4 o ¡ •ii;;il> i .1. ¡ I \ f I. in: i v • pj.i' ¡r. nui    and   lo o cl 
campatibi I :i i y   -    looked   li.if.Ji.ly   :-nri(.ablo   fur   application   in 
ntüiiy   iiri'iis   and   onr.our..,',i'd   a   number  nT   poi-- t-war  at temple   to 
replace   tin-plate   by   aluminium. A   di reel    substitution   of 
one  niiik:r;i.;i.l   for  another  pioved,   however,    to   be   an 
uneconomic   propoli i i on. fo   utilise   alumijiri.ui!»   it    :i s 
nu et» ti s a vy    to   ¡ijijucciati.'   and   use   i ¡ s   advariiat-a s   to   the 
maximum. Tili s   appreciation   bas   load   to   a   variety   of 
posuibi.l i t les ,    and   the   <-a.sv--open  cam   i-ncl   i.s   a   spectacularly 
successful    example. In   the   field  of   aluminium   foil   the 
popularity   of   the  soaii-ri-iviili   v* ri nk 1 o-val 1   contai nor   over 
tho   past   ton   years,   for  a   variety  of  food   packagi HQ 

nppJi ta lions ,    wus   the   ¡starting   point   Tor  uork  undertaken 
by  Musiti MHO   to   duw;J op a   foil   conti» ¡nor   .suitable   for 
steril 1 yod   food:..        Thin  search   lias  led   to   tho   introduction 
of a   »moot h-K.-il).   foi J   container   having  a  hoat-soal   coating 
of cither   lacquer  or   plastic   film   that   rouJd   bo   lidded, and 
«tell 11/fú   am!   that   offered   a   v.mooih   attrar live   outside 
surface   for   printing  and  lncnucriiv,  coupled   with   immense 
doHj^n   pofîsibi i j LíOS   recording   container   shape. 

In   other   areas   this   s-e   rcli   to   utilise   a Itun i uiuml s 
ndvant.ii'cs   ÎuLly,   bas   led   to   the   es t abj.i slincn t   of   the 
principle    that   a   foj i   p(,u.h ,    compi í h i jp-  a   coii-plox   foll/filn 
luminate   could   provide   a   steri »inalilo   container. 

"BTERALCOH" 

five   years   ar.o   ilio   Swi ;,H   ,V1 umj n î uni  Group embarked   on 
a  programme   of   lesoareii and   dove lopiitcut   to   e* tabliM» 
ttiolmjipaon   and   materiali'!   for   produci Mí;  a   smoot h~u\i 11    foil 
container   that,   could   with* tanti   comino t e J a 1   hlf.h   temper;  turo 
stori li v.ir,¿;   processe.-,   and   would   bo   suitable   for   the   wide&t 
rango   o f n pp.l x c- a t i ot i H , 

From   tho   b.-tî inni n«   the   concept  vas  adopted   that,   as   the 
aluminium    required  a   protective   coating   to   withstand   attach 
from a   mur.ltor   of  food •-.-, í uí f«,    it   ».«nid  lie   dosi>able   to   have 
a   double    ¡»in por; e   i ari 1.i n;-   _    namely,    une    that    world    protect 
and  would   also   provide  a   sea I in-  medium.        Thus  work   centred 
on   prnvidiii,-,   a    lf.il-sfi.1    coaled   coni., • |,„r   ruui   j j (J   ma ti* rial. 
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Itw,.H   »Ino   appreciated   thai   uno   of   the  main   draw-back« 
of   the   tin-plate,    rJfii,   can   (tu   take   om-  uxampt,)   W118   t\tv 

extremo   diffj.cn.lty   of  opening.        A   prime   r^iisit,,   of   the- 
ultimai«,   pack   was,    l.her..-fore ,   om-   i.i.at  nut   only   provided'  i 
perfect   tnmper-proof  s «a.I   but   that   v,aw  a  moan«   «r beinp 
oa»ily   oponed.        Much  work  had   to  be   dono   before   thj R 
apparent   contradiction   of  requi laments  could be   provided. 

At   the   »tartine   point  no  work  hau boon done   on high- 
speed forming  of  thermop lautic-co:;ted  foi J  mal crini»,   and 
i1*??//?8  n°   0Wyi,:nco   to indicato  what   combination  of 
foil/film «atorirtJa,   lacquers   arid boat   .noalinß   techniques 
would give   the   boat   all-round  performance  at  a   realistic 
coat* 

i Research was,   therefore,   controd »ainly on six 
requirements:- 

1.     Foil   gauges  and alloys h»d   to be  selected 
that  would  be  strong enough  to resist 

j puncturing   and   impact«,   yet  were   capable 
i of  forming well   at hi<',h »peed in  conjunction 
\ with  a  thermoplastic  coa tin/'• 
ì 

f 2»     An inert,   hißh  temperatura  résistant  inner 
\ coating  was  needed  to  form  R bacteria- 
| resi Htant   seul   and a   completo barrier 
j between  the   foil  and  the contents. 

