METHOD AND APPARATUS FOR MANUFACTURING CUTTING
INSERTS FIELD OF THE INVENTION The present invention relates to a

method and apparatygfpananyiepiwireagte: pingered cutting insert green
bodies, to be subsequently sinte#eéggto cutting inserts. BACKGROUND
OF THE INVENTION Fabricatio utting inserts from sinterable

powders, i.e., MafsliFgiCaUdMe S 0T teNmhIcsYIdTrers, comprises
compaction of the sinterable powder, with or without a fugitive binder, into
a pre-sintered green body, and subsequent sintering of the green body to
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SUMMARY OF THE INVENTION

In accordance with a first aspect of the present invention, there is provided a
method for manufacturing a cutting insert green body comprising the steps oft (i}
providing a cutting insert green body tool-set comprising top and bottom dies and top
and bottom punches associated therewith, the top and bottom punches being slidably
reciprocable relative to their associated top and bottom dies; each die comprising
opposing die abutment faces and die mounting faces and a die inner peripheral surface
extending therebetween, the die inner peripheral surface comprising an inner first
peripheral surface extending from the die abutment face, an inner second peripheral
surface extending from the inner first peripheral surface and converging inwardly to a
die inner edge, and an inner third peripheral surface extending from the die inner edge to
the die mounting face and forming a punch tunnel; each punch comprising opposing
punch pressing and punch mounting faces with a punch peripheral surface extending
therebetween and forming a punch edge at an intersection of the punch peripheral
surface and the punch pressing face; (ii) adjusting the cutting insert green body tool set
t0 a closed position in which the die abutment {aces of the top and bottom dies abut each

other with the imner first and second peripheral surfaces of the top and bottom dies



punch pressing and punch mounting faces with a punch peripheral
surface extending therebetween and forming a punch edge at an
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punch 18 extemal to the punch tunnetl of the top die; and a second position i which the
top punch is located in the punch tunnel of the top die, the punch edge of the top punch
and the die inner edge of the top die are contiguous, and the punch edge of the bottom
punch and the die inner edge of the bottom die are contiguous.

In embodiments of the present invention, the method for manufacturing a cutting
insert green body may comprise the steps of

() Providing top and bottom dies and top and bottom punches associated
therewith and slidably reciprocable relative thereto. Each die comprises opposing die
abutment and die mounting faces and a die inner peripheral surface extending
therebetween. Each die inner peripheral surface comprises an inner first peripheral

surface
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punch is external to the punch tunnel of the top die; and a second position
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closed position,in which respective die abutment faces abut, and
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formed by the punch pressing faces. The green body peripheral surface is formed by the
die inner first and second peripheral surfaces of the top and bottom dies.

Further preferably, the green body may comprise top and bottom green
body edges formed at intersections of the top and bottom green body end faces with the
green body peripheral surface, respectively. Associated contiguous top and botiom
punch edges and top and bottom die inner edges form top and botiom common die
cavity edges, respectively. The top and bottom green body edges are formed at the top
and bottom common die cavity edges.

Yet further preferably, the green body may comprise a median plane M
extending between the top and bottom green body end faces. In the compaction position,
the abutting top and bottom die abutment faces coincide with the green body median

plane M.
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open position, thereby enabling removal of the green body. Preferably, the
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Preferably, the lateral rod may comprise opposing siidably reciprocable lateral
pins disposed in top and bottom die pin channels of the top and bottom dies.

The embodiments of the present invention may provide the following preferred
advantages:

facilitating pressing and subsequent ejection of green bodies having undercut

eiements;

forming green bodies which have sharp, well-defined edges and acute wedge
angles desirable for cutting inserts manufactured from the green bodies;

increasing tool-set rigidity while reducing risks of powder adhesion to the dies or
punches and subsequent fear-off damage to the compacted green body, by eliminating

acute re-entrant elements in the design of the tool-set.
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the top and bottom punches. Alternatively, the green body may comprise

a lateral through-hole extending between two opposing green body major
side surfaces of the green body peripheral surface. The lateral
Wdetighasetelis formed by a lateral rod extending through th&@TgLaepsrgoois
between opposing inner side portions of the inner first peripheral surfaces
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DESCRIPTION OF THE DRAWINGS For a better unders_tandiniof the
present ivAtid ARSI RS IS RS SRR PRAY B taiiedot iklen along
phaciieayrefEvan®eewall now be made to the accompanying drawings, in

which: 5. Fig..1 is_a perspective view of a green body manufactured.in
coordEE e i T S B e o G A dfprosent
vigRoEPth it grenpbdEy: sReitenin Fig. 1; Fig. 3 is a major side view of the

green begysShoNknichighid g SifichWPER: S8AlRPWW:PHBS IR 8 10sed
body shown in Fig. 1, taken along 10 the line IV - IV in Fig. 3; Fig. S is a

RNEBitic cross-section of a tool-set in accordance with the present
inventidiig.inl & doempiastiic pesiiesstion of the tool-set shown in Fig. 5, in a filling

position;

