1 A Segnmented Drawing Die wwth A Binding Collar Field of Invention [0001]
The present invention relates to sheet netal drawing dies. In particular,
this invention relates to drawi ng die assenblies with each die being forned
in segnents in a binding collar to avoid die cracking. Background [0002]
Deep drawi ng of a sheet netal to formathollow article of manufacture

i nvol ves drawing the sheet netal into a drawi ng nenber (or femal e die)
with a punch (or nale die) with an aid of a press. Often, deep drawing is
carried out in progressive ste through a_series of praogressive dies.
[0003] Typically, thé\Sﬁgm@éﬁ@‘EH@MﬂQErﬁtﬂt@lﬂﬁ'é\ﬁ g &dfatand punch is
determ ned and fixed when each set of progressive d| e i s designed. The

t hi ckness tol erance of the sheet netal nust, then, be controlled. If the

t hi ckness of the sheet nmetal is tog thin mmlnkllng may result; if the

t hi ckness of the sheet metal is td@deﬁt@wentwe sheet nmetal may tear or the
pr ogressiv ck bef.ore nor eri ens._occur (1 g press.
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requirenents speC| Its unctlon I f |ck ess toIe nce is

mar gi nal | ylﬁgbﬁtgglrgcbn@nogﬂggufelce@mﬂghe deep drawn article my satisfy the
di mensi onal requirenents but it nmay exhibit draw ng streaks/scratches due

to excessive drawi ng stresses; a deep drawn article thus manufactured may
be rejected on the basis of the surface finish instead of the di nensional
requi renents. When excessive Background

[0002] Deep drawing of a sheet metal to form a hollow article of manufacture involves
drawing the sheet metal into a drawing member (or female die) with a punch (or male
die) with an aid of a press. Often, deep drawing is carried out in progressive steps |

through a series of progressive dies.

[0003] Typically, the clearance between the drawing member and punch is determined
and fixed when each set of progressive die is designed. The thickness tolerance of the
sheet metal must, then, be controlled. If the thickness of the sheet metal is too thin,
wrinkling may result; if the thickness of the sheet metal is too thick, the sheet metal
may tear or the progressive die may crack before more serious problems occur to the

press.

[0004] In addition, if the thickness of the sheet metal is out of tolerance, the deep
drawn article may not satisfy the dimensional requirements specified for its function; if
the thickness tolerance is marginally thicker than specified, the deep drawn article may
satisfy the dimensional requirements but it may exhibit drawing streaks/scratches due to
excessive drawing stresses; a deep drawn article thus manufactured may be rejected on
the basis of the surface finish instead of the dimensional requirements. When excessive
drawing stresses occur in a die during deep drawing, the life of the die is invariably

shortened.




drawi ng stresses occur in a die during deep drawing, the life of the die is
invariably shortened. 2 [0005] The problens associated with deep draw ng
are exacerbated when the article of manufacture has a pol ygonal
cross-section. For exanple, FIG 1 shows a prior art drawing die 10 for
form ng a hexagonal hollow article. Unayoidably, the corners of the

pol ygon on the draw ng nenber experience trenmendous anmount of stress
concentrations. The corners of the drawing die tend to crack. As shown in
FIG 1, <cracks 15 often format the corners of the polygonal draw ng die
10, often due to fatigue of the die material. As a res the entire
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invention, and is not intended to identify key features of the invention.
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di e assenbly. The draw ng di senbly conprjses a.draw ng nenber, hgvi ng
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[0006] It can thus be seen that there exists a need for a simple and robust method of
forming a deep drawing die, which can overcome some of the limitations of prior art

drawing dies.

Summary

[0007] The following presents a simplified summary to provide a basic understanding
of the present invention. This summary is not an extensive overview of the invention,
and is not intended to identify key features of the invention. Rather, it is to present
some of the inventive concepts of this invention in a simplified form as a prelude to the

detailed description that is to follow.