| 3.     A method has  to   be  found oi   bonding  this 
j plastic  film  to   the  aluminium foil  so   that 
j it would not  doluminute durine  formine 1 
I under  impact»   or as  a roj-ujt:  of flexing 
j under  pressure  at  high  temperatures in   the 
I Autoclave* 

I h*     A special   hcut-renistanl;  protective 
* laequor wat«  needed  for  the   outside of 

the   container  that  could be   coloured 
and printed,   would withstand   forming, 
and would not  be  affected by   the  high 
temperatures   of  öterllissation or  pressure 
sealing, 

5t     The   lid hud   to   satisfy   "easy-open* 
r equ i reme n t a « 



6.       Collimi: re i .il    soaj - n,-;   nin >;iv'ìI«>J y   bad    io   he 
deve1 c>, i f • f.1   and    •];,»    ne-..- ;:;i tv    .«alii;/;   ,,nd 
au loe J.; v ; -i,1;   < < uu i 1 i •   i.«   had    îo   )><>. 
osinit I : ;-Iit.l    '.<•;   jiroil'iri'   ¡,..k,,    Hi ; I    w< re 
' cotiìiiirr.j .i I J y   t; U-n Í t  '    for   .A   wide    variety 
oí'   pro din-, t.- * 

The  successful outcome  of  these researches was the  "steralcon" 
(» sterilizable aluminium container \ known in  the UK ôB  

MStâra-Pak", 
which proved itself in   laboratory trials  and has now been tested 
tor over  4  years in a number  or medi um-s cale  commercial applications. 

Basically,  a smooth-walled aemi-riaid heat-scalable container, 
the Steralcon eonr.ists of a  0.060 im - 0.14 mm foil body with  a 
6,015  - 0,050 mm polypropylene or polythene liner and a lid of 
0.50 ram - 0.110 mm foil with  a polypiopylen* or polythene linar. (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 :- 

*•      Bftsy.PppninK. and   Disposal 

No   key   or  ean-oponur  i«  rtreiiert.        The   lid I 
can be   quj U»   nasily   cut   open  with   a   knife, • 
or   can  be   f.upj.lipd   in  a   toar-tail»  ven.ion 
that   .simply   pal:,   off. Thorn   are   no   «harp 
corner}«   and   the   eojtf ainer  ran  bo   cruiuplod 
Up   for   disposal. 

Container-,   from   JO  ml.-   600  ,nl.   capacity 
can be  m.nln   J r:   ¿fund,   uval,   triangular, ! 
«quaru   or  ;n,ynn> i ria:   shapes,   t,nù   ,   ,,,   ajMO  ^R 

contornad   to   the   shipo.s   of  individual Î 
product».      {2%. h   ml.   =-.   1   fi.oz), I 

C *        ¿|fc t.TH Ci  i Vu    A } ip<_» avance 

Tito   flood  ioni-ini,,    wnootli-wíil Led,   seamJoßa Í 
conta¡nor   can   t»c    p< r ¡UC<M1   in   r\   ruii^o   of f 
colour*   that   reta    n   th«.-ir   attractive   finish ! 
after   expo   »ire   h.    the   h.ifdi   t.oüipe rr, ture <>   of I 
ft íí a.Uní;  an:,   su rj J ¿/„dlnn.        Work   is   in I 
proßroa.s   lo   extend   ilio   r.jmßr-   0r  cohwh,   and I 
to   dcv.'.lop   d^cor.it'vc   printed   finishes. ! 

Coivir.a.I   shape;,   permit   s rabio   st.uk in«   of j 
fiJJed   '.onliiin-'j;-.   willi   < or,,,,.,,,.t.,,, j y   i|(.i(or Í 
use   of  valuable   display   .';paee. 
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o»     L'.'/rhlHi.'}/lit -1*.« 

Size   luv {.i./...-  any  mt.rtj'.:}   or  Pteralcon 
Cf.nl.ai.nors  vip. h   ;H>prox j,n.-, te ly  one-fifth 
th('   sniiic   numljor  cf  Un-pía to   cans. 

Nested,   whon    -mpty,   r.oiitnxnors  occupy 
only  a   fraction  of  the   impact;   needed  for 
Btr.acht-Kidwd   rr.m..       Handling,   transport 
and  storage   costr.  ,irtì   thua  lower   than with 
fiJfißn  or   tin-plat*. 

The  inner  coating  i&  chemically inert and 
communicarou  no  odour  or off-flavour  to 
thu  contents,   even  after prolonged  storage. 
The number oi   productH   fur which   tho 
container  is  unsuitable   i M very few.       In 
tho  caso  oí" certain foods,   tests have shown 
that  flavour  and/or  appearance«  or» botter 
aftov 2>~3 years«   s to*ago,   than when the 
same  foods  aro  stored  in   tin-plate, 

"•     Itorapc  In ü^ 

Because of (fi), product» can b© stored in 
container» after opening without the 
development of odours or tainting. 

* •  ly PP rv 1 ou H t«? L i ff ht » Md. O d ours 

Tho outer foil «kin niaken the container 
completely Impervious tu light and odours. 