Fig. 8 is the schematic cross section of the tool-set shown in Fig. 5, in an open
position; ’

Fig. 9 is a schematic cross section of a longitudinal through-hole tool-set in the
compaction position; |

Fig. 10 is a schematic cross section of a lateral through-hole tool-set in the
compaction position; - '

Fig. 1lisan éxploded perspective view of the tool-set shown in Fig. 5;

Fig. 12 is an exploded perspective view of the longitudinal through-hole tool-set
shown in Fig. 9; | |

Fig. 13 is an exploded perspective view of the lateral through-hole tool-set

shown in Fig. 10;

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Attention is drawn to Figs. 1 to 4. A pre-sinfered green body 28 is
preferably formed by compaction of a sinterable powder consisting of metalturgical,
ceramic or cermet powder, and a binder. The green body 26 is generally rectangular in
an end view and has identical, opposing (i.e., facing in opposite directions) top and

bottom green body end faces 22°, 22”. In the present description, when following a
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Fig. 6 is the schematic cross section of the tool-set shown in Fig. 5, in a
closed position; 15 Fig. 7 is the schematic cross section of the tool-set
shown in Fig. 5, in a filling position; Fig. 8 is the schematic cross section
OF e a@eite®Et shown in Fig. 5, in an open position; Fig. 9 is RC3ChahEtiposs
cross section of a longitudinal through-hole tool-set in the 20 compaction
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the green body cutting insert. Each green body end face 22', 22" has a
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top and bottom green body end faces 22°, 227,

Intersections of each green body end face 22°, 22” and the peripheral
green body side surface 24 define top and bottom preen body edges 26°, 267,
respectively. Following sintering, the green body 2€ becomes ‘an indexable and
reversible cutting insert and at least a portion of each of the tc-)p and bottom green body
edges 26°, 26” becomes a cutting edge.

Each green body edge 26°, 26" comprises two major edges 2647, 2637
formed by the intersection of the major side faces 24J and each of the top and bottom
end faces 22°, 22”; two minor edges 26N°, 26N” formed by the intersection of the
minor side faces 24N and each of the top and bottom end faces 22°; 227; and four
corner edges 26C°, 26C” formed by the intersection of the corner surfaces 24C and
each of the top and bottom end faces 22°, 227,

The peripheral green body side surface 24 has top and bottom relief
surfaces 28°, 28" adjacent the top and bottom green body edges 26°, 267, respectively.
Each major side face 24J has two major relief surfaces 28J ) 28)” adjacent the major
edges 26J°, 26J”; each minor side faces 24N has two minor relief surfaces 28N°, 28N”

adjacent the minor edges 26N°, 26", and each corner surface 24C has two corner
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shape; and four curved corner surfaces 24C. Each comer surface 24C
extends between 10 a major side face 24J and an adjacent minor side
face 24N. Major and minor green body axes J, N are defined as being
PEPFEMAIREr to each other and to the axis of symmetry S. THEHha]8H RS0
J extends through the major side faces 24J and the minor axis N extends
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relief surfaces 28J', 281" aﬁlacent the maéor e 5261 26J"; each minor

side faces 24RFIRSE SRERMAST relle? St 8‘5{32% ensbfaoe gtaja{’@éﬁt pRand 327
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between the top and bottom, major rellefsurfaces 28J', 28J", each minor

TN fﬁlé% %"ﬁa@ ﬁﬁWBii%él?.ngﬂy from the top land 32° towards the axis of
symmetry S while sloping towards the median plane M. The top rake surface 34°

comprises a pair of top major rake surfaces 34J° adjacent the top major lands 32X°, a
pair of top minor rake surfaces 34N’ adjacent the top minor lands 32N’, and four top
corner rake surfaces 34C? adjacent the top corner lands 32C°. It is understood that the
green body top end face 22°, and in particular its top rake surface 32’, may comprise
vartous geometries and features, such as chip breakers. Tt is further undérstood that the
green body bottom end face 22” has a land and rake surface structure sifnila:r to that of
the green body top end face 22°, ‘

As seen in Fig. 4, adjacent top major relief surface ZSJ; and top major
rake surface 34J* form a top major wedge 36J° having a top major w§dge angle of’. It
is understood that a top minor wedge having a top minor wedge aﬁgie is formed
between adjacent top minor relief surface 28N° and top minor rake surface 34N° while a

top corner wedge 36C° having a top corner wedge angle is formed between each



5 surfaces 30N extending between the top and bottom minor relief
surfaces 28N', 28N"; and each corner surface 24C has a comer central
surface 30C extending between the top and bottom corner relief surfaces
2B 20288100 a preferred embodiment, the green body me@&HibRGE TN 036
intersects the central peripheral surface 30. Each of the major relief

Sijaces o8 dordSl RIS A MR raliel,anala firA0 With begreep DoAY nce

median plane M. In accordance with the preferred embo,diment, the major
rQiiEh ARSI SR BT S e A S1rEt tREfon Bn e St e kesj Bredse
religfesufaben 2 8dndBItdanstiides an anderculselefeanidal the Ee8sen body

