2119294 A METHOD OF MAKI NG PRCDUCTS OF ALUM NIUNIALLCN’SUITABLE FOR DRAW NG
is invention relates to a nethod of making 5-  -products ‘of alum ni
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this netal in nolten forimbetween the two rotating, cooled q‘
rolls of a casting machine in such a way that the liquid solidifies in the
formof a strip up to about 2 netres mnde and between 5 and 10 nmthick. 15
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pm by cold or hot- rolllng in several passes which nmay b
ntermedi ate annealing treatnents, after which circular
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n of a punch and die which results in the formation
products of aluminium alloy suitable for drawing. The
method cvcordlng to the invention is appllcable in
particular to_theistrips obtained by casting between
rolls. ' |

It is khown that strips of aluminium or
aluminium alloy cén be made.bj introducing this
metal in molten form between the tWo_rotating, cooled
rolls of a casting machine in such a way that the
liquid solidifies‘'in the form of a strip up to about
2 metres wide andfbetween 5 and 10 mm thick.

One such method is described in French
Patent No. 1,198,006.

.Strips of_this type have proved to be
particularly suitable for the manufacture by deep draw-
ing and ironing of cans intended in particular for the
packaging of beveréges. To this end, the sirip is
reduced :to a_thickness of around 300 um by cold or
hot rolling in several passes which may be separated
by intermediate annealing treatment§; after which
circular discs are cut out from the sheet thus
cbtained and subjected 2o the combined action of a

punch and die which rasults in the formation

f this
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~This cup i's then subjected to dinmensional transformation in an operati
nown as ironing. during which its walls are reduced in thickness. This

_shapi ng process requires the application of considerable forces to the

surface of the netal, resultlng fairly frequently in the appearance of a

¢ o .
-2- through deep drawi ng of a cup of which the walls surround the: plun%fi;;y
0

.vp~gnonenon known-as "galling", i.e. ser2ing between 10 t he deep-drawn

materi al and the deep-drawing tools. In the case of aluninium alloys,

galling results in al uminium pick.up on the tools used, | eading

. progressively to the appearance of scores which, in sone cases, are capable o
of reducing the rguirhBlcdeeps drawingendt A 60t RE whhehahde wohbsines, even

of causi ng breaqu? durlng t he .ironing oBeratlon and, in any event, spoi
the appearance ofSYH@Wshdhe plynges-soThéencrBuhd thee $HRISEIEdof a can
can shom1|rregulah (+es ei.ther. in ration 20 n e brightness

i th
“of its surface §fﬁ@#e§rﬁgﬁzoﬁggﬁ188n63c?8d°&?fﬂt%9%l%ﬁ?%%
avoi di ng these swd aGg, LU ANL L85 8N4 5Oy Eﬁ%' QPE'g LRgcE@qNgy Wi th an

appearance that is satisfactory o the user. e, de arted 25

i.nvesti gati®ns - haug Legsgade on the one hand into the equi prent used and,
nor e preC|ser into the

This shaping prOCess requires the application
‘of considerable forces to the surface of tﬁe metal,
.resulting faifly fEequently in the appearancé of a
phenomenon knowh as'“galliﬁg",-i.e. seizing between -
10 the deep-dfawn material and the deep-drawing tools.
In theicaée of raluminium alléys; géllihg results
in aluminium pick up on the tools used, ;eading_
_bhogressively to'éhe appearance of scores which,
in_sohé cases, are capable of redUéing the meéhanical
15 strength of the cans and, sometimes,:even of ;ausing |
breaking during the ironidg operation and, in
‘any event, spoil the appearance of the cans;
It has also been found that the wall of a
can can show irregularities eiﬁher in ifs coloration
20 or'in.the'brighthess of its surface.
| Numerous sbudies-have.been conducted with
" a view to év§iding these surface irregularities and
'to providing the cans with an appeékancé thét is
satisfactory to the user. For exéﬁple, detailed
25 .investigétions have been made,on_thé.one hand into

the equipment used and, more precisely, into the
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I nfluence exerted by the nature of the materials used to nake the -