J»  Non-cor rod i-*<» 

Corrosion, due to temperature fluctuations 
and condensation, which can be a problem 
with tin-pJate containers, doe« not occur 
with the aluminium container« 

*•  .Shorter Piceessing 

Que to rapid heat pone trat ion of the shallow 
foil container! it may be possible to cut 
»teraliging tinnì for certain products, with 
resultine iwprovcmenta in flavour and colour. 

1 •  Ite/*|» tanct; _'z!LJÌK}   '^JJ'S 

The foil container, although easily deformablo, 
doc tí not break. 



FOIL STl<J.T'__J);^'K».o;-'MTg?rP 

Whon work  un   tho    fteralcon  b^ct.m,   the 
techniques   of  forming   a.!..,-,!.: um   Toil    uri,o  various 
container  s!iftj)(;ü   wire   st-J.i.   in   {)•••• i.r   «arly  Kt(j(»r»B   an/1 
no  work  had  bio«   dono   on  forming   io.LI    lam J nat ««,        Virions 
problem*  had   to   b,.   overea.        In   particular,   aluminium 
foil  bad  to bo   provided   in   the   cnrmiit  »no I.;. 1 Jure» mi 
condition  to f-ivu   the    A-ouired  rovls,inr   characteristics  and 
in   addition   a   th-  rmo-p ! u • ;,, c   cuati.»-   !m,   to   W   found   that 
had »nocchinc  proj^rtxo*  and  could   »-M timtand  Ix.i¿-1t*»»oca 
formili«  and   .»wbr.uqur. r,t   container   pro v. t, sain/-  without 
cracking or dolami nating. 

.„«i,Af  *.hft  Same   tim°  tts the contidr"jr materials  wore  being 
22 ?«îî?,iTUrÎ°Uï   ror,ni,Iff töchnlquo«  were being considered 
find  initially testa   wer*»  carried  out   with ai r-fortalnr 
tcehulqu«» as well   as  with tho  convent lana 1 u«.ep-dravn method, 

Early expérimentation n lined at   observing  the  effect   of 
fonin* on  tho various   container «ate rial« ü^d«„d*aonre Jul 
Artïouîïïr°« í%"ad\',f O-P-drawln«  practico  and  thoLy? 

»l»e  of blank   (or   plain   foil  sbonr)   and   the   diami, tor of  the 
container produced.        The  biank  »iL   wa«  fuond   to  be  ríiUc al 
and   ratio  factors   between  tho  blnni:   dia,n,tor    ü   tho   ínn1 Î 

14«4 4.Aír"f0rWirif'   toc,mi <!"<»"  showed   oavly  promis  but   novtn* 

diaoftrHprt Tt   w.^   - P«utiMiJ,.r   forir.i.n/¡ method  Imknfí oncaiflea,        It   war,   considered   that    it   ronl/l   «„*•   «#••' 
•dvantugo,» over  the   traditional m     |,   1 T    ofl«r •"* ,tíA «it e nani e,-, I  forming Method* 



.CHOICE   OF  THE   T.AMT M ATE 

«.«.i    V*Z  choice,or  th*   Pontic boat-«*«!   material  »ftv  h* 
mad«  butweon  a   lacquer   and  a  rita,        Work bu „    Lrf 
cantinee:;  to  bf  don«  on   hn*u    i..,< I. »-»e«n,  ami 

Wf.ronce» «r^ iíi^  ?á^ ^rStv^hi   ?%M'^  *!'* "MljLn 

point   or  the   rr-Hf-rrí» L    íX     hlch   forWpd   «»o  Htartitiff 
57 i. « ?! *rïst*'rcl,• A« thfï prosent «tape of dexuì onmnnV it 1« eonsidurnd that the DIUHüP i,ffiÍM * V "L aevüJ opment 
Mnivcrafilly applicable   mV u  ! ^»^«t»  iB  tho mo8t 

«*«   l.oquor vein  on  I:   «  ?t   blr^T^ IT'61" °f  "ofot>- 
of products  and  .^ ¿£  ¡ t       JáH    »•"«»"od  range 

« d^lopaent on this mu^i^íía ^ÍLuT ^ 

i§Zâa^^!MMT_Q.r..THE  POLYPJOPYI£MTCJI^T^ 

p-iytKifïïiîLîis i^ÄTc/r,'1;? *"B "low ••,° 
•xtrunion.       Two «i     / .?  u h3('h I»rp«sure  poly thon© 

matrríni   ./,íf  "Ï  ,í   "'^ '  a?e"  beca«:«  apparent, 
i-«       ? '     î1*'  matorial   «uffurcd from  bui.lt- n  Btresai't.   that _ , •        --.^   - ... » v. v»     1 > UHI 
gav©   TASO   tu   a tro s a   trüpfeim. i.«i«. , * 

:rt"dXoï^.c::o,,;:sc!,o?<,i
,:/1r

,taj,"r''' ««« -«X. «» 
-k.» duïi„j u,:."„'ut '.f L"ï ";î1,':;;,nt

,
ll;:

,:tis,tî??rrt tu 
Hub   „^ ,«„i   . i      . . on-i¿x.i/,dnnji,   tnus   (Sfittine un  u 

«ich °» S sí ;t,r'  v
hjr,i i"'obu"n uí'8 «—'ciSi » « 

tv*i„« » m'lUì*i,a  »»«m«  dropped   In   favour of  a 



STORACI K   TEWS 

v.-ti-.U.i!.s   Î  t r;j i ,,.i»..   , 
different   profliH-.is   wiv    r,i. >.•>! 
in   tilt    cui; [fi JM1  ,,   ;,,Kj   ; |J( 

To    t(.;t 
•-••••-     • 'nlll!,i ri 

:;o.i.! ;•(! 

ran(iintì   Trum   J    i.(,    -,  Jilf,JU,lj(j 

»at orini»   12   months. 
U'i' ti» 

al.   ho tii   j',°C   nnd 

' •••-     ni.ni)' 
•"-•'   Sì;CJ ili /.od 

v.ii-yirtg   ])cnods 
Í.1.I   rn..^-.<   premi .sin,; 

«g-1,,,,,,,,,,,,,,.,, .„.f,.l.,";:L;':;ui,i"'1 '- —'• 
50   C   wevo   carried   oui . 

.'iM(!    l.;r 

i;o.s i 
fit 

MATERIALS 

Al loi 

usanç a  y«. 7 ,£ aluminium alloy,     Tliis   hn*  ,.«• i 
forming  characteristic«,   nnd  î   ««     M   £* î  L?°d 

u'tin   uuiii   «^f,0   ( commercia l   puri tv). 

Soft   temper  aJlovn   hiv-   i-u   \      J 

characteriatiL,   but   tor  "l    '      ^  ^T^, 
•jntninnr*  ±„  hard  nnd   int;,,     j       ',1  ^ ^ 
give   increased  strength  arni  ricidity' 

teü¿L-££.!»ñ te rial   tlii r kr¡ e s ¡; 

MnaiiiiUilìi        Container , o6o mm 
Lit*« .050 m» 

£SLlX£tíiXl£i2o./Po. yp.opv u.„o 

.015 

•i4°   mm 
• HO   m» 

».      , "»«   - -050    mm 
ino   rifjtirofá  nun ted   abnv»   -»~ i 

»ini«,a and maxima  but   re nZ, fl fi, 
n0t   îlb*0^« 

f   --ï»     b..«I    la«   ranco   on which 
.«ce«».!,,! Wiinahav;B  neh ;:;c;;^0 r 

particular  choice  or   thick»   .1 °   iar* 
container   nizo   and   s t      ^     ^  ,,   ^^ °» ' "«* 

The 

à^I^nlm/lliriSJ^J^lUp^  Bond .¿I. rcmjjh 

Usiiin   thi«   curr.ni    ehowTc   ., ,, "   , , 
ponent adhered, lamina«, ion  tV\,,     o; "

hfts VB  ( • «*cUl two com- 

t««ts   after   hcatj„r   tu i^   (Ü0,ßr'","n,C5'        Similar 

ho««v„, d0l, not ?,li 'KS .r;^
1;;1: the —. 

result.  h.lVr   il]!Vv:i,.i:ú   ,.,S    ;.   ;j    ;^-v U'f" Thßae 

i'^Mft  arricio,,,   t, withs.a,,,  :, •;y.¡" »•^. 
Miccini,,jr;,j     fPM)lill(,   ;,,;    u.t<J,     (

J       ''     •''•••'•ssc-s   of 
tluit    occur   u|I;!1   fi'hd   i-OM.'.i,,,  ,       "ío""a<^n   effect* 
impaci    l.r:! (M. ls   •"'"   •••"b.iectcd   to 
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Outer  S bove  La co uare ci   S u r f a cu 

Stcralcon  has  an outer coatinn  r,f  * ~    •   i, 

ïmU«i Í     ;h    Ì ,ï \ 1"tPrlor llnl"9-   W» cwtinq 1. applied to the  foil strip. 

SEALING 

StaraIcon     con l a ino r.s  aro 
heat-seal   surfaces.       fh&  aii 
ring   2-3 t,jme   wide  between   tlio 
ootitalnor  and  the   »»perimpa*«» 
«bout   150°C,   the  plastic  begi 
tho  preaauro   timi   la  applied 

aeoling operation rcsultvin 
bead  at  both   ih«  inner  and  ou 
Provided  temperature,   prostmr 
«ccurateJy adjusted,   n   compir 
oacteria-rcaista'U  seal 1« ob 

«joaed by  the  welding  of  two 
uiJ   acni   area   i«  »,, «IU4Ulnr 

Uurj ¡contai   rim of   tho 
d   'id,        At   temporatur«s  of 
ns   to  flow  and  at   thU   puint 

round  th«  ri»  during  the 
the   formation   of a   continuous 
ter  odßea   of   the  fc0al. 
n  and dwell   times  are 

toly   fused,   hurmetic and 
tainod. 