- bp m%oénlé I\feu%g%%%)%% tgsﬁlc{nélsag% &,@8 minose%nd corner relief
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surfaces ", 2¢ 5rm minof and-corner relief angles with
the green boddtiviédianplage Nraws As Bast Seerdinl Fig. Thetraragrebadyoldly is

tepranditace 33obasa i9mianthady hatipdsndadnaialielse, andinwardy 40
from the top green body edge 26’ towards the axis of symmetry S. The
tSPTRAES 2 COMBARERE %80 6D MRgforIaNastsBy dir i Hofy ARt ot
nsbjorrgdoessiy)’s apaibofibept nfinorindd 32hl féikmadenland thectoperipheral
iner.£dge cangLfour. 2 éf rmed along the top o6
B A R R e S e
t98 laffi’ FPoipvasrdaHansidiBE ByRmheth g el SQlo Ry wsirriig them, and
m@dlﬁ&?@n@, Me-ﬁt%alﬁﬁxﬁ@lﬁﬁf&gfﬁﬁ?@“;‘ laﬁoﬂil{é&'d ;e&)a@% '9%&9:9 BEIRE 527,
rake surfaces 34J' adjacent.the top major lands_32J'. a pair of top minor
e R R PR R P G S o0 FSOY TP ETHREY
réke disrfasese84C540ja¢entthenopaenhizd lporijsh @ Cenitiscfletadetending
URpiNES S OIRRR BOLY 490 &R [AGR.2Re ANMRRPHI AN 134OPHRK Gner hivg

surface 32', may comprise various Eeometrles and features, such as chip

prearsre! stiéesg e rsinders firecl§Gi®eAHody bottom end face 22"
haz aland anddiﬁkﬂd%f@ﬁelﬁiﬁuﬁjw l@’éimiia.&écaémi&lédt%mﬁ@fwegdfﬁﬂtﬁbm
end f ,, As seen jn Fig. 4, adjacent t jor relief syrface 28J' an

i 0% A rospSolE A o Ao b SHRARY oEImERs AR5 R IRca thpeto
nﬂa]'@rgh/@dg@mgﬂb’@mm tigroelel 51, tHEbas tepcninorcivedy el fdaviin gither
t@ﬂé&i@f?%ﬁﬁg@s @x'ﬁ&ﬁ{éﬂeﬁaa%‘ﬁlx‘?ﬂkéﬂiﬁﬁ%ti%ﬁﬂ}m{o[&'ﬂﬁf dface 62°,
surface 28N’ and top minor rake surface 34N" while a "top comer W§ ge
I8 wsditrytiadpteonveriviodye BRI MsIRscPHBt e ERE Face (D647 and
20pEIOBPAR AT Tl 20§670000S8ending therebetween, forming a punch edge 687,

687 at the intersection thereof with the punch pressing face 64°, 64”. Tach die or
punch 40°, 467, 60°, 60" is capable of independent reciprocating motion relative to each
of the other top and bottom dies or punches 407, 40”, 60°, 607,

Atftention 1s additionally drawn to Figs. 6 to 8. To manufacture the green
body 20, the tool-set 38 is cycled through closing, filling, compaction and opening
steps. In the closing step (Fig. 6), the tool-set 38 is brought to a closed position, in
which the die abutment faces 44°, 44” abut, and the first and second ihne‘r die peripheral
surfaces 50°, 507, 52°, 527, form a die cavity 70 extending between the top and bottom
die inner edges 54°, 54”. The bottom punch 60 is located in the punch tunnel 58” of
the bottom die 467, with its punch edge 68” located below the die inner edge 54, while
the top punch 60° is positioned outside the punch tunnel 58° of the top die 40°.
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adjacent top comer relief surface 28C' and top comer rake surface 34C'.

In accordance with a preferred embodiment, the top major wedge angle
W1, the top minor wedge angle and the top corner wedge angle are all
ELHYIYi8HRderstood that the green body bottom end face P2Tdlsiylqag0036
such wedges and wedge angles. 5 Attention is now drawn to Figs. 5 and

11. The gree@nt}ggi)ﬁﬁﬂgsstgp@?@oi?%g &4k RGTRSNEHIROHRAR BN the punch

bottom dies 40', Each die 40', 40" comprises a die mounting face 42
R A A6 P S SRRt BR RO Wh B R EmB X R 72
alﬂbtmﬁﬁﬁifa@&iﬁaﬁg 414: énd:digyottenancinpaichesigherriwstudaicss #6' punch

Himd St exispanatbeishaleen, Focr e nerAeio AL HIRET AR,

comprls an infer i perip ral surface 5 , extending
ff@m, and transversely to, the die abutment face 44', 44"; an inner second

per]iphergl Slis ﬁct)a@@; g&mpéé’aoﬁwﬁdimg g&%-ébﬁdWeﬁ rgs g@@&éifﬁ@sdzd to form
race anad conver Inwar to le_inner eage an