[0008] In one embodiment, the present invention provides a drawing die assembly. The
drawing die assembly comprises a drawing member having two or more segments; and a
collar operable to bind the two or more segments together with a pre-tension force;
wherein the pre-tension force allows the two or more die segments to expand when a

drawing force exceeds the pre-tension force.




wherein the pre-tension force allows the two or nore die segnents to expand
when a draw ng force exceeds the pre-tension force. 3 [0009] In one
enbodi ment of the drawi ng die assenbly, the pre-tension force is generated
by shrink fitting the collar onto the drawi ng nenber by thermal expansion
and contraction. In another enbodi nent, 3the pre-tension force i s generated
by narrowi ng a gap between cut ends of the collar. [0010] In one

enbodi nent of the draw ng _menber, the draw, ng menber has a pol ygonal
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Preferably, e Cco I's fore elastic than t raw ng

be har deneq,aﬁgglﬁg%r&gwe&&gg&]dsIopﬂ@r@;gng}er enbodi ment, the pr esent
i nvention provides a nethod of formng a draw ng die assenbl y wth reduced

frequency of die cracking. The nmethod conprises formng a draw ng menber
in two or nore segnent; and binding the two or nore segnents of the

draw ng rrerlﬁﬁéﬂ] iln one embodimenti afthexdrpwingtressbessthe draveng member Ioe s delygendn of
the Drawi n [0013] This invention will be descriped by way of nonz|.imting
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drawi ngs, in 014

a hexagg%@"ﬁ’&f’?é&ﬁﬁ% Py bo'fil G%’ljth Hﬁ“ﬁ}g’? mb?rl gta cu?%%“é% o %fg\rN g; a\é\n "

die assenbly in accordance with an enbodi nent of the present invention;
and FIG 2B shows a sectional view B-B of the

[0011] In one embodiment of the collar, the collar is polygonal. In another embodiment,
the collar is substantially circular. Preferably, the collar is more elastic than the drawing

member, and it may be hardened and tempered.

[0012] In another embodiment, the present invention provides a method of forming a
drawing die assembly with reduced frequency of die cracking. The method comprises
forming a drawing member in two or more segment; and binding the two or more

segments of the drawing member in a collar with a pre-tension force.

Brief Description of the Drawings

[0013] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:
[0014] FIG. 1 shows a prior art drawing die for drawing a hexagonal hollow article;
[0015] FIG.2A illustrates a plan view of a die assembly in accordance with an

embodiment of the present invention; and FIG. 2B shows a sectional view B-B of the

die assembly;



die assenbly; 4 [0016] FIG 3A shows a plan view of a die insert formng
part of a drawing nenber shown in FIG 2A;, and FIG 3B shows a sectional
view CC of the die insert shown in FIG 3A [0017] FIG 4A shows a plan
view of a collar shown in FIG 2A; and FIG 2B shows a sectional view D-D
of the collar shown in FIG 4A [0018] BKI G 5 illustrates another

enbodi nent of the die assenbly according to a second enbodi nent of the
present invention; %0019] FIG 6 illustrates another enbodi ment of the
present i nieM6] dhGaddothaivisca plen aievr bf o diecinprstiforming pArt vhe @pwingrmember

i nvention; [0020]_Fl 71 S tes yet .another e i ment. of the present
i nvention é@%wmw&-%; aad%hééfilﬁ%%%?eﬁ’é%a?am ﬁé(qg?g]é‘gﬁ’f’ PN

Det ai | ed Dgﬁérggti on [0021] One or nore specific and alternative

enbodi ment f"the present invention will now be described with reference
to the attached drawings. It shall be apparent to one skilled in the art,
however, that this invention may be practised w thout such specific

details. Sqoe7pfFIGh4A dBévas 4 planByevinof a bellAebein AL AL @A FlGSDPB akoweh to
obscure the invention. For ease of reference, common reference nunerals or

series of mect®nal wewiD-D ofttbe calbad shdwoingHouU#At he figures when referring to
the sanme or simlar features cormmon to the figures. 5 [0022] FIG 2A
shows a plan view of a die assenbly 100 according to a first

[0018] FIG. 5 illustrates another embodiment of the die assembly according to a second

embodiment of the present invention;

[0019] FIG. 6 illustrates another embodiment of the present invention according to a

third embodiment of the present invention;

[0020] FIG. 7 illustrates yet another embodiment of the present invention according to

a fourth embodiment of the present invention

Detailed Description

[0021] One or more specific and alternative embodiments of the present invention will
now be described with reference to the attached drawings. It shall be apparent to one
skilled in the art, however, that this invention may be practised without such specific
details. Some of the details may not be described at length so as not to obscure the
invention. For ease of reference, common reference numerals or series of numerals will
be used throughout the figures when referring to the same or similar features common to

the figures.




