;e3e@®-@(()*4*,6, T-BJJ -1T1TLE OF THE I NVENTI ON , a pol ycrystal dianond

«f ool BACKGROUND OF THE | NVENTI ON 13 June 2003 | Field of the Invention ,
This“invention relates to a dianond sintered conpact excellent in econony
"as Well as cutting edge strength. in particular. a dianond 52%5{9%0
conpact toot whose dianond sintered conpact |ayer thickness L ecregsed.
Z. Description of the prior .art :fit t'hb'present time, dianond sintered
conpacts have been produced forTlapployiTg t¥WaVALHlWst ri al uses such as cutting

ools, des bite, eic and ussdsasneny il L v g

die, etc. for cutting or working nonferrous netals, plastics,

etc. ,anmong these tools, in paidkcestyarer anelil@myrdosi nterd conpact tgkeused
for a cutting Loci is generally conposed .. of a tool nmaterial conprising a
di amond si ntler teldotpdet heapdrothavi ng a -hick ness of about 1 mmto 1.5 nm
and a WC-Co e. nt e rbid ubst r at e, bond t he A Jduri step
where di am)n@ylgrénﬁﬁgn!a‘gbegsl:g%tsef%g %atmﬁnd;a éﬁ“eé?%ec‘r%gp%cﬁegﬁobfﬁﬁnﬁe%%o%ei ng
cut in apredeherditnag sirapsirketdi Ve acuttidig cdgeneli antord endadthen
brazed to a tool body. The above descri bed di anond sinterd conpact tool has
excel | entoopr bpsetdiagonmdopiidatedi pepratt deneT éh raxassymes flesTesded and has al ready
w dely been ys%gSCﬁQyﬁ%egp+§%@gq”1Q§‘dianDnd sintered conpact has a hi gher
tool unit coSt bé cause of its higher production or working cost as
conpared Wit ht ahbesret@nl t @l efib@drg. sidiet & chsbagspensabloeet orddavet fohe tool
unit cost in order to spread nore widely the dianond sintered conpact tool
As a tri&pelyene ggertdphig ipbopeudleh éostuitias a0 lgorsit8ereds t 8tdeciéase t he
cost for w, et erjal t,: ni,shj rin dge - ecr j B

t hi cknes%gegdf a?ﬁae%%sgrer;nghslil; E’J'er%i“%o%p@ﬁ“’ Idégeﬁé“gb\f\g%ecgé Pg?qjljrrg% lgi?nt ered
conpact heerheusi Bgrads dipaganes, | dera@res. t Bt €knesmeofhe®e Bont, t on babt mwmdras
ordinarily been used in spite of that in practical uses of the dianond

si nt er ed 2cHiBakE §1 P RESOIRFE B ebPedal¥sa viveF B8 LN~ LT BREYS | bF CatPosBst 0.5
mmis suftigi Ll S0 | 0 u ; rLob| t-hat, When
t he di angfgldacltggténﬁhéﬁgl?ﬁ%ﬂg?&t eﬁgﬁoédeﬁgﬁ%h&;r ?Q@tcﬁelage[;p hgﬁgﬁg@ s'iqﬁ%ker ed
conpact ingsslecreased o tapi.tsene’ant he ¥C-Gat eydeatede@ ~dt~carbd admsublstanondonded
*Cco0000z* 5 13 June 2003 _2_sintered conpact and breakage resistance

duri ng WOPRTETd th 107 Hise? i BEP SORAGARY2 Tomd TRAE 1 NYENTI Eheed % L] 25k 0dp§Tect Pof

t he pres [ [ [ erial .t hi.gh t i gmnd
sinteredggghﬂggﬁq%égﬁ}gaﬁgggéygﬁﬁgdﬂ%g§@e§€§5?§ﬁgd°gg6%?gagmgfa¥%éﬁg?ior

art can beosandethenlfrazsd anat hes! objyect of the present invention to provide
a dianond s~ntered conpact tool having an excellent cutting edge strength
and hnh br eakdi§e? 128 EFacad Wilf#14 §Gwe s 68RR3CE oot JSf el*ﬁéglénbtﬂréﬁrs' can be
attai ned ysar 3 aQag %?H%o%%@r&ﬁ”&@ﬁﬁ CUbbingst0Ql, COMPY kN9 redl ARBN
sintered conpact sintered at an uItra-ﬁVh pressure and t high tenperature
range suchhvehat dimeotid § i sopriesentered cstmlbk ehavamigghandoot hliC- G it e
cemented carbide substrate directly bonded to the diampnd si nE‘er ed conpact
during a 8p Of |5 rt BeF nif OaHd ObPA WA Kt 401 '08F BBRRT °F ' dtigh "ehe ONCEo
Lype cemepdedicartdlde; RuORhEahe. d MoVl 6k o8 ALLA Qbs i IR drlilCkpeagson] the
WC- Co type cenent ed carbi de substrate to the thickness of the dianond

si nt er ed wowpaake !y ayerdiaatndss inesrddhecapakaitticon ofs Q. t8ia$ WC: Gert yize teceiment ed
car bi de substrate/di anond sintered

unit cost. 1t 1s considered to decrease the cost for raw materials or finish-
ing a cutting edge by decreasing the thickness of the diamond sianterd compact
layer Hcwever. a dizmond sintered compzc: toc! having 2 diamecad layer thick-
ness of 0 § zm to 1 5 nm has ord:nar'ly Seen used :n spiie of that 1n practical
uses of the diamond siniered compacts, thers arz of‘ten cases where a ih.ckness

of at most ¢ 5 om 15 sufficient This Is o2rsbedly due to occurrence of 2

—

problem tnhat when the diazond lazyer 's th nne~ the strength cof the diamond

sintered compact 1s decreased 1n spite of the material being a same dramond

*G00002*
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conpact (Poly-Crystalline Dianond. PCD) layer s 3 0 and the di anond
..Sintered conpact |ayer has a thickness of 0 05 mMmmto 0 45 mm preferably O
12 mmto-0 36 mm BRI EF DESCRI PTI ON OF THE DRAWNGS t The acconpanyi ng
drawings are to illustrate the principle and nmerits of the p{£36hd 2003
invention in nore detail Fig. 1 is a perspective view of a sanple nodel of
a di anond sintered conpact cutting toof 2oy a sinulation graphic to

i 11 ustrenéered empagis ag‘?e@f@“@h%r‘”@éfﬁi&lhcq Her ddseoréf g @i dnBhidsi nt er ed
conpact | ayer thickness of 0 8 mmand a WC-Co type cenented car bi de
substrate to dianond sintered conpact |ayer thickness ratio of 1 Fig ? is a
perspective view of a sanple sogehy of BIEdiawrenysi ntered com 13 June 2003
-3pact Cutting tool by a sinmulation graphic to illustrate a stress state