gl i ng, t'he shape of the punch and the die, their"’ di nensi ons and .
gept'abl e tol erances, the deep drawing rate, the lubrication conditions v
pd, 5 on the other hand, into the treated netal and, nore’
particularly, into its composition, its structure, its nechanlca
characteristics and the condition of jt%; surface. These |nvest|gat|ons |ed<,rv
to inventions 10 culminating.in the grant of patents, each proposing a
- solution to this, problemof surface appearance.-The fol |l ow ng patents have

b di i cul inth d f .alum ni heet d
casting bet ween Tol FESHHE THTTERT gs e e ol i Aavsraeor and:
-US-PS No. 3’930t$9§a%% ﬁw%ype i) E}ﬁéﬁgﬂyb I&yniwgfgggkhlggﬁwggg t he

alloy used is of ng to the stand merican

Al um ni um AssoCi @ éOngnéie. dfﬁ%ﬂéﬁb&4“%Jdﬂéd8@dﬂiUQQ”E%ib?bﬂEesS't9e39©
Fe.0.5% Cu 0.25% 20 to 1.5% .8 to 1.3% Zn 0.25% remai nder
Al This US Patemée@Iaﬁa&uﬁgxréﬂsechﬁélnuﬂﬂﬂdatu%mcawmh1t66a§ kadthe fact

t hat continuous casting between rolls results in the formation of partlcles
~of Al- M4 ess tuantt?e[eme}rltmmd Z el nvito d:lhar’ne*etalcedsmltlalt anldavaor-e
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particularly, into its comp031t10n, its structure,
1its mechanical characﬁeristics'and the.conditioh
of its surface.
These inveétigationsfled to inQentiqns
10 culmina;iné in the.grant of patents, each proposing
. a solutioﬁ fo this problem of surface appearance.
| The following patents have been granted in
particular in the field of aluminium shéét pﬁodu;éd
by casting between rolls'and'intendéd.for the
15 manufacture of cans: -US-PS No._3;930,895 which
deals with the problems of galling when the alloy
used is of the 3004 type accordlng to the standard
of the American Aluminium Association, i.e. having
the following composition: Si 0;3%, Fe. 0.5%, Cu 0.25%,
20 Mn 1 to 1.5%, Mg 0.8 to 1.3%, Zn 0.25%, remainder AL.
| This US Patent attributes the difficulties encount-
ered to the fact thét continuous césting between
rolls results in the.fbrmatiqn of particles of Al;
Mn less than 2 um-in size which are ﬁoo small to have
25 | a cleanlng effect on the tooling and, accordingly,

contrlbute to the alumlnlum pick-up thereof and



L) . : . ' . | . .
25  a cleaning effect on the tooling and, accordingly, contribute/p g
~al um ni um pi.ek-up*t hereof, 'and: mentions the fact that, when an al
\the type in question obtained by conventional castingis treated, the
-particles of Al-M are between 15 and 20 pmin size and-do not cause any
al um ni um pi ck-up. Never- 5 t hel ess, seeking to utilize the advantages
@] .continuous casting between rolls, particularly in regard to the
uniformty of the mcrostructure, the inventor proposes nodifying the
. conposition of the type 3004 alloy by increasing its manganese content to
bet ween 10 2 and 3% in order to increase the size of the particles in
question. Thus, imentHogsuShpafant, thak, peadnamonl b3y gaf | 4Ry ivpeasigoci at ed
Wwith the micro- structure of the deep-drawn petal. -US-PS No. 4,111, 721
al so reports thi SUsHéicReREhadnedabyi rgnbanEhertt qastingigdreais 3003
and |ikew se nentions-tge eed to,iLngrease eh si ze, of t%e articles of
AN and A~ NG PRTOIGAES, 8ot MiRaRES PO CYERBYET 289 2E AR ¢ hat
result, this US Ratent, do (S 5E: St | £ he co i.tion % Qe alloy,
but i nstead recoﬁﬁ%%ﬂ%n 0%% Hg hégﬁgFrgE;néﬁgmi ?% ggg%rééérgﬁwﬁgcarried
out at a t%’TperattWege%fs',6%%?19&6'&0%9?&&29 Qﬁefé@@éﬁ-@?éé’s%%l{bsims' _
whi ch nay be applied to the strip either inediately after casting or aftter
it has been sub- casting between rolls, particularly in regard to '
the uniformity of the microstructﬁre; the inventor
fprdposes modifying the composition of the type 3004
alléy_by’increasing its manganese content to between
10 2 and 3% in order to increase the size of the
particles in'queStidh. Thus, in this US Pateht, the
phenomenon of gailing is associated with the micro--
structure_of”the deep~drawn metal. -US-PS No. 4,111,721
also reports this phenomenon of galling on sheets .
15 7 of 3004 and 3003 and likewise menticns the need to
increase the size of the particles of Al-Mn épd Al-
Mn-Fe in order to eliminate it. However, to achieve
that result, this US Patent does not seek to alter
the composition of the alloy, but instead recommends
20 "a heat treatment which is preferably carried out at a
temperature of 620°C over a period of from 16 to 24
 hours and which'may be applied ;o_the strip either
iﬁmediately aftef'casting'or after . it has been sub=-
jected to a first series of rolling passes.
25 : | Although processes such as these have