For best   roan It«   tut,   «,,„1 
product   cont^iL!"  on  .    d   for'..""V"•"   b«  '«.   fro• 
With  ob..lut.ly   ci..,," culo??  1     nedT"   'ì"1"*,"»*'*»•» 
«nd  commercial   OXUOJi-nr*   H ¡.   mcdPd*        taboratory   tosta 

that   ru«,  rokoT^ï:  can  cfoíí• f r*°  ***"'   hmw> 
portion of tho  packed pr*d!- J*"«'»**  "Vf"  throußh « 
can be   stated   that   in   ovt^ivr   I   ,   an

é
ext,»I»1« of this  it 

packing  of .ardi,,/V       noi  trÄ7,tri',1,>  °n   t,MÎ 

seal«   w«re   obtained   ,.v„„   I* » M"»Pl«'l<*ly  hermetic 

tho  c^:oî:LfûÎaUKLr^JaUofrt1Cr^an  °-°^>  *""* 
Plant   in German? aï^aXi?   fo!\? el FT**"?}• 
are  deliberately   ovrrf ¡ J 1er!hJ ,V Í Ï *  nU   cont***»««-* 
area   contamination ¿a  ^^5^  B<?'lUnß'   S°  that  M<|1 

th« conT;;^^/;::rf;:;rTh'inK,,w,,n v•» *r« ni-tin- •*• •<.    I»AI    th. -k.jc-.v.   ai.tJ   prmti-cf    temp. •, a Luí o. 

Considerable   "xu""iii».if-a   ,.„   i 
Plastic   flow  «îurj,,..      ,. '   ' 'k   Wi,is   c"7 ' ¡ "*   °,Jt 

to»pPr«t,,ro ..i   , t
u,í; írwMjr* r sc",,in/; 

differential   In,, i :„,«' o„ * u. '   ' 0,",d   "—-'>'   W 

on 

w.j s   foiinrf   Me ressa j-y   to   have 
top   .tnil   t.ol „inn    Incus   and    to 
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conti o I   |!i-i;»sm-L 

í   lOW     Of     tÍ!<       «fi,.  I 

The 

'If CU,,-, toi y     so     a¡.       to     aVoltl      too h 

i"r,   oy;npoiiniI. 

•f^cl^v«^"("^i,1.:;^ll^'.:,,r,';i ^^-^ •-*» —^ «vor „ 
containers-     '       plnCP for •-¡'«•«rent aiBOa of 

hich 

Top   tool    tumporature 

Bo 11 ora   M H 

Sealing pre s suro 

Dwell   time 

2 V) 280°C 
\2 0°C-     150°C 

«0-150  Xp/cm" 

0# j  -  3.5 sec. 

tool. 

»ST KHO«;igp»a>a 

to 
br 

*•     goal  Soctiona 

n-qui romeni.,   for   ,  ^/"^ ?X, !^f ác"c*   **• 

«Wished.      (Sec' figure  1)? °  ^^ ••*" 

b. 

e. 

jgpuph rttmn i p   teat 

•Wrved   aWd   pt tied! **«*««•«.   t«  b. 

5ïs:i:;;cr»^rîï?r;,tbM f-* c»„t«w to 

tent   .^^   thlír ^J,«ncii?4,Ulred-        •» 

in n   f».»nn-   s„   thai   i<   ií     f'1 *^*Uï  th«  container 
x<    ltt   supported   at   all   »idc« 
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An 
U; v 

1 t. 

tu- 
I !t 

X 
W.t 1 

cxcepf   t«t    f ho   HO.» ï 
pierre:*    ¡ho   ho; toi- 
ls   clc: . ri.    iiiim.rH, 
ui.v   jH't'sMiro   liHTi"tI   un '•••., 
incrotisr:«!  unijl   seal    » i t ] ,, , ' ' 
-ch«»uUc,   i e,u -.,.,e,u a ti on   i ^'" J^ .^'", ,',    f¿ure   4 

• M 
US 

•'•"i    Mit 

d.       Si-aï    tïriri.Hf ' '• s i 

The   furJxhr   thi c >    <     -è«   •».,       11 * 
henee   or value   ,„   » ^^„.i h "^   l ^^ ^ /' U Vt . fd 

*   qualify   control   „-,„ dur,      „ " •    !     p.rnVAtI¡"« 
Thi«   pelicular   te':    i.   non^ . r^ t^. t^   ^  ^< • 

ïite techniaue consists in *«»?„-<«« *.K    *.^J ^ 
the  foil/pi.16tic/foi     -L^t    f^q  "*«»*<*»••• ©f 

and  pl«&fJC  contin«   theto  i„  «  f.ivon  f,£.,-„'"?« 
that  «H«(   take  pWe   for  „  f,O0t|^ ^  'I-ioJm..t*o.. 

in»tru*ont (^tented Uy AIUÍIMí^)'•n th reiW« 
ho aet-up to show the iíftor .-«. 1 ¿1 , "««••rejo»« 
ri« «„d í0  inüieat*   who» ïïc"    ï u ÏÎ?'??'  l,,t 

i£? 2  V° b° no  roiis°" why  Weh «   «M.» could 
^hÏlrvCr?ulied   °"  M<*-l—  auîclru   r   ld 
machinery  in order  to givo 100* inaction. 