SR 5 AT, o 2 RO T hfiascdon
edgitid) hH 4t ding e dip mﬂmm@aac&% &P, ST hwmés tadtdotBr, until each
%%HE’R% %é‘fao%e 20 R8s [QIM:A RUNGLIUNIEIRS 528 ] e&ﬁ%QoQQt%%by

unches0', 60" are associated with the top and bottom dies 4

riosming e, anhbriemntearre b alinigasly rdeR ddatia n felateaidmsemit the
tﬁfﬂ@ﬂbdtléﬁlw@(ﬁﬁﬁﬁw@ﬁﬁ@@ﬁbtu&ﬁﬁh%@& sash, tﬁéllgﬁeeﬁaﬁfﬂjﬂ@ﬁ@fféé@@ sides”

in eu#? gfc ion within i ts %%6%1 n,el ﬁ%g%%%eﬁq I’IS s%] is

dqymdmptbssumglfamdlﬁéb’a‘ﬁw eduds gwu fiéh. pEtip lyeread baﬁﬁacdlﬁﬁswﬁﬁe 28°,
e nding-ARPENERN SRS ARURSR ARG 88, B8 AR sreen body top

intersection thereof with the punch pressing face 64", 64". Each die or

sl o tiom gerracruaeer Yapabicasr aepbAYdht faispdeanrgnhoabRrfaces

redatisg’ tergachp %&ﬁ@mﬂmnquﬁwﬁe&ﬁ@mrwmm&cﬂﬂma@mﬁ% die
ent| I iti rawn to Fij 61t0,8. T ufacture the

T SR i R e T

compaction ahdeopghirprestepsofiihthamlesirgsopnti-af. 183, gresttdulyet 88he

Ig0, RPSHERCIM A NIsRthe dif g%\fﬁﬁ@‘%@ﬁé?&ﬁgléygf‘énd due

abut, and the first and second inner die perlpheral surfaces 5

B0 ek beeatReyyr o dheahiaing B SRS P AR R LHEaSER S 38 clfbe Zreen
lB@@y 20lgembrite2dcaddterhaitane glunakhi®0/o &ﬁﬁ(ﬁmwtﬂﬁxﬁﬂﬂﬁhm the

Fnd e S0 5 RYAENSUE.SPIOGRSHRRIY 8 e
from the tool-set 38, an opening step has to be performed, in which the tool-set is
brought to an open position (sée Fig. 8). To arrive at the open position, the top die 40°
and the top punch 60’ are moved up and away from the bottom die 40” and the bottom
punch 607, opening the die cavity 70 and thereby exposing the green body 20, leaving it
free to be removed from the bottom die 407, | )

The method of manufacturing a cutting insert green body has been
illustrated above for a cutting insert having no through-hole. Héquer, it will be
apparent o a person skilled in the art that the above described method can easily be
applied to manufacturing of cutting insert green bodies having through-holes formed

therein,
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the top punch 60' is positioned outside the punch tunnel 58' of the top die
40'. -7 WO 2006/080002 PCT/IL2006/000036 In the filling step (Fig. 7),
the die cavity 70 is filled through the punch tunnel 58' of the top die 40'
WithZ8%fE%8&ermined amount of sinterable powder 72. SubBedikitpedooois
filling the die cavity 70, the top punch 60' is lowered into the punch tunnel
58' of the top digeAfurihedehmn seatipy thensinterablenppuveian d2doghediesreen
Vit 0. Inthe c action step,.the sinter owder 72.] .
E%Or%ga%?tgdl?o orT act%ré]pgnyegn?g%%@ %lael as{gsr 8%%}%?1? iEﬁ’.o g‘?e&sﬁse' to§E§°§t the
Jengimdnghinotgednipactonbpbsitith by thyipeiediopl ahdisbtarte tol-set
PAACSS 00RO WA dhRRCh O tiRkMNG! RCh &qﬂg%&@gb%&% APwaRut
reby

its associated djie inner edge 54', 54" are contiguous, the forming
(R O UR AT OF R (ORI iR fopeugseqttb ResfseeakfPfscen
relferr by efbadimentraluiniecthe cdnifpache noidpnmRogieaminRagy.atddy 20
f LR r by the punch pressing faces, 64',.64". Each

o o Y B T ek g oo
7reet Heodve b eryrrésief sUupegiRidRl 2Broaghfarindts bixttalinmdistween the

El%tﬁtgﬁﬁdﬁﬁ!liphlﬁbﬁkfﬁﬂﬂﬁc3e§e%%:§ﬁyfa%tz&;)@r?r?&&{%d%@%é&@nfzz’i 222"
otiom central surraces ) re rormed py tne Inner 1irst peripnera

AT DL i 1 S AT BRORER Y 4Bt L e o oo
thes &8 andirotiompdied bbtimeénigaodisal 4ind 48tolRtididablindispogse enpunch