reduced the phenoﬁenon of galling, they have not



st series of rolling passes. 25 Al t hough.

ected to a fir ]
rocesses such ‘as these have reduced the phenonenon of galling, 'they have
-5- brought about ‘the conpl ete di sappearance of t.his phenonenon or

;g

of the irregularities in the coloration and surface brightness of the cans,

Af ter nunerous
| ndeed, havi ng

had di sappear ed
t he phenonenon

di fferences

by the presence

al um ni um pi ck-
necessary5in th

tests, we have arrived atthe 5 concl usi on that these’
faults were related to the surface comiition of the freshly cast strip.

subj ected the strip to nechanical cleaning, we.found that
al | the irregularities in col oration and bri ght ness connDnIy encount er ed

BF%g%PF_gpég{t é%%h%%ggﬁiﬁ%%ﬁyéaégyg égleﬁislncrease |nr

ihg so

can no longer showed any
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. score - Seeking to study the nmechani sm

behind this progggsshpfg@éabhgmenésg\aéfyty[eeadarzsed t'hat the phenonenon of -
galling was thus associated with the surface condition of the strip and

that it was necessary toAhage mum@&bmmgtmshenalhmmlannﬂm&&t -ther event

up of the deep-drawing tools; in other words it was
eohbhabion that these faults were related to the

surface cqhdition of the freshly cast strip. Indeed,

.having subjeeted1the strip to mechanical cleaning,

10

15

we .found that all the itregularities in coloration
and brightnese commenly eﬁcoﬁnbereq had disappeared.
Unfeﬁtunately, there was a correletive increase

in the phenomenon'of galling so that,.altheugh

the can no longer showed any_differences;in colore
ation'ob'brightness,-its appearance'waslnoﬁ spoiled
byithe presence of scores.

Seeking to study the mecbanism behind this

'process in detail, we finally realized that the

_ phenomenoh of galling was'thus_associa;ed with

20

25

the shrface:condrtion of the-strip and that it was
necessary to have a coatlng on the aluminium to
prevent aluminium plck up of the deep- draw1ng

tools; in other words it was necessary in the final
analysis to reform that part of the layer of product
which had  been removed during the mechanical cleaning
process ih such a way that by coﬁtrolling its
formatlon, the 1rregular1t1es in coloration and

brightness are av01ded. After numerous tests,



LY

‘anal ysi s to-reformthat part of the layer of pr oduct whi ch had been r
“duri ng t he’ mechani cal cl eani ng*process in such a way that, by contr
\Nit s’ 25 formation,.the irregularities in coloration and brightness
avoi ded. After nunmerous tests, -6- we. found this layer could be forned
by subjectlng the strip to cIearIy deflnﬁd conditions: of tenperature and
aLstphere “Thus, we found that the freShly cast strlp 5 had to be
heated in air to a tenperaturée of from520 to [err] over a period of a few
hours in order to obtain anti-galling properties. Thus, w thout resorting

