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METHOD AND APPARATUS FOR MANUFACTURI NGCUTTI NG | NSERTS

FI ELD OF THE | NVENTI ON The present invention rel ates
woaow/osemhod and apparatus for manufacturing PCT/IL2006/000036

pre-sintered cutting insert green bodies, to be

subsequently sintered into cutting inserts. BACKGROUND

OF THE | NVENTI ON Fabrication of cutting inserts from

sinterable powders, i.e., netallurgical, cernmets or
ceram cs powders, conprises conpaction of the
sinterabl e pomdg[E]ggang(puy flyggti ve binder,
into a pre-sintered green ubsequent

sintering en_bo roduce a cuttlng
i nsert. CO&BAB{{SE%(SHH%IM mGhIQI;S BKESsur es
obt ai ned t hrough | arge opposi ng forces generated by
top and bottom punches urged towards a die cavity
formed in a die containing the sinterable powler, as
is well known in the art. However, while parts having
undercut elenents may generally be pressed, the
undercut elenents inhibit rel ease and subsequent
FIELD QF THEJNVENTdONact ed green body fromthe die
cavity. | |s an obhec of the present invention to

provi de an®i AErE¥ed ]ﬁBdr@ﬁwsnﬁhu?aBFﬂFﬁnéméoﬁEE@P@@ for

m&@%ﬁmn@fﬁ@-@mb&éﬂ aftiReiisBg ghdeoaits, @ %Bﬁeﬁuerﬁw sintered into
object Is attained with the subject matter

cufigedisgeifice with the clai ns. SUMMARY OF THE INVENTION
In accordance mnth the present invention, there is

manuf acturing a
B&Cﬁl ng I nsert ar ee%ﬁk@jﬁm nmet hod conprising the
st eps of Fabiidatien o¥ catiing irtsefts &oth ddattiable pdiveisrsanel, inefallurgical,
ang bott om unc%cs associ ated therewith and slldably

OIS B BUABIE ROFNIZHS; GURTHRSF SO PIfhe swple pawder, with or
wifBROS iffgitigé %nﬂ@#tlﬁ‘i%rg prR0ghiica fﬂ@éhnﬁé afx Q%e@%t E}Iﬁ.‘%l‘ﬁlg of

i nner peri pheral surface ext endi ng t et we
thedigeecnnbrsly pe rprqshle¢ al cefting diosert o n@ompamoa ntakesnplacé itmser high

ral cgext endi.ng fromthe dj but
Sl O Rp L EREK SRR b & Bttt Bl dingm punches
urdeiaowhide ol die esvifyi fofhedBY 4 BRIoAaiSHE HACAnRAYICRIWERE JisN well
inwardly to a die inner edge, and an inner
known n thé art. However, while parts having undercut elements may generally be
pressed, the undercut elements inhibit release and subsequent extraction of the

compacted green body from the die cavity.

It is an object of the present invention to provide an improved method for
manufacturing compacted powder green bodies having undercut elements. This object

is attained with the subject matter in accordance with the claims.

SUMMARY OF THE INVENTION
In accordance with the present invention, thete is preferably provided a
method for manufacturing a cutting insert green body, the method comprising 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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third peripheral surface extending fromthe die inner
edge to the die nounting face and form ng a punch
W eovaeBeoEach punch conprises opposi ng punch pPERHL20¢5/000036
and punch nmounting faces, wth a punch periphera
surface extendi ng therebetween and form ng a punch
exteridiag dtona ihej die ebwmeni face, ah itrve sgond peypeirers) Iserfade extending from

o bt R nira e ulor e o sheicls RS S g e
thit@® pertistetal Sudth® dpaidiiBrorh AELEic R cddth HRSHE Bldul@n feace and

inner first and second peripheral surfaces forma di
foraing taypunphctupealt oRechupHERh jcempEsest erpoking tivaclh presking and punch

I ' | t.h ' .
mbAE Rk, LA IR Bt frel Shock G b GE et e s forming 2
pukch ¢dgagt arhiatetscetianyf thy pwich pedpher saidioe and trguadiopresdsinf face.

sint erabl e powder (iv) Moyi ng the taop punch_into the .
pund®) t urigioBme & toppans £0Tqry) dien ¢ tolorgd cppsition, i which
respeEhvRr &B! AuBBYHeFacklY ablf IkRo rés?@cti%’ NERGS fifsh 208 Hedddperipheral

respective punch tunnels towards each other to a

sugfenep Sy ddiesavint | Bie ottompemcloisgecatédan thoinch tunnet dfdhe bottom

, .the t h.and the_ die i. d f
i A e Sl it ekl B REr e LB oage of ¢ he
bot t(@in pWilkiag swckiié bﬁfitgivﬂthi dptedeRefRe® imbie o ShicfiMcdiRvder.

are contiguous, there X,form ng the green body. (Vi

Movily t AdoYiBs theiter awng wﬁélwmmalyﬂm%mfthﬁfé%éﬁom di e

and nc Y - l i

omSvhl GO En e R PREIA BBuale"6Y RB¥ing AP chilbhes yguen the
respectye psmsl; tppels itcmgargsr eseh other ;odqsminﬂia&ﬁels géﬂiﬂﬁbrﬁ In ﬂ_ll_ehcompaction

ri pheral .side surface extending therebetween e .

poghigtrBE qHyo s 264 aopepwﬁﬁévf} By hETBLEEe BF dissionglie are
co tﬁ@%ﬁs, ahd e BRRA e@%dé/f tREbORIBE pAAChSMA FRC G ishel QUSRS tll?e%’bottom

‘the die inner first and second peripheral surfaces o
dig #re comsiguawl thseaby dbmmaing the greentbdy. preferably, the green

body..comar,i to nd_hott om green bod d f ar ne

at 0 or 4RV At 8P e BT S o B Bt mingh to an
opbip@sition] thersbrenghliag Reheay ofBE R bady. sur f ace,

respecti vel Associ ated conti guous top and bottom

punch ed é’é%f}é?@hlc% thseremacP ol L COBPAIYES OPPfHE Stedhostyfend faces and a
: ' |ty L Lyvel
P At A WLl e Pbody SR T8eL 8 hmed by
the pypchpdessiogtfoess c Grhetgreani o dy petipheraldyeface ¥ebrmhad byhthe die inner
ﬁr@tra:g(fl géc%rtl)cli %ériptl'llgreal g&r?a%gs c?fo ﬂqé/ tog %nnggét%o% m%s.mdl an plane M

Further preferably, the green body comprises 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 bottom punch edges
and top and bottom die inner edges form top and bottom common die cavity edges,
respectively. The top and bottom green body edges are foﬁned at the top and bottom
common die cavity edges.