enbodi mrent of the present invention. FIG 2B shows a section view B-B of
the die assenbly 100 nounted in a die holder 106 in addition to a punch
108. The die assenbly 100 is for deep drawi ng of a sheet netal 110 to form
a hollow article 120 having a hexagonal shape. As can be seen in FIG 2A
the die assenbly 100 is made up a drawi gg nenber 130 and a col | ar 140.
[0023] As shown in FIG 3A, the drawi ng nenber 130, fornmed in the shape of
a regular hexagonal ring 132, is made up of six inserts 134. Each .insert
134 forns 4$0028kgHEent2Aofshowe shelegoieal of i mgliel 3ssemplyn 108dacgprdingt ta Hr Hth each
coner of the hexagon, @ Each outside coner _of the hexagonal rin 32 has a
radi us RL. embediment ehthgapreseat yugntians dilSo #Boshovsy 2 sed! n‘é‘%\"’té'ﬁ%gf Jd]&sdlEan be

in FlIGs,. 313 dr.aw i R2 is. f . d | d
onan uppers Al Tage 4SS0 A RRiTn 143 Pl Tk, 3y i OhoIE 2 D2

in F ' ' [ 139 of
" et angul a0 6 8 e e R I R B L b i o

of an out %Ex@ﬁbhﬁl%@pel@@ ceh bt BenheFRGaNea|thd HiBasskAdly TiUeis piadp @pta dawihgd is
continuous with a |ower surface of the hexagonal ring 132. Also as shown
in FIG 31l3endmeh30 asgler tollaBMhas a thickness T. [0024] Each insert 134 is
formed fromiron carbide, for exanple, with a tradenane CD 337 supplied by
Fine Carbide. The surfaces of each insert 134 are profile ground to a

t ogether to

ovghness qlAboll ST ENEANS: BTSSR e ASTeH hor Lo
OTLS MO R NG B, DL e R
view of thgeg0dltJF tHtbxa)dthl ind 192 b B BRIt BB 8ach corner of the hexagon.

Each outside corner of the hexagonal ring 132 has a radius R1. FIG. 3B shows a cross

section C-C of the insert 134. As can be seen in FIGs. 2B and 3B, a drawing radius R2

is formed on a drawing edge on an upper surface 136 of the drawing member 130. In

addition, as can be seen in FIG. 3A and 3B, each insert 134 has an elongate projection

139 of rectangular cross-section substantially extending along a straight portion of an

outer surface 138 of the hexagonal ring 132. The projection 139 is continuous with a

lower surface of the hexagonal ring 132. Also as shown in FIG. 3B, each insert 134 has

a thickness T.

[0024] Each insert 134 is formed from iron carbide, for example, with a tradename CD
337 supplied by Fine Carbide. The surfaces of each insert 134 are profile ground to a
roughness of about 5 micron so that six inserts 134 are placed together to form the
hexagonal ring 132. After forming the hexagonal ring 132, the six inserts 134 are
integrally ground in a gang. In addition, radius R2 is polished to a roughness of about 2

micron.

[0025] FIG. 4A shows a plan view of the collar 140, while FIG. 4B shows a cross-
section E-E of the collar 140. As show in FIGs. 2A, 4A and 4B, the collar 140 is in the

form of a hexagonal ring 141. The collar has an upper surface 142 and a lower surface



section E-E of the collar 140. As show in FIGs. 2A, 4A and 4B, the collar
140 is in the formof a hexagonal ring 141. The col |l ar has an upper
surface 142 and a | ower surface 6 144. Along an inside hexagonal surface
146 of the collar 140 is formed a recess 148, which is contiguous with the
| ower surface 144. On the upper surfacegld2 are fornmed partially circular
steps 149 at four locations on the upper surface 142. Each partially
circular step 149 has a depth D. The collar 140 is made of a softer and
nmor e el ast ild4. Akingranahsitdd hexagdral sirfese g6 ndrtbe rcoll80140Fsr foanethplrecest d#8.ar 140
I's made of tool steel, such as SW42 supplied by Assab Steel, and i

har dened arvhiekeisprontiguqus wsittReeklger surfage 44O thduppsy surfaesrB12 456 Aoty

hi ni ft I ts 1 | | 140, the di ' I I f
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100, the cqhdiaial i the RRALE thetiber 1 5@ For Rkahfle, éller 2@ hRde bO tédl steel,
tenperature of about 100 degree C so that the distance of a hexagonal

surface 14Gugh bhSWN4Dppmstict byhAxapdSied], sudrik darlehal axdpampertdliy aaBoakiwell00
mcron. While the collar 140 is still hot, the top surface 142 of the

col lar is plapetiofidhe 80. fl at datum and six inserts 134 are inserted into the
collar 140 with the projection 139 in the recess 148. After allow ng the
collar 140 and inserts 134 to cool, typically to room tenperature, the

