2273933 -1 - COATING This invention relates to a PVC-free coating for netal

containers. Modre particularly, it relates to PVC-free cogg? %geep r
draw contai ner form ng. Metal containers for receiving f gﬁ I'y have ®
a coating to prevent contacti-between the filled product and the netal, so
that there is no di sadvantageous influence on the quality of said product

and so as to prevent corrosion to the netal by said product. For producing
containers of this type, such as tin-dams, use is nmade of netal sheets

which, prior to their deformation or _shaping, are provided with a suitable
coati ng. Known epoxy-phenolic |acqu$9§1%ﬁ% suitable for this purpose and as

a result of their colour tone they are also referred to as gold l-acquers.

O late and in partigular .i J ' j t 1 essl n

def ormati on processegH %fFH&Sﬁﬁéﬁﬂﬁﬁég%ﬁﬁg %g}gp§5é?ﬁ§é%% %?Sggggo?grhave
been used. Ofmehelvepntainerscesdiong @er tderwharky onltreetates #Aich can be
used, W thin Wé-gfieeec%tfig@sprf%%e'&eéww oA #6rhgest s
attached to deep drawi ng and nore especially nulti-stage DRD deep draw ng
(draw and redraw). HNbesd poatediners dfod delceivdingrfqguods egenerabke have

I ncreased dengn he s t i | B e | ot
only be as fpgegggeggésﬁglgggpg%&p%kggggﬁd%%ggﬁé?;##%zﬁ#éi%ﬂ&%???hﬁgt must -
al so have a good thewnayapesoper thadr thggeciltsy nosdisadvaniagéous- menti oned

characteri stiggr fh&n@bSBnPEAECRLANAIYOWENS 4L R Yt andVigs €88 £8r the
production of three-part tin cans, uSe is nmade of sheet netal thicknesses

of approxi natRF§VeNEocPEresign ko the mRbdedy Hedd REOMERer , FOGL t hi nner
netal sheets piédu@ihfi 6bneasnelrs0 o8 thilisakgpess Sudle disatin Acsnis| alike -

material is gi 'méég 8 aﬁgtaﬁos %%E% %%%E Eeggﬁor to their deformation

or shaping, are provided with a suitable coating.

Known epoxy-phenolic lacquers are suitable for thi§'
purpose and as a result of their colour tone they are also
referred to as gold lacquers. Of late and in particular
in conjunction with modern processing and deformation
processes (cf. below) more and mofe PVC-based organosols
have been used. |

. Of the various processing and deformation processes
which can be used, within the scope of the present
invention particular interest is attaéhed to deep drawing
and more especially multi-stage DRD deep drawing (draw and
redraw). These processing and deformation processes make ﬁ.
increaséd demands on the sheet metal coating, i.e. the
coating must not only be as free as possible from pores
and cracks and adhere well, but must also have a good
drawing property or capécity, so that the afore-mentioned
characteristics are also present following deep drawing.
Whereas for the production of three-part tin cans, use is
made of sheet metal thicknesses of approximately 0.19 to
0.25 mm, for DRD deep drawing, harder, but thinner metal
sheets with a thickness of 0.18 mm and less are used. A
suitable material is e.g. tin plate. However, preference
is given Eo metal sheets, which are given an extremely
thin chromium surface coating.



Is given to netal sheets, which are given an extrenely thin chrom um
surface coati ng. -2- PVC-based organosols are suitable for the coating
ofimetal sheet’s, which are to be shaped or deforned in accordance with the
af ore-nmenti oned deep draw ng processes. The organosol is applied prior to
the deformation of the sheet (normally after a roll coating process) and is
then nornmally baked for 8 to 15 mnutes at approximately [err] to [err].
For this purpose the nmetal sheet is generally passed through a drying
tunnel. In the case of two-sided sheet—netal coating, the organosol is
firstly applied to one side of the sheet and then baked and subsequently
«the other side of the sheet is treated in the same way. As a function of
the intended use, the coating thicknesses are between 7 and 30 g (dry

wei ght) per [err]. |ipyE-pdEud t aoitgdisdoldie samat i ng adheres wel |, has no
~pores and cracks and is nechanicaj?y stable, so that a coating is obtained

whi ch is resistifable foF rthe oroakingtef imetal sheeks \whiehiarqoto be

sensitive to giRPEIGR| At 6 ABE@Sin AhéEOHEINER/ GBS SEhOT HPFHSOmEnt €8MeB0
coatings which lar %#éﬁﬁfet t he demands, of deep draw ng ropggses, there is