Yet further preferably, the green body comprises 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 ibody median plane
M.
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ext endi ng between the top and bottom green body end

faces, hi the conpaction position, the abutting top
wa@r@elogtodom di e abut nent faces coi ncide with tPET/Hr2e&mn00036

body nedi an plane MIf desired, the green body

peri pheral surface conprises top and bottom green baody

relief sldubed thejseanbodyrrerighaahsybgy cemgases teaewd bottom

C of.. | )

xS0 RACY Rl B0l Rt 0 Bk B0 Akl B0 o G hurfce
forafstausiéefanhgle pasith the gogehibody niedian plangMe eThdwetiyf angld pefs obtuse at

surfac%{ﬁflf further. desi the relief surfaces are

eq,
leaft A RAREPIRS cpetestesth yer]&%{‘?H&?F@ripheral surf aces.

Typi cal | ¥5 fifrii@r Gl BRC YelRR buHAGES Sar§ FBRAS ﬁyriﬁg 8nner second
surfaces adjacent the green body edges. Adjacent rake

peuplgral sdrfases. sur f aces form a wedge having a non-obt use

d | | | h d | i
2t Deact Targhl: SR EBR g g 1 SR i e loont e
grésh thddpBdicb e A dicehiefke dne rlied sireits forier Ge@RmAadya ABYobtuse

conprise a |longitudinal through-hole extendi ng between
wedgeangledn body end faces. The | ongitudi nal

t hr ough- ' i i nad _ :
bet \Ng g n tb% gg%{l% gg@%r sai%lg %% ieslgglgé %‘ﬁrg%sﬂ g]ﬁn% Egmﬁ{ég SPfHcWedge.
cavity. I actesdaneel witthendtiom giréfenied anbodichenrthe igees body may

sli.dably regciprocahl e top, and bottom ]| ongitudinal B pins
cogptifsoe ering gng Bok B paE YR ot hobb Bed The
loﬂgﬁcﬁﬂlﬁﬂ thfbu%lkﬂ-ﬁOIeQQ 8i5bdde} h AAgRHAIRRIEDd Rbdn@idaldtW&dnYthe punch

the green body may conprise a |ateral through-hole
Pr@%ng?ﬂgﬁ&fbrobéhmeﬁwyopposi ng green body major side

surfaces of th reen . eri.phetal rf eI

ateral Tyt HenaRRf REL CBISIRs Bl plite op ana

bottrh enihitadinkinging glpbdee idlik@ aRVbItynbRinsBen dpeasi-tiges formed in
i nner_side portions of the inner first peripheral
thesfigp pactlattogy PungBest op and bottom dies. Preferably, the

| ateral i 0S| L dalovist egi g a R

| at er al é?%lsjﬁ ?@ ’02%3 %}ﬁ&t g)lgﬂgnrgh%ot t %Séig %fe?}a@ @llr&gh hole
extehding dletvesh twoe opmsingngretro hbdynnhij@s sidd tserfpres senthe green body

i.nventian provides. the fallow referred advant ages;
peHER iiditend B5rBEa HESucPolt BBanaty &1t B corhffEdiroven
thd @6 bRty hRMVRE oppéieiLither side portions of the inner first peripheral surfaces of
the top and bottom dies.

Preferably, the lateral rod comprises opposing slidably reciprocable lateral

pins disposed in top and bottom die pin channels of the top and bottom dies.
The present invention provides the following preferred advantages:

facilitating pressing and subsequent ejection of green bodies having undercut

elements;

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 tear-off damage to the compacted green body, by eliminating

acute re-entrant elements in the design of the tool-set.
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el enents; form ng green bodi es which have sharp,
wel | -defined edges and acute wedge angl es desirable
wo 2006081002 Ng i nserts manufactured from the grerOI/IL2006/000036
bodi es; increasing tool-set rigidity while reducing
ri sks of powder adhesion to the dies or punches and
BRIEE DESCRIPFION OF AIHBEJRRAWINGS onpact ed green

20 WL P o el S I e o 1 e
mAIRONCRKsRdFt A PREH®S, refeed@ics tildhe® 1 niah€ BT i88 eltbompanying

invention and to show how the sanme may be carried ou
drawings, 4 ¥hish; reference will now be made to the

accoupanying drawings, in which: Fig. 1is a, )

per %gclt IS AoPTPRAFHES vy Pgéﬂrwdﬁaﬂ%ﬁuéw?w pfeordance with
thAHEM6G P AR phastht ihik&ti¥Rt hod of the present invention;

Fig. 2 is an end view of the green body shown in Fig.

1; MHig .2 i8 ah sndivigwj ofiths grden bodwshofvntih&igyleen body shown

in E.g,.1 Fig. 4.is a cross-sectjonal view of the

or edIE BIS e MARRIG View of Bereeghody ShPwWR M Pt i ne 1 v

- I VEigIH 8.2 GossFledtiorl ivieva o eeeirBdn BodSr MSSmSadtis.on t@fendalong

tool -set _in_accordance with the present invention, in
thellineopalY ibHRigpdsition; Fig. 6 is the schematic cross

sectd: f |- [ LG ' .
positront: H QP iciEkediie o Botidtin Soodhle BiBF R prosen
intentibn, 9ot cempuationpokitign; 5, in a filling position; Fig.
8 is.the. schepatic cross section of the tool-set _shown
' g 0§ the i Mg EFpSH SEGHOP S tha-jogl-seh shawn, iy Elga gt} ¢ Closed
po§itiggs section of a longitudinal through-hole tool-set
in the conpaction position; Fig. 10 is a schematic
cr od4g.skistthe schematic lcegse sedtionmfdbgytoohettshownlin §&g. 5, mn a filling
i%e conpaction position; Fig. 11 is an expl oded

po%e?%’pect ive view of the tool-set showmn in Fig. 5;

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. 11 is an eXploded perspective view of the tool-set shown in Fig. 5;

Fig. 12 is an exploded perspective view of the longitudinal throngh-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-sintered green body 20 is
preferably formed by compaction of a sinterable powder consisting of metallurgical,
ceramic or cermet powder, and a binder. The green body 20 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. 12 is an expl oded perspective view of the

| ongi tudi nal through-hole tool-set showmn in Fig. 9;
WO-2@s6/08802 s an expl oded perspective view of theCT/Hi20064100036

t hr ough- hol e tool -set shown in Fig. 10; DETAI LED

DESCRI PTI ON OF PREFERRED EMBODI MENTS Attention is
refetfemenmiroerkl, gssingle pomg. (’)Adqm@Ssa fwtutr@dssgcia‘ed witidthe20p isgle of

th pr ef e@%ﬁﬁ’éﬁ%’f%r’ﬂn%%a ﬁgﬁl?clelpoggt} od;r?g Si ntéieiirﬁabl e?fg mtecﬁwnh

the%&oﬁl HieLhe gldg baaﬁelﬁuhg dhiéertO Habh SRBEDSdY dhd face 22, 22” has
rectangul ar in an end view and has rdentical, opp05| ng

a 180° rotationaksymymetry dhopbsen eéls @ SEamesHsy Whish naswes @@ptlgmhe two

n a 2 I n
greffy Hody %%yfa% (eh R TA ‘é‘%‘é*?aéf@?éerpngggﬁfrdgr ffacg 24 extends
betszleengtle tivol gireen( bodydad daoes 22, R2at Thepassheeil gteed bwiy blde Rerface
p side of the green C i ng inser