SEA LI WG HKrUiu». 

For test   purposes,   labopatur«  ..,,. 1 «. 
^f«   developed »nú   laic,   ad£»Í¿2  Í  hc'llo.»ert1-4"« *«r,hÌJ1Pa 
•ltd »edwUu*  operation     * «J¡.i-autMlí,.Jc pilet 
tha   r.a,   «  cowpacÍr^i ÍÍe   unii   „hl   »    ^,?'    ^^  "°d" U   X» 
«iandard  container  .Z,      .Ï '  b'l,lül*s   «*»»y "f  «•*'••  «ev«r.iJ 

i» ; ««h c«ninï'ratT- AUntSsirL\u:r.?^r< ks VT: 
11  üt«tion has   t,o bu  inco-nor«t,..!   .  ( ü,,lal,H r*H  «•'<•• «^ülíd, 
of  the  contain«,«.«  ïn^n?? v    CJiw  i?"" '"V  ^  t,W  lid* 

(Sea     figuri ^r.nfi °*OU,ltl   1»0f,° «"«tttJ„«r>.   o,, hour. 

»chlSíy1;^^^* S"WÄ,fcl;i operation,  several  leading 

which can Z^TZ;^l^lolÌ0^tOTiC *Calln' maChiWS puc or  UP  to  iOO containers per minute. 



PACKAGING JAN:::; 

- I? - 

is  ill^tf /'\'  Pr(T:;':   fl•  ,i,P  coU   to  Lhe  clüSfcd  contornéis 

'• ?4~•irT art fornod froin ti,e «^bv p«•»^ «* 
2.  The  containers are  fill,d  dually  or automatically. 

3- Xheal^tífcSu.3" ^^ *ith *  »* ^<*  ** also 

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

5. The closed containers arc rterillzed  in autoclaves. 

6. The nt^ili.ed containers are prepared for shipment. 

Th««e »aching ran be sot  ÌJ¿ ^ year8 of «PPlie*tioii. 
«How« automate L^spoítatii« nfll WhlCh t0 â hi«h ext^ •ingle step*. tra^Portation of the containers between tU 

On the other hand,   there; have a Inn K*«« ^ 
«•chinas which combine several o? tn^ ÎT    °^î 8PeClâl 

example,   figure   7 «how«-  <* «IÎÎ<       I steps.  Thus,   as an 

contains per mi,,uto.  dopenHn, on^ l^\Tt^ll^tt. 

SASY  OPEN   LIDDING 

Easy-opening has bef»n warf Ar ..4. 
Î!LSïerillcoa ^wughout all the Lîîî mar*Qtinq-orientad brief 
wifff'    "* obtaininy of a^ïl*£rSP?0,,t of the contaiJ^f 
Ziti   uUy Eecure h*® p*^ VS^T*

0
* 

rr?teni that 
^ea* Cli° "«t problem to be 

Although»  with vorv li**i„    £r 
(particularly of the  fiL ^fort,   the Kteralcon ^*  , 
cut ooen with ~» \n?# can s"e'   *88 cc  )  n*» ¡f      container 
•--'rablr     îh<       nife'   --*«ûthii,q more eoh«I. i ** w««Uy 

!fny that indicated  f,?ii   ~m«„. c research carried o»«-  <« 

dc\ 
at 
ove 

In 1963 development work- K<~~ 

ttínn! red in ^ «^*iS ¿-Ä^a VarlCCV °f tear stri 
ver, faiiud. 'Jmy seal in this way, h 

ng 

how- 



¡ri i rular   y. that   Luccrssful   results   could  be  oUuir.»  •;-, - 
inq  condition.«-;   :f   for   ....   ¡,       .    i .     ,    .        .    ."    , 

biaxially pt^trosHud polytopy le-•   fnm wa,  u«cri  in  rondin iticr 
with  a normal   foil/polypro^yieru:   contai-,.r.    (Foc ^•t>xtuitxou 

fiquro 3) 

It   it   eviciojit   that   the   buret   »tn-ivHi   , *• i • niel        í í*   . *•   f   i j,   •> -, . " * - *'<'» '•<*   c>í    sur h   ;i 
.-Orti»    i.f   j.t   fuirais   the   t-any-onen   rr.n,,;T-.„    \ 
bc;   J«»vr,v   than   that-   of   n   „«       ,    J nu l   l ""' lltH must 

u„„       L      '"**"   l"'i-   01   •» normal  seal 
Jf^vortholcas,    a   .ufficiAr»tiy   h:L*£ ì'tn.nrtr.   ..-i-   ï~ 

»tornivano,,   H. th an adequate  «aiTlll   of „^ty 

.STERI LIZATTOX 

Bpciitise   of   the   tem1?ncv  of   ihr»   **•*„* 
to   »often and  wr.akeu ihiriñr  hifli   Ï «thcr?°*,lastl» »«teriaJ 
«„,.„»..„.   ^_ l"rinG   "lfci»    l«mpoi aturo   «tr»-i H y l ».» 
essential Th«    v,-; i.» ¿     o» ùteralcen    contai m» %s    i.«. 