t hereof in kthes cdsebisEt fdiendragest nnesiddot dRpeey | deapet2 tehiddkh¥sd of 0.5 nm
and a WG t o n rhid ubstrate to di [ I o act

| ayer miggﬁ%tééggethr gn@g%gg lgfae,rg%‘—'icgfngascl%i EsOo ' pwehre E)%yc? Fé\?gg?/“%e@vésgcfr ?%dsgﬁl e

nodel oOferd 64 apPnG &t At ercgdl weogpaed. cutting tool by a sinulation graphic to
illustrate a stress state thereof in the case of a dianond sintered conpact
| ayer thickhleds afoterdopapchrd Ahe-@rGent ypeetieonenitoedr Waibiadéi agabbtsrat e t o

di anond, si ntered c act layer thickness ratiq of 3 Fig. I S, a perspective
Vi o of 5 Do HBPE gy TBY R 3h BHGHGES: LY B OB PALT LRI Y WU ey o

sim ati gfe GEARAECcet @idnl hushr@eu@ st rgss state thereof in the case of a

di anond sintered conpact |ayer thickness of 0.3 mmand ~ WC-Co type

cenent ed caflrsdeosiebst cat et @ tdi eadod asd ramered L ciETpdcibayetuitthiTkpels s
ratio of 4' Fig. 5is a p§r§é%ective view of a sanme_m) el of a dianond

si nt er e8BEHHLE 2 QUL TGS 1081 %GO MR3Es SUP HFOF ‘gf AP @ 650 PTUSETGERY a
stress gial eeddRPEO0l rakP BP 1686Q1040nd (N 3PDNA1 SiIINE NG HANDRAGRD RAVETo

t hi ckness of 0 2 nmand a WC-Co type cenented carbi de substrate to di anond
si nt er edymonpeoted aperidehjuwkhregs diacitdyofoniefity. t1® (Aincahd i (Biredr@oneadtar ged
phot ographs show ng .presence or, absence of chi ppi of dja sintered
Ponpact LEUTE g EbASs SLEurdi 1 TG Ehd oo 9Bni oA SRT e BnaC 16 bPar

after a emldtbnGaW01de! Bbstesk, qepgnrdi Nga0n Hhe GGk R, Cerentarh ealdi de
substrate to dianond sintered conpact |ayer thickness ratio, ;.a! being of
a sanpl eendntethecapb sizentbsitatentd ohe ahdcknB?s béi g dfambhdts if tared arvpagdtson
DETAI LED DESCRI PTI ON,OF THE | NVENTI ON The i nventors have nade vari ous

ef forts 'B&ToBEHiSHI &S IBS"5+3'd8Y %And high fracture resistance di anond
sintered comppgct<fpi-cthg PULROSR40f BFN SYidda tde ARPY S idesehi bed objects
and consequently have reached the present 1 nvention That i1s the present
invention can be acapapi i(BhiedChytaBknadiehear B 1ak3r JEng (2003 -4occasi on

of lowering of the breakage resistance by decreasing t@(@_thi ckg)ess of a
di amond A8 nther ERreBhSARteTPGFARPACS WAl IT8F § HahckiReS ©hi LRACYS 140 8°fhto 1.5
mm) of thercapPnl v, ysed ?i@r@,ﬂd sintered conpact tool and conprises the
specified constructions of the present invention sumrarized below (1) A
di anond sintered conpact cUBRIER@ESORIPTCANNPF ITHENIR AR X nood sintered conpact

sintered at an ultra-h!gh pressure and high tenperature and a WC-Co type
cement ed carlBRo&conRAwl B& AraRipeTery Wohdaeditadet He o lambhd $1theeridd Yonpact

during t Si I and_ brazed to a tool body through the WC-Co type
cenent egthc%;aéra%isgét shﬂ%“?#%?g“ qghev%?%ﬁ aratio of the thickness of the WC Co

type cenent et gcar hisde psbiisttatey teq §he §dhbckness) bhe di awand iskater @u-

compact pact cutting tool by a simulation graphic to iilustrate a stress state thereof
in the case of a diamond sintered compact layer thickness of 0 8 nm and a ¥C-Co
type cemented carbide substrate to diamond sintered coapact layer thickness
ratio of |

Fig 2 1s a perspective viev of a sample mode! of 2 diamond sintered com-



| ayer satisfies the relation of 0 8 S WC-Co type cenented car' oi de

., Substrate/d!anond sintered conpact layer S 3 0 and the d!anond s!ntered
conpact layer has a thickness of 0.06 nrmto O 45 nm preferably 0 12 nmto
0 36 nm (2) The dianond sintered conpact cutting tool, as dppgihdedoizn the
above (1), wherein the dianond grains fogning the said dianond sintered
conpact have rajn size distributionof-0.5a mto 30 a m preferably 1 a
Lo 10780 e By TELbd s Hird i 28 1t B SALRUApHEL T BT g (T6rS B4 ety PBed i n
the aboyg {nb) cfe (8)a dWMAGEECIsMn fched MBhoRhr €52 radpkkREsta bhe ngumacgcof, the
cutting tool edge during or after brazing the dianond sintered conpact to

t he tooltybodynetiedutsndtdeesNBt G et Ypd 1 Tomdnt iedetdr bingec sUb%eT 4t ekhessa
conpresstive gt ess ! (4) The dianond sintered conpact cutting tool, as
descri pédtih?® H@ one of the above (1) to (3) , wherein the WCCo type
cement ed cary ! 16 SHBS{HRLE (DA eR dik GsBEsS 10fe 00! ol @ Dofl TTh (1o THhE-

di anond sintered conpact cutting tool, escribed !'n any one of the above
(1) to ;pdpt owhermm nodlhiy lar amiuhgtibs gravkicedo ddtiudtyathe ssesvfstatesitharenf
brazen g material preferably consisting of 30 to i0 meight % of A% ,ng t he
bal ance Of 1B CPEMSE DAEATORI QR teZRY £8PREE ( BYerALHiCAMIdOSi'nt medfdc r?%é ?