24 &ewsnéespwwaosmgd@ﬁef rr)éJCff téqﬁaée%%%ef tgé%er% Waliq%%gram

I el N f: u
s AT AR 08P i, 14X ) DRBEbl Efiopun i

shapgnanst foyr ayed camensirfces 246y ashropriSr wiifade mwsnds between

an%z&%u‘%eﬁagé]‘?‘bi‘e{@ng’b@g{?egw O%ﬁg?%%giagzextends bet ween

the two gigen Madwmifhd gkatebody’ axed2y, NherePelhREEr & being
green body side surface 24 conprises t wo opposi n

g,
petperdieylamaio opah othes jagd t9 theeaxipaf) syypmeirg SneFlg major axis J extends

thrB@%:at‘h]p i %%%J&@fgg %%éﬁgl:%gﬂiﬁlé{ g;girs 5 ?ﬁgﬁdsﬁamugh@l‘? minor side

facan 84N o ach unajedsideo fave 243 taf ackld°® M&oﬁhsj&nmew @bout the maJOI'
suyrface 24C extends b en jor.side face 24J and
a’“éﬁr éﬂﬁ? SEEhT ﬁlid:e é?edg g@ﬁ?f%%%’ra SYFRAS Y 8Poty tag minor

ax1§QdYTI?eX1%§Jm] and Nifr@x&ef, 'N‘@éhzfésa 19@&11&19 pRAE B BkeRuthabetiRen the
each other and to the axis of symmetry S. The major

topestiddoftonxgreendsodyrand dattes 2% 228 or si de faces 24J and

the mnor_,axis. N extends thr t.h d aces
DaN. | Enc AP ions o eaiih el pP i pisGaRf 325 o hF Hefipheral
gre®y N mdebgufacbm Wefifd taX i #ndJ bett@R dgreac lrboayn&rgeglz:le 26”,

face 24N has a 180 rotati onal ngetry about the m nor
respgqtiyely.  THedlomdpg SR th rereste Sody 20\beromes eary indeypllg and

[ e t
B S 0 PRLUEERE BR B cnv
edgw_saﬁ’ @6l bbemres22Cutting?2édgand t he peri pheral green body
EIGFJe ;gr %g}? grze%n %ﬁ{r reﬁget gg’,aZ%g c%gltptriggg oer%gjo?% gf)gﬁ,s 26J”
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°, 22”; 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°, 22”.

The peripheral green body side surface 24 has top and bottom relief
surfaces 28, 28” adjacent the top and bottom green body edges 26°, 26”, respectively.
Each major side face 24J has two major relief surfaces 283 ’; 28J” adjacent the major
edges 26J°, 26J”’; each minor side faces 24N has two minor relief surfaces 28N°, 28N”

adjacent the minor edges 26N’, 26N”’; and each corner surface 24C has two corner
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respectively. Follow ng sintering, the green body 20
becones an i ndexable and reversible cutting insert and
W@R00bosm®d2 a portion of each of the top and botPCIIIRO@&A00036
body edges 26 26 becomes a cutting edge. Each green

body edge 26 conprises two maj or edges 26JP,
relipf 3urfaass 28€° b98€h @xiendiag sdang b cofner redgempefe’, A66€. A central

pex%%te?zﬁ ﬁﬁrﬁceagmex‘%&dg b%{fw eH %eigﬁraﬁl@ g%t??x% ];‘eg%ef &h (}%Cfggﬁ’z 28”. Each

t™wo ™ m nor
majdit des eebida lofs 4 hﬁjcﬂ‘l déﬁﬁalsdudﬁcésawse)&éd‘dn&?g’l tet®@eh tIf top and
the tqop and_bottom end faces 22! d four carner

botierp darioprelichgifaces S d24) ?4?@ rinmoe ﬁ@@cfa%zfﬂ‘éha% paninor central

n 20,
S SHETR 1S S oy ot
an®@dachaeriteo pudand 2461 hasmcomier edntslisirfre S 023 xteriddlg between the top

' t the t d s bod 6', 26",
ond BRBEE vt el Siruh By B s PHEP 36 8 Dtbrid St tnigofhe ereen
bodt e&fangwh%qeﬁte?sé&s the4Bdiral petipe Bl sukfa6e B® or edges
6J', each minor side faces 24N has two m nor
relief siethebthergypr rebefivuriaehs 288h288h rmsngnajeighief angle py
Wl%lgtyﬁ &g:\{fdéiﬁ’%gdlglgg’ % C%é é@:ﬁrﬁﬁf 8 \gﬁhctﬁégﬁrefe%{i embodiment,

tha:maja)e rrel&!f%fglé&ﬁ;ﬂ arO6btuseAand® Metretbr pAE iof h)l@er &p s Baﬁﬂn major
g >§tends tween the top and bottomrelief surfaces
relipg sur

28éac2r$J mEPBTtidEan padescw lemend of thegesen bedy 2 1t is
un&éﬁtf)@& et %ﬁﬂllﬁﬁ SRSy Qﬁ‘& Y5raE Iteﬁgf cABN03 41028, 28C”

maj or rel’ief faces 28J', 28J" m nor’sidé face
forpviNirtos ench cmnnmellcémtgl%slmﬁlm{e e b@@\lnmdt@m]amg\’lb et ween

the top bottompmingr. relief surfa on 28N ; ,
and each BAREIR I} Pigcs 6 EtoRs body foprkdTadiety haf  1op land 32

tha® ek teadsepapiife] @Xta0A @W@dm’fd&@ﬁfé tbp rdefdoaf edid’ vaards the axis
corner relief surfaces 28C, In a preferred

of epBerYSnLhettorlagd 88 ncmgﬁem mua af ispaneionangds 33K denmed along
’chet t%? %8}3 E@%eg g.’?[s]l’ %@z{nﬂ)&@? )‘Lﬁ%g }a?rl@s 35%'?%1‘?1{6& ﬁgne%‘"mqug)? minor

edges\6IN ahb dowgriep cotmerndedl Ginfophed glolvk tﬂdtop@@ﬂfeﬂ&lgbe 26C°. A
t he ferred enbodi_ne elief an