either-to prolong&pr%%% %%egtngggg ak ggggetgg?gé@t egu@¢<%?rﬂéloys ;0

charged wi th ‘manganese, we have succee I'n solving
gal ling and irregyerdttd;gs tloncqghp&?taemae&l E’Bh@m{‘@&é-@r}’ S gkt yleandar d
3004 alloy and subjecting it to heat treatnent under the usual conditions. -
15 ' _ AL Qltfiod@heret.he present invention provides a nethod of
maki ng sheets of alum nium alloy suitable for .ironing, which conprises
casting the alloy between fbllss we f‘ounﬂathatlpheamdemm ctarsalatstnglpand
rolling the strip in a series of passes

“had to be heated in-air to a temperature of from 520

ﬂyv ds

to 550°C over a period of a few hours in order to
'obtain anti-galling properties..
Thus, without resorting either to_proLonged
heat treatments at hiéh temperaturesIOr'to alloys
0 -charged with manganese, we have succeeded in solving
the problems in galllng and irregularities in
coloration and brlghtness by u51ng a standard 3004
alloy and subjecting it to heat treatment under the
usual conditions. l | |
.15 C | Accordingly, the_present invention provides
a method of making sheets of;alumimium alloy suitable
for ironing{lwhich comprises casting the alloy
'betWeen rolls to form a strip; and heat-treating '
"and rolling the strip in a series of oasses
20 optlonally separated by anneallng treatments so as to
form a sheet- su1tab1e for deep draw1ng and 1ron1ng,
the surface of the strip being mechanically cleaned
and then-mOdified by:heating in an oxygen-containing
atmosphere beforearOIIing or between rolling passes.
25 ' ' Generally, in this metmod, the alloy is

cast between rolls to form a strip which is heat-



optional |y separated by anneallng treatments so as to form a, sheet

iitabl e for deep drawing and ironing, the surface of the strip belng O
hani cal Iy cl eaned-and then nodified by heatlng in an oxygen- conta|n|ng dl

at nosphere before rolling or between rolling passes. 25

Generally, in this method, the alloy igs cast between rolls to forma stri.p..

whi ch i s heat - treated and.rol | ed Té~a thickness of around 300 pMmin -a e
series of passes optionally separated by annealing treatnments in order to.
form a sheet fronlmhlch are cut discs which are subjected to 5 - deep

drawi ng and | roR g NG LLAG8A0L of BRI ERL0E! B EEGHARI SGd |y Cl caned

rng rn alr neans -used COI’TpI’I se

first subjectingd he s%trrlle% o PagkesaBhY 16ARL1HUSESardPed pyEChaN Cal

cleaning. This ani cal cleaning opéeration .imay be carried out by means

of any-known deyanaly itk@ataehtal ihheraart L6l esrdeposhéed on the surface
of the strip and the thick oxide |layer formed during casting.to be

el i m nat ed whil $trolb whicat atriee csame iisicae wheepi nget babtjbtckdess of - net al
removed to a mininum It may be carried out continuously, preferably by
brushlng uy neamﬁaﬁ drawditng iamgl resiingavithg serdhcer ofobpessteipristles

being mechanically cleaned and then modlfled by
heatlng in air.
Thus, the new meens used Compbise firet_
subjecting:the.etrip.to:preferably continuons;
10 mechanical cleaning. .ThiS-mechenical cleaning
_ operation nay7be_carried out by means of any known
‘device enabling nost of the particles deposited on
the surface of the strip and the tnick exide layer
formed during cesting'to be-eliminated whilst
15 at the same time keeping the thitkness of metal
_ removed to a minimum. It may be carried out
continuously, preferably by brushing by means of
a rotating brush having metal or composite bristles
(for example nylon plus tungsten carblde) The
20 brushlng treatment may be carrled out in the dlrectlon
of travel of the strip by means of a fixed cyllndrlcal
brush of.which.the length is slightly greater than
the winth of the strip-and~oftwhicﬁ the axis:is
perpendlcular to that direction.
25 However, 1t is also p0531b1e £to use a

short,.cylindrical brush with one axis panallel to
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(for exanpl e nylon plus tungsten carbide). The 20

