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2234197 - 1 - AN APPARATUS FOR, AND A METHOD OF, CUTTING A BLANK This
I nventi-on relates to' anapparatus for, and a nethod of, cutting a

fromnetaly strip or sheet material .conposed of netal or a |am nat Z&M'97
met al and* plastics |ayers. The operations which are used to form netal

strip or-sheet may cause crystallographic ani sotropy= Such crystallographlc
ani sotropy ari ses ”a'n|Xka§§‘hﬂ bsngo,ndAv ; ng L NG
operation, 10  ther e=s—a~tenrdenc Te—hE Breo
preferred-orientation: In t he recﬁﬁsﬁaﬁnV§a¢ﬂ©n %ﬁl@heécﬁgrénlﬂpaaratus for,

subsequent anneal i ng OpﬁhathoﬂethBEVSf'ScéttﬁﬂgeQCU1éﬁk fPSm”BéEélCéﬂfiﬁ'ér
to adopt another preferred orientation. Such yst al

ani sotropy | eads to ani SBePEpFatRTLRE §PPQ§§9QtP§|HeFEEaPFoﬁsﬁ?EénFﬁetﬂﬁ

metal strip or shget. V\aemraad ahanglggtlégomaygtgL strip or sheet is
subj ected to form ng operations, ressin

g
strain variations lead to the forﬁé 8995?£§8ns Wh£g$ aﬁﬁdu§%? g@sP%E?w%% al
the ears. There w || noumbepde$cshbed mbyeeafisencngspadbtegsephiieedniaotinepy.

f f |
runutacture of e a1 CaShen o8 L EhphesUh b On LN S AP
circular blank cut fronfﬁéﬂanssanﬂpaanQQDPSGtDuglnaeabrahklné apdrati oy,

operation fol | onwgg by oRgeok %rs %edaa%ﬁgfepefﬁélﬂ@ﬁalﬁ@rféwpéetsfawﬁt a
shape of a typical can body 10 f omnngEa secgnd, redrawi n eration is

shown in Figures 1 and 2®re rggd °r1ﬁﬁ§ 40Bechn the Eﬁﬁrﬁga§ hhgahicrayhheh
flange .12 and the fIangecharbasnfausuaaéquéﬂtwhnﬁéaaiﬂgC@péﬂﬂtbwn;hehere is

anlsotkypy of the netal Bet ach _pair r t here
o VAT oy hetne prBsdhnBepfY: KEFa1RE Re®Rn pRvERElEnES, althE, AlerhAras
of a satisfactory sean1wwbﬁearednocmeﬁtatnba sachngrystairogPaplsiceri med

back to the shapq5

'nchgh?goQ¥opy leads to anisotropy in the stress-strain
relationships in the metal strip or sheet. When a
blank cut from metal strip or sheet is subjected to
forming operations, such as drawing, wall ironing or
pressing, strain variations lead to the formation of

20 ears and valleys between the ears.

' There will now be described three forming
processes used in the manufacture of metal cans, each
of which results in a workpiece exhibiting ears.

. In the first process, a metal can body is

&;; 25 formed from a circular blank cut from metal strip by

' ) subjecting the blank to a drawing operation followed

by one or more redrawing operations. An example of
the shape of a typical can body 10 following a second
redrawing operation is shown in Figures 1 and 2. As
30 may be seen, the can body has a seaming flange 12 and
the flange 12 has four ears 14 which are éaused by
the anisotropy of the metal strip. Between each pair
of adjacent ears 14, there is a valley. As the
.presence of the ears 14 would prevent the formation
35 of a satisfactory seam with a can cover, the seaming
flange 12 is trimmed back to the shape indicated by



4071 - 2- circular line 16. Consequently, the presence of ears 14 créat es
the need to performa trinmmng operation and results in the wastage of the
material renmoved in the trinmmng operation. 5 The nunber-of
ears exhibited by a can body dfter a second redraw ng operation depe '
partly upon the nature of the operation used to formthe metal. sheet from
which the blank is cut, and partly upon the type of metal used=Three
comon patterns 10 ‘are illustrated in Figures 3a, 3b4§§14b,5a and 5b.

In Figures 3a,4a,5a, there are shown circular blanks 20 24 cut from
sheet netal 26,28,30. In each of these fgures, the rolling direction used.

to formthe SEMEEuEEEahihé ygdica ? ngéeﬁglgrr quggghgg L2 ears . .

directions in the ears are are |n I ca y arro
vi ews of can bédpé§a3283$hs6negdn§e peafpes: ey dninningropeaaitdn20, 22, 24 are

shown in Fi gupgg ?Qsﬁ@tgbln'@hbhﬁﬁﬁtﬁggubﬁsth@abit%&ﬁal”@bﬁ%%%ﬁ By

ref erence nuneral  38. he exanpl e shown in Figures
3a, 3b, ears aFBefﬁfﬁﬂﬂlﬁg peerptisng [err] relative to the rol ling