a consi der abl9esRe REPSESFEDr ovERR M LI TN 1D AFRHied prior to
characteri stithe deformativritofuthe fletn (noinelly eglftcés o to1lhe porosity

f111ed produserting aakiedt £ 4 trnthsh FROAFEILE alReq £05 B 88 o' v
prevention ofmimwded fftusiprratindeehy ab13tC Ay A2RC 1 hefd ¥ | tietls npepoae. An
T e AR oG0Sl \iEpOPERY Bl SEYGIYN 0 dpRgecl s
o tunnel. In the case of two-sided sheet metal coating, the
N~ organosol is firstly applied to one side of the sheet and
then baked and subsequently the other side of the sheet is
treated in the same way. As a function of the intended
use, the coating thicknesses are between 7 and 30 g (dry
weight) per m2. It is important that the coating adheres
well, has no pores and cracks and is mechanically stable,
so that a coating is obtained which is resistant to
corrosion and sterilization and which is not sensitive to
mechanical stresses. '

Although PVC-based organosols lead to coatings
which largely .meet the demands of deep drawing processes,
there is a considerable need for further improvements to

" . the coating characteristics, i.e. in particular for a
further reduction to the porosity and an improvement to
the stability with respect to more or less aggressive
filled products. Reference is also made in this
connection to the prevention of the diffusing of the
plasticizer into the filled material. An important
disadvantage of coatings based on PVC-containing
organosols is that the PVC absorbs colourings like the
pink colouring of the shrimps and crabs, so that when
emptying a can filled with such a product, an unattractive
pink staining can be seen on the internal coating Which,
although admittedly not imparing the product qualjty, is
certainly an irritant to the user. L -
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pi nk col ouring of the shrinps and crabs, so that when enptying a can filled
with such a product, an unattractive pink staining can be seen on the
.internal coating which, although admttedly not inparing the product -
quality, is certainly anirritant to the user. -3- Moreover, the use of
vinyl chloride containing materials has fallen into disfavor. Vinyl
chloride materials are difficult to produce, are corrosive in nature and
are difficult to recycle. Several countries, especially in Europe are
limiting the use of such materials im Gomainers, especially food
containers due to the environmental and health problens associated with
vinyl chloride based products. Another possibility for the coating of
nmetals for the production of receptacles such as tin cans, tubes and sheet
met al contai ners oMozlebvietpethes usee off erimyle rihlorddel o ritfa ping - phenol i c

coati ngs, i re _appli t.Q t hegt i Rsthe s as the

af ore- ?rent }A@'ﬁggrifﬁgng@& g%&&%na:igtﬁlgﬁsbf% °f orq“é’xtelo c?iieorﬁmlﬁ%? es at

appr oxi nat emptprialst erediffiswdt doamnegnceypiagsl lopmmaisier ¥xom 75- 95%
epoxy with haeuremahadereh@linei2liend iecielel Batdrztlddui£oad] nos
have excel |l ent characteristics and in particular a very good chem cal
stability ag§Perdpdfyr dnr EHropencde dimid ing: ithe asea@fr s1Ghe filled:

produtct S. H?e‘é’%&@’ialfshﬁnec}??xft}aiigﬁiss,gfécs?fecfiraqmyt ff%drg) s.%ﬁfﬁ:?%es gmé to
resi stance aggr essi ve 11 e roaycts I s _not connli ned w aaequat e
elasticity é'rﬁ‘& ggﬁﬂ‘f’ﬁ@@é‘ft&le aﬂi}‘eéﬂé&hé’tm&lﬁ%blaé%a&ﬁ%éﬁﬂht |y cannot

be used forviagd dhdoridepbacessexrodudtaspeci al |y DRD deep drawi ngs
processes. As suchp tRgse PRVMHNGNY 'SrLr e Watind ¥ Gdars for

the production of receptacles such as tin cans, tubes and
sheet metal containers of all types is the afore-mentioned
use of epoxy-phenolic coatings, which are applied to the
sheet metal in the same way as the afore-mentioned
organosols and are then baked for 8 to 15 minutes at
approximately 175° to 225°C. Such coatings typically
contain from 75-95% epoxy with the remainder being a
phenolic resin. The resulting coatings have excellent
characteristics and in particular a very good chemical
stability and therefore resistance to the action of
aggressive filled products. However, these coatings
suffef from the disadvantage that resistance to aggressive
filled products is not combined with adequate elasticity
and-that therefore they are not drawable and consequently
cannot be used for deep drawing processes and especially
DRD deep drawings processes.