TOBng? éu{fﬁ‘?%gé eXisady H@Yaéélarg@ﬁeﬁﬂeftogﬁ'én aﬁwaréattg% is of

syfiRic8y $ %Hlfef sl§;r91ih§ ac&%%dg%ﬂe medl 1919@%"{' t’H{ee%paﬂlke surface 34°

under cut el ene the green ody
compudsasst pa of bept major milieaquirfacest 34 mﬂmcntathd tapomaer lands 32J°,

i, ef f 8C f
palg 3 R BRE SRS SART AUEHE G OR DS TGN %&@w top
cotder Ake RBFhcSSAT i d)aEérﬁ the?top todfhed 1ARI8 3000y 1t i@ Fﬁn@&ﬁltof)@ﬂﬁit the

22' has a top |an
green body top end face 22°, and in particular its top rake surface 32°, may comprise

various geometries and features, such as chip breakers. It is further understood that the
green body bottom end face 22 has a land and rake surface structure similar to that of
the green body top end face 22°. '

As seen in Fig. 4, adjacent top major relief surface 28J° and top major
rake surface 34J” form a top major wedge 36J° having a top major wedge angle @J’. It
is understood that a top minor wedge having a top minor wedge aﬁgle 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
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that extends parallel to, and inwardly fromthe top
green body edge 26' towards the axis of symetry S
wab@etgot and 32' conprises a pair of top naj oPCT/HI2A66/000036
32J " fornmed along the top maj or edges 26J', a pair of
m nor | ands 32N forned al ong the top m nor edges
adzwt tgp gomeireliebpirfase A8E’ prthigp comer faéfﬁmgtfa@ w tlh@ccordance

Wftﬁ’ Walr&gféﬁ%?r pusil tﬁﬁﬁéﬁ ﬂé t-gﬁgn%g}( sveﬁ%afalgéig % %2)?1151’101‘ wedge

arg}emldtthglto‘@ aolidrevesige [angllg ateoaibsichise. t 1 és mrmd)ﬂhatﬂtﬁe lreen body
q-IrTQe top r%ﬁ suyface 34' conprises a palr of top mgj or
Asayhas such yedgesnd rdee apslamj or | ands 327"
a pair OfAttté}fﬁ i B0 ABwi 4ol REESs dj
top m nor Iangs 32I\CI< and four ggp %lrwn}a? ?ﬁe%éeue'rhpg%g 20 is
copa@cigdjincelopl-sdi 38 baviep tapeand bottisn G, 40’; 40’é Each dle 40°, 40”

rst od th een,,bod »s
00%13) asr?’l %eulpg ?r{gs,Paf?)gEr’a e “§?f¥?°a%ga ggﬁl Qtp i Bress (not
shmﬁrh) @ppo@@o aediei gutaas featyr eq” &Wﬁl@%ﬂél‘”aﬁd inner peripheral
br eaker s, is further understood that the green body

Sub%@fts(ﬂﬁ’e‘}ﬁi’ f‘ﬁ d83 extendinghergbeiweend Eaghediginperqsripheral surface
t C ’ b

B iR ook e 50 80 R,

tralﬂvdrmlya tR 8 dizrathutrogt fagectd’ r 6de ass itirfed 6084 periplpgral urface 527,

or. wedge. 36J! haV| or wedge angl e
S%Aﬁterﬁ?{“g fromy, MirRinae Bt PHR %53%%51’% 54%* S%@vgigcqaaengﬁgg igwardly

tol:0fle it Tedp€8ae SANOLRI hsS ifiRF HRAI HEipiRen st &C%t '19'5’9 Bxtending

mnor relief surface 28N and top nor suf

frgg Nhe s lnéelaed@ps%’o BAé o \ﬂmg@ 1Be@tingviang 4a’ t42|b’ dbe nerer third
e S med _bet hadj,acent top corner
pe ﬁ\%g Sary g€’é5é8 ngﬁ&pug\é’e %3% %%Lke surface 34C In
accor dan Cle)p/ﬂrﬁfboatoﬁf girehésl)’ eo0rade BRBLiatddREH R HRART bottom
the top mnor wedge angle and the to

dl%So‘!‘ﬁeﬂO’iAé%P@éct g agdanipd to,belidably recipraepbly it rsdation thereto,
thltomgﬁ tﬁehf‘esgéc\?l\g‘g d}eﬂﬂ% é‘llggltefsogg’egg f Fhifrs, 240k Ichgc}p &% ?ﬁjd:e in either

ges an Attention 1's How
difecigen withanis pdnchTiengjr efueh podyh 28mpsses m’rpﬁ%&dommlng face 62°,
6209 (S§°ettt3 Eavi ng to g and bottom di es 40 ch
di %4 ¢ (0d8e pregs: QPR P aanqhalar@ssaazg fico 54 64 and
a ﬁiﬁl@ﬁi péﬁ’pﬁél%ﬁffaééqﬁ 'dg6” é@endllfhothekge@ve@ﬁ %ﬁgfn%oat opulﬁEH Wide 68°,

pposi ng a di e abutnent face 44",
68an @t thenatergastippilesredf withfthe egnoiﬁpressa:@g fac#864°, 48”. Each die or

dj
o) A4S 60" BB AL oo TRl e OFce e pBRh Rt to cach
of sher dtharaod Ad b&m aietsangumeé 4®MI0°260°, lGoansversel y to,

the die abutnment face 44', 44"; an inner second
per i pher dMteg{ipn gfcféidgg)nally 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 ihner die peripheral
surfaces 50°, 507, 52”, 52, form a die cavity 70 extending between the top and bottom
die inner edges 54°, 54”. The bottom punch 60” is located in the pﬁnch tunnel 58” of
the bottom die 407, 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 toﬁ die 40°.
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52" extending fromthe inner first peripheral surface
50', 50" and converging inwardly to a die inner edge
WG 4006/080002 and an inner third peripheral surfaP€r/82006/000036
56" extending fromthe die inner edge 54', 54" to the
die nounting face 42% 42". The inner thi rd peri.pher al
surface Bethe fﬂbﬁg stspriBiz Thuiheldia eavity| 7058 fillegghrough she punch
0 : soci
nlgs%)’n%f( @8 tt&grd 216 2 Igg &e?&?ue@%e u%{ ijl sfﬂltér%»lg tﬂ)‘(ajwder 72.
Subtgiére do tiline tisd dhd aiawy ﬂep ther 10p lunch I60’ Iisﬁ‘lo&\telrah into the punch
thereto, through the respective punch tunnels 58
tunstsl 58 ke topAlin 40 tharetyatealing the sierablernovdgr Y244 fhflie cavity
7oW thin its punch tunnel. Each punch conprises a punch
nmounting face 62', 62", used to attach the punch to
the pres#y ﬂ@rxgmmjan@ora stepnitla sprtesklepwider &2 G2 compactedatrdform