mat eri al I, Si 10 i i r 1 a Lt ered at
B R R A R B
car bi de suibhstafae directly bonded to the dianond sintered conpact during a
step of sinterin?, 'n which a ratio of the thickness of the WC-Co type
cement ed carbigde? SabsPREIRECE et We Tt B akFidede drdehal i AhbiPdd s3'At&reddcen-
conpact ' _Jlay st t nel at.i Q.8 S, WC- t bi de
subet o B ST BLL B PR A PRl o5 Bl e YRS R T R L
conpact |mykré dags od & hiiekn@ssingérdd Odmpam tiayér 4m gmmesspoeflesady yad -t t o
0. 36 mm PREFERRED EMBCDI MENT OF THE | NVENTI ON The fundanental principle of
t he abov&RgedtMenbdd Cr i 8atSUBREre1y toodagandsintenady CBBPAC| LATET ditleskness
hereinafgﬁﬁoqEngrally, a di anond sintered conmpact and cenented carbide ~
substrat e have respectively a coefficeint of thermal expansion of 4.0 X
10-6/ K and ; Big-656% X kOs&cKilnveerstep einprakidigl aifi niished §@abrdir om-a

di anond sintered conpact material, the dianond sintered conpact material !s
exposed P taChiidRe tiéfbdrat prduladiqn eparhliedst | OOt Gtaw ishiesdi slenardgers®dr ki ng
or brazin o b er.i ' t ' ' a ress
cccurs | nPeHe Gienbna Srav e el et oy Tl T b P of dned il e Do
coeffici enge eéndnlied makhi@xpamst@ne bet weannd hentiragondpsitnt &reediicoxmast | ayer
and cenented carbide substrate and !t is considered that when this therm
stress ! satidnderited into a tensile stress at the cutting edge part, the
cutting edge.strength, ! owered.,to deteriorate the breakage resistance
From the abobirdadect B B ARGS! nebro e epb e P aR e e2bfereBr our
various st uwhiesidghat dhRndtNeatddiicloness: Qut@ndi RIPNAcsirt f ad menpagend ayer
and cenented carbide substrate is changed. the stress applied to the
surface dfivaniéon gofl asdepe ar & ad hemgedh tf i RO BNSE | @sst rdependt o8 vonpreksilve
stress Thys, furth rnn&e met}bethvegtorsdhqv%astudied Sych a condition
that the §P?é§§“ﬁﬁ§ﬁ?é HeoSHoeratsr PR b MR d 1 HA TR'GI CRaaRt &Y LohVEFE®d i nto
conpr essiry e St 18S$e 1 @ANG: GORSRUARR {ne pAave: FQuad bhakdt e SORPraSsiMeror
stress appears when the thickness ratio satsfies the relationship of 13
June 2003oz@NCs@o type cenented carbi de substrate/di anond sintered conpact

| ayer S 3 0 The present invent;o ~%§g tge,tﬂ obt ai ned know edge.

Therefore, as the th~ck~ess%ngHE9[9 ?ﬁﬁ Qfgg é_%ggwﬁide substrate is

thinner, the 19kr &senORsHGULFi00, 2008 SHHRCEAIRE, 1 S 8 SbFARGeINd 11 gh

conpressive stress and the breakage resistance of the cutting edge Is nore

i ncreasedracture resistance diamond sintered compact for ike purpase of achieving the
above described objects and consequently have reacned ithe present iavention

That 1s, ‘the present i1avention can be accomplished by making clear an



If the WC-Co type cenented carbide substrate is excessively made thinner,

. however, a large tensile stress acts at the interface betxeen the WC Co
type cenmented carbi de substrate and di anond sintered conpact |ayer to | oxer
the interfacial strength Thus, the thickness ratio should suif gbhhe/20630.8 s
WC- Co type cenented carbide substrat e/drgrmnd sintered c conpact |ayer s
3.0 Considering the balance of the stress on the cutting edge surface area
and thatceasiphel] mwerfracohltﬁeebreamemmstmem wrtewegc@ﬁe It €4 Sr bi de
sub strate an a i onp ct ne, .

prefer aﬂﬁe tégmo jdugsTt% ?e% t%‘g%%cé% r ?rSBa? hanf Eﬂel &ﬁgrﬁts@, éstMCo type
cenment ed. sadbi ke t paIkSEd0Al £/udb@DNEh T Hitnek Ll @armacttobam@ﬂ dudr Agssfiewn in
the acconpanying drawings. gig 1 to Fig. ~ iconmputer graph ics' attached
herein), soe%@!@haﬂﬁ@trustwéw sthet eresent ngvemttphesugmrf‘ae% befo% he di anbnd

sintered co varr on th t hi cknes the V\C Co
type cerrente Pb?% UDST Egtcomghcg r‘n%dtog nere l%%pga%t i?da;%é[r] er'Ed

whi ch a negati mwaédua iandiGaias R pQ@E@Ir@SédeVﬁrélt f &S riakdenand ya- hps~t m a
val ue indicates a tensile stress value It can readily be understood from

t hese grtaphraﬁsertﬂ@atcath cevsina tedd Uanbhdeomrﬁdckmesmddwmnﬂnﬁlﬂltaly@r cegviackness
ratio ° t he B onpact -~s
sub; ect SIQ%HSStepe sﬁrggs [tgh?'%dugh“’ergato ﬁgtoﬂhgwytﬂgor‘ itBe jg?){fo t{ﬁ‘ee stress
i's substanth@lil ¥ardedo sandr m.enuthﬁrcrhatlrcatTolorOEh@-th&qrrpsrses_slt\re Ei-CeS§pact s
t hereon Thus. ~t can be assurred that the strength of the dianond s;nterd
conpact cemi@teﬂiumbzd)E()BubS?trateayerthestNlok\msedo tthatd1emndt he tewdl cpwef br nance
is deter'orateg fnl} actlron of, the tensile stress on the surface of the
di anond YAt e bISde 48t"98/8P Hccordingly. ~t can be concluded fromthe
si.nul ati on resul kwtft%ttmc&m@ntséaapao%ec!;ue?h%wrarteonrdeatmteét as a tool
shape that no or little tens~l'e stress Is reactd during brazing heating and
the relationship ofoM@eCaayype=cdmdnted carbi de substrate/dianond sintered
conpact layer s 3 0 gives the npost suitable structure The effectiveness of
t he abov# e%‘%:rdr%“e’ddcsdﬁ'b‘ifteércos‘%ﬁ' a4Ye8nhEsaR H1651Sy He lptobed obbciudl of
bei ng inj [gqupabagr@q t 1Mt B ,he tendency of t!~e tool performance when
subj ected to real working as is evident from Exanples, in particular,