directign. In the exanpmneshamnernoflgurQSeﬁaabéhede%§Saab@nf%bagd at [err]
90, 180 and 278 relatlg% t L rol.lin Ir %%loae Ind%he %¥ le 25
shown in Fi guP&Ze8a8sf! 8335 gﬁéaVﬁpﬁegpﬁfa% 80 CePSH LS 8§ g 0 and [err]
relative to th@pnokhbngamurecbfomhelnpeaamlenaupbd tohdoen $ha val | ey :
manuf act ar e ofoietapnaate £ an GRidn, thel 8RR U3 I BRY MATRAYY, ' OT a0k by
a drawi ng. openapnombeatvpéraﬁ|mgta@enaed@n Shaee wammonr paittgrager at i on. In
each ofpthe dpayl 291384rhedaaynneigarea! Ay, Was 4\%0r55phﬁ<aes*bs dripven. by a
punch through_a die an moved a strip :
In the wall PFigures 3a, 4a 5a, there are shown 01rcular blan 8
20,22,24 cut from sheet metal 26,28,30. In each of
these figures, the rolling direction used to form
the sheet metal is indicated by an arrow R and the _
15 directions in which the ears are formed are indicated _ f
by arrows E. Plan views of can bodies 32,34,36 '
formed, respectively, from blanks 20,22,24 are shown
in Pigures 3b,4b,5b. In these figures, ears are |
indicated by reference numeral 38. !
20 ' In the example shown in Pigures 3a,3b, ears '
are formed at 45°, 135°,225° and 315° relative to the
rolling direction. In the example shown in Figures .
4a, 4b, ears are formed at 0°, 90°, 180° and 270° W
relative to the rolling direction. In the example '
25 ~shown in Figures 5a,5b, ears are formed at 0°, 60°,
120°, 180°, 240° and 300° relative to the rolling
direction. In each example, there is a valley between
each pair of adjacent ears. .
In the second process used in the
30 manufacture of metal cans, a metal can body is formed
from a metal blank by a drawing operation, a
redrawing operation and a wall ironing operation. In
each of the drawing and redrawing operations, the
workpiece is driven by a punch through a die and then
35 removed from the punch by a stripper. In the wall
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4071 - 3- ironing operation, the workpiece is‘driven by a punch through one
or more. wall ironing dies and then renoved by a stripper. A perspective

vi éw o§ a can body 40 having ears 42 after a wall ironing operation 5

is shown in Figure 6, Between each pair of adjacent ears 42, there is a
vall ey. The ears 42 have to be renoved by a trinmm ng operation and this
causes wastage of material. After the wall ironing operation, Qkﬁwears t end
to interfere with normal 10 operation of the stripper and such
interference can cause the wall of the can body 3o buckle. In the third

process, a can coverikan&a@naéeiaeaba,c%heub@&kgqb%b_H%aa%iQ%nabgr%W@%&ch
operation and one or edrawi n er at In Figure 7, 15 here

re go ng. "I n
i s shown the peripheFEEOB§ oG£ QrtQBEEaV eropang Sc &y B8 ncl udes
a chuck wall 46, a seambngdpayeb é8rdpgea.covieperiiplectq veEaiswane aoam |y

present in the free gn he.caver curl, 50.and it i.§ not usual | .
possi ble to renove tﬁggiagb &F&ﬁﬁg 58T 42tF%ﬁﬁFn& i e | HP%FEJFQPb
connect the cober 44isoshowanibo®ygurbeésovBet#4éens eplchc gdion ofhedfjeeendnd
of a can body. The s LNG spa 8;af ,t er A h 1.ng fLange
of the can body are Fﬁgﬁ ?%fe?ﬁ%g eégi% ggggg t 53&% %@ﬂ% 3?:?%%%. ?h§%25
seani ng panel and seifbAYef| Riige arénphes sgeseztdent 656t Fdis gagsescond

seam ng operation toyhgtEga deUhbEesgam. AAlrtRIrCahedqehhie i¥@aM®2 is shown
in Figure 8. The doubl e s%an152ﬁbncludes a 80¥er ok 54 and body
0

.h 0
hook 56 having an ovBPFERCAER THES) REES: FEPAoFS HETESEATE Sddth 3058Rds upon
the length of 10hi s ovgerapibll. oFhe¢hpr eseippedf atdr Such timtecdediencer lcan
causes a variation in_t ngt h. of t.he. gverlap 58. .Usual ly, the sizes of
thngianing panel anaappgnége wa1? o% €n8 can %oﬁy to %uck&e.
In the third process, a can cover is formed

from a circular metal blank by a drawing operation

and one or more redrawing operations. In Figure 7,

15 there is shown the peripheral part of a typical cover
44. The cover 44 includes a chuck wall 46, a seaming
panel 48 and a cover curl 50. ZEars are normally
present in the free ends of the cover curl 50 and it
is not usually possible to remove the ears with a

20 trimming operation. In order to connect the cover 44
to a can body, the cover 44 is placed on the free end’
of a can body. The seaming panel 48 of the cover 44

L , and the seaming flange of the can body are then
interlocked in a first seaming operation. The
25 seaming panel and seaming flange are then squeezed

together in a second seaming operation to form a
double seamn.
A typical double seam 52 is shown in Figure
8. The double seam 52 includes a cover hook 54 and a
30 - body hook 56 having an overlap 58. - The integrity of
the double seam depends upon the length of this
overlap 58. The presence of ears in the cover curl
causes a variation in the length of the overlap 58.
Usually, the sizes of the seaming panel and flange
35 are sufficient to ensure that the minimum length of
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35 are sufficient to ensure that the mini num | ehgéhs of 4071+% 46" the: *
overlap 58 is adequate to achi eve a doubl e seam of high inpggr]ty. However,
for sone applications, there is a requirenment to nake the dinensions of Ihgﬂ;
doubl e seam as small as possible. The presence of 5 ear§7ln the covelys -’
curl places a restriction on the m ni mum di nensi ons t hat nﬁ Be achi eved.
Fromthe foregoing, it may be appreciated t#at the formation of ears |eads

to many probl ensthenevertilapdsef igoaaeqsateNgof QbniB9ell dounfer BBLEON of
ears and vall eys &s to,use.a K MhICEBIS notng$lte round, but has

“netal b 2 T oL
a nunber of | obe§; P&ﬁhe%gﬁﬁﬁg§F§Ur,h§%§V8F’e Rt SQEeAPPRd CAEAPBBr i at e,

al i gned to cancelthelre éar aaméqudlrkeagnttotoi mgkpr oher 8imensfiohBeofetak sheet .