I e e R T s Tk e
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100. surface 146 and the drawing member’s hexagonal surface 138 formed by the six inserts
‘134 are shrink fit. To assemble the die assembly 100, the collar 140 is heated on a hot
plate, for example, to a temperature of about 100 degree C so that the distance of a
hexagonal surface 146 with an opposite hexagonal surface is expanded by about 100
micron. While the collar 140 is still hot, the top surface 142 of the collar is placed on a
flat datum and six inserts 134 are inserted into the collar 140 with the projection 139 in
the recess 148. After allowing the collar 140 and inserts 134 to cool, typically to room
temperature, the hexagonal surface 146 contracts on the drawing member’s hexagonal
surface 138 to create a shrink fit between the inserts 134 and the collar 140. This shrink

fitting of the inserts 134 in the collar 140 creates a collar pre-tension force F to bind the

inserts 134 snugly in the die assembly 100.

[0027] In use, the die assembly 100 is slide fit into a die holder 106. The die assembly
100 and the die holder 106 are secured together with screws 104 and associated die
buttons 102 so that a head of each die button 102 engages a partially circular step 149
on the collar 140. The die assembly 100 is, in turn, located on a platen of a press.
During deep drawing of the article 120, the punch 108 draws the sheet metal 110 into
the hollow centre of the die assembly 100 and drawing member 130. As the punch 108

draws into the die assembly 100, the sheet metal 110 is made to plastically flow over



[0027] In use, the die assenbly 100 is slide fit into a die holder 106. The
die assenbly 100 and the die holder 106 are secured together with screws
104 and associated die buttons 102 so that a head of each die button 102
engages a partially circular step 149 on the collar 140. The die assenbly
100 is, in turn, located on a platen of 7a press. During deep draw ng of
the article 120, the punch 10 8 draws the sheet netal | 10 into the hollow
centre of the die assenbly 100 and drawi ng nenber 130. As the punch 108
draws i nt o thehdraing adgeRBl ¢f §G0draping siveder 180.alha 1ollars preaigasion forcastical |y
flow over 7 the drawing edge R2 of fhe draw n 30 ThecIIar
pre-tensi orPr(f‘@ﬁk@éhqjeaﬁF%\/ﬁOEf@sat f}}‘r’éir?‘@&éteﬁ%ﬁ? g’émégb 1’229v6inf?g1 LHECR2 to

f th t. 120. t th d
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Insert 134 p e&ﬁﬁ 195 WA HETP Jf%go@‘?r i ethh& 136CHSHed A RBess 188 ogol | ar

140 to pre\P edravmng me el ng dra out wwth the article

120 and punkdicol@B14d @G28lent ﬂle@rmaghmiw 1 3@frb@dWelrigtdtawh bet wheelie atial 110
is typically suppliedin the form of coils. The coiled sheet netal 110 has

portions tHa0 aad punchné¥8ent |y i nconsistent in its thickness tolerance. Wen
a portion of the sheet netal thickness exceeds the designed clearance

bet ween t he drawﬁng menber 130 and the punch 108, the drawi ng edge R2
experience a

i nventi on, [?%@1 ESP%QP%%ﬁguégﬁgfﬁh Eltst§§§83§§’ %gﬁm%xﬁggﬂkg° gﬁfﬁgt
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t he draw ng e dr's e I nNse raw ng
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drawi ng surface woul d experience trenendous anount of
clearance between the drawing member 130 and the punch 108, the drawing edge R2
experience a drawing force larger than its designed force. With the present invention, the
collar pre-tension force F accommodates the higher drawing force by elastic expansion
of the collar 140. This is only possible with the drawing member 130 formed by
discrete inserts 134. If the drawing member 130 were formed from a solid piece, the
corners of the hexagonal drawing surface would experience tremendous amount of
stress; with repeated use, the stress concentrations result in the drawing member failing
by fatigue. This is evidenced by premature die failure encountered in the prior art die, as
shown in FIG. 1. With the present invention, the collar 140 is allowed to expand
elastically during each deep drawing operation yet providing sufficient reaction force at

the drawing edge R2 to form the article 120. An advantage of the present invention is to

extend the life to the die assembly 100.