Exampl e 2 F+@ The (Aymoands i@ Byredr @nphot ogttambstomespecctesagetey of the sranpd e of
t he pre: Zﬁ |nvent| on and that faqr conparison, .that di anond si nt ered
conpact clitt FHgetbdire, ¢ ‘ta%t%eng'tar‘tlﬁnftoﬁ%t“ﬁ F%Fkéatdaéé@‘m?é'%heo\ﬁﬂtﬁ%gfe‘htcéa"cfr
absence 9fg:Ghth AR, DG Of (b0AEWL b1 LEASSIAIL ST (Roflibb NG MATH NG Lesl,
dependi ng on type cenented carbide su strate to dianond sintered
conpact | ayer(3t I‘rhctdnemdratnrteredASenmamt et siegnt dor omast besse i pdotoghapsye i n

t he case of t he sanple having the WC-Co 't pe cenent ed carbi de substrate to
di anond SPnt8r &4 cHRpadt theipel stRgsskarAd e i BanptHPfe thet chipe 18§ PRk
Phesen cIeRLL QR of NP b PERREE XalMNG ARLAPL RGP Ble LEH ! BEnLA0E OF
t he conparative sanple having the th Khedd Fati 6 outside the scope of the
pr esent ‘tmr\/rﬁlghltm’e C-8o nypbeknditethsapprargsumtea foound atndrbss cutdtirags edge. On
t he ot her hand :lie thinner is the thickness of the dianond sintered
conpact | ayer'd! {The HarerdasiidAtslgeonrsct ot t1se tetlantrudesir | 0F0 pR GAdcticon cost
Since :t ks, di ulit 1o tab pr C di anond_sintered, c C aving a
t hi cknesskc tthl let'];sosvgt hla I @ é/reho%g‘\%efc % ttyﬁr cclfngnstsego er ‘{5‘ d glasstaC %)t 5 mis
requi rednka i be qrhesent o NvieN) Weg, as the d; anond si ntered conpact and
~C-Co type cenented ca:-b~de substrate. there can be used comonl y used,

wei | - known diahog draagdiandepopgonrgct sjuit erfedoConpadescrapet WC- 208 ¢3fpe

|
cement ed o?a{hte gt?ov%upﬁt ant-\ S perern t%o B:razmg 18 carried out by the use of a

stlver brazing material preferably consisting of 30 to 70 weight % of Ag and
the balance of at least one of Cu Zn and V!

(6) A diamond sintered compact material comprising a diamond sintered



ment ed carbi de used !~ the present invention Includes not only those

. conpr!s!ng 5 to 25 welght '"o Co and the bal ance of WC as a predoni nant
conponent. but also 'those further conta!ning sonme quant!ty of T!, Ta, etc
As a‘'shape o~f the dianond s!ntered conpact material, any type;@he 9603 Nary
Inserts. cutt!ng tools, drills, reaners, etc. can be applied In the present
I nvention, the thickness of the di anond iintered conpact | ayer can be
rendered thinner wthout deter!orat!ng thé breakage res!stance of the
cutti ngctidart sdpkerepadape ! Brash rids8ressate 2ot hd SEPFracw ofnt BefChit ! ng

t ool ed ~ r ! state .= ! he
surf ace DF TPETELY frmy CFour Bage. fioe o1F) bpE g L S a TR P R s
state (dirinthe sdémndond nsémher ad caopactaciansbe hwelnh elhakandechdyC-ddj) usk! ng
the thickness rat!o of the dianond s!ntered conpact |ayer and WC- Co type
cement.e@eRedf ¢yl garkigpstubat@tecto tip ghichpesscaf thiged Gapihe st es et speRsct’
substra i d. sinter ct 1 aver s 3. 0 whereby the breakage
resista&%&gaﬁggghgﬁiE%%F?ggﬁgngtrength at the interface between the WC Co
type cenment @3 cas bitdeo Sybstceadn e@ndrblidandng ¢ sd tat €ra@eh Cempretd | ayer can be
ma! nt ai ned Accordingly, it is poss!ble to provlde a d!anond sintered
conpact tool havi rprad&ufsiesi ent 3k eakage resistance with a | ow prlce

For oyt e Ah I 00s e et SIPRE L% B4 BERER ghANC WA, L

fin!sh-paetdrabng)d e pan@uUntigofy scraped d!anond !'s decreased to reduce the
mach! ni ng cost. In the present !nvent!on, furthernore. braz!ng can
generally be ca.:-r!ed oBREFARRED EVGPHEREMIGIE Ot iIOCENE0B00 C us!ng a s!lver
brazing mater!al, for, K exanple, brazing material consist!ng aof, 30 to "0
werght - of Mg adtrprel BNt 6F R gRe B B R ElnE T Bt i ver
brazi ng yyat ey aleS | BrQtra@BWRralfdrean ats@rPayusediimnd e npérRgenpddtvent ! on
The presen: invention will noWbe Illustrated !n detail by the fo'iow 13

June 20034 ¢rgeBEsednpd rdsdevisubuatd have irpgpechevedare cogf {1 Edeanpd fe tieraadi sk nade
of a cenmented carbide (W6, 'o Caw th a diampter of 29 ~ nmand a thickness
of 2 mn%%nsdlp?aor{gé'g) ixslvégs’c%ﬁ%l‘é magle “bﬁbT vvitIH_ BF<Eh P r 1 kAP S et er of 30
mm  On the;cerentigd GapPide, Mbsk s17rRbl Ghadgesh dk aDNeh O AindBd RAYIIE] @
grain diameter of 0.5 to 4 a m wa;ch was then covered further with a Co

pl at e Wi topactdaeet oF 16fex20se8 hmaahikht hémkneisseofe © 65 rersard0aCdiwkne ude
of cenented carbide with a diangter of 29 5 and t hi ckpess of 3 mm and
lightly é‘é%arrégsvép&%é‘ig AT ras ey Gft%tﬁotﬂﬁdylﬁgyf 'iLaga '?q*fé“&? éﬁ%ﬁamirtél?ens a~ere
charged iy ighahged+AIRUBER &S oS dndnd Ah Borkd WiERa dthl Sy et aRRUL & 4Ry -
processed at an ultra-high pressure and hig:1 tenperature, for exanple, a

pressureeak b eodPacennd & tkevper axuirsiofl bE4bEnati ammodd s nteeedocmarpact

a~ith a thickness sho in Table 1. sandx~;ched in between the cenented
car bi do VSR SMOnGRE S GHnEEr O B GPUTa16 26b1 1 18 4 S1BEk b 884K Se for a
tool materdall sthascementad:caibidle onspnestide of ddie.sinkergd gegpact vas
conpletely renoved by weans of a surtace-grinding nachi ne,and electric

di schar géhexoutting;eige deverzeh Gonsequedttydeteherretevase dvbaiazedres stanes i al f or

a‘di anond silprt ered corgpact t ool having a total thj cknlpeoss of abrogg_tZ pm and
conpri sing a' < H& AP Cof 4T HitAnitd (Y it etled! Wonpadt 104FerSvl ttRSH M ckness
of 0.2 tg,0:28 AN ARARI 1A e LA GALLEE FUNRHE L Gtered conpact layer

and cemented carbide substrate is changed ‘he stress appiied to the surface

of the tool edge is changed fron tensile stress toc compressive stress  Thus,

furthermore we the inventors have studied such a condition that the stress

applied to the surface of the tool edge :s converted into compressive stress.