The | obes of the nk .fi he vall bet ween the ears. In a known
met hod of cutting%ﬁg gdSEF%nég,Sbhéﬁeggr§°3§§§1§-nﬁﬁghgaegangﬁ 9fd die
whi ch havedbeen §8&6ndnt §he cowedt shapeplathssaneehbdietibarenfthen t he

di sadvant ages th&&nﬁﬂﬁmPﬁEﬁ@né@@nQi%hﬁ%eﬁgg be ﬁéhﬁgbgﬁtt.to produce and it
is difficult and time consuni ng,to set the”punch an e in the bl anking
apparatus as the | obes of TRheRpGRenfarasaiegmust BayabeusrnPEegiatedned with

each other. It ishat ¢heegorabtibhsofnearsi 28a88 25 manyPpHP¥bUEma. new or

i nproved apparatus for, ang a new ot ipgproved nethod of, cutting a blank
frgn1netal strip or sheet ?ePF§$°§oﬂggegﬁP8Ps t88 BPTath8ninate of netal

and pl astil®s | ayfpsmadionr dfngars ané agméeysoistEbfubévanhb@al Bﬂﬁnkt
mterial bonposed ot mibaros, 131Pe FUhbaTOpE hER S AObEE 0B PO e caid
appar atus conpri §PRge%epRhentruvingiz ont eightedgenapdbe dppropriate,
aligned to cancel the ear and valley forming o
properties of the metal sheet;. The lobes of the
15 blank fill the valleys between the ears.
In a known_method of cutting lobved blanks,
there are used a matched punch and die which have
been ground to a iobed shape. This method suffers
from the disadvantages that the punch and die are
20 difficult to prdducé and it is difficult and time
- consuming to set the punch and die in the blanking
apparatus as the lobes of the punch and die must be
accurately aligned with each other.
It is an object of this invention to
25 provide a new or improved apparatus for, and a new or K;)
improved method of, cutting a blank from metal strip
or sheet material composed of metal or a laminate of
metal and plastics layers. _
According to one aspect of this invention,
30 there is provided an apparatus for cutting a blank
from strip or sheet material composed of metal or a
laminate of metal and plastics layers, said apparatus
comprising a punch having a cutting edge and a die
having a cutting edge which is afranged to cooperate
35 with the cutting edge of the punch, in which a
- plurality of circumferentially extendihg lobe-forming
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having a cutting edge which is arranged ‘to cooperate 35° ° with t he'*
cutting edge of.the punch, in which a plurality of circunferentially
extgpdlng | obe-form ng 4071 -5- sections are provided in the cutting
edge. of “sai d punch, each |obe-formi ng section being construcyegiby form ng
a recess in the cutting edge of said punch, I d punch and di e being
arranged to cooperate to 5 produce a bran% favi ng | obes at positions
correspondi ng to thecpesns are provdided dbhether miwtdingceidges ofViBed dnaki ng

the punch and die for the a .. th 3t

step 100 that i et eadh 4 opiadratde’ geltiBh, Bty §oflftudieh! bgne!
conventional punchfamtidige ai seciesst dnndhicoudtt ingc edges oifnserd punehng edge
_of the punch. Wen %ﬁ'n%#BP% 3nR aﬁ%%”&ﬁl%@?aE%%ﬁ%eﬁn@odb%o§@9aQ% %%t in the

apparatus in a conventi i s cut
recesses in bhe cumﬁpﬁycédgebéﬁnﬁh@aﬁﬂﬁéh1@§@§e§tl@@@étﬂénﬁe forned

According to anot helrr3eReenddng Rlos thRv@dikli®l onkhere sasdplovededraigt hod
of cutting a blank fromsStrip or sheet material conposed of netal 20 or

a | aninate of netaPe&¥dOPSastics |ayers conprising the steps of taking a
punch having a cutting edge &h@énamakd nizatineg pancht andgdedgfowrhitble i s

arranged to cooperate mnth th tin f ls I f
circunferential ly SPPEAGHS P%b@ﬁﬂérﬁgﬁ§%%%°% %ggbgﬁbﬁhagilal%%ggb%ﬁeg in
the cutting1edge o&hmm(isnnammummd QQCBOMQbels@mnwnGhséhﬁl@nnb$aﬁ§ure
constructed by for '5‘1”% 20 %‘?&io‘n’&lt ncH taLnrélg d‘?L%Q‘i@fth%a'f%rﬁiéﬁci@n lraci ng

the strip or sheet erla bet ween Bﬁ% punch e di and_causi ng the
wh and the 30 I‘ectﬁsé'iecﬁ) igodher Sud @@%ﬂ@dﬁ? @@t élebﬂ’éﬂﬂ?hf'ro Re netal
stxp or sheet, saiihArMdAGPHrtAES tHe PATIGH &I die can be set in

the apparatus in a conventional manner. When a blank
15 is cut, the recesses in the cutting edge of the punch
causes lobes to be formed.
According to another aspect of this:
invention, there is provided a method of cutting a
_ blank from strip or sheet material composed of metal
20 or a laminate of metal and plastics layers comprising
the steps of taking a punch having a cutting edge and
a die having a cutting edge which is arranged to
cooperate with the cutting edge of the punch, a
plurality of circumferentially extending lobe-forming
o ' 25 sections being provided in the cutting edge of said
' punch and each lobe-forming section being constructed
by forming a recess in the cutting edge of said
punch, placing the strip or sheet material between
the punch and the die, and causing the punch and the
30 die to cooperate so as to cut a blank from the metal
strip or sheet, said blank having lobes at positions
| corresponding to the positions of said lobe-forming’
sections.
Phis invention will now be described in
35 more detail, by'way of example, with reference to the
drawings in which:
' Figure 1 is a cross-sectional view of a can

body formed by drawing and redrawing operations;



corresponding to the positions of said | obe-formng sections. This
I nvention will now be described in 35 nore detail, by way of exanple,

with reference to the drawings in which: Figure 1 is a cross-sectional-vkgw*;
of a can body fornmed by drawi ng and redraw ng operations; 4071 -6-- % :