As such, these epoxy-phenolic coating are typically
applied after formation of the container, which is
expensive and time consuming.

The present invention seeks to further improve
coatings and in particular interior coatings of metal
containers for receiving foods and to avoid the afore-
mentioned disadvantages of known coatings, especially those

based upon PVC.



applied after formation of the container, which is expensive and tine
consum ng. The present invention seeks to further inprove coatings and in
particul ar. intérior coatings of netal containers for receiving foods and to
avoid the afore- nentioned di sadvantages of known coatings, especially

t hose based upon PVC. -4- A PVC-free coating conposition is provided
which is suitable for coating an i nner - sir face of a netal container which
conposition conprises cr.ossl inkabl e phenoxy, resin_or_a bl.end of .
Crossli nkabl e phenoflyPVESERSE GPEEaRTeRCBPos bt Shet 8 ohT PH et baRE oP

di luent, and sud€ebie rfegi coaltind ay anspoxyuvfaphenbl acmetsilncontaibkend
‘t hereof disso 0 ' ' ent | n d . for
the phenoxy 1 aais . oR B aSasbs CTBh L S capabr e b1 P hot Raqraays s
drawi ng proce8¥. appdeafapify crogelépkabhg phenexypssringn @issod¥adaprss

“pi gments, xi sg@gpkyseBdihi ar o19kat Aks@iPueMtJednéSaas8Bbal £88L Al R8kich

conprising a npetal substrate _having an inner s ac d an_oyter surface
o0 o PVCt redBeBaeBhgYORz AP rBaLLC: AESiRner ubtand, ERAFERt 191 Sea1FRAg has

been forned uskngispeespdsihi ansaivhateonbéibuentednded. hdbdepees€olr the

[ ti f ' | sh .Suitab kNt ti
of o deop o RRCPRRYFEEER, SwlEER BHESR: Pbh°Pa Sl e ok M PRk aRARRL"
first and a 28 deepoduawmngapepcagd.threﬁerab1Yea5hetheatingt surface is
coated byoa EYfpbEeei6adhing, it EingOpl bilnbias PEEBoLRE RHossERd-g

e e . TIh utt

conposition as rern ore I ne nvention yet er provi fdes a
process for pfBAucing a netal container, which conprises coating a

Also provided is a metal container comprising a metal
o/ substrate having an inner surface and an outer surface and
a PVC-free coating on at least the inner surface, which
15 coating has been formed using a composition-as hereinbefore
defined.
The present invention further brovides a metal sheet
suitable for use in the formation of a deep drawn two piece
container comprising a metal substrate having a first and a
20 second surface, and wherein iﬁ‘least the first surface is

_ icl. coakivg has bles Tarmed
coated‘yz;a PVC-free coating aemp*ésaﬂ3£gtr1ﬁmnﬁﬁﬁhauuﬁsh
Usthg & osrricn L 3
and—seeq?é:i;stn-as hereinbefore defined.

The invention yet further prdvides a process for
producing a metal container, which comprises coating a
25 metal substrate with a PVC-free coating composition of the
invention. '
As a result of the inadequate elasticity of epoxy-
. phenolic coatings, the phenoxy-epoxy coating would not be
expected to be appropriate for metal coatings. However, it
30 has surprisingly been found that the elasticity behaviour
of the phenoxy-epoxy coatings is improved to such an extent
that the coating is able to withstand the stresses of the
deep drawing process, particularly the DRD deep drawing
process, i.e. the thus produced coatings have an extremely
35 1low porosity combined with an optimum chemical stability.
Another advantage of the inventive coating is that
the PVC-based organosol is no longer used, eliminating the