TSR P A IS B A

surfaces 28
HAGIRYSBLaEsYaRcRanh R, PP4arrf die rop et thrateringtigan miwhasf 260,
theeetie i@i@fﬁ@%@ﬂ%@ﬁﬂﬂ#ﬁﬁ_i&%@@%ﬁ@i,dﬁ%&u@%@é@iﬁe@%@o@h 220, the
nnot he releas m the die cayity 70 and extracted therefrom _througt:
the Qﬁé)%}?qtg }ﬁ?efzgia‘[’%f ﬁzf@e’ilgp}I}Wet\éﬁ‘.hWSVd@r %Or@wa“s(@liﬁgﬁﬁr@éﬂlﬁﬁﬁ%fﬂal
204 A8 whirhopiterfde rethectoblesep 38¢ dnotape pingistepskiag facke 264°, 2647, to
I -setis. itign (see. Fig.
e o e SO el B S grcn
edngd up and away from the bottom die 40" and the bottom punch

60", opening thedligosayityw G:and HSIEEY ©XREINY ANaraeR-RIR green
SRR SRS/ ETe e Ao e 4 T M S
hole green body 420 and the lateral through-hole tool-set 438 have many features which
are similar to those of the green body 20 without a through-hole and its associated tool-
set 38, similar features will be referred to herein below by reference numerals which are
shifted by 400 from those of the green body 20 without a through-hole and the
associated tool-set 38, Thus, the tool-set 438 includes top and bottom dies 440°, 4407
and top and bottom punches 460°, 460”.
The lateral through-hole green body 420 comprises a lateral through-
hole 84 extending between lateral through-hole green body major central surfaces 4303
of opposing lateral through-hole green body major side faces 424J along the major axis
d. The lateral through-hole tool-set 438 comprises first and second lateral pins 86F,
868 slidably disposed in first and second top and bottom die pin channels 88°F, 88°S,
88”F, 88”S. During compaction of the lateral through-hole green body 426, the first
and second lateral pins 86F, 868 protrude into the die cavity 470 and abut each other to
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13

illustrated above for a cutting insert having no through-hole. However, it

will be 30 apparent to a person skilled in the art that the above described
method can easily be applied to manufacturing of cutting insert green
BHEidY HeBPiig through-holes formed therein. 8 WO 2006/08B002L.2006/060036
PCT/IL2006/000036 Attention is drawn to Figs 9 and 11. A longitudinal

roug hoI r b is €O ct longitudinal hro ole
ttgonlnset |r8|§%bthoﬂ¥o§19| fidina ougH X%’ ré’% st Zie(foa%rgdp
loptésitn cm:awm) w98 Bl- §éf82§8 Had hany f@a@rﬁe@m@samempheral
imas 1o M%Qié@ﬁaﬂﬁﬁ 9dh 2@ Yithouhan &%ﬂ%@@'&@&ﬂ;ﬂ&y 420,
re

associated tool-set 38, similar features will be refer to. herein below by

referentaARRYERIC AL RoRRERSH TSIRPoB e RB AR rEeRE @Pélesﬁbﬁf)%?m
2botistheflirecti ofiethagite: andbthe ammtam@maﬁmmm Hgitisdinaion

t
R R, L b e con
Wmﬁﬁuﬂéc@g@h@ ipogitmniRserseneneieie @@Wlﬁqedﬁwﬂm
EJﬁeﬁerlaaT;hg égmn:;urgm@dtﬁhém %gﬁwgiqrgqgémgﬁt zd%%p%mfimmo@%m the
ottom Jongitudinal pins S ispose
OGS B e B S LA TOUE A BRI e g e s of
26 andihtsmpuntie psssipegfacead64yRéticof thve-o6Seaciped ddie anohpacted
e1/;{591|g|0@§;nches 260", 260". During compaction of the longitudinal
through-hole green body 220, the 15 longitudinal pins 78', 78" extend into
the die cavity 2HorH e BEFRHE Y FEHERIAMRIPAF BT R PCrisudegTee of

Q@fw&ﬁmb;elt%@,nai ROUIB-ALBIC i QRSIIGIRCRSI26AGi BOAIGO tdakm ﬁshﬁent

longitudinal throu le 76 in the compacted longitudinal thr

O B DB RO RIS APl IR O 6 5 0P A Hroon as
theminggfibralzigrebn 20 body 420 is compacted by a lateral through-hole
tool-set 438. Since the lateral through- hole green body 420 and the

lateral through-hole tool-set 438 have many features which are similar to
those of the green body 20 without a through-hole and its associated tool-
set 38, similar features will be referred to herein below by reference
numerals which are shifted by 400 from those of the green body 20

without a through-hole and the 25 associated tool-set 38. Thus, the

tool-set 438 includes top and bottom dies 440', 440"

-10-



and top and bottom punches 460', 460". The lateral through-hole green

body 420 comprises a lateral through- hole 84 extending between lateral
CL igh-hole green body major central surfaces 430J of opposing lateral