h hj 6 6" t.endi .
e EPL BRI Ebs TEPR g B SuRCHedatEiebat.is BEpUE]; ¢ pgompaction
podifiég E;ingﬁhé fb@re@lﬁfbo%hhpdﬂ&ﬁem Cm’%%ﬁdsr&cﬁ afRr,afhtil each
64" i e or punch 40 40" 60" is- capable

pugsth ¢dfg§eﬁ§erﬁ¥e rand rltsscﬁsmceﬁé@d ﬂwgnmxteidéﬁ S#pI54¢ |a0QeCQT"<§1gBQl¢9IrI1 thereby
forg‘[.}n% I?c%)o%cpﬁét%&n? Qoﬁ]?rgonbglet q%t? g?ﬁo’h’p%w h g %}r(gi%n%g 6With the

entlonlsa tr awn
preferrdl erfbodimentf dating ehet dvengiceen stbp,dfhe %@eentﬂmlytemdl fasst22°, 227

oot ke gunch oot s by, G gsonbed it 826 i
forkfR 1 S8 ol R OHGR! cdgds 94C AP CrROSELI Bty IdieNBhitlbe 28",

i e abutnent fac abut,”and tHe f
283 nct fompehly thamerer décong @lenpllmalalurfatuﬁstéE;@”,Sﬂid th® @t‘een body top

' r yty 70 ndi n et ween t
and Btogh pe e il mietighBeEhy RS R BERPds surbaces
5080t f 62"top Snd BEtEd1L didsrob hﬂ)”PtéBp‘d%tﬂzé«lS} Nehildthe 16 ahdBottom die
bottomdie 40", with its punch edge 68" | ocated beI ow

abytpentifages 4K A4 woiwidsavith fhsi reen hody megsian plate Mo
F’OS' } 'no't” e%tq?é gx% &{8 ?l%lclg:l(fe 'E‘%it H%ﬁtds og*ﬂg% gﬁeteh%%Q'lee the

top‘ aﬂd edtohmajog Inclicth eunﬁwes R8FRBE! hdviig miftustehehéﬁmlgths @J46nd due
with a .pre-deter amount of_ si.n o erl...

to %%@éﬂgﬁ £eQrBetRy qr’g tgﬁ glq %efﬁﬁ%of@éiﬁ“l’i)er? ’[%figS g% (] ﬁﬁ%’eeﬂ

bo%@ 20 'cﬁnﬂo@% 186asbfRn 1R RY BRI HNBER eyér%ctegfthérgﬁoﬂh‘%&ough the

, thereby sealing the sinterable powder
punﬂetudn@ 5840f the tgP die|49°¢ ﬂi@ord@n‘pmmhasmthgtge@n holds 20 and extract it

si nt er abl wder 72 is C ed mth
o) B UG e urPeE TGP TRY (e HEOP B Bt Tigg (g look-set i
brdtight@Nin éfenoBitioH6dei FAB. s;eaosw arfife abhe Wpeh PEsititie thoOp die 40°
and bottom punches 60’ 0" towards each other, until
ang fhertop punch 60’ are moved up and away from the bottom die 40” and the bottom
punch 60”, opening the die cavity 70 and thereby exposing the green body 20, leaving it
free to be removed from the bottom die 40, )

The method of manufacturing a cutting insert green body has been
illustrated above for a cufting insert having no through-hole. However, it will be
apparent to 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.



10

15

20

25

30

punch edge 68', 68" and its associated die inner edge

54', 54" are contiguous, thereby formng top and
wheitboswenmon die cavity edges 74", 74". |n aPCDIQRao®0036

with the preferred enbodi nent, duri ng t he conpaction .

step, the green bqody end fa%es 2" are formed b
he. huncrABFEGiAgadediEn) SdAL. 'leneigaseihut-tole green

bogggﬂggs ic yacted B}Qrag?(gafﬁﬁdﬁgﬁ tﬁ%ﬁg?ﬁofé' é)?-’@ég%x&:?gﬁl%e the

H e green el 1ef surface n
lofigitudisehl Biromgle-holengreers bodyn @29 emid pthe rlahgisudirfah desugiRhole tool-set

8B IS SO0 0P BB P HE S oty 20 without

thiRkh OGS @id &Y %is%@ﬁﬁ:d&@olrs&@ﬁ anﬂa@ %’ee&&@s 370 RALERY to herein
dies 40', 40", respectivel ¥u he top and bottom
4

bedyve by efcranse nrmerals wjch avpsshifesh bmziubﬁmthosemf the gean body 20

epce of .t
wiB RO IO B e Ui L0l 58 CTRE 18151t Fa) mpqueh-hote
grbat body ragi0o r:ompxhé.eefa Sm;tfgﬁiadﬁﬂl 21&J>ugh AB1E" 76 Eéktdhﬂn@bbét&@en the
relief a and due to the matching geonetry

l e
lopgindgpal ﬁ% ]%951% oB§hePodhhdPal aadr boftesm g3 | faggs 22tZF)e 2227
e%!e%@fbupa? Aok SR ecﬁ@ri %ﬁ@ﬂ’[ f Tﬂﬂ]éﬁlgﬁu tﬁ%ﬁ%]{l—}ﬂole tool-

0 and extracted there ro_m hrough’ t
seb238 @ﬂmpws temparndi twtido1 longitndinal gxinst 78’y ’éﬂ”eeélslebltyhhspgs@ieim punch

pn? glgé ébbg gﬁ*‘?@a" tegcimf%rg?r]ron iy t?ﬁ%lﬁh\%eﬁugﬁgg F‘?ée 262°, 262 and
thé @@hcts pteshifig FaUYEW’, O4 ABT BREFsPASIVE IO 20 %ttangpu&hes 260’,
To arrive at the open position, the top die 40

ﬂ%’@nﬁu%ﬁp%m aHetheplpagituginaln threvghyhdle ag¥eerh évody 220, the

ﬂ O (0]
lo%le cav :ath{;/é dgit%wer € {hteex%%@?ﬁ%h%ﬁ& and 8&1&1 1 o%ﬁ lgxbgltudmal
rotl 82winigh Iekteﬁdsebettveerbﬁe nepranddottsmn lpuhﬁﬁpﬁ@élﬁgJ facds 264¢0264”, to

Th t hod..of man cturing a cutting insert green
fo’a”’aggﬁnﬁagmﬂﬂé% ﬂ’i‘IPPgLJ‘sﬁ‘?Iﬁt /8dn gﬁ&@@%ﬁe d Jongifudinalthrapigsritole green
bddgepg no through-hole. However, it will be apparent

to a person skilled in the art that t he above
descr i bedAttentioods new deaal loyFipe lﬁmnﬂlléd A tateral through-hole green