Figure 2 is a plan vicew of the can body of Figure 1; Figures 3a,4a,5a, show
three bl anks cut fromsheet netal; 5 " Figures 3b, 4b, 5b ‘'show ~
can bodies fornmed,. respectively, fromthe blanks of FiguredQ¥d, 4a, 5a;
Figure 6 is a perspective view of a can bdy & Qrned. by draw ng, redraw ng
and wal | ironing operations; 10 L Figure 7 is a cross-sectional
view of a peripheral part ofigucsn2cdfer PRegurvdey iof the sen Lady Gl
view of a double weagmreFitgure 9 is a side view, partly in section, 15

Cnvention: Flgure 10 15 an SIEOFABROR el SHAY JUIAP SHOWHES P gure O
Figure 11 is a cr dsoms ebleegnaletalgw of the 20 punch taken on the line
recesses fopmed i the punch WP ERgaRe 1 38 SR PRSIy o 2t
bl ank cut 25 wietsipetcttd vietlygh oot dihe dflamksuraf Figunps SaHda .o si de
view of the blank of Figuregi¥ure 6 is a perspective view of a can
body formed by drawing, redrawing and wall ironing
operations; '_ _
10 Figure 7 is a cross-sectional view of a .
peripheral part of a can cover; o’
Figure 8 is a cross-sectional view of a
double sean; _
Figure 9 is a side view, partly in section,
15 of a punch and die used in an apparatus for cutting a
blank embodying this invention;
Pigure 10 is an underneath view of the
punch shown in Figure 9;
Figure 11 is a cross-sectional view of the
20 punch taken on the line 11-11 of Figure 10;
Figure 12 is a graph illustrating the shape
of a set of recesses formed in the punch of Figure
9; ' ' . | o
Figure 13 is a plan view of a blank cut T
25 with the punch and die of Figure 9;
_ Figure 14 is a side view of the blank of
Pigure 13;
Figure 15 is a plan view of the blank
Figure 13 after it has been flattened;
30 Figure 16 is an underneath view of another
punch for use in an apparatus embodying this
invention;
Figure 17 is a cross-sectional view on the
line 17-17 of Figure 163 |
35 Figure 18 is a graph illustrating the shape



Figure 15 is a plan view of the blank Figure 13 after it has been
flattened; 30 . . Figure 16 is an underneath view of anot her
pUnqﬁ for use in an apparatus enbodying this invention; Figure 17 is a
cross-sectional viewon the line 17-17 of Figure 16; 35

Figure 18 is a graph illustrating the shape 4071 - 7- of the recesses
formed in the punch of Figure 16; and Figure 19 is a plan view of a-
“flattened out blank forned using the punch of Figure 16. 5

Referring to Figures 9 to 11, there is shown a punch 110 and 40T 111
formng part of a bl anking apparatus In Hgute-9, the punch 110 and die

111 h tt ! f
are shown cutt g ¢ Plranleskla e Sllafl ﬁﬂ;e‘;ﬁa generc%ﬂll%/u annuq ar

The die 111, which is of conventlo
shape. The outer s@hflace of die 111 |ncludes an annul ar face 114, a

cylindrical part 115 and a c@®ilgarel1® iwhisChHII UGed Bf %afl?aﬁtf@néh Cout 1
I n the bl anking ap%% 5?%@ The 15 I nner “surface of die I s of
I

stepped cylindrica greedi &S 1Rdd Whehpungds of | Bk 117 and a
recessed parg 118. The annulﬁe&‘efr&q_@lgll;@ m@dﬂgs largb part thlerdregd at a

I dge. Th h 0] li_nd 20
Chioular out 100, ed8BenTie SUS" Y 0% AINT FpA I & £, 1o
a cylindrical partblahkamg apmamemusacelhzylgﬁn£<gﬂ|thk|puncnxmtO:Hnﬁhas a
dianeter D and is ggng q'erg.tr%ryé ace %@‘e"%{%%rﬁl 1qf ck‘reoml 'Iihe

cylindrical part 1 | ower he cut |ng edge.
Four | obe-forning s&e&eitold3:24 are provided

W, 10 The die 111, which is of conventional
- design, has a generally annular shape. The outer
surface of die 111 includes an annular face 114, a
cylindrical part 115 and a collar 116, which serves
to locate the die 111 in the blanking apparatus. The
15 inner surface of die 111 is of stepped cylindrical
configuration and comprises a land part 117 and a
recessed part 118. The annular face 114 and ‘the land
part 117 meet at a circular cutting edge.
_ The punch 110 has a generally cylindrical
20 shape and its surface comprises a flat upper face 120
joined to a ram 121, a cylindrical part 122 and a '
lower face 123. The cylindrical part 122 has a
dlameter D and is complimentary to the land part 117
of die 111. The cylindrical part 122 and lower face
25 123 meet at the cutting edge.

Four lobe-forming sections 124 are provided
in the cutting edge of punch 110. Each lobe-forming
section 124 is constructed by forming a recess in the
cutting edge. Each recess extends circumferentially

- 30 around the cutting edge through an angle slightly
less than 90° and the lobe-forming sections are
spaced from each other by portions of the cutting
edge in which no recess is formed. As shown in
Figure 11, each recess has a stepped configuration.