and conseugently. have found that the compressive stress appears when the

thickness ratic satsfies the relationship of



Then, fromthe thus obtained di anond sintered conp2ct nmierial was scraped
off the base part of the cenented carbide as shown in Table ; This di anond
sintered conpact material xas cut in a predeterm ned shape and brazed to a
tool body to prepare a tool for a mlling cutter ;d;anond ﬂfyjqﬁgbgmppact
brazed to one corner of cenmented carbide., ;a the formof a regular tr;angle
with an ;~scr:bed circle of 9 525 mm irfsert relief angle 11 (overal |l per;
pheryand t h;Yekbedgrs cemenipd caalide tubstiatg/ bdgerd 8! Resshe of radius cf 0 4
mm t;s;ng %QﬁpﬁﬁsHh%angcy%ting tool, as est;mt;ou test of the cutt:na
propert;es xas carried out under the follow ng cond;t~ons shown ;n Table ?,
t hus TReJumee2008vent 1€h obtbased ng thestiukssoisthoved kmovwTaddee 3, in which
brazi ng had been carried out using JIS Z3261 BAg-3 as a brazing mat eri al by
heating in aMBrf¥rer d§uEifcyh KEa8SS~Hy 2abpaP at¥ag camealdutarpspe GuPsifaleise
2003 -1 e rge upt Thi f D ' of
Comant o™ T N B G arnadi it Sred onpacrcar By S Saberiist ala Loy i

(mm) (MM sktedD and5Be HHR28221r30s4h0e 2 O30 cuBCng 30Re 3G 8340.nERa&M0 ~1 3950.
60. 280 3 .1 0760 60 280 51 7970 40. 180 52. 7880 40 180 3-1 6790 40 180
21. 11100 tBo ¥C1Go tuge cempntqd gartgde spdotrate w3gp@ssiwdy wpdgothigper, 4

3Conparisonl30 60. 281 03., 57140 4 180,.63. | Tab 2 ] rkpi.ece.
oo ROt BFet @ rag g8 hefhie s APrs B iR akel the LD TS

directi ogeretidd BgroRaé &uePDO 2 i ddhdndng lepéd cOhacimeeed oRedver 0thd2 mmirev
i I Cutting Tine 3 mnutes, wet process | 13 June 2003 Sanple No.-12-

Tabl e 3 Riignkaorehrstvgnith (Thes) 1P62B3Ra% 8522367 8209 28M\039211281231
Conparison 1 r _14 br ok wi Ll .clearly . be under rom Tabl e 3
ﬁéj g(ei“!@ Qj]betééea m%&%d ﬁf'rebrlgé scugﬁ%%.é?}adﬁé gnd frﬂ%geg

that the tool using't Sl eri according to the

present invention exhpkitt ayap excelgl ent cutting edge strength w t hout
breakage of the cutting edge.
Considering the balance of the stress on the cutiing edge surface area

and that at the interfacial part between the ¥C-Co type cemented carbide sub-
strate and diamond sintered compact layer. it 1s confirmed more preferable to
adjust the thickness ratio to the following.
| = ¥C-Co type cemented carbide substrate/diamond sintered
compact layer = 2

As shown in the accompanying drawings. Fig 1 to Fig. 5 (computer graph-
ics attached herein), the thermal stress state acting on the surface of the
diamond sintered compact layer varies depending on the thickness ratio of
the ¥C-Co type cemented carbide substrate and diamond sintered compact layer
in which a negative value indicates a compressive siress value and a positive
value indicates a tensile stress value

[t can readily be understood from these graphics that when cemented car-
bide thickness/diamond layer thickness ratio ‘WC-Co/PCD Laver Rat:ioi = 4 or T
the diamond sintered compact 1s subject to tensiie stress thrcough heating
when the ratio = 3 the stress is substantizally zero and when the ratio = 1 or
2. compressive stress acts thereon

Thus, 1t can be assumed that the strengtn of the diamond s:nterd compact



13 .June 2003 - 13Exanple 2 In an anal ogous manner to Exanple 1, various

. materials each having a thickness of a dianond sintered conpact and a

t hi ckness of a cenented carbide substrate were prepared as shown in Table 4
This dianond sintered conpact' material was cut in a predetquygﬁgng?pe
and brazed to a tool body made of a cenented carbide to prepare a tool for
amlling cutter 100 test pieces were prépared fromthese sanples, after

whi ch culttyEhig sebyerefor kiaig! svadhedep| oaroupa it hy 4o arbied Whébd 268 %r ai n
size = &00,and oql i.nding. di am WA t ndi ng on
t he thicqnégg°8¥§H%éﬂﬁfgagﬁg%giﬂﬂ?éé%épcﬁépg%@gwggg?mfgé?ﬁ%ﬁ%ﬁ~gggg shown

t he nunbgycoed neoy Kiingahest sondlbeednoriet hofs i hiifa€rdrokegoodsthanduthe sonkents
of inferior goods. fromwhich it is i apparent that the dianond sintered
conpact sCTadeBYidi ty 16 I ef i efrassantooil nsfeAt i [BAt eehphilt t tiket96at LiBEreshats | ess
br eakage [ ri cutt | edge ki the productivity is nore
excellen%?%?ﬁqggg a?ﬁ%&§¥§?5§§ﬁﬁﬂ§ ngighggggggfﬁb to the present invention

and Sanpl e i Vo 19-taceqedidi@ntd t0@ s is@bs Bhte/dsndaansicleasd y be seen from
Fig. 6 (A) and (B), a nunber of chippiegs are found in the case of Sanple
Vo 19. but chi pppirgst dreesca& dely found in the case of Sanple Vo 16
accordin?.to éhe prese t #ﬂvgntion. 13 June 2003 - 14~ Table 4

Sanpl eTh B8 EoPOT ANGAUThE ERSAEE of Cenment ed? /

i . NoSi nt er edgonaacdGaidiede oBURR!t £ RvELAKEF | RENEYoITEr 15020t 94 cA16Q280, 31
07170180 31. 67180070 22. 86Conparison19070 71200451 84210281 035';- Table