25 metal substrate with a PVC-free coating conposition of the invention. As
a result of the inadequate elasticity of epoxy- phenolic coatings, the
phenoxy-epoxy coating woul d not be expected to be appropriate for metal
coatings. However, it 30 has surprisingly been found that the elasticity
behavi our of the phenoxy-epoxy coatings %s I nproved to such an extent that
the coating is able to withstand the stresses of the deep draw ng process,

particul arl o) S uced coati ngs
have an extge&%%@g)gﬁﬁ%géf%%ﬁ%g%oﬁéé dir\ﬁt# %’B#l%%ﬁgcﬁe% cal
stability. ¢anawnlnﬂhRWQdEﬁt$ﬁ the inventive coatlng I's that the PVC- based
organosol is no 'ﬂi&iﬁ{ VSesh ik | B d1afe 110 krhwn to %h&é@cﬁ{'ﬂ&cﬁ {£CY¥RL1 NG

and di sposi of vinyl “chl oride containing, pro ucts Phenoxy resins are

wel | known ac‘%tho%tée%ﬂ%ﬂrhstﬁéea’ﬂpl%%ﬁb rf§°3a?%ui/§ i ¥@iehta high
mol ecul & w@ﬁoﬁlaétﬁmcwp@lmefcwl Nﬂ@ph&ﬁoblﬁpimoépfcﬂll@rohydrln .
eplchlorohyd as_ a_ ba lecul ar structure of: [ERR] wherein n has

a val ue fr&ﬁ} R aoatTsto 2T\ FEFACTWES (R8T n uses the same raw

materi al s as epoxy 10 res+h@CJLC(CHBH;1H$KHQCHKOH0ﬂﬁﬂxrt contai ns no epoxy

g oups, Ratliledd o A EULluE aoh! M o 105 45GSH ! 9o of 2 har dencr

(crosslinking agent gr oups phenoky resins are of
hi gh nol ecul ar wiWhide tis t¥esin airps Che sams mvsdm@ernaﬂes R SePOXY

i nvent QN YSKsi s SERONE @5f fle MW € Nt St iRl SPO Yo a DRSNS | Epdeyi N and
di | uent” or "solvent for phenoxy and the second resjn to obtain the desired

vi scosity &HPURS dsg%?ﬂ%ml"suﬁ dpiged or crosslinked by the reaction
of a hardener (crosslinking agent) with its hydroxyl

groups. -’
As the phenoxy resins are of high molecular weight,

15 they tend to be very viscous. The present invention uses a
second resin which is an epoxy or phenolic resin and
diluent or solvent for phenoxy and the second resin to
obtain the desired viscosity and solids content suitable
for container coatings. Blends of one or more different

20 phenoxy resins and/or one or more second resins may also be
used to achieve the desired results.

The ratio of phenoxy resins to second resin (by
weight, solids) is generally from 99:1 to 25:75, depending
upon the molecular weight of the components selected, the

25 use of a diluent or solvent and the desired
viscosity/solids content that one wishes to achieve.

It is preferred that the ratio (by weight, solids) of
phenoxy resin to the second resin be at least 50:50, more
preferably 65:35 regardless of whether one or more of each

30 type of resin is used. '

Suitable phenoxy resins include but are not limited
to BAKELITE" PKHH resins available from Union Carbide, or
DER® X287720 resins from Dow.

" Registered Trade Marks.
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results.

cont ai ner coatings. Blends of- one.or nore different 20 phenoxy resins
or one or nore second resins may al so be used to achieve the desired

The ratio of phenoxy resin to second resin (by weight, solids) is

generally from99:1 to 25:75, depending upon the nol ecul ar weight of the
conponents sel ected, the 25 use of a diluent or solvent and the desired
vi scosi ty/solids content that one w shes t% “achi eve. Is preferred that

| east 50°50,  mor e St aRAS! FheXish RATHLGECRLE %%ﬁtt%?ﬁii“@ﬁ%eﬁ
F?ﬁrtgg tgp366ﬁ resiims,s avedd.akde ﬁame nax}RA@DIEE |n65mns but are not
é'@%?.'}%%l%‘f’iloﬁrﬁsl%% e of o @ %%F%pepom €s

XZ87720 resins

egl ster &d 'Trade rks.

i ncl ude but &rem&helilyChemica IDERMPEBYr £F ﬁ?OTQFé|¥%%4@Sff6ﬁmDom1or

~ ARALDI TE* 51 eRieiehhalad okl 1@ Gnka Gei gy, or EPON or EPONOL epoxy resins
from Shel |

I nc.