35 . Each recess has a constant width z. However, as shown
by the graph in.Figure 12, the depth y of the recess



in the cutting edge of punch 110. Each | obe-forming section 124 is
constructed by formng a recess in the cutting edge. Each recess extends
circunferentially 30 around the cutting edge through an angle slightlyg*.
| ess than 90 and the | obe-form ng sections are spaced from each other*by:ﬁfp N
portions of the cutting edge in which no recess is forned. As shown in

Figure 11, each recess has a stepped configuration. 35 Each recess has
“a constant width z. However, as shown by the graph in Figure4®21 the depth
y of the recess 4071 -8- varies. Mre specifically, each recess has two

strai ght portions joined by a radiused porrloﬁ “However, the exact shape of

the recesses is nOﬁa?iéELCaMoﬁédspbﬁlﬁﬁﬁanyalbabharemessthasd$pbh may 5
vary in a sinusoidal

each .|l obes f Lm,n he area in
cross-section mhlcﬁthlﬁggeﬂ?rEFBH?t981889t ¥g e88§§§% ?hg%%ﬁ%g 110 by
virtue of the receHaweﬂrerea$he pragteshapel pff the recesses s npé

| obe-formi ng sectlgg%%gggid Hgg?gklg}oalterh e56ef - tﬁugﬁ%gng §|e 111

bl ank 112 being cu ron1ne using the puﬁch
As the punch5110 rmaesr dom\/\/amuysmdnlem@nnre@be Inoegichy loderferming | over

surface 123 of thegg 14g4l5the aﬁeaasﬁsc&egsmeb@tlme%lm ilefore the
nmetal sheet 113 is en a ed the cutting %%g the punch

Consequently, the ﬁbéé@ egréﬂ the PBGFlpébé hege UGS %%ghh@éuse f our
| obes 126 to be fokApdueEaghtak trbeeksbenctasies @emgnqssmvﬁlw'mmmmtﬁhe

general 20 pl ane .of t b 1 An e i

in Figures 13 to 1§ndﬁs0523h8e18§§e%§5&1n§b QM1 aﬁﬂ§$ﬁ§?gﬁ§}%Hd§h V|ew
the blank 112 has &hewestfant di ameter D which |s equal to the dianeter of ;J
the Figure 9 shows a blank 112 being cut from

metal sheet 113 using the punch 110 and die 111. As
the punch 110 moves downwardly, in each lobe-forming
section, the lower surface 123 of the punch 110

15 engages the metal sheet 113 before the metal sheet
113 is engaged by the cutting edge of the punch 110.
Consequently, the recesses of the four lobe-forming
sections 124 cause four lobes 126 to be formed. Each
of the lobes 126 is bent upwardly from the general

20 plane of the blank 112. '

An example of a blank 112 is shown in
Figﬁres 13 to 15. As may be observed, both in plan
view and in end view, the blank 112 has a constant J
diameter D which is equal to the diameter of the

25 cylindrical part 122 of punch 110. As shown in

| Figure 15, when the blank 112 is flattened out, its
diameter varies between a minimum value D and a
maximum D + 2 (x - z), where x is given by
(y2 + z2). '

30 The punch 110 and die 111 are suitable for
use with metal sheet which has a tendency to produce
four ears and four valleys in a workpeice during
forming operations subsequent to blanking. When so
used the punch 110 is oriented relative to the metal.

35 sheet so that the four lobes are formed at positions



25 cylindrical part 122 of punch 110. As shown in Figure 15, when the
blank 112 is flattened out, its dianeter varies between a m ni mumvalue D
andaa maximum[err], where x is given by [err] 30 The punch
110 and"die 111 are suitable for use with netal sheet which has a tendency
to produce four ears and four valleys in a workpeice during formng

oper ati ons subsequent to bl anking. When so used the punch 110 is oriented

relative to the metal 35  sheet so that the four |obes argoforned at
positions 4071 -9- where valleys would othgrmdse be fornmed. The maxi num
depth of the recess in each |obe-faorming séctfon should be chosen so as to

cancel the vaIIeyswmsrexwgllqyasw¢um¢i&mherfﬁseab@afprnedar Bpel neximum, 5
the depth of the recees gkl indepeudoiron LienPigperkbenifl LbesiBhal sheet

and the nature of orm ng operatrions S are subj ect ed.
More general |y, whelmouldike dekosen] 8@ a9 to cpreelictheobeyleyanks to

conpensate as conplgel et Vv ags PRSSEPhEef Or rgn i 1 ¥pbeidaedon, punch
generally simlar to ﬁtﬁ%h ??g %ut i% mh?gﬁ ¢ gaﬁuﬂggrag? F? é-forﬁiﬁg

th
‘sections is 2qual thetdRPPUNDETRE T8FPRFWikhidGBENY BPAB: WN€e be
produced. 15 ' propertiedNof hghduBReballesEetbednidi ther nhtueacert dhei gures

of one hlternat | veTOTRENECRPRREGODE FONERLRE RHPI BLBRESURRE varies. By
way of another altsubgéetved.both the depth and the width 20 of each
| obeorm ng section to zer otate: ReHERAELYpowlbn' IF T ALELEAATEO 11 bed
with refereh@e to produes Yobed 1blankehtpcconpenaaty as completely as
possible for earing, there may be used a punch
generally similar to punch 110 but in which the
number of lobe-forming sections is equal to the
number of valleys that would otherwise be produced.
15 In the punéh described with reference to
Figures 9 to 12, the width of each recess is constant
but the depth varies. By way of one alternative, the
depth may be constant while the width varies. By way
of another alternative, both the depth and the width
20 of each recess may vary together from maximum values
at the middle of a lobe-forming section to zero at
the ends thereof. In the punch described with
k/ : : - reference to Figures 9 to 12, each recess has a
_ stepped configuration. However, different shapes may
25 be used. By way of an alternative, each recess may
be formed with a plane which is oriented at 10° to
the lower face of the punch.
The punch and die which have been described
with reference to Figures 9 to 12 are suitable for
30 cutting blanks which are subsequently subjected to a
variety of forming operations. Such forming |
operations may include drawing, redrawing, wall
ironing and pressing.
The punch and die described with reference
35 to Pigures 9 to 12 are suitable for cutting blanks