-may be carried out in the direction of travel of the strip by nmeans of

\£ixed cylindrical

width of the strip and of which the axis is perpendicular to that

-direction. 25

;?llndrical.bruéh'mﬁth one axis paralléel
- oF

‘However, it ig al so possible to use a shdrt,
1

brushi ng treatmen

D

brush of “which the length is slightly greater than the

o) -8- the direction of travel

the strip subjected to a traversing novenent so that it regularly cleans
~the entire width of the strip with a certain overlap during each crossing..
The rotational spgredgipbctisndor trdHsEhes AHE AUSIAMD j R AMRY as to

.expose the surface of the alum nium A brushing treatnment such-as this my
be carried out diragkkb¥ifk hbeeRshvUso etrh ©f i d hes @asdd g Jmehisnenkecause

the tenperature of the netal

is already sufficiently low (T < [err]) 10

to enable it to bethrashedthn dbhotte asitvei p ngi tretal cdra dihe dwdrdtapes of -t he
brush. Instead of -brushing, it is also possible to use a jet of gas under
pressure enitteddyyingnebihecsosstesf orThte czolalyl ated sspefedlse of13he

~The cleanin

operation may also be carried out on the strip after

been subj ect ed t§ryfBes are adjusted in such a way as to expose the

10 .

15

20 -

.25

surface of the aluminium. A brushing treatment
3ﬁch_as'this may be carried out directly ét the output
end'of the casting machine because fhe_température

of the.metal'is.already sufficiently low (T < 400501

to enable it to be brushed without adhering metal

to the bristles of the brush.

Instead of brushing, it is also possible
to ‘use a jet.of-gas unde} bresSUre emitted by a
mobile sourcé”for cleaning the surface. |
| The cleaning Qperation may also be'carried'

out on the strip after it has been subjected to one

. rolling pass'whenﬁits thickness is of the order of

2.7;mm.

‘The cleaning operation may be carried out on

-one or both faces; depending on the purpose envisaged .

. for the product. In the case of products for canning,

it is only ﬁecessary'to clean that face which will

form the outside of the can. . -

After this treatment, an "anti-galling" layer

is reformed on the sﬁrface of the strip by a heat

treatment carried out at elevated temperature in air.

it ha



|7 ng pass when its thickness is of the order of 2.7 nm The, .cl eani ng
opeyation may be carried out on 20 one or both faces, dependirig on the

pose envisaged . for the product. |In the case of products for
canning, it is only necessary to clean that face which will formthe
outside of the can After this treatnen an "anti-galling" layer 25" is
reformed on the surface of the strip b a heat treatnent carried out at .
.elevated tenperature in air. -~ -9- This heat treatment is. carried out by

heating the roll fornmed by t he strlp, cl eaned and rolled up on | eaving the.

casting machi nepy fOTnehd & B HINT 113 Riakrli@qd oLEBY! ﬁEHE?ng”tﬂQeréi‘Pge from:
520 to [err].. Astrip. 5. heated to a | ower tenperature of for a

shorter durati ofornfed USt tfe Sdip,i \¢a chaedabhidngoduetngpi bANLBgVaEga
freshly cleaned strip. -Although, on the other hand, the results obtained
by heating to ahtenasteimg ursetdineve foF00Ctar 8 emuebléntatroubthe'point of
10 view of galling, a brown layer is formed on the strip in that case
and, in the prdd®mrerasub]ediedhe rdage diraw 2¢0atd B6BACA, Apsbdipes
surface |rregular|t|es such as a nore or less bright and nore or |ess