O her

Chem cal a Ol UF* ns f 5 Rei ¢hhol Chem | s,
%mﬁﬁﬁﬁm%ﬁ.M$%%%%ﬂ%&c

resin known axaRPENCDERphehohidogelin kivwhabise PHENOBURS SromoHsechstt or
Lhe phenoxy and Seegadabes! BiinehideoRuLogtenea! cbimthedohankglonsy 10

esters,

et hers, suc

as grycoe al co focarbb eclrally

aromatic hydsecandowgsgn anmﬂnderbuthersonotsénmctedntofkﬁh@neS.
d"uentstéoléget§sde@§ﬂ@§supgﬁchh svgigeaetneeg tagcbgang blend wi thout a

di luent or
coating conpB¥REPEATbOPEef EFREF)A %ueaapmaéhpshgéroéﬁrbou§eeraaemea#ﬁaﬁ bl e

wi th each ot inerasé.pr seldetadadob@t €he diluents/solvents depends upon

o

15

20

25

vent "an desired vistosity and soli content of the 15

the viscosity of the resin blend without a diluent or
solvent and the desired viscosity and solids content of the
coating composition. Preferably, the diluents/solvents
used are compatible with each other and provide adequate
dispersion/dissolution of the components in the coating
composition.

If desired, the phenoxy resin and/or the second
resin, if amenable to doing so, may be subject to a
precondensation step to improve their compatibility and
reduce porogity. This is typically accomplished by mixing
the resin or resins with a suitable solvent/diluent and a
catalyst, such as an acid catalyst and allowing the
resin(s) to partialiy react or prepolymerize before use.

In doing so, however one needs to ensure that the solids
content of the coating is kept within the desired range and
that the other desired characteristics '

* Registered Trade Marks



di spersion/di ssolution of the conponents in.the coating conposition. If
desired, the phenoxy resin and/or the second 20 resin, if anenable to doing
so, may be subject to a precondensation step to inprove their conpatibility,
and reduce porosity. This is typically acconplished by m xing the resin or
resins with a suitable solvent/diluent _apnd_a catal yst, such as an acid
catalyst and allowing the 25 resin(s) to partially react or prepolymerize

before use. knefal Bdagon hg%‘va&wﬁave%@di  9rEasNEa. that the solids
content of t e coating | I n_the desired range and that the other

desired character¢§?$651F@§¢§§e?édh#?éﬁﬁeﬁﬁrﬁ?r the7phgpoKKeaBE4PFNg ar e

not adverseéacaﬁae%sﬁn Qha?sfbtnléﬁé&pmé bar denaes, f arebhEcphanasnyded/ or
second resin, e ,be am nes, urea- fornaldehyde resins, or

anhydri des. r3s1n OIFﬁPﬁﬂgrlQSﬁventlonal conponents of the coating are
additives such athnbheraobnvenglohamobompopehyetbﬁlehe caatang atker

vaxes: cal alygl 54 oUenaRen L0 GBLILKRLS: ePLOTTRLBI0h, | EENGESnifalin wax

al um ni um on OxXIi carbon I zers, 'dyes
processi ng andsothae qaaqs»taataéyptepeuchoas etlslacataéwp@;ﬁenpsgmeats

dependent og, t?j?l%@?‘sr‘?g BrOﬁﬁﬁﬁhﬂguﬁhaﬁ.ﬁ'ghebﬁhbc§rOE:aE'56nCB§EERg

conposition an e desiréd characteristics of baked coating. ‘Suitable
quantity rafgebidhaesenefyaesr apRd PRBEENRECCPEALRG AifRe af or enenti oned
conponents are mell known to those skilled.in th and apgear in the

prior art, e.g. in EurdRA PREEE BhPeELLPBA 9245?5§ COMBORERESNG I Sppl i ed
to the met adepéedént sogetins adeyi hedkeprdoesB8ihg d¢harbotieed stticlkeprt] the 225C

and prefem%%g&ing composition and the desired characteristics of the
baked coating. Suitable quantity ranges and other details S~
in connection with the aforementioned components are well
known to those skilled in the art and appear in the prior
art, e.g. in European patent application 254 755.

The coating applied to the metal sheet is generally
baked for 8 to 15 minutes at 175° to 225°C and preferably
for about 10 minutes at 180° to 200°C.

The thickness of the coating is generally in the
conventional range between 7 and 30g (dry weight) per m
and is preferably 10 to 15 g/m?.