1. through-holengrera hedyimajasside facesis2dd Riengdhieboajaionxisi 30g) the
\ Ttﬁ_e lateral through-hole tool-set 438 comprises first and second lateral
SepSdikis 86F, 86S slidably disposed in first and second top and bottom die pin
(i} channels 88! @8IFg 888 Berinbodprpdetivnahphieitépaland bottom

dies %@%W%%ﬁ%ﬁ&%ﬂ%%?@%&& %Er@wf]ﬂiefﬁ%r}gp’ @ﬁ%f%'()ﬂ@ﬁ ﬁﬁ&zk@@%emg
rud the di

) Brot de into e cavrg 470 and abut each other to -9 WO
slidablyosBEYeb P IFAY 00 B160 606 HsthioR RIErBP Y6 ST he lateral rod

90 extendgdbogighdbishasil Seqaadiiep @pduheHem aRRAsH@ piktiansinting
92'F, 92'S, 92"F, 92''S of th%ad_ie inner. firs ]ﬂeri hteral S rf%pe to form thle |
faceyhtd v SUGH-ROIP B DA ?a%%%*é?‘iﬁ%% Fiofe green body 426" TheP ="
surfaabavesgesoribed apparitss @ngmethed imay fatifithte gressitg and abutment

face,:laﬁwbﬁﬁgy S@%ogd%)gﬁ i80.9f PR Qggﬁg(ﬁﬂaﬁ]&gl ndereut fﬁlﬁrﬁ%ﬁe&f‘ S¥rface

so may allow for the formation of green bodies which have sharp,
and mwmdréwégfamaaémet%agggﬁ@@% tHENSHrthE ey St gt tace
extemﬁ%amgli&@uﬁ@ngﬂasag% panytastagfontibe gepmhrgdiasunisatihnel;
by eliminating acute re-entrant elements in its esign,.a tool set in

accordancBith e SUBBRE ik ERHGH Hiah) Hab & Raetiate TigHlty WRABU e
facesufféringdrompintreast duitks ok tOdinytercddhesiornta tlendies opunch edge
carbHS0CS;BRY sHRsRANEIIRAI:O damage to dhecamAgelen gipen body.
a" Aﬂ%ofjegchl tﬁe presﬁé.nt#n\%en%%‘rﬁ as een%lesgr}%]eg toqgcertaln degree of
(i) parfiussing hesHoing Besenderstobrithicaserdfohe assd RivHIfiEaToNkIES the
die 5@%@1@?%&6@8?%@%{31@@%&%@B}Qeeﬁﬂg\@tﬂeﬂeﬂﬁﬁtm free thet and
scope, of the invention as 15 hereinafter claimed. -10 CLAIMS:. 1. A _
secop BB AR e BL NG THEER GFEe A BBRECoIpAaNY 1l bortom
puncitépsootitdi) providingd cuttinhdnderthgreen Bedwtdohsetcpmplisingtemal to
the p%r%l%hbtoglt]%m o‘?iﬁzsé d Cfl%p and bottom punches associated therewith, the
top and bottom punches being
(iil)y  filling the die cavity with a pre-determined amount of sinterable powder:
{(iv)  moving the top punch into the punch tunnel of the top die.
(v) compacting the sinterable powder by urging the punches through the respective
punch tunnels towards each other to a compaction position, wherein the punch edge of
the top punch and the die inner edge of the top die are contiguous, and the punch edge of
the bottom punch and the die inner edge of the bottom die are contiguous, thereby
forming the green body;
(vi}  moving the top die and punch away from the bottom die and punch to an open

position, thereby enabling removal of the formed green body.

i1



slidably reciprocable relative to their associated top and bottom dies; each

die comprising opposing die abutment faces and die mounting faces and
2. adie inneflseripierhieuraceestBms ngtHerdbaiie sActhd ol fRrfepordance
with &%E&Pheré’énﬁ&ﬁ% rempsing Aipnetdir S RBripheralsubacaexeasingdy,

from the die abutment face, an inner second peripheral surface extending
with GeoRRR Pﬁ??éi'“ﬁf&“ﬁéﬁb‘ﬁé‘%?as‘ﬂ 1198 25HBEconverging inwardly to a die

inner edge, and an inner third perlpheral surface extending from the die

3, Inner edge.lo the.die mounting, i %n%dc maggl@eﬁgﬁ@mwln%@s&dm

punch comprlsmg opposing punc pressing punch mounting faces
with alvithe &.promeprisisriplesraing irfaicereked dﬁ?@pﬁﬁféﬁéﬁéﬁﬁé% Araeififon R een the
opposBHNER 80980t IRlersestianiefl e precRerphesal sraseRBAItRE faces
punch pressing face; (ii) adjusting the cutting insert green body tool set to
dumn%séféscé’(ﬂnﬁé%ﬁ’t%n in which the die abutment faces of the top and bottom
dies abut each other Wlth the inner first and second peripheral surfaces of
the top ang, bottom s fonni die cayity, th to neh:is located,
in the punc unne héngo 53%1%5%0 éﬁ\b ﬁhit(%)gﬁﬁ e}i{;Heé:t\e}nal to theCe
with geinch. tewmeptisfitie top die; (iii) filling the die cavity with a pre-determined