[0029] Another advantage of the present invention is that the inserts 134 can be
individually replaced. This leads to lower costs in replacing the inserts 134, instead of

replacing the entire drawing member 130.

[0030] FIG. 5 shows another die assembly 200 according to a second embodiment of

the present invention. Instead of a hexagonal collar 140 in the first embodiment, the die



stress; with repeated use, the stress concentrations result in the draw ng
menber failing by fatigue. This is evidenced by premature die failure
encountered in the prior art die, as shown in FIG 1. Wth the present

i nvention, the collar 140 is allowed to expand elastically during each
deep drawi ng operation yet providing suBficient reaction force at the
drawi ng edge R2 to formthe article 120. An advantage of the present
invention is to extend the life to the die assenbly 100. [0029]_Anot her
advant age @sscnthly Hleasr callay 4 with 4 erquiag outline. inr@érttosl, gsahqyahlrbEIG 5,

134, i not edhe BF GRS naveRes PerBos Grietolr B 0faet Al 5
shows anot et g A8S 400 200 ROLHLNG 10, AREP BRI R 9 LERAbe Pl e

pr esent [ I’IVEI% exagona
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outli ne. addition, as shown in 5~ the die assenbly 200 has a

draw ng rremmedot?eaqufeqmmd. Bh hfaytlh:rlﬁﬁvﬂd%,efbf sxaddde, fhiactientativmest tha23dtawvakes
the outline and di nensions of two adjacent inserts 134 described in the
previ ous enbmi Hadwith raspect it the feasimgpdiraction of thewshgsametdl é10.f | at surfaces (as
shown by the dotted line in FIG 5) may be provided, for exanple, for
orientation of the drawmn article 120 with respect to the feeding direction

accor di ﬁge?@ﬁﬁé B E e P asdRnd i a i AR e n i
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col lar 34078 forned WO substanti a C|rcu segnents 342a,
342b. The @ndme®ht thBGoNNB46 SNTdrmES Wit twh&@fanﬁmauaﬂ&asegﬁé&b 3@ ore

assenbly are spaced apart by a radial gap S. As shown in FIG 6, each end
of the seni3d2b.dlhea@nds of the two semicircular collar segments 342a, 342b before assembly are
spaced apart by a radial gap S. As shown in FIG. 6, each end of the semicircular
segment 342a is counter-bored to accommodate a screw 350, while a corresponding end
of the collar segment 342b is threaded. In use, the screw 350 tightens each of the two
ends of the substantially semicircular segments 342a, 342b together to create a collar
pre-tension force F against inserts 334 forming a drawing member 330. In a variation of

this embodiment, the collar 340 is made up of radial gap S and one screw 350. In yet a

further embodiment, the collar 340 is made up of three or more segments.

[0032] FIG. 7 shows yet another die assembly 400 according to a fourth embodiment
of the present invention. As shown in FIG. 6, a collar 440 is formed in two
substantially semicircular segments 440a, 440b just like that in the third embodiment
but with an addition peripheral groove 444. Inside the peripheral groove 444 is a screw
and band assembly 448. The screw and band assembly 448 has a screw 450 for opening
and closing the semicircular segments 440a, 440b. In a variation of this embodiment, the
collar 440 is made up of a single collar but with a cut end such that there is a gap
between the cut ends of the collar. In another variation, the collar 440 is made up of a
single collar with a cut end and additional one or more partially radial cuts, either on the

inside or outside circumference. The partially radial cuts are to increase the elasticity of