st epped configuration. However, differeent shapes may 25 be used. By
way of an alternative, each recess may be formed with a plane which is
oriented at [err] to the |ower face of the punch. The punch and die mhfchu;'ﬂ
have been described with reference to Figures 9 to 12 are suitable for 30
cutting bl anks which are subsequently subjected to a variety of form ng
operations. Such formng operations nay include draw ng, redraw ng, “wal |

i roning and pressing. The punch and die described with refergygge 35 to
Figures 9 to 12 are suitable for cutting bl anks 4071 - 10 - which are
subsequently formed into various products.-BPway of one exanpl e, a bl ank

cut with the punc t i P n bod
e Punchufith A Yussdhiarefy (Pormedints Va7 I5ds prodgoten body

one ‘or nore ﬁ% wgn op rati
By way of another RBsxafgy 0 sor$ %X*HFM’ n%yb%%nko?%dw?' € cBh %B @
%swopgao];c)ﬂ?}];?ne%(% rfﬂr%{@h @pgr-m L’pm ) ‘@?V\ﬁbi-medl obhtg a)peantbodly By
such a ma 0 o] b
drawi ng 10 opeb%i?o‘ﬁr?‘ﬁw%m%ﬂe’b?{?’f% f%gf%‘ﬁﬁngg {#ét ?gnégpﬁgﬁxgat i gngl
appar at us ey belmgﬁkéwnngmnﬁemaﬁimnsheImyamamgofremoahﬁngeaauphaH
roning operati ons,, A Uhoygl . pulched0n Sy RESNa0EaA bBE] Wyt 8 Tef orence

to a bl anki ng appa‘qr* nd 1 pr esent
i nvention may forndp@win@fopmrﬂbp@maI%sr@mr%MlnS @EﬁﬁﬁFéoﬁfaB@r?oWﬁﬂﬁ

oper at i ons subseunﬁ5 b&g@#éﬂﬂoﬂur'B? #a§i 89 8 shrekerobxhhiglappanahus.
For exanple, a punc resent invent f orm part
of 20 an appar%tﬁ%a&hl%%Yb@?f%?ﬁ%e% H?E RgCBReFIVPEN! yaapgﬁﬁgﬁp Bg

ggfrﬁélgnsﬁgglg 2?6#efé@ﬂbﬂ9f@DEbﬁédOByf0kbOmeﬂgaalhgabbemgtmpnsat|on
6onventlona1 apparatus may be used for performing the
drawing, redrawing and wall ironing operations.
Although the punch 10 has been described
_ with reference to a blanking apparatus, a punch and
15 die embodying'the present invention may form part of
an apparatus which is capable of performing
operations subsequent to blanking during a single
stroke of the apparatus. TFor example, a punch and
die embodying the present invention may form part of
20 an apparatus which performs a drawing operation, a
redrawing operation and a wall ironing operation
following a blanking operation during a single stroke
of the apparatus. When a punch and die embodying W
this invention are used in such an apparatus, the '
25 punch is provided with lobe-forming sections in the
manner described above but the remaining parts of the
apparatus have a conventiohal design.
When a blank cut from metal strip is
_ subjected to forming-operations, there may be
30 produced a workpiece in which the ears and valleys
are equal in size. Examples of such workpieces have
been discussed with reference to Figures 1 to 6.
However, with some types of metal strip, there are
produced ears and valleys of unequal size. In
35 general, the relative sizes of the ears and valleys



of the apparatus. Wen a punch and di e enbodying thi's invention are used

I n. such an appar-atus, the 25 punch is provided with | obe-formng
SectwONs in the manner described above but the renmining parts of the
apparatis have a conventional design. Wien a blank cut fromnetal stripis
subjected to form ng operations, there may be 30 produced a workpi ece
i'n which the ears and valleys are equal in size. Exanples of such _

wor kpi eces have been di scussed with reference to Figures 1 tog ? 4 However,

w th some types of metal strip, there are proguced ears and va ?eys of
unequal size. In 35 general, the relative Kizes of the ears and val | eys

4071 - 11 - depend depénd omtthe miture ani tloé ropysotrépe IRt the Shétal
Where the nature of %pe anlsotropy 1s such that there are produced ears and
val | eys of unequal b3 si ze, conpensation may be provided by form ng a

bl ank with | obes of unequalsﬁhﬁre'mha;natﬂrdl@fsﬁbmmahhsG%gupysi@ suchl

nay be used to produeey Suelh@ B ane QadBe fuk ot iie depLps gk Lhgqgggesses

in the | obe- form ng Sections
ani sotropy cah be AP i RANRERGRKIEREY dereprovbied by rEorning| anklank

l'arge val | eys whi cheiipyl thien e+ tuﬁé@f&f%@ﬁé‘satmﬁ’é‘ ﬁﬁ‘ﬂcﬁ”ﬂb é’ﬁ‘b&ﬁﬁnf or

whi ch corrpensat lon 1S not necessary der_to I’OVI ensation when

15 usi ng’ met al SFIEHAiTR Vhl“@ﬁﬁﬁe ‘b?edan?%o??‘b%celﬁ & g piegkent

to formlobes in tftﬁybﬁ@d‘i(fymig/ tHe rw?th@rsfcmé esposshey in the 1ebee
ank produces a workpiece with two

val | eys. For "exanp cifcul
Iarge val | eys di ane#?q% $feo°ptp%%q$e to each 20 ot her and two snall
aH__(eys diarfd rical | y opposi tBhe mafaute cafethe aalriget eoppnpanshe i suchior t he

€ys nay that a workpiece formed from a circular blank has
large valleys which would benefit from compensation
and small valleys for which compensation is not
necessary. In order to provide compensation when

15 using metal strip having this type of anisotropy, it
is sufficient to form lobes in the bhlank only at
positions corresponding to the large valleys. For
example, if a circular blank produces a workpiece
with two large valleys diametrically opposite to each

20 other and two small valleys diametrically opposite to

each other, adequate compensation for the valleys may
be obtained by providing two lobes in the blank at
— positions diametrically opposite to each other. The

' '~ . lobes are located at positions where the large

25 valleys would otherwise be formed. A punch 1110
which is capable of producing a blank with two such
lobes will now be described with reference to Figures
16 to 18 and a blank 1112 produced with the punch
1110 is shown in Figure 19. "

30 Figures 16 to 19 are generally similar to
Figures 10, 11, 12 and 15 and like parts and features
have been denoted by the same reference numerals
preceded by the number "1".