2

The sheet metal side subsequently forming the
container outside should also be coated for technical
reasons of processing. For this purpose an organosol or
epoxy-~phenolic coating can be used. If desired, the sheet
metal s}de subsequently forming the container outside can
be provided with a coating of the invention in the above
described way. The application of the coating to the
sheet metal side subsequently forming the container
outside usually takes place in a process step preceding
the coating step of the sheet metal side subsequently
forming the container inside. However, it can also take
place at the same time or at an intermediate or subsequent

process step depending upon the production facilities.



for about 10 mnutes at [err] to [err]. The thickness of the coating is
generally in the conventional range between 7 and 30g (dry weight) per
Egrr] and is preferably 10 to 15.g/[err]. The sheet netal side subsequently
form ng the container outside should also be coated for technical reasons
of processing. For this purpose an organosol or epoxy-phenolic coating can
be used. If desired, the sheet netal side subsequently formng the
cont ai ner outside can be provided with a coating of the invention in the
above descri bed way. The application of the coating to the sheet netal side
subsequently form ng the contai ner outsi8@e-usually takes place in a process
step preceding the coating step of the sheet netal side subsequently
form ng the container inside. However, it can also take place at the sane
time or at an.internedi ate or subsequent process step dependi ng upon the
- production facilitiéphe coaBedTEReEOMELa BNESLT L NEH 8LndS &hga §H§ped_to the
desired contajner. This shaping preferabl e takes pl ace %y eep drawi ng and
especi al |y by"TRF eﬁP?ﬁ%&ﬁ%ﬁ: hT%?%r%%%%lﬁ%iFﬁﬁékﬁﬁkﬂ?otéhﬁénﬁlﬁFatbn

Eslee abo?/e) aledp ndypdval wgl amdiadésﬁéleﬁ lBlyTﬁyesmmr?aeép-&.lﬁévbﬂﬂgFCCS I )
el ectrol yti ' oat ed. st ee r_ETP ectr tical tin ate
met al shegts&%&%ﬁ%ﬁﬁ?%&%é&ﬁﬁi%ﬁ%.nt?$|é&%ﬁ@?eéé?%ﬁéfggééa?bgﬁ%gtgpmere
coated with tHa<fplated metahtshests COMWENT | Affe BOAMAELEAY BCEGSNg t he

stated ingredierdese fb iyl &8 éﬂﬁﬁﬁ%&ﬁ”cééﬁeéfg%égfy“Jylﬁfﬁ prepar ed:

Vi nyl chl ori de . .
(electrolytical tin plate) metal sheets.

-\_/ EXAMPLE

Conventional tin plate and ECCS metal sheets were
coated with the following coatings:

COMPARATIVE EXAMPLE

By mixing the stated ingredients a typical
organosol for DRD drawing was prepared:

Vinylchloride
homopolymerisate . 29.20 wt. %

| _ Vinylchloride
~ copolymerisate 6.80 wt. %
Phenolic resin 3.20 wt. %
Epoxy resin . 3.40 wt. %
Acrylate resin 6.80 wt. %
Aluminium pigment 5.00 wt. %
Tin octoate Catalyst 0.02 wt. %
. Lanolin Lubricant 1.00 wt. %
Diluent blend 44.58 wt. %

of Aromatic hydrocarbons
alcohols and ketones
100.00 wt. %



honopol yneri sate 29.20 w. % Vi-nyl chl ori de copol yneri sate

6.80 wt. % Phenolic resin 3.20 wt. % Epoxy resin -
3.40 wt. % Acrylate resin 6.80 Wt . 9% Al um ni um pi gnent R
5.00 wt. % Tin octoate Catal yst 0.02 wt. 9% Lanolin Lubricant

1.00 wt. % Diluent bl end 44.58 wt. % of Aromatic hydrocarbons

al cohol s and ketones 100.00 wt. % -9- EXAMPLE 1 By dissolving and m xi ng
of the stated ingredients an phenoxy-epoxy coating was prepared. 50 parts
by wei ght (solids) of a phenoxy resin TBAKELI TE PKHH from Uni on Car bi de);
50 parts by weight (solids) of a blend of one or nore epoxy resins and
phenolic resins; 5 parts by weight (solids) of alumniumpignent; and 1
part by weight of lanolin. Sufficiegt_solvent/diluent to obtain a coating
conpositi on of 45% solids (by meigh%f?“@&ﬁsldramn fromthe so coated netal
sheets were subjected to the followng tests: (A) Porosity Test