»oal«*d   tiM-tai;uT   dop« nd»   on   í    ni,«!,,. -   Jr   r X" .'»**• 
the  «out   important   are,! f  fuc   °J^   «f  vHich 

a, 

b, 

c. 

d. 

«*. 

th«  natu»«   and   rate   of  eXpmiHu,u  of  the   fill 

tho  expansion  of  the   container 

the  deformation   of   the   contaj„«.,.  rimî   l1d 

the*  ammmt   of hoadspar.o 

the  effect   of gases  driven  off vi.en  the 
fillititf  1&  hoalud, 

»Ui:t   be   Voltai   d0Ì»ì,?«U0n   ""S   Seam   rîH'»'".    »».--ad   N,,ro 
idoalîv     in   '\'f   , * , J> -»»wer,   an;)   coimtcrpcfSMiiv, 
"        J>»    lo    }'   I>.».i.   applied   at    U'O   <"   -   1 ? i "r *. 

though  bordci-Jlne   results   |lav,    ,,,, , '        ^ei»Hi'- 

oocurrnd P.^.i.,   whf;r«.u»   b,tow   30  p.h<il    („IHMM 

For   ftOOrl    1-r.r.u.lLK.    oou/.t'.-rpr.   . 
t
h00n   ítR   '«'•'•«'•in<¡    «t'irfh   nur!   ,„.. Ln f .*, • „ 
ln   °    ^i-mpoi alni ,-.   of   ..( 
tha í    contai m 1 ••-,   ,,,-,- 
öraJ   Hi-paiMto-i   b<-tw. 

HIV 
.    ri 

mu.', i    ),v   ri|.j ¡ i e.'1    ni, 
fiiir.i n(     i.t.o] ; ;.;•   ,?,,„•)! 

l'-a-t    HLV'C. J,.     J.,   .,].,„    ,,„,„;,., .tI)) 

1 1 < iri î >    packed   i.»   »h-     • •r » i 1 / 1 n/,   t Ji,<th\j< 



ron taino;-s , , ^ . w ;| _ , 

• •" n * -¿ ', i (.ti » 

viqure ' «J. 

th.. ' •'[': : J od p ci :.i.<i,iro/ 
l ¡/..-(ion uf Steralcon 

For   '.¡er ¿fie   cur;f....;ncva   .»ru!   f :; j l j 
n/',s   the   r'Hin(i.'j'prcH8ur( rtß»r«.   wiU   v,.,v   or., i tî( , .'^ ,„   •<     '   , » cmnterpre«« 

prc.-„, VIM,1.",/;:«.„ ;.,,.T îir 
i:;;;;;:,.r,;i;

! irr.11 "?»*•*- 
pro,.,.«..     u¡ ir.   .    , , (.noi.t   tii..- ¡.tfiri.l.i/niion 

rosu  ty   iFi^urr-   10) ory 

Sterili a in/ ,    ci*   courre , mu&?.   be  workud  out 
value 

individuali^ and kn' ,    ," l,
l"

,u&' uc workud out * 
or   the   rUi    tt   * ÏT"     °n M,ch   ^^«"s  a«   »he   pH va 

container*. "   Shrt,'r   Ufïd   Blsi*  of   «lG 

Aluaiini uw has  r«j]»-itt  h.-l».(.-nl.r, „ 
«««bim»«   wlth    the   re t   f V^ v"   i   i? T   >'f,°>»í>r«»»   ««<*   the«o 
•uciîo.t  that   It •« p i>    1  ürh

de?í;h °f tht?  ««t.i«erfc 

don«  on  this   agp*ct  »r  ,„,   ,"    .      7°^   8tilî   **•»««*«*   to b© 

h«ve   th«   effect  „f  imnroí¡'¿L   tL   Ì? «   powiblc   should th«   product. -"»P'Ovinr  the  flavour  and/or  colour of 

PRODUCT  Afcf.KPTABi », n y 

Test*   h'tvt*   b»»en 
•nd  good  resuits  uchi 

î   on  /. 
tvfiJ   fur  au   but •i"  ru.'tge   of i>roducts 

few product». 

Even fur prwduc:;« %#¿.th  Du f. ,fA„„  »    , 
u»#d successfully.  ThP 0acktiqiU ^°I" fel^ ,?' f terAlcP» hf« *»•" 
pH value,   ho^vor,   is aùbieet "o píiSr "^u,,5      f s^f Î ífc" 

*nd a p„ value oï S"ïo Ì  ís  „^M'T
1
^  \lncr ls WOre  llnlted 

use  of Slcra'ron with met"\nti .:,,¿   *     Jrnctice  this  allows  the 
of  particulat   4ntorost   «o,-   i hi'/ t"  . P'*ï        \ which are  two products -,.i    t-vr.-;  of   packaoino. 
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cunni-;?-.!'-' (.^"i'^v*- ; .M. 