~ Sanpl ebdNoromnbetausé of nfeank oim ¥l gerRatent( 94 thGbodde@eoay rédtB5t®wI99 16 0
100 17 1 99 18 2 98 Conpari,son 19 98 20.. 44 21 33 note ~ not available 2
36 . 6 PEATRHEE BT TPOTI B ol BEGUPE G bue bie i 287 Syt HAS Chi ppi ng
chi ppiNgparticular, Example 2 -
Fig. 6 (Al and {B) are photographs respectivgely of a sample of the pre-
sent invention and that for comparison, that is, dizmond sintered compact cuttj
ing tools. taken from their rake faces, to show presence or absence of chipping
of the cutting edges after a cutting working test, depending on the ¥C-Co type
" cemented carbide substrate to diamond sintered compact layer thicknmess ratio.
As can be seen from these photographs. in the case of the sample having
the ¥C-Co type cemented carbide substrate to diamond sintered compact layer
thickness ratio within the scope of the present invention. there is scarcely
found chipping. whilst 1n the case of the comparative sample having the thick-
ness ratio outside the scope of the present tnvention. a number of chippings
are found at ithe cutting edge
On the other hand, the thinner 1s the thickness of the d:amond sintered
compact layer, the more advantageous from the standooint of production cost
Stnce it is difficult to stably produce a diamond sintered compact having a
thickness of less than 0 05 mm. however. a thickness of at least 0 05 mm 1S
required

[n the present invention, as the d:amond sictered compact and ¥C-Co tyoe

cemented carbide substrate. there can be used commonly used, well-kanown diamond



out of size spec chipping Ch~ppW Advant ages of Present Invention The

. dianond sintered conpact material accord~n~ to the present invention has an
excel.l ent strength when used as a tocl material for a cutting tool,
excavator, etc 13 June 2003 What is claned ~s -15 1. A di ay®mpgnhshobgred
conpact cutting tool conprising a dianond sintered conpact sintered at an
ultra-high pressure and hlgh tenp eratureBand a WC Ca ype_cenent ed carbi de

subst r ats8 1 Hieectany2 Yentfed Ve ¢ ot Wé’ed‘?%ﬁ‘éﬂﬂ 831t B¢ S4°EY ﬁ'f)%%t Hir frgoacstep of
s~nter~ 0 e bi de
Substr ater P cEIAEEASke & LACh-RRY PEIHOL hE R LR s B

car bi de Subs¥sr aeght ds t(:heantihmkmasmfof%eadiaamudmsmttewoadommpamt dlayer

satisfies the relation of. 0 8 S WCCo %yge cenmented carbide

subst r at @8- dubHE st Hitardas compaeenidyett 11.37a #i@ t He disamtmal sivfter ed
conpact o) apond, sint ered
conmpact %gyﬁﬁngﬂﬁgg?&Qh&ﬁ@??ﬁﬁggaq Q@f”ﬂﬁ$ Opmﬁﬁnqugn QHShS%kgggst%¥gth
sai d di aqrandk, sraztuelred e¢onpactvel gypefed S ~n a range of 0. 12 nmto 0. 36 mm
3. The dianond sintered conpact cutting tool, where in the dianond grains
formi ng the Haitde drafdid Hegriann t§?z@léllif§t5f5|Huﬂ%ﬁléﬁonéf“@tge@nﬁqm@ago um 4.

di <t i butioh G Che tanbe ep webd s fer M E nbnBe e ot Bunn

cutting tieobuttase Cloal rede. ~Beddudk M $t@iss2s5tash fnetied scompacs: baveunsagl ai ned
~n Claim3, grains is in arange of 1 a mas clainmed in any one of Clains 1

to 4, whtreieisehes r&m yoed @98 4 camfwdsoret Heesurstare l@foot*heneduqm gy stoloicet
edge duri afte braz g t he di_ar i nter ct to the, tool body
t hr ough 9{: Lhf“/\(? CE) rigyp%o c ntaesd l:éfrsb{ggégs%l%? ra(ﬁga+ 8%1‘?6Fpessﬁlaetest ress 6
The di anpndpginkesmds coapactofdtt icad Je0pb)1-881 Gk ad rb?damsﬂmy oret gk ai s
1 to~ wherein the WC-Co type cenented carbide substrate has a thickness

of 0, i tleﬁsoragtucrmP ithaHeéantindnbndersidnt@rect dengrastd dhtEd nygre oedentes cermdeed
~n any on%r(% a=-ns 1 to 6. wherein the braz;ng is carried out by the use
of a silve¥F'h ta?z ng material 13 June 2003 - 16 8. The dianond sintered

conpact cuttpng toalc-casysd @bﬁ%@ed"&ag@'er@u%stm%y@l'aﬂoﬁch%x§ﬂe|r¥@r brazi ng
material consists of 30 to 70 wei ght of Ag and the bal ance of at (east

one of Cu, Zn and \dozba@ Peydrandnd Osi nt er ed corrpact material conprising a

di d- t tered at t d, hi.gh
Cempor at Q1B hd 14 CRECts TYpe T KaReiol oo b & UL PR D Bl RBRLIy ioRted Lo

the di ampagyesh nﬁh%rﬁdcg&%a%mgweun&r@x@t ePysata & BEE i Bbndl S Y RNchpk @t i O
of 'the thickness of the PiC Co type cenented carbide substrate to the

t hi ckne:ssiam‘r tire bdi mnotad ngd nt écedd oarpadt 1sapessidat itsf pragiddhe tebatd on of
g g 3 H %-1zgcoerteXpc%mga?cqe?go?dha%%i?lad(saufsflljglsgnrtagree/agég%npgsqs !anncteevclqtg ) ap(%tlcé ayer
Moreover, the thickness of the diamond sintered compact layer 1s so thin
for example. as represented by 0. 05 nm to 0 45 oo that during cutting edge
finish-machining, an amount of scraped diamond 1s decreased to reduce the
rachining cost

In the present tnvention, furthermore brazing can generally be carried
out at a temperature of 700 to 800 °C using a silver brazing material for
example. brazirg material consisting of 30 to 70 weight % of Ag and the balance
of Cu. Zn, N1, etc A number of other silver brazing materials are known and

can also be used i1n the present (nvention

The presen: invention wili now be 11lustrated 1a detai! by the fo'iow-



( and the dianond sintered conpact |ayer has a thickness of 0 05 mmto 0.45
~mm 10 The di anond siniered conpact material, as clainmed in Caim?9.
wherein the thickness of the said dianond sintered conpact layer (s in a
range of a. 12 mmto 0. 36 mm.AY. A Anl 13 June 2003

.AY. Al . Al . A5 . AHY. A. ASY5. Ayl . AsYY. A Al r. Ayl .AYl" 7S a3Q
d/|wwnhcAY]ca]ca]ca]ca]ca]ca]ca]ca]ca]cabca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]
ca] ca] c<alicalsl cakcalbealiGal Gak cakcaleZ?+w af | " * 34| Ak, a}xsni d_z]] ca] ca] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]ca]ca]ca]ca]c
a] ca] ca] ca] cedanptd 1##$$SSSSS$$$$$S 94

weq vql gb .