6B, BB bR 8 e AP 55 B2 A v

holé gsen Bo@fmmehd the laggli thl*d)@gmfhblettbépé& hsd Rl MEReRaRAdYyhich

220 .js conpacted by a Iongltu i nal through-hol e
arg gigyilag & thesgof the green ppdy PO Fgthouta ﬂaoughnh e1ghd e pssociated tool-

seO3€ %ﬁmj‘?é}qgaggl%gvm He H}?rrc%cpt%%&éfﬁi 'bg\ﬁlw lﬁhxre?elllg&e tﬁ%]\n%ra@ which are

t 04l - set ave nany T eatures are sim
shiffedsby 6f00t Fremgtieee olﬁcﬂdy FEenbbip B0 withtutow ghrdughofndnd the

ts. a ted et 38, simlar features wil| be
as%ogfsaéc;cf é)gf % ﬁert‘ﬂﬁ the tool-set 438 {Ecludes top and bottom dies 440’ 440”

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 430
of opposing lateral through-hole green body major side faces 424J along the major axis
J. 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 420, the first
and second lateral pins 86F, 86S protrude into the die cavity 470 and abut each other to
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15

bel ow by reference nunerals which are shifted by 200
fromthose of the green body 20 w thout a through-hole
w@paeBm®oassoci at ed tool -set 38. The | ongi t udi PEI/IL2006/000036

t hrough- hol e green body 220 conprises a | ongitudina
t hrough-hol e 16 extendi ng between the | ongitudina
forbohs Qugiad hod @0gr €k 1hadyrddogd ar@dndo tiromate fiekt fand esc@d2{op and

222" perpendicularly to the green bod di.an plane M
bofiore QRPRYPELRATHES PAYodar niY 6 DdoP dleticody BTG agnphorl
iR ARG SRR, PRl yyBh g i 0

t hr @bghbavieedeperivetl appruatus angl rthetbed @B P 'facilkaiR2 pressidg aiksubsequent

B PSR 58 w8 oG oG SHOEE B i Brmain
of &iRen bodied wWhithmabe Eﬁhlééz wedi=diBhed edes Andaélite 3d0ge s of the sort
Pltudlnal glns 78", 78" extend into the die cavit

cermTalyAEnG dereble g sutEng Ereis waRartuied oy thetgreds hogiesn finally,

t t nen. nr ' "]

by 3B Rg e P AR SRR SR, F RISy PGS it he
preséiiavinédn Ingayghdvedideqatd Higiditg withole swffezien fbwnyin@&Bed risks of

Attention is ngw drawn to Figs. 10 and 13, A lateral -
PovFrFHoloehe fige AT BEwesad Sgéseaw{a Feral dggpage foxhe Pappacted
gﬁkﬂggggh-hole tool -set 438. Since the latera

throughhol e green body 420 and the latera

t hr ough- Hdtheuglo Bie-rgetentiidgetimunchasimen flesaribedto abdriain dggsee of

4 SRS Pt S 3RO BRI g v

invieBASMERS pistibiybise mafewitheut &pheingl florheh®¥edpy ofeheineBiion as
nunmeral s which are shifted by 400 fromthose of the

hexginaéigr ¢Jaiged?0 wi t hout a t hrough-hol e and the
associ ated tool -set 38. Thus, the tool-set 438
i ncl udes top and bottom di es 440', 440" and top and
bott om punches 460', 460". The | ateral through-hole
green body 420 conprises a lateral throughhole 84
ext endi ng between | ateral through-hole green body
maj or central surfaces 430J of opposing |ateral
t hrough- hol e green body maj or side faces 424J al ong
the major axis J . The lateral through-hole tool-set
438 conprises first and second | ateral pins 86F, 86S
slidably disposed in first and second top and bottom
die pin channels 88 F, 88'S, 88"F, 88"S. During
conpaction of the |ateral through-hole green body 420,
the first and second | ateral pins 86F, 86S protrude
into the die cavity 470 and abut each other toforma
|ateral rod 90. The |ateral rod 90 extends through
first and second top and
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bott om opposing portions 92'F, 92'S, 92"F, 92"S of the
die inner first peripheral surface to formthe | ateral
wao booologiehol e 84 of the |ateral through-hol e gPerIL20@d)00036
420. The above-descri bed apparatus and net hod may
facilitate pressing and subsequent ejection of green
bodi es havi ng undercut elenents. They al so may all ow
CLMM$= formation of green bodi es whi ch have sharp,

\Nel | -de e an e sort.

gener aI[F h{éﬁ%ﬁiﬁ% gﬁnﬁfrag%ﬁﬁega tgt Y ’35(% %’ B ecirising the
stepaiofif act ured fromthe green bodies. Fi naI ly, by

elimnating acute re-entrant_elenents in its desig

@ ool s@HOViHNG A BETIEIERR PPy @pbg«é 83.i Fde ﬁ%)owmp@;smg top
anﬁ%%ﬁorﬁ‘é@a‘@d’%(f 1 gh o g@ Btlﬂ:gxﬁ gmfcﬂfeé gf%%&a‘[ed therewith, the
of p es or

i ncreased ri sks sion to’th
top and hettora puncheb dbeipg estitlatily ascippbdabblareiiee tto thereassociated top and
1bOﬁtonp cted green body. Although the present invention

& %%en described to a certain degree of

parti clhél dibYombtisiBH Ophodindelid Aih St dRds (NAL 44) and die mounting
alterati ,ons and nmodifications to the present invention

fa?ﬁa;(‘*?p 4% )@n9 atsbe ragepsipherglisurfiep axtpmdq@g fhembﬁween RBpA8”), the

f. I ”
B BB BREEIP e BTSN By . 50
ex(eﬁﬂmgcfbmmrﬂlmdil@ abiteneat ézme Qlfl mr(dr )se@frﬁVpéﬁph@raﬂ stifidel (3Q°, 52”)
exf amﬁrﬁff’%b eep laggrd ’tggc%g@erea} f 86 gﬁg %p%\%:;,g%gj CWO n‘p%]ld%g r;1(“:’dle inner
dgé‘@féhe%”@ 60hd> arPPmdr ﬁlﬁﬁ%dﬁ%e%ﬁ stupﬁéee gﬁ”z Reteh@n %"ﬁ%ﬂl the die

ottom plnches being sl recip oc
inpefeflge tadkrodie atogunm@iacam ibnmng epdinehstmmsa (58 pﬁ&é)

e rodry pRREILE AbF Bphihy opaSas abitihawesside 3 punch
m@eiing feea (643064262, ezf)anﬁi A puhdresePREMEaRTCS 866’ . 63 bxtending

the die inner peripheral surface conprising an inner

th?rP'?f‘é‘E’eeﬂ?e Ay pEng @upw%eed(gs 0(68”, 588™) aé amne tigrerRgtion @i théunch

econd peripheral surface
pegg%rﬁkéggh; ext [ ngB]felrsgoHri%e{ éé i nner first peripheral
(i u raﬂmsmgmhd cmnmg msgrt regeen rtmay thoy/ sct @38 2d8,6438N L4 clestdgosition in