El ectrol ytical conductivity after filling the cans to be_tested with a

suitabl e el ectrol ytBY i 813301y iRg c3nd Jniking efisthe stptedcinaredigntsy. The
i ndi cati on Gfh tifedEEy-EPHRY 2EdiSt VRG wals Prepared.
50 parts by weight (solids) of a phenoxy resin
(BAKELITE PKHH from Union Carbide);
50 parts by weight (solids) of a blend of one or
more epoxy resins and phenolic resins;
5 parts by weight (solids) of aluminium pigment; and
1 part by weight of lanolin. -
Sufficient solvent/diluent to obtain a coating
composition of 45% solids (by weight).
Cans drawn from the so coated metal sheets were
subjected to the following tests:
{A) Porosity Test
Electrolytical conductivity after £illing the cans
to be tested with a suitable electrolyte is considered to
be a measure for lacquer quality. The indication on the
test apparatus was in mA.

(B) Sterilisation Test

Formed cans are placed into a sterilizer at a
temperature of 121°C for 30 minutes in the presencérof
water and then withdrawn and observed.

Water absorption and blister formation were
evaluated.

The results obtained are summarized in the
following table.

TABLE I
COATING CHARACTERISTICS

Coatings were of a thickness from 10 to 15 g/mz.
TEST
PVvC INVENTION
(A) Porosity 1ma 1-2 mA
(B) Sterilisation good excellent



(B) Sterilisation Test Formed cans are placed into a sterilizer at a
tenperature of [err] for 30 mnutes in the presence of water and then
Wit hdrawn and observed. Water absorption and blister formation were
eval uated. The results obtained are summarized in the follow ng table.
TABLE | COATI NG CHARACTERI STI CS Coatings were of a thickness from10 to 15
g/[err]. TEST PVC | NVENTI ON (A) Porosity 1mA
1-2 mA (B) Sterilisation good excel | ent - 10 -
Cans produced according to the process &0 the invention when conpared with
t hose havi ng known PVC organosol coatings gave very satisfactory results in
the porosity test and in sterilization tests (30 mnutes; [err]) in water,
and in all aspects of the tests carried out the coatings of the present
invention were at | €asis @roduedd hidcotialg tobehieep tdtass ef it PVC
- coatings. Wi.le the present |nvention.has n scribed in relation to the
preferred enﬁSHFﬁé:ﬁtog, WZ‘t nercoénlgﬁor&dorré'r%{%gl gg‘%%aec%%gvlé!gt ﬁ{enoswanrreﬁ*élsul ts. -
11 - CLAI M5 drganokoRVColatémgsoagkivieg veaypesitiisdrctwiryaliesuldrs in the

porosity test and in sterilization tests (30 minutes;
121°C.) in water, and in all aspects of the tests carried
out the coatings of the present invention were at least as
good, but usually better than the'known PVC coatings.
While the present invention has been described in
relation to the preferred embodiments, other embodiments
./ can achieve the same results.
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coating an inner surface of a netal container for receiving food which
conposi tion conprises a crosslinkabl e phenoxy 5 res”m I"iuuﬂlmﬂlll
crosslinkabl e phenoxy resins, dissolved on dispersed

di luent, anhd a second resin which is an epoxy or phenollc resin or a blend
t her eof dissolved or dispersed in a solvent or diluent and a hardener for

t he phenoxy resin, which conposition is capabl e of withstanding a deep
drawi ng process. 2. A conposition aggg#jg'g to claim1l wherein the
second resin is an_epoxy resin, 3. A conposition according to claim1 or 2

wherein the solid *atio,AbEVGefERe  CRAt RS RRYPeL Bierneuttabkei £0X5 from
99:1 to 25: 750ading ah mﬁaessargacacs@rglmetap ebatalﬁeaeh%@ PebBSving
proportion o% ﬁ? ﬁxg resin.Ls at | east : 1 nE05|t|on
according t 0" 3Ry YHEBr CPHR Bi%b%ﬂ.ﬁamBFéFﬁﬁ ﬁh%?%?ﬁ %ﬂEa EnBReNGHY second
resin are520reginssorvadblend ofl grossihnkable phéndxpcaebmﬁs eEEEBoQbed
ester. 6. of.agc a e preced cla
further conprﬁggﬁgpgﬁé%?u%?n%u%§g§ggt T &y%ggﬁeher $o? PRECBHRe ?&nre5|n
which is an wiel israa- epgxymxnnhmyu@ resim or anh;:elnddehereaf