br owni sh Zppeartffted (iR ad@tarademperature of for a shorter

duratlon is just as;sen31tive to galling during
ironing.as é freshly cleaned stfip. ‘Although, on the
other hand, the results obtained by heating tqja'temp-
erature above 560°C are excellent from the point of -
10 . view of galling, a brown layer is formed on the
~strip in that case and,'ih.tne:prodgcts subjected
to deep drawing and ironing, produces surface
irregularities, such as a more or less bright and
more or less bfownish appearance, ;he'unattréctive
15 - effect.of which results in rejeétion.of'the can thus
obtained.
. Modification of the surface of the strip
by heat treatment may also be carried out ¢ontihuously
at the output end of the casting machine éfter the
20 brushiﬁg-treatment. Since, under these conditions,
the heabing time is necessarily short'(of the order
of 1 to 10 minutes) tO'eliminate:prolonged residence.
times iﬁ the furnaces, the treatment ;empera;ure |
'should be higher, in the range from 600 to 620°C, to
25 . obtain §uitable.modification of the,sufface. .This

treatment is preferably carried out in an _electrical



ef frect. of mhich results in rejection of the can thus obtained.

v ificati.on of the surface of the strip by heat treatnent may al so be <:é%%2)

he casting nmachine after the-
uousiy at the output end of .t
ggrryegrggnlﬁgntlgatnen¥ Since, under these condi tions, the heatlngltlne

' tes) to elimnate
hort (of the order of 1 tz O10 m nu ol d.
L?oggﬁgzza;esYdche tfnes in the furnaces t he treat nent tenperature sh _

btain suitable
range from 600 to [err], to 25 -obtair abl ¢ _
Egdriggg[ionnOEhfhe sgrface This treatnent is preferably carried out in

an el ectrical - fornéce natehabghonghndy I3 . ades%al?-?f.ﬁ? b gtlggtﬁtl n a

i's
flame furnace or-in a controll ed- at nosphere furna

optim zed accordlnﬁ e t fernage af ﬁnuiuﬁﬁifigﬁ%gguggpgg P§Z§tgarnace
5 - and the conposition o
g;??fggﬁgfly inregard to |?§enﬁgﬂé§mantamd apugNNLSe £O8E LR S Jléh%he

t
' hat, the higher the magnesi um conten
because experience, t t

shorter may be the il%xﬁékﬁﬁ}ﬁﬁﬁﬁe A€ mosel omed eshehumeat S6RbspRere

ot
d according to the invention is n
tenperat ur e. Spmccwéhil éggaﬁgixqgﬁdo the a?loy belng treated,
confined soIer tot

particularly in, regard to 1ts magne51um and manganese
contents This is because experlence has shown
that, the higher the magne81um content ‘the shorter
may be the treatment time and the lower the treatment
10 - temperature ' '
Accordingly, the method according to the
- invention is not confined solely to ‘the alloy 3004 and
the results obtained with the- 1nvention have been
verified and confirmed with alloys r1cher in-
15 magnesium, for example containing 0 8% of Mn and 2%-
| of-Mg; or less rich in magne51um, for example with an
Mn content of 1.5% and an Mg content of 0.5%.
Clearly, this treatment in an ox1dizing
atmosphere may contrlbute for certain alloys to the
20 l_homogenization effect required for 1mprov1ng the
'mechanical characteristics _ ' ". _
| | The strip coated with-the'layer formed By'the
heat treatment is then subjected to the rolling operat;
ions to convert it into sheets approx1mately 300 um

25 thick.

" These rolling pasSes may be accompanied by



hi alloys richer in 15  magnesium for exanpl.e cont ai ni ng. 0. 8% of M \
2% of My, or less rich in magnesium for exanple with an Mh content of
1.5% and an My content of 0.5% Cearly, this.-treatnent in an oxidi zing
at nosphere may contribute for certain.alf.oys to the 20 - honobgenization
effect required for inproving the nechanical - characterlstlcs The strip e
coated with the layer forned by the heat treatment is then.subjected to the
folling operat- ions to convert it into sheets approximtely 300 pm 25
thi ck. These roihtagmpdisee amy/de Alvolhpamexling trdatmemtsdi at e and/ or
final annealing treatments without significantly affecting the condition of .
the layer. The wheeeutfshani§iobntl neall toet B8 dm |oprBlitionsWift dlee for
~ drawi ng, and show r emar kabl e aesthetic qualities. 10 1520 25

@resul ts obtained with the invention have been verified and, confi r ned

. layer.
The sheets finally obtained are eminéntly_
5 ISuitable'for drawing, and show remarkable_aesthetic
qualities. | |