'?in ci   ;v, ertaci tv     ¿I Ju~i;¡ •: 
•r i. i. 

»¡Vi 

;f"      t     T     ;V, 

JP¡ -.: •n«rn   by 

i. f""T jl   ¡,,t v-,        f. 
'   l    •<-!     ri   1 i! 1( ttr»   in  fr)ur «tvíeroí-i«.   --î.ii'-^c-:   tr ¡ ^   t-,^ •. 

'••''"•'•'Ci tv.    Vtry   orL,n"t:i,   ,0riJ -, i ^   ^   ';'."..  '' U°   tV'C   ui    186   CC. 
pr in veci cjrto   i. 

' :iL:   fU"1  '-\ '-b tv,-o u;   ige ce. 

•-vciJc:-, *«v* ,. u i   -ivi   a  inc.-sure cj   container 

ita^rla*--:  , ì ¿a  vvitz-'ìi   a*-"'    ili'     "*,*>    -•"».-. ...   »     -1>      i 

cppucaiì-,,, iot^iï ..t„.,r .••;:•;' ^ ;;•:"" ;7top !wa/í"mu "^ 

v3,.nq   ¿ttij-^lcon   for fhr-ir  KíOCíVCí r. " aro  nc,w 

Tijc amount  of  i».t«tos».  çi-v^r^d by  the»  ¡,^rr ,#  t-k„. 
oporcticjíjs  hay  attrarrei   ¡^  -i'»^vn  ,r fc^cccr-i  of  these 
fewa manufacturers    ¿c-o -^ .w    ?        of. ^<«<? international 
for  their prieta. *** "^   *nlr^«^ -Starale« 

*-wevo,        V »*".'   s,ìi,J'1ft   °f   thin   n.M.»,. y 

«r.y   r.itc,   muai   be mor,   exw.o.siv«   ti,.-..,   tin   , i»!        î. *   jt 

¿jUci   i,  u,od   for  ,<,«„*/cm,,.        Vh^l     ^°*   *" r#   ""• 

of   fiH.nJnto   iiu-v»*«--     «    /i «î = »'|Miritr   An   faveur 
¿bpv»   J«îO er     TÍn'níñi'iS'   *4 • v        u,'';un,,r  -"l»"?  inct'ujBM. 
^mi,  ïn f       . ,       - ' "'l ""   '   Mj8nir"! devte» also «m»* 
rou.  to fi.d crono, price „,wl ti stcralcon. 

.    I'    .Ol'.    ¿.Me, i 1 -.      J .»•»- — i _ ,W4f   *M5 •» v' IAi II4 ti/* 

'j.-   OJ-H-.-UJí»•.. ' F   
l "' •   *   api**««!  «nei mua« 

oroLTJsror; 

For  uo loo fret)  aj.filif.ai. iux- 

r-   »• 
i-1 a c t. ! v t.-,   e f; M y • o i í ^ v   e 

»•    atl4i :•(-,    tlit- 
whor«   %Hurt>   im a ûtmatui  fer 

o»*» -rigid 

^^««.n uy :iu!T^.ii"ls?
ft,:t,,1-u'* °f,#,rn -^^»Iî^ »««• 

J *- ••• «ùf ;J avi v, ri; 1 ;. i i 
"•*» '••':;- «-ne whUJi ;.,, ji¡L„Lv ;¡ 

untore.-    fur   ua«,   „,.u.; 

iv : :ti j Vf-    if,    : »,r   t •ni-.pK.tti 
«"•-.r;:»,¿|,î,    »r,;i« j ,lrr,,f,j f. 

»^•'-t-*   of   j Pli   ,ii1u   |t1,.;ii    j.r!i.;.jrtn. 

wX ••.(.: a *•-.! V(.     ;-L,,s(.;,,  r |, 
-»¡X.'T.-;. i ton.-:   h ,-,   ?,,. ] jrl   •    , 
pr.Jîit   v!-...-;-..    ¡ i   , ilJ(   ,,,. 

ij»   Miu    vahóle  V".¡r-1ct. 
'»•i? i t!   j. i ' v   -,    " ü 

• V ,1 •    . l«       t. 14      1 

i ' 
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2/3 Aluminium 

Figur«  lì  S«ction through the Container  Uch#»atie) 

Staling 

Aluminium 

rigare 2î Section through Container and Sealing Tool 
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Figur«  3î  Flow of the Plastic Layer durinq the Sealing Process 
is revealed by this magnified Section through the 
Seal Area 

Figure  4:  Seal strength measurement Test 



r 

Figure 5î Washing and Sealing Machine used in packing fish 
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ï1 M£f|i? í¿ ys^ì, 

figuré 7í Packaging Machine for canfi* 
lidding 2„d seaîing  Contalner *ori*ng, filling. 

Figure 8: Knife openi ng 



Pigure Si Tear opening 
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Figure 111 A Selection of recent use« 