ca] Cav] cal caUTEa CaTba chrehs Ua] car barsghya 1+ o LFa GRIRRLEAkCA saeal ol
S8YBEEC &AFR&a " o\ Bkmess' df( 0/ dul §3S" YeradWhBd -i¥-a capsule made of Ta with an inner,

/1 >0} xsnid_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca]ca] ca]ca]ca] ca]ca]calc
a] ca] ca] ¢edneddrca] cH)] em] céi ¢ag @apw]edaaaﬁoe&zzmcza%pmw@gm«rar ns

==>h idZ
2] ol cafCATEA 851 Ga) L LT SIS 8] BafoPoal A CF e HBE BEVCEPOIEERXGD) H
JJJ" J3JJJ 44 K KEKiyk M MMMYM v g g3 Y] ]mﬁaérfaalmkﬁ@s]s(:@ﬂ faabmlncald(:“ad]@@]m@@& @l ca]

ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca ca] ca] ca] ca] ca] ca! MVNNN>

OHOOQ QORRES, - TsTa e TdbuUVandter of 29 5 ma and 2 thickness of 3 mm and 1ght1y

V1VGVYV~yt 0 ca ca ca cal ca a al ca] c”a] cal cal cal ca] ca] ca] ca

Vo] cal oL BLFStHLST Car Capbi) Careatt AL Abp o dP oot AR G OMPFE LT £ 300§ ki

Haa+b@1 0 al calcalc”™alc]cal calcalcalcalcalcalc

a]ca]ca]ggyégf%g]h&?h %glgngg%c tﬁE}Ea}ca}ca}ca?% Lbc%& %%&1()]#1%%&1()]9

Y 10%& ()-910%&d (thig cOAMYR\WAYRD oy e 4SEE 024K 2 1 ) w1 WanBX MY Ip#te 951 ©%4R'd (D iga ten-
y#10%& % I $10%00& é‘g $109YEEL %gg | YSLOYRRE %)- '%$10%¢#& ()= B%

}M9|#4 10683 10, FATCIRARP- 2/ Prasouss ©f - Y1P1 812 #1090 PSR 1 3 #2100& U = m y#109&

b@# Paf%/&]- ﬁsﬁe& é)coﬁazcjcocyﬁ‘% é)hal'g(%%@s (s)hown er Tja% él'q sandwiched in

%;10%& ()

dwX9b @ #be¥reRn(Phe tMeﬁO@dﬁ@ér(b)xdé 2fi bkl 0% &o £ ged! s @M ri@Yg8g88L a1 ) -4 [ser~100/Q @)
& ()-1'@M 10%& ()-/ m >b ?#10%<& ()-!(Of +90%<& ()-) 10%& % y&3" 10%
<& () - g$,t12006s" 3l e ipToRsto 0&‘ ji erigh PEOSEE@oMEd (Jarp  ggyon dne’ side of

132%\ 5 gil’ggﬁ%t( xay%mﬂlﬁ%fgg%%ngg%m%%?ﬁ%os%ﬁ  SLT008%™T) - 1 #1008

WRR () - d%lﬁé%hﬁﬁ(@ e8iric 0% ha%'eé )vorking device Consequent y. there was obtained
f 4| z[ <r P193" 109%V&’ () - 3LOLO%VE: () - g! LOLO%JUS () -g. L0%VE ()-! 3+:' 109 ~) ~& () -
| D@ 109V ¥ri 2 [ \Fprie depgnd reyl - CoRP Ao Re l(51&‘41%130 C Y LokvaToRk’ ()- 10

about 2 mm and comprising a structure of a diamond sintered compact layer
with a thickness of 0.2 to 0. 25 mnm bonded to a cemented carbide subsirate

Then, from the thus obtained diamond sintered compact material was scraped
off the base part of the cemented carbide as shown in Table !

This diamond sintered compact mater:al was cut i1n a predetermined shape
and brazed to a tool body to prepare a too! for a milling cutter {dizmoad
sintered compact brazed to one corner of cemented carbide, 12 the form of a
regular triangle with an i1oscr:bed circle of 9 523 mwm insert relief angle 11°
{overall periphery) and thickness 3 18 mm and 2 cutting edge 1n R-shape of
radtus c¢f 9 4 mm}

Using the resulting cutting tool, an estimation test of the cutt:ng proper-

ties was carr.ed out under the fol!lowing conditions shown :a Tabie 2. thus



10
. 10! S3"10%&' () -3, a@{Y:rS4ss! "10%W&' ()-!&M 10%s& ()-!M10%& ()-!]|] M 10%e&
()- M10%& ()-&z#10%V& ()-# P !"\"]"""wU@@4 10
101 [)f&I0%& ()-'p)f&LOWAK ()-!'@Ff &LOY%& ()-!)f &0 ()-!yss! ?g%g%/? 9‘@-""_"
I ##$$Pr S44" 10% & () -yMLO0% & ()-,310% & ()- 10% & ()-! $10%& 2 -y 8 0 & ()-
109958, %94 ((}[944!'79' 109 D)D& ()- 9" 10%& ()- '9" 109%& () -
$109%&' ()-S10% & ()-10% & () -(o*p*g*r***¥W+~ =111 & 109k ()-&" 10% 7& ()-! 6&"
109NN ())bg#mll[]%'ggt(l)ts sho¥n i@ Table 3. in which brazing had been carried out

Y " 0, ! _ - ND_ — ' 0, ! - 0 ! a 0 ! -
0 s s?sg}liz*e.lg’ggﬁ-g‘.“s(s) Ty n@lég)&%“%g b RO & £ &84
/1 >0e01} N rg apbdrat#d Q% dt%ut)750°0710% & () - f&&10% & () -! $f &&I10%& () - $(
10% & ()-!Vm' 10% $j $& ()-122222N333rS1!)L GLO%& ()- L GLO% @ () -
119"10% & ()-#110% & ()- 10 10 10!'f-#10%& () - '
33435p678| Z8r S1!') ) F+, 10%&' ()-! #10% & ()-0 #10% & ()-!0L"' 109%&' ()-!7L"' 10%
<& ()- L' 10%) & ()-8U899B999999r dV7! ) #Y10%W& ()- 10 ° 10 °
10" " 'af 5f#10% & ()-f3s10% & ()-.!110% & ()- -10% & ()-9<:;
; <==zX6dV7! ' E' 10%yy& ()-9!'" 109 ()-9 s"10%v& ()-y!n,y $10% ()-!,y $10%& ()
-1 & 109%WM-&' () - ==>h>>0??} A ?2dV7! T E( z
109V () -$"10%p& ()-z#" 10%v& () -!#10%' ()- !5#10%& () -
sl S10%& () - ?. @@AAAAAAL "SH=!'I 10M 10M
10M6Y10%VE' () - SS5L10%WE ()-!S. z#10%WWE&' () --s10%& ()-!)
%40%-F& ()-yAABB BCXCaBSH=!! 10 "10%WE&' ()-!NL