segnent 342a is counter-bored to accommbdate a screw 350, while a
corresponding end of the collar segnent 342b is threaded. In use, the
screw 350 tightens each of the two ends of the substantially semcircular
segnents 342a, 342b together to create a collar pre-tension force F
against inserts 334 formng a draw ng menber 330. In a variation of this
enbodi nent, the collar 340 is made up of radial gap S and one screw 350. In
yet a further enbodinent, the collar 340 is nade up of three or nore
segnents. [eEoRpr. B @nothiersyasiaionsdhe pardihewts @reen(als@éﬁglly yabengbtovegirtieft o a
fourth enbodi men of the presenf inventign. As shown in FI 6, a collar
490 1 5 for el eynarectipubhiiea Wlw%ﬁ}a&@wﬁ%ré@%mpa © AABYC| ust
like that in thef\ third enbodi mrent but with an addition peripheral groove
444. | nsi dée?ﬂ%"beri pheral groove 444 is a screw and band assenbly 448.
The screw and band assenbly 448 has a screw 450 for opening and cl osing
the semcircul ar segnents 440a, 440b. In a variation of this enbodi nent,
the col | afoo8dp OtBermogiatiops of the Sboed embodih@ht fary alwbt possiblet Fenexasuptd) t hat
there is a gap between the cut ends of the collar. In another variation,

t he col | ar ims&@diof usigehaujened amd tegiperpdestesd fomthewiotlér, atheumatanialsawith adetet i onal
one or nore partially radial_ cuts, either on the inside or, outside

ci r cunf er eskstic rapepH thanthedravaiag smemhsr.Sugh as.irieqipigate Aawdengdeand tgmpprefls y of
9 the CO||I’;1I’.. In g ot her. variation, the partial cuts are non-radial. In
yet anot hePUPIUm $IGY maY brlised i a1 cuts are through the collar ring such
that the collar is made up of three or nore segnents. [0033] O her

vari ations of the above enbodi nent are al so possible. For exanple, instead
of usi ng hagode) aphid KhetiBiIRALBMinRNRHavé BEentdeScriRl had illusidied, B ubedicddw t h
nore elastic property than the drawi ng nenber, such as, precipitate

har dened aritht hewpeh@tes, modifications, variations and combinations thereof could be made to

the present invention without departing from the scope of the invention. For example,
the present invention is not limited to deep drawing of a hexagon-shaped article. The
principle of the invention can be applied to forming a drawing die into segments and
binding the segmented die components with an elastic collar, even for die drawing of a

round or circular article.




alum nium all oy may be used. [0034] Wile specific enbodi nents have been
described and illustrated, it is understood that nmany changes,
nodi fications, variations and conbi nati ons thereof could be made to the
present invention wthout departing fromthe scope of the invention. For
exanple, the present invention is not jgmted to deep drawing of a
hexagon- shaped article. The principle of the invention can be applied to
formng a drawing die into segnents and binding the segnented die
conponentsQEuﬂﬁﬂgn el astic collar, even for die drawing of a round or
circular article. 10 CLAIMS: 1. A draw ng die assenbly conprising: a
drawi ng nenber having two or nore die segnents; and a collar operable to
bind the t or re.die se ts together with a pre- tension force;
wherein théppre-n@ﬁgﬁgﬁﬁ?%F%gg§V¥%ﬁggwﬁé two or nore die segnents to expand
uhen a draw ng hOR&ERERRARASHIVS Moo URIcfREREand. A di e assenbly
according to claiml1, “wherein the collar pre-tension force is generated by
shrink-fitting tah®lleobpaiblensd bitd tHehtvad baMoRE ditesdaienBYtopdibsrith exprasi on
and contraction. 3. A die assenbly according to claim1l1l, wherein the collar
pr e-t ensi otensmnderces generated by narrowi ng a gap between cut ends of the
collar. 4. A die assenbly according to claim3, wherein narrowi ng of the
gap i s oper abl e Whsieim thecpraviensiprofpscecaltovisiihe dne Grmensgdigispements Engxpandan
adj oi ni ng c%} ng.. .

when a drawing force exceeds the pre-tension force.

2. A die assembly according to claim 1, wherein the collar pre-tension force is
generated by shrink-fitting the collar onto to the drawing member by thermal expansion

and contraction.

3. A die assembly according to claim 1, wherein the collar pre-tension force is

generated by narrowing a gap between cut ends of the collar.

4, A die assembly according to claim 3, wherein narrowing of the gap is operable

by a screw in one cut end and an engaging thread in an adjoining cut end.

5. A die assembly according to claim 3, wherein narrowing of the gap is operable

by a screw and band assembly.

6. A die assembly according to any one of claims 3-5, wherein the gap comprises

two or more spaced apart gaps.

7. A die assembly according to any one of claims 3-6, further comprising one or

more partial cuts on the inside or outside circumference of the collar.