aAROHI ?t %&%ﬁo’?@\e’ﬂﬁﬁqoﬁ\&m\aﬁg é@ée@ﬁ&ﬂ @§§bm&%m9ﬁ§‘§$hs top
tunnel of the top die. (v) compacting the sinterable powder by urging the
HoEgatine

and bﬁﬁ%]ﬁégiﬂl%%ﬁ #% FERFRERAN Y AN TRRhEREESWHIYS each other to a
C%}ﬁﬂﬁgom;@%@%twhe@wlﬁheoﬂun@igwgé dfc thestaphpdmcit andl the and
die infer ed e of the top die are conti uous an d the h e

POt CRTIGI A et S g T i o a5 8 i Cercen

body m@@kigelfmnmem engwegmmvdwv@awmwﬁgctmwﬁ the aisgpoprehnsaleral

surfadlOHNG g&%mgﬂeg YNGR AL ARSRPasiioRithereby enabling
removal of the formed green body. 11 2. The method for manufacturing a
cutting insert green body in accordance with claim 1, comprising forming

5. opposing qrﬁ@ﬁamdﬁ endfaceanihe graembaotheriwittetheopunchecordance

pressin es durln said compa ctin method for.man

with &Eﬁfmg ins g?m}geirll]b Ak ccordlaﬁgél%v?/ ?‘1%.%%%%9‘%8%?#@6:%%%% die

abutmegrémboquaén phidral gmcfacb@cémn@nﬂgm@meéndhémpéﬁbﬁw%&ﬁ top

and E}%%qué}ge?ﬁgéy with the die inner first and second peripheral surfaces

6. The method for manufacturing a cutting insert green body in accordance
with claim 5, comprising forming green body relief surfaces with the inner second
peripheral surfaces during the compacting, each green body relief surface forming a
relief angle p with the green body median plane M., and the relief angle p being obtuse at

least along a portion of each green body relief surface.

7. The method for manufacturing a cutting insert green body in accordance
with claim 6, comprising forming rake surfaces adjacent the green body edges on the
green body end faces, wherein adjacent rake and relief surfaces form a wedge having a

non-obtuse wedge angle .



during said compacting. 4. The method for manufacturing a cutting insert
green body in accordance with claim 3, comprising: forming top and
8. bottom cohbtBIF &R daViBHHE LB M EEBRIBEEOTENSGE Yop agpprdance
with QoM Bynsh esloes-and LpRne belderudiadnnes vadessand forming4ehch
and bottom green body edges of the green body at said top and bottom
WelEEommon die cavity edges during said compacting, said top and bottom
green body edges being located on the green body at intersections of the

green body peripheral. surfage.with he graen ody (9p.and bettam ethance
BiotE Tor bt L

faces, respectiv he met manufacturing-a cutting insert green
with gk iR akseordiaite (ot daimagiiténsinthrenelcbpp setionipeshronegnethe
oreerBRMIING AGRARNG ROTIQND Aigi naPHHmEeN- RIS HERID G Wt A0ka8RBALN! rod

median plane which extends between the top. and bottom green body end
exter B OB S Hc RGN T S B S GG HEG B A B

accordance with claim 5, comprising forming green body relief surfaces

10. with the inﬂ% S (pcg f(pre}riQﬁlﬁ%%lﬁ%@&lﬁ%ﬁt%%gqgsttgg ﬁq‘t%?nﬂ%c&g?h%gc&pdance

green body reﬁé? surface forming a relief angie p with the gre
with rpledial praneNkiandaheirdidhahepeip b roptise iascriast Epmyd bottom
longiRRIANQheachgraan QQQéﬁﬁeﬂ&fx&PHﬁ’&cﬁlrgugﬁl%dﬁﬁt,h@gpf&ftivelr, and having

.. manufacturing a cutting insert green body in accordance with claim 6,
said BHARHERI For AR LKAL RUROE adjacent the green body edges on the

green body end faces, wherein adjacent rake and relief surfaces form a

1. wedge ha\ii{llg n‘%gﬁ%@'%@%ﬁ%&%&%ﬁﬁn c};%‘{%anégg'i%s%ag r%erﬁ]%mgfdliﬁogcg}ordance
manufacturing a’cutting insert green body In accordafnce withclaim 7,

with eaanprisirgfunising deradigeanetige dbglecbohaldeasenibng bepbraprPpposg
porti6RCHr Wedae S dhe mehadi for-ManuRCIHEAG R.CHHNg ANSeElresbady,

in accordance with claim 2, comprising forming a longitudinal , ,
laterghiad GRS S KERSHGStiFaN the beeh Yoty 8Rd ALY fegond tver side
portitaR@itubinahirotg bdhpiecheing farmed ity e angitudinal dad. extending

between the top and bottom punch pressing faces through the die cavity.