lubricant. 7aissofvé®'8t §98beised fﬁ@rééﬂwn@ JBt @l 15LR8t LAgeaNAVI Ng an

i nner surface apd an guter surface and VC-1ree coatlng on at |east the
i nner surf actPTIRReR Eohi TR B%%n%E%nr?%+ﬂedwﬁk¢hgc%mE@%}thncéﬁpos|t|on as

defined i arypRble Of withbbanBidgt® deed drawingOoptaéass. according to
claim7 wherein t coagaég@*s cqpable<ﬁ %ﬁthstan sterilisation at
[err] for 30 minut®s in 1on Agr] "s]{}’ﬂ't‘%\bjr hereinthe (he
formati on 3kecdnd mrmdlavmntepomr'eoesmnt ai ner conprising a netal

substrate having afi rstpb%%%e‘.fcl_ree coé{ﬁ:&gwwrﬁf@} i wséréfg -

first surface is coated
the solid ratlo, by weight, of phenoxy to second resin is

15 from 99:1 to 25:75.

4. A composition according to claim 3 wherein the
proportion of phenoxy resin is at least 50:50.

5. A composition according to any one of the
preceding claims wherein the phenoxy and second resin are

20 dissolved in a solvent which is a hydrocarbon, ether or
ester.

6. A composition according to any one of the
preceding claims further comprising an aluminium pigment, a
hardener for the phenoxy resin which is an amine, urea-

25 formaldehyde resin or anhydride or a lubricant.

7. A metal container comprising a metal substrate ~
having an inner surface and an outer surface and a PVC-free
coating on at least the inner surface, which coating has
been formed using a coating composition as defined in any

30 one of claims 1 to 6.

8. A container according to claim 7 wherein the
coating is capable of withstanding sterilisation at 121°C
for 30 minutes in water.

9. A metal sheet suitable for use in the formation

35 of a deep drawn two piece container comprising a metal
substrate having a first and a second surface, and wherein
at least the first surface is coated by a PVC-free coating ,



whi ch coating has been forned usi-ng a - conposition as defined in an
clainms 1 to 6. 10. A process for producing a nmetal cont fﬂlﬂl” ull ”(lul
cofipri ses- coatlng a metal supstrate with a PVC-free coati
as clainmed in any one of clains 1 to 6. 11. A process accorﬁlng to claim
10 wherein after the coatlng, t he net patainer is formed fromthe netal
Substrate so t,h%k Q_g DiE u,rgf m,&f %&m%ﬂtag R4, S S-QW’I‘)"
12. A pr ocgswmea il L 2 ke laabdi-dob-uiiem@idn sifian Japis Al aisngle Aisdfqor med
by a draM/redraM/dee dr rocess In a netal contai ner suitable
for containi A FB@dOBS ﬁ%dCﬂg Esdﬂa%'rgagﬁm1deep draw ng process and 15
~having a coating fapmed Bnpaocessefosupkadecahgt hemebalacortaihbe which
_inprovenent g e ti M 3 pGATROSIL | .
-conpri sing agggg |%k§§ﬁg¥gﬁ2%o§§%%§s %%g%%%@%lgﬁgﬂb cross??n Sop&Lng
* phenoxy résungmppgscnvadasrcdasmedbe@ anyaonel vénclaimgi Luspetdmd a second
20 resin which is ap epozsyp%ceF§na&bsraeﬁgnterc@amnemd higregh deesel ved

or dispersed in a sol vent or uent and a” hardener for t e E enox re5|n
and wherei n £he €8ating.i §hgppetad contRinernde Lormede fEPm kBecHStalner

prior to thesdbawraeer 8y €haR @haWnAGrPEAEEATe of the container is
coated.

10 12. A process according to claim 11 wherein the
metal container is formed by a draw redraw deep drawing
process. '

\_ 13. In a metal container suitable for containing
food formed by a draw redraw deep drawing process and

15 having a coating formed on an inner surface of the
container, the improvement comprising a PVC-free coating
formed from a composition comprising a crosslinkable
phenoxy resin or a blend of crosslinkable phenoxy resins
dissolved or dispersed in a solvent or diluent and a second

20 resin which is an epoxy or phenolic resin or a blend
thereof dissoclved or dispersed in a solvent or diluent and
a hardener for the phenoxy resin and wherein the coating is
applied to the inner surface of the container prior to the
draw redraw deep drawing process.
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