.94! ner rd peri pheral surface
W@ethe b}lﬁ% £ ot htcgh ghep ﬁﬂl&@a@u@tbertvm the inner first
an@'s@cdﬂﬁlfﬁ %I‘ﬁatlfsﬂff‘fﬁce@rl)@L ﬂflé’foﬁ‘aﬂg RO foﬁﬁﬂlg &1@%&1‘3’1%/ (70), the

), eac unch conpri sing oppO0sSIi ng punc

boptp@s,@mq@ i) Ma@dm@hthe punch tunnel of the bottom die, and the top punch is
external to the punch tunnel of the top die;

(iii) filling the die cavity with a pre-determined amount of sinterable poWder (72);

(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 (68°)
of the top punch (60°) and the die inner edge (54°) of the top die (40°) are contiguous, and
the punch edge (68”) of the bottom punch (60”) and the die inner edge (54”) of the bottom
die (40”) are contiguous, thereby forming the green body (20);

(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 (20).

-11-
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nmounting faces (64', 64", 62', 62") with a punch
peri pheral surface (66', 66") extendi ng therebetween
war@efgmont ng a punch edge (68, 68") at an i nt BCHFEH2D@V0036
of the punch peripheral surface and the punch pressing
face; (ii) adjusting the cutting insert green body
2. t ool s@&he {Bhod F@8namtBBuring acuttimsiaserpgsen baty inrcodriadve with
the die abutiment faces of the to nd tt di es abu
ol CostBI B PErne s oy B e EBm 2Lt fiafet body
wﬂ%ﬁﬁé?@ﬁﬁ9ﬁ£ﬂﬁ$@w&9ﬁuﬁ@§mﬁQbﬁlﬂmﬁgﬁs formng a die
cavity (70), the bottom punch is located in the punch
tunnel of the bottomdie, and the top punch is-
extern t n e .1 jes J(ii] .
36000 ngh? bl g"%ﬁv‘mﬁ{%@c e %‘R{;‘%l‘-}‘geert §8af by i dkbdrgance with
clafrh 12} esrapistngowdRs o gidgr bddyvperiphsrangirfabe (349 lextenidial between the
the punch tunnel of the top die. éy) conpacting the
OpRYSHIZeH M RodyFRd drcs 24y 7 ng Withdhe, digdpss firshramd gReqndgperipheral
t isye dpu . each other to.a
Sw%%%% cf?gﬁSgdggﬁyﬁﬁggﬁhgféﬁﬁaﬁﬁ " punch edge (68') of
the top punch (60') and the die inner edge (54') of

the t di ! 0t | . th ch ed .
o oo B o LA B g v
clatre4, donYfrisiige bottom die (40") are contiguous, thereby

form ng the green body (20); (vi) movin ghe”ty die .
andopuing Hopway Hottem eeramigat die mawite cdzrs %&nc?fl ? draap associated

en if] ' of t f d
cofREENAG3 bd oyt e Re RAARN Y g O e Bher s 1™
C Utfdrivingg top &?ﬂ tbotiora epednolbdyi edgec@ot, g&‘égﬁ@f ﬂ%tgfeeﬁl]ﬁﬂj(ﬂaﬂ. said top
nprising form ng opposj ng green body en aces (22',
ang g@t}% RORen gj‘n‘ee‘&’{%ﬁ 88%‘?5 dripg SpidCopRpcineptad prgdrbitiaw green
bod¥y! 5&%& beiftl; toaRARAGE Biben Body HEntERRsoPihe green body peripheral
manufacturing a cutting insert green body inh
sufpeovithathe green bavlydbmamd Bottopoenpl fagssmgspeotivaling a gr een
body peripheral surface (24) extending between the
opposi ng green body end faces (22', 22"), with the die
5.1 nner frh¢ slethdl dos@anitectigid HBRfiRS inSett %@@1@ BodyPR acc§Bance with
52', 52") during said conpacting. 4, The nethod for
clagg i fristaiit ith e rosweetiongpesiinsy theggbatingep ang fottom die abutment
| . I 1 . .|
fufE EORERE St bR b heora BRI’ @y JPhict SR GRHE (op and
botiain @edcabedy enrfhéeguous top and bottom punch edges and
top and bottomdie inner edges; and formng top and
bott om green body edges (26', 26") of the green body

6.at sai gpt Rthod for manufacturing a cutting insert green body in accordance with

claim 5, comprising forming green body relief surfaces (28°, 28”) 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 (34’, 34”) adjacent the green body edges on the
green body end faces, wherein adjacent rake and relief surfaces form a wedge (36’, 36”)

having a non-obtuse wedge angle o.

-12-
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and bottom comon die cavity edges during said
conpacting, said top and bottom green body edges bei ng

wo omag®onn t he green body at intersections of P€T#E.2006/000036
green body peripheral surface with the green body top
and bottom end faces, respectively. 5. The nethod for
manuf acturing a cutting insert green body in

8. 20601 SHAE Ty BNl G i DS SIRAS e v

claiIﬁCE Scoapirisidp dermyihg hnaacgﬂ@e\eéﬂgéadiglef@ddt deasp bl@ﬁg a( Pdrtion of each
?h extends between the top and bottom green body
Wedge(¥0ac¥s) 6. The method for manufacturi ng a cutting
insert green body in accordance with claimS5,
conprl sing formng green body relief surfaces (28",
9.28") wilhh meﬂ@d|fotrmanu§mmg ettinphieset grsmrlfodyéﬁ(lj e aqmgrdance

w@e‘i i EROSRE g 5 1RGP ae el e 41 g e the

grs%ﬁobddlyeerfdefab@f mglmp) ttﬁce n&q%Q@Hhhﬁlet}ﬁ‘éuéh%ﬁé bé‘]h% NBrAed by a

portion of eac een ef surface
101}@124@@@1 g KSM@&% bﬁ‘i"‘ﬁ"@n alectgp endbotions pynchgressing fangy through
thécﬂe? dance with claim6, conprising form ng rake
surfaces (34', 34") adjacent the green body edges on
the green body end faces, wherein adjacent rake and

rellef urfaces forma vvedge (36", 36") having a
Onon- obtz‘g %@é et BAY! factijiing 2 eREnginspib gfep pody I accordance with

cla‘i‘iﬁ@% I%rn'lg‘ﬁrrﬂmg ihd Ioﬂgltﬂl@liﬁ g B ﬁl@&}lﬁ?ﬁ){é anf bottom Iongltudmal
accordance Wt l'aim7, conprising ng an acut