10. The method for manufacturing a cutting insert green body in
12. accordancéhe method for manufacturing a cutting insert green body in accordance

with claim 11, comprising forming the lateral rod by inserting first and second lateral
pins into top and bottom die pin channels formed in the top and bottom dies, and having

said first and second lateral pins meet.

i3. A cutting insert green body tool set comprising:
top and bottom dies and top and bottom punches associated therewith, the

top and bottom punches being slidably reciprocable relative to their associated top and

bottom dies;



with claim 9, comprising forming the longitudinal rod by inserting top and
bottom longitudinal pins in top and bottom punch pin through-bores, _
reSpICHRI§0E AN HAYIPRP B tols AhuiBsEbENbAiitaHEl pIhsasectnga die
inner | PEIHRIAO G iRr-nanuiRRIIRNOrR-AWtIRE ISRk Irarn RRCY ip-AGERIIRRGR ce
with claim 3, comprising fgr?replng a Iateral%lﬁ_h-ho e extending bet¥\/een
ComPBi5HSs iy BSHIORS BETRG Gre e Bty PETioHRTal Sl Hte th& PHt tace. an
innertheoongh-nelgHeeihgdotme d-hyratilaterahr abee kiead gttpkoigh:tiesdiéice and
cavity betw oppesing first;and inngr. side_portion e.inner.
<o B B R e e
from ihanligaensringes suthinginserugioe faboaydnaaooaianeechithnghim 11,
comprisipgiornipadhe Bigridodbyinsedting frst andresond:iaiaraks, with
pins into top _and bottom die_pin channels formed in the top and bottom
& PUfBPIHIHAVINY SSCHISEENg SBTSRE Mt af Pin O HEBE 1Pty o &
interdasérh ofake hody ieoltetrdompisingdiop anddaitessitiedaand top and
bo\t% gneg)nu&l%h[gglas,?Sci%t%gtégﬁer \é\{i\%mt,lhe top and bottom punches being
slida fy remprocaﬁe relative to their associated top and bottom dies; 13
eathidiepesingrisny wpbdbind diebabunidacemel die issuatihfaeesdgidagut
each Y8eiN08R RRViRReralsidaseLyirndingtherehebreens the dig M&otiom dies

peripheral surface comprising an imier first peripheral surface extending
18t e G Ao tmRAHIELBYAT IRMASECENth HEHBf: PP B RS ReSI oY =
and thomiheldcher rstpariphesahsuifacerand’ eenverginginwardly to a die
inner edge, and an inner third peripheral surface, extending .from the die
i e P P B R oA BT R A IR o
die. thamohadorgrisirgoiopazinghpurchpressingraadpuindls Mmpitiat faggiguous,
and Wi ARUREN ReriRPeraksHriage Bending ibershetueen pRd FOFMIAY fe are
punch edgeat an intersection of the punch penphera’fsurface and the
contigyeh pressing face; wherein the tool set is adjustable between: a first
position. in which the die abutment faces of the top and bottom dies abut
each ather with the inner first and second peripheral surfaces of the to
14 o bR R S, it Oty e Bor Bl (o e o e
comprisieh tuimelatiihel botomtdidingnetthectoplisuinch dsdekistaal it puessing
faced¥RRELATHRGI{ORHgy and

form

15, The cutting insert green body tool set according to claim 14, wherein the
longitadinal rod comprises top and bottom longitudinal pins occupying respective top

and bottom punch pin through-bores and meeting in said die cavity.

16. The cutting nsert green body tool set according to claim 13, further

comprising a lateral rod extending through the die cavity between opposing first and

14



a second position in which the top punch is located in the punch tunnel of
the top die, the punch edge of the top punch and the die inner edge of the
secol@PigliRralil CPOHAUAUS, Badhite funghepigenfihebattomipunghaidien
dies die inner edge of the bottom die are contiguous. 14. The cutting insert
green body tool set according to claim 13, further comprising a
longitudinal rod extending between the top and bottom punch pressing

17. facegd QMQ@}H@%@E@%@V&W&};&)JQ& ﬁH&HﬁQdGstSr&lg{ﬁ%b%&@f?ltﬁ@ﬁatem

according to claim T4, wherein the ongltudlnal rod comprises top and

rod gURBATIOAGHLNIAPEIRE GEETHVIY RESHERINE REhahBOSEHS HsHRICHBRRES

forntbdon g horesapemaatingdnisaickaig caviy 46 .chhgycutting insert green
body tool set according to claim 13, further comprising a lateral rod
extending through the die cavity between opposing first and 14 second
inner side portions of the inner first peripheral surfaces of the top and
bottom dies. 17. The cutting insert green body tool set according to claim
16, wherein the lateral rod comprises first and second lateral pins
occupying top and bottom die pin channels formed in the top and bottom
dies and meeting in said die cavity. 15 :
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