' As may be seen in Figures 16 and 17, the

35 punch 1110 has two diametrically opposite



be obtained by providing two lobes in the blank at posftions dianetrically -

opposite to each other. The | obes are |l ocated at positions where the |arge

25 val | eys woul d otherwi se be formed. A punch 1110 which is capablé‘pf!

producing a blank with two such |obes wll now be described with referencéf
to Figures 16 to 18 and a blank 1112 produced with the punch 1110 is shown
in Figure 19. 30 Figures 16 to 19 are generally simlar to
Figures 10, 11, 12 ‘and 15 and like parts and features have g§891denoted by -
the sane reference nunerals preceded by the nunber "1". As y be seen-in
Figures 16 and 17, the 35 punch 1110 has1we dianmetrically opposite
4071 - 12 - 'Obe'f§gﬂ%gﬁo§ﬁ%g0§§g%?c@ﬂs Thequar nael 9ardhsiba depiheol the

recesses in the lo rm Sections I1's shown in_ Figqure 18. |In Figure 19,

n . N ?
there is shown a b sﬁﬁhlﬁing?0868%assy tRetBEniRPETEOTRAAS: BRSTALRAK 18as
two dianetrically gpnpeai ia FPeRasellR6. A Fhigarepeo,f thalrieons shown a

i "net al i heet ' sh d. I nt to_i d t i
Shoet materi o for ReRnRy T 41 REPARESRepl THruBhREs; T138) Bne0 ShiS bigEy '
4071 CLAIMS 3. has Awoappametuschdilycopposdta Dodels ﬂﬂ@ﬁhnetal_strip or
sheet material conposed of ng%g%h?%S?RgggkggggﬁghécghglGQ%quEQ% ics

| ayers, said apparatus 5 _conp g a gun tgg a uttln% edge and a
di e having a cuttiigesagestniphorssheealigegonddcospdndespretsdt e cutting
edge of the punch, jhB1WRECHBtRip or sheet material formed by laminating

metal and plastics layers.

-
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plurality of circunferentially ndi ng | obe-forni ng Sections are b}OQided
in_the cutting edge of said 10ﬁmﬁH (Ii m :H lLo-be-form' ng section being
£0q§£ructed by form ng a reces c dge of said punch, said
punch and-di e being arranged to cooperate to produce a bl ank4®AVi ng | obes
at positions corresponding to the positionsy®f_said |obe-formng 15
sections. 2. . aratus as clainmed in CQaim1l in which, in each
| obe-form ng sectiﬁ@é_ige area in cross- section which is absent fromsaid

punch by virtue ofqjhe recesgidgpLrstss PrOOrasstMes Yo Ak erandsetadl 20
the | obe-formng sectjon to dg the mddle there An appar at us

r : f._ 3.
as claimed in O ai PFBLP OWuFReET i FREertet BUPRTHY rigf SBREFHrOT the recess
has a stepped shapkramingtessf seetabrandl.plastics Amjpppsy daidd aprEmEtE i n

Claim3 in ' i | 0_eac, - ] 14,00, | £t f.the
recess is szuistant%?fgi%%ﬁét%nﬁhws%éf%%g%pf‘ﬁe%%ggh%&%cge%&si %n&c}lreeases
progressively fromanmngrisceiting ¢der-which e atrgnged rdRoReR2 18 ddl e
~thereof. 5. r i 484 "B thHe Q@AM 3 1M Wich awhich, in
each Iobe-forning'%ﬁg??€§@'§%géﬁggt2;§% the, r g%ss IS pnsta%% Zpile.the
width of the recesElﬂﬁ%lbgﬁe%fpﬁ%ék e TRA i) ?*ﬁ?%ﬁ%ﬂﬁcﬁo %iet Pghe
form ng section toygsEsohfecart dptevided edhi. tbe cuttingedgepaf ataid as
claimed in y one of the 3 recedi | [ | C obes foy m ng
secti ons 7o 14 *piinch, 0dch hﬁ%—ﬁgﬁf%%céé%@#%%%%% oﬁﬁe‘%ﬁ% par tﬁs)s; of
the cutting edge ofosmingpancécesswincbhe cetbisgiedgetof osaid. punch,

An apparatus as clgj ] n s Of PrEH ' rae g gh the
pQggh and die eachgéggdpﬁﬂggeg%egﬁ%gt%%??%P%y C|$%%Ig$a%ut ?ng edge. 8.
AMéthod of cuttinpredwneang bianknbewingt}ebesratnpeitheR?ial conposed of

metal or a corresponding to the positions of said lobe-forming
15 sections. '
2. Apparatus as claimed in Claim 1 in which,

in each lobe-forming section, the area in cross-
section which is absent from said punch by virtue of
the recess increases progressively from the ends of
20 | the lobe-forming section towards the middle thereof.
3. An apparatus as claimed in Claim 2 in
which, in each lobe-forming section, the recess has a
stepped shape in cross-section.
4. An apparatus as claimed in Claim 3 in
which, in each lobe-forming section, the width of the
recess is substantially constant while the depth of
the recess increases progressively from the ends of
the lobe-forming section towards the middle thereof.
5. An apparatus as claimed in Claim 3 in
30 which; in each lobe-forming gsection, the depth of the
recess is constant while the width of the recess
increases progressively from the ends of the lobe-
forming section towards the middle thereof.
6. An apparatus as claimed in any one of the
35 preceding claims in which the lobe-forming sections



| aninate of metal and pl astics tayers—comptrising the'ssteps of taking a°

punch having a cutting edge aving a cutting edge which is
arranged to cooperate with tammﬂ IHHI{!&W the punch, a plurality of ., -
circunferentially extendi ng | gbe<forLm mg i ons. being provided in the :f o
cutting edge of said punch and each | obe-form ng secton bei 4§7¢onstructed