5. A die assenbly according to claim 3, wherein narrow ng of the gap is
operable by a screw and band assenbly. 6. A die assenbly according to any
one of clainms 3-5, wherein the gap conprises two or nore spaced apart

gaps. 7. A die assenbly according to any one of clainms 3-6, further
conprising one or nore partial cuts onjthe inside or outside circunference
of the collar. 11 8. A die assenbly according to claim?7, wherein the one
or nore partial cuts are radial. 9. A die assenbly according to claim?7,
wher ei n t hé. one dodierassemblaracierfling Ge slagm &, wherein tei e, or1porepagiiad s aigb| y
according to,any one of the preceding clains, wherein the draw ng nenber
has a polydﬁh | drawing edge. 11. A die assenbly according to claim 10,
wherein the two or nore segnents are segnented at two or nore corners of

t he polygon. 12. A die assenbly according to claim10 or 11, wherein the
collar is @50 DOARAGhbly abdordifle B €lafA I WHLKIPHE R HAnbR S BulOaRr 11,
wherein the collar is su Ztantlagly circular. 14. A die assenbly according
to any one mh-r&dig@i s 1-9, wherein the drawi ng nenber has a circular
drawi ng edge. 15. A die assenbly according to claim 14, wherein the collar
is substantially circular. 16. A die assenbly according to any one of the

preceding clains, wherein the collar is nore elastic than the draw_ng
menber . 10. A die assembly according to any one of the preceding claims, wherein the

drawing member has a polygonal drawing edge.

11. A die assembly according to claim 10, wherein the two or more segments are

segmented at two or more corners of the polygon.
12. A die assembly according to claim 10 or 11, wherein the collar is also polygonal.

13. A die assembly according to claim 10 or 11, wherein the collar is substantially

circular.

14. A die assembly according to any one of claims 1-9, wherein the drawing member

has a circular drawing edge.
15. A die assembly according to claim 14, wherein the collar is substantially circular.

16. A die assembly according to any one of the preceding claims, wherein the collar

is more elastic than the drawing member.

17. A die assembly according to claim 16, wherein the collar is hardened and

tempered.



17. A die assenbly according to claim 16, wherein the collar is hardened
and tenpered. 12 18. A nethod of formng a drawi ng die assenbly with
reduced frequency of die cracking, the nethod conprising: formng a

drawi ng nenber in two or nore die segnents; and binding the two or nore die
segnents of the drawing nenber in a coliar with a pre-tension force;
wherein the pre-tension force allows the two or nore die segnents to
expand, thereby reducing the frequency of cracking of the draw ng nenber.
19. A net hd8. acdomtithey efofasminiens dewing diccassenbly itk rediised digapesicy ot die
generated by _shrink-fitting of the collar onto the draw ng nmenber by
thermal exSHTEMgihe pgthod sAMPHEPEON. 20. A nethod according to clai m 18,

wherein the pre;(tlr?nqligio aﬁﬁg@n@g&&g%ﬁgﬁrmg%r(ﬁé)ggg[}%%l%b%gdlp bet ween cut ends

of the collar. 0 any on ns 18-20, wherein

the draw ng mempgiy; ét@onltﬂﬁilé’aﬁlsegh@r% 88 1RA#8wing Zmerfibérah RQMNAGHRK di Ng to

claim?2l1l, wherein thie two or nore segnents of the ~draw ng nenber are
segnent ed ke-tenSiofford®r € corners of the polygon. 23. A nethod according to
claim?21l or 22, wherein the collar is also polygonal. 24. A nethod

accordi ng to anheren dfc pedenssonl Bra2allonrsetheitwo tanenare dieasegmentsi tocexpand, 25. A

nmet hod of manufacturing a draw ng di e assenbly according to any one of
cl ai s 1- 24hereby reducing the frequency of cracking of the drawing member.

19. A method according to claim 18, wherein the pre-tension force is generated by
shrink-fitting of the collar onto the drawing member by thermal expansion and

contraction.

20. A method according to claim 18, wherein the pre-tension is generated by

narrowing a gap between cut ends of the collar.

21. A method according to any one of claims 18-20, wherein the drawing member

has a polygonal drawing edge.

22. A method according to claim 21, wherein the two or more segments of the

drawing member are segmented at two or more corners of the polygon.
23. A method according to claim 21 or 22, wherein the collar is also polygonal.
24. A method according to any one of claims 18-22, wherein the collar is circular.

25. A method of manufacturing a drawing die assembly according to any one of

claims 1-24.