pinse(d§e 78iginetopvand bbiters tpuatiopip trgughibiomas (86°, éﬁé)hramci@sely, and
36" ...36")...9 d.for nufacturing a cutting

ha}g’ﬂ%é%@%"é’r%’&?"%%a? "(gg%ﬂi WPJB% rdance with claim 2,
conprising formng a | ongitudinal through-hole (76)

extendi ng between the green body end faces (222',
11222"), o @eﬂ@déﬁnmwi@%umm@mmm wesrhpdy 642 dn agpodance

g‘ot %Hm pun 'IS]L r‘sn?l% %@2&%&6 %\Q?ﬁr}ex}f%m% t"?é%g opposing

pofltﬁbns dhthe Imetehdbddj? peripherall badice (4230, me tandral thepuphdeletbeing formed

n ac ordance th claim rising
fﬂgwg r(%dh f‘éf?g Padhrueh ?feﬁddlwan% S ﬁa%@b ompR¥ing first and
se&%tlﬂf& lsfe %lo&iéﬁé E@ 92§)Sof(tﬁ§ 1nne17 ﬁrs} pélg)hkﬁp sﬁ%e?@f {8 g&p and
punch pin through-bores spectively,
botemidigg. sai d top and botton1|ong|tud|nal pi ns neet .
The method for manufacturing a cutting insert green
body (420) in accordance '

12. The 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 (86F,
86S) into top and bottom die pin channels (88F, 88S) formed in the top and bottom dies,

and having said first and second lateral pins meet.

13. A cutting insert green body tool (38, 238, 438) set comprising:
top and bottom dies (40°, 40”) and top and bottom punches (60, 60”) associated
therewith, the top and bottom punches being slidably reciprocable relative to their

associated top and bottom dies;

-13-
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with claim3, conprising formng a | ateral

t hr ough- hol e (84) extendi ng between opposing portions
wW@Roobl080002 een body peri pheral surface (424), tP€I/1L2006/000036

| ateral through-hole being forned by a |ateral rod

(90) extending through the die cavity (470) between

oppGesthdieicrmprising dppnsgsie waentsind diepoewiting Sace9 02, 427, 44,

fa. t j j Is faces of the top.
44cF i Sl NBhs! Sithal P PGS Bte Ak B ooy o B tomer
pefipticralngrihcesedniprijingem ineyiistpapbaniantee B¢ hs@1 akendidg from
comprising formng the lateral rod by inserting fjrst
the,the bRl fios, &b giepaqend BEwhors syrfacet(62s 83 )awrirnget lsem the
3 j i M F f’ i M ’ 3y
i R PR o B0 cmnRlthg WRUIED & AR, 3¢, and
anpineg thied peript@ral Aurfaset(PoTg 56N satdndipgefeom blodgietiomdr e@8to the die
23 38 t _conprising: .t bottom di es (40",
m%§ ggaﬁa)a?i %%Wfﬁbﬁﬁ%ﬂﬂrﬁgﬁegﬁgﬁo 60") assoc(:i at ed
t heregyd pilthchtdaghpkiSiRg dpsosaR %lﬁﬂh PGS and Bluitth AbifAB fices (647,
reciprocabl e relative to their associated top and
64Ho®% 0T Qi Bathemprnchi retipberpl susfong (& p 66T rxtadingaberchesiveen and
' [ 40! ! 4' " ). 4an e
ol I SaPUTL (80, 05l e o At el o
puhdiepredsaiofees), the die i nner peripheral surface

conpr.i si.ng an i nner first peripheral surface (50,
50" )W}?W%ﬂ’gﬁ’itﬂ‘blsﬁr%ﬁ‘}ﬂ‘%%’?‘?ﬁ‘gwﬁ%t ment face, an inner
secQnEksPEEsiRiemalhish iAGE abmtent Pled ogﬂ%gﬁebﬂ@bf)ﬁ&mdies abut

the inner first peripheral surface an er gi ng
ca¢gnoiemiivith tlee ianeti farst andesecanigeeripbaral subficds, ofthe taprandrbodtom dies

third periph | .syrface 6.,.50").extendi,ng from.the
ot # RERHBETI0) RRlBG bR i fored s P Pandi i Forom
did) uiiCthe toyneich (Piternd & the pRahtuied 61the eiiTié; Sha d

opposi ng punch pressi and punch nounting faces (64,

64" 3 s650nd T3itipn ThEish Al RIIBE 3 PRl pmgbgsof o o
aict B g BCE Rl R EREE MR, S8 Bl A RUT fiifieuons,

and dihd purehastige tofiehgbiottim puechsardgtheatie innshedgi 6f thBéottoml die are
set is adjustable between: a first position in which

CORRYOYS-e abut ment faces of the top and bottom dies abut
each other with the inner first and second peri pheral
surfaces of the top and bottomdies formng a die

14caviheyeuithey insetegigen thody plook lseti §238) catendingnta lekipuhd; hfurther

T TR N T M ——
faces through the die cavity. t

15.  The cutiing insert green body tool set (238) according to claim 14, wherein the
longitudinal rod comprises top and bottom longitudinal pins (787, 78) occupying
respective top and bottom punch pin through-bores (80°, 80”) and meeting in said die

cavity.

16.  The cutting insert green body tool set (438) according to claim 13, ‘lfurther
comprising a lateral rod (90) extending through the die cavity between opposing first and
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a second position in which the top punch is |located in
the punch tunnel of the top die, the punch edge of the
wo oepsmeeh and the die i nner edge of the top JdPET/HI2006/000036
conti guous, and the punch edge of the bottom punch and

the die inner edge of the bottomdie are contiguous.

secokfll inti 8ide phitiond (927887t S, LR 92O theimhersftt HeZipBgral surfaces of
according to claim13, furt her conprising a

the foprigl boiiA4iesr od (82) extending between the top and
bott om punch pressing faces through the die cavity.
15. The cutting insert green body tool set (238)

17 acchredéutiing msert @raen body whrdrsei @38heccoutigg taudliaimall 6y wherein the

ate B PRGOS LB P OB Tb BT oY POREIRYs op and Botbm die

pmtcﬁirﬂHﬁr(SQPr 88 s( 89°F, s88S))fofhddl MBRS tdplaridbodiBinddied ghd meeting in

cavity.  16. The cutting i nsert green body tool set
said digeyvitaccording to claim 13, further conprising a
| ateral rod (90) extending through the die cavity
bet ween opposing first andsecond inner side portions
(92'F, 92'S, 92"F, 92"S) of the inner first periphera
surfaces of the top and bottomdies. 17 The cutting
insert green body tool set (438) according to claim
16, wherein the lateral rod conprises first and second
| ateral pins (86F, 86S) occupying top and bottomdie
pin channels (88 F 5 88 S 5 88"F5 88"S) fornmed in the
top and bottomdies and neeting in said die cavity.
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