15 by formng a recess in the cutting edge of said punch, placing the
strip or sheet material between the punch and the die, and caus ng t he
punch and die to 88§p&Paredsérae eac uPtgeBIHKkPPFGﬁ1Pﬁetg?rFB %% &heet
material, said bl adigeha¥i sgildobesncat moszhtwhn& 2Qcess ger ne%p@bdmeg.t o the
positions of said Iobe form,nng secti net hod_as %bned I n
Claim 8 in which, |n each Ié aPSFﬁP%&SsaétF&ﬁlmFﬂelﬁr%EY ﬂn8r8§s 8ction
whi ch is absent fmmensdudgpuﬂahmby dinr whé chf thiee pRBich andedéssermnbr eases

progre55|ve%y froghkge e%ggsggn%?glggbglggﬁghpgcgggghgﬁeﬁ%]grds the mddle

t hereof . 10. I n which, the
| obe-form ng sectBons are spadedbrdosife e tdnger. B}aﬂ5r€§°§fmﬁﬁélcuttlng

edge of said punci+3¥dp or b%e@%'ﬁﬁtér&ﬁ&eéém ésBQtoEOEGEdl éi a
net hod as clainmed,in.an step

t
of orienting the p&RdH 8I8&| &tgg ?Hg ?9??518503n§§f 8&PFéF1ur ?ﬁﬁt t he
| obes are forned istetpse olfl sakiag popunchnhawhingha3buttingosfigasand &or at

| east some.f the V8l haus bl 487 Lagel imicheld RE-RLE BRI duri ng

subsequent tal workin erations clarmed in any
one of Clains 8 t@opperaﬁewwnéh the pnimikngsedgbsedfushel pusabpedted 5

t8 o a drawi ng oper 3hi,981i%3 of circAmFRrBedialigy ak¥eddingaN¥beneophifkal msv
sections being provided in the cutting edge of said
punch and each lobe-forming secton being constructed
15 by forming a recess in the cutting edge of said
punch, placing the strip or sheet material between
the punch and the die, and causing the punch and die
to cooperate so as to cut a blank from the strip or

sheet material, said blank having lobes at positions

20 corresponding to the positions of said lobe-forming
sections. ' '
9. A method as claimed in Claim 8 in which, in

each lobe-forming section, the area in cross-section
which is absent from said punch by virtue of the
25 recess increases progressively from the edge of the _ \,)
lobe-forming section towards the middle thereof.
10. A method as claimed in Claim 8 or Claim 9
in which, the'lobe—forming sections are spaced from
ea¢h other by parts of the cutting edge of said punch.
30 in which a recess is not formed.
11. A method as claimed in any one of Claims 8
to 10 comprising the further step of orienting the
punch relative to the strip or sheet material so that
the lobes are formed in the blank at positions which
35 compensate for at least some of the valleys which
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to 11, in which the blank is subwwmirnto'a c&n body by a* *
%éamdng operati on and one or nore redraw ng operations. 10 14. A
thhed as clainmed in any one ofi « utﬂ in which the blank is
subsequently formed into a can mmm,'!m lm operation, a redraw ng

operation, and one or nore wall i roﬁinb dber®at *ons. 15. 404 1et hod as

claimed in any one of Clains 8 15 to 11,44 n which the blank is
subsequently formed into a _can cover by a draw ng operation and one or nore
redrawi ngs operati drgnd f be formed furdma sabeequent: medad woakd g om
metal strip or sheeajpgviiirdrid. conposed of netal or a 20 | am nat e of

nmetal and plastics Jayers substantially as herej nbefore descrjhbed with
reference to Fi gure1%‘ to 12 of qﬁr%lﬂ%eéyslé’%ta&mf? it B QBCoRfatyeigs 8
drawi ngs. 17. t A ey hiod wifi ctutiendlank aink dultequrly?subjectted p or

sheet materi co d et | _.or Jamnate of nmetal and plastics |ayers
substantially as E%%b%%re%é’spceﬁ% c?%vﬁ th reference to Figures 9 to 12,

or Figures 16 to 18 ®f the adcogtdod ¢ drlainegs indany onggof ClaimsA8
o sor by TSR YT ) BRAR AN 2 G Sofi]
15 or Caim17. a can body by a drawing operation and one or more
o redrawing operations.
10 14. ‘A method as claimed in any one of Claims 8
) ' to 11, in which the blank is subsequently formed into
o ' a can body by a drawing operation, a redrawing
operation, and one or more wall ironing operations.
15. A method as claimed in any one of Claims 8
15 to 11, in which the blank is subsequently formed into
a can cover by a drawing operation and one or more
redrawings operations.
16. " An apparatus for cutting a blank from metal
strip or sheet material composed of metal or a
20 laminate of metal and plastics layers substantially
as.hereinbefore described with reference to Figure 9
to 12 or Figures 16 to 18 of the accompanying |

drawings. _ _
K;/ 17. A method of cutting a blank from metal
25 strip or sheet material composed of metal or a

laminate of metal and plastics layers substantially
as hereinbefore described with reference to Figures 9
to 12 or Figures 16 to 18 of the accompanying
drawings.

30 18. A workpiece formed by using the apparatus

-as claimed in any one of Claim 1 to 7 or Claim 16 or

by using the method as claimed in any one of Claims 8
to 15 or Claim 17.
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