- 10

15

20

25



CLAINB 1. " A nethod of making sheets of -al umi nium al l.oy suitable égéz?

|ron|ng whi ch’ “conprises casting 5 " the aII_X,DELMBen~LeF+s—tU‘forn1a e
'\strlp, and heat-- treating and rolling the strip in a ser

optionally separated by annealing treatnents so m‘nﬂ ‘M‘&‘M‘g t sw tabl e
for deep drawing and iron- ing, the surfde of t #rechani cal |y
© 10 cl eaned and. t hen nmodi fi ed by heatlng in an oxygen- cont ai ni ng
thDsphere before rol-ling or between'rolling passes. 2. A et hod as

claimed in claim AL erein 15 the strip is roIIed to a thickness of the
‘order of 300 [er A nethod as clainmed in claim1 or 2, wherein

di scs are cut: fronlthe sheet and subjected to deep 20 .draw ng and _
.ironing to formcans. 4. A net hod as clalned in any of claims 1 to
3, wherein the oxygen- contgiﬁ%fgbéuggnﬁgwy §héﬂﬂ’ o%salum§n1u : A
met hod as clainmed in any of clains'1 to 4 erein the Techani cal cl eani ng

Lreaz Iment i's carmiladyodluitably ?fsaner@a‘xﬂ@gus‘h@&@a&@mf@é@'cﬂtﬁFngOS'te '
DTESTEs 5 ' the alloy between rolls to form a strlp, and heat-
treating and rolllng the strlp 1n a serles of passes
'optlonally separated by anneallng treatments so as
to form a sheet sultable for deep draw1ng and iron-
ing, the surface of the strip being mechanlcally
f10_ cleaned_and then modlf;ed by heating in an oxygen-
containing atmospheﬁe before rolliné or between

rolling passes.

2. A method as claimed in claim 1, wherein

15 . the strip is rolled to a thickness of the order of
300 um.
- 3. A method as claimed in'elaim 1 or'2, wherein

discs are cut from the sheet and subjected to deep

20 drawing and ironing to form cans.

-4.p' A method as claimed in any of claims 1 to 3,

wherein the oxygen-containing atmosphere is air.

25 5. . . A method as'c;aimed in any of claims 1 to 4,

wherein the mechanical cleaning treatment is carried out



_ ' | | R
- A nethod as clalned any of clains 1 to 5, 5 mhereln the heat 3%
t}@ t ment + oXygen-cont ai ni ng at nosphere is carried out |ntern1ttently o

fhe coil riod of 4 to 8 hours at a tenperature in the
ge of fr?@‘ ‘\(“mlmm‘\“““ﬁ 7. 13- A nethod as clained-i-n any of
clainms 1 to whertei b the %eat treatmeit in an oxygen-contai ni ng s
at nosphere is carried out continuously over a period of 1 to 10 minutes at‘-?
a ‘tenperature in the range of from600 to [err]. 15 8. - A nethod of.
meking sheets Ofy ahduRdli 4M il she S st imlday % kempoeletor e descri bed.

9. Sheets of alum nium all oy when nmade by a.20 met hod as cl ai ned

in any of clainprilstpes. 10. Cans. made from al um nium all oy sheets as -
clained in claim9. 25 - ' _ : :

6, ' A.mephod as claimed in any of claims 1 to 5,
5 - wherein the heet_treatment in_an'oiygen—conteiﬁing
o atmespheke is carried out intermittently on the
coiled strip over a period of &4 to 8 hours at a

temperature in the_rangeeof from 520 to 550°C.

10 -7; . 'A method as -claimed in any of claims 1 to 5,
. wherein the heet treatment in an.oxyéen-containing
atmosphere is carried outcontinueusly over a_period
of 1 to 10 minutes at a temperature in the range of

from 600 to 620°C.

15
8. A method of making sheets of aluminium
alloy substantially as hereinbefore described.
9, Sheets of aluminium.alloy when made by a
20 method as claimed in any of claims 1 to 8.
10. Cans made from aluminium'alloy.sheets as

claimed in claim 9.

25