"1000ME ()- 109VE' ()-S10%v& ()- LYL0%VE () - #1098 () - XCCDDk DDHEE~_ @5H=! !
. 111098 ()-L! 1098 ()-!: FOl0983& ()- FU0%=8& ()-

st #1008 () - gs @H#10%E’ () - EFXGO) Hi | JJ}A<. = 10MM p- #109ME () - - #10%VE () -
Li +- &10%& ()-!; (SHLO0YWME ()-y3% 109%VE! () - " 109%V& ()-JJJIJI IR e 2604/
10z@ML0% & ()-#10% & ()-0 10%& ()-! 10% v & ()-#YL0%& ()- 10MM
10MVIJJJJ/ K5K=Kj K: 10MV 10zs y#10%&' (): Ny -
y#109%& ()-M "109%& ()-!" 610%& () - y#! 1094 g) -, 10z 10z=KNK' KaKbKcKgK~dEK: 10MV
1025 y#10%& ()-Ms YH10%& () - M ?hSDwits YAL100& () - Ms y#10%& () - Vs
y#10%8' ( Paiv KulCaKEdedKAdGHnt @Xhi dOME DOSD y#dONET )k Mss yi TOMRI te) - M) 2BSD#s
Y#10% () - M5 y#109@ () - M

of Dramof Sintered Compact Carbide Substrate &
(g} Layer 1 (mm) {nm

| 10 0. 45 0.4 0 89

2 1.0 0. 43 0.9 20

3 0.8 0. 36 03 0 83

4 0.8 0 386 02 139

5 0.6 0.28 03 1 07

6 06 0 28 03 179

l 04 0.18 093 2. 18

! 8 0 4 018 03 =1 67

9 0 4 0 18 02 1. 11

10 0.3 0. 14 0 4 2.86‘
‘11 0.3 0. 14 02 1. 43

12 0.1 0. 07 0.1 1. 43
Comparison .

13 06 0. 28 [0 3. 57

14 04 0. 18 06 3. 33

Table 2

Yorkpiece. Round Rod of Al - 16 weight % Si alloy having six grooves
along axial direction

Cutting Rate 200 m/min

Cutting Depth 0 6 mm
Feed Rate 0 12 mm/rev

Cutting Time 3 minutes. wet process




y#10%&' () - MKKKKKKKy _@: 10MM 10s y#10%&' ()-Ms y#10%&' ()- M ?hSDwis

yH#H109& ()-Ms y#10%& ()-Ms y#10%' () - MKKKKKKKy @ 10MM 10s y#109%& ()- M s
yH#10%& ()- M ?hSDwi#s y#109%&' ()-Ms y#109& () - Ms y#109&' () - MKKKKKKKy @: 10MM
10s y#109%& ()-Ms y#109%& ()-M ?hSDw#s y#109%& ()-Ms y#109%& ()ﬂ\@une 2003
y#10%8' () - MKKKKKKKy _@: 10MM 10s y#10%&' ()-Ms y#10%&' ()- M ?hS

y#10%& ()-Ms y#10%& ()-Ms y#10%& () - MKKKKKKKy _@: 10MM 10s y#lO%&' ()-Ms

Table 3
Sample No. Flank Wear Width
(u m

1 26

2 32

3 24

4 28

5 217

6 30

7 31

8 29

! 9 26 b

[0 32 _
11 28

12 31

Comparison
13 broken
14 broken

[t will clearly be understood from Table 3 that the tool using the diamond
sintered compact material according to the present invention exhibits an ex-

cellent cutting edge strength without breakage of the cutting edge.



y#10%&' ()-M ?hSDwm#ts y#109%&' ()-Ms y#109%&' ()-Ms y#109%& () - MKKKLLLLY @K 10WM
. 10s y#10%&' ()-M's y#10%' ()-M ?hSDw#s y#109%&' ()-Ms y#10%&' () - Ms
y#109%&' ()- MLLLLLLLY @K 10MM 10s y#109%&' ()-M's y#10%&' ()- M ?hSDwis
yH#10%&' ()-Ms y#109%&' ()-Ms y#10%&' ()-M.$L(L.L/L1L5LYy @X: 10Nmﬁ§9§n62003
y#109%&' ()-Ms y#10%& ()-M ?hSDw#s y#10%&' ()-Ms y#10%& ()- Ms
y#109%&' ()- MbL: L>LDLELHLMLy _@X: 10MM 10s %%OW&T()-N(S y#10%&' () - M ?hSDw#s
y#lO%&'()-N%xxﬁ%%%§'()-wb y#109&' () - MMLS ] LA"LcLhLy @K
[n an analogous manner to Example 1. various materials each having a
thickness of a diamond sintered compact and a thickness of a cemented carbide
_‘substrate were prepared as shown in Table 4 This diamond sintered compact
paterial was cut in a predetermined shape and brazed to a tool body made
of a cemented carbide to prepare a tool for a milling cutter 100 test
pieces were prepared from these samples, after which cutting edge working
was carried out using a diamond wheel of grain size = 800 and NC tool grinding
disk to examine the vield rate depending on the thickness of t{he diamond sin-
tered compact layer In Table 3 are shown tne numober of working tests. the
number of inferior goods and the contents of inferior goods. from which 1t 1s
apparent that the diamond sintered compacts according to the present i(nv&ntion
exhibit the feature that less breakages occur duriag cutting edge working and

the productivity is more excellent,

In comparison of Sample No 16 according to the present invention and
Sample No 19 according to the prior art, as can clearly be seen from Fig. 6
(A) and (B). a number of chippings are found in the case of Sampie No 19.

but chippings are scarcely found 1n the case of Sample No 16 according to

the present invention.



10MM 10s y#10%' ()-Ms y#10%& ()-M ?hSDw#s y#10%& ()-Ms y#109%& ()- Ms

C y#109%&' () - MhLnLrLxLyL| LLy_@X: 10MM 10s y#10%& ()-M's y#10%&' ()- M ?hSDwis
y#109& ()-Ms y#109%&' ()-Ms y#10%& ()- MLLLLLLLLY E+:s y#10%&' ()-Ms

y#10%& ()-Ms y#109%&' ()-M ?hSDwits y#10%&' ()-Ms y#10%& ()-Ms 13 june 2003

y#10%&' () - MLLLLLLLcD+: s y#10%&' ()-Ms y#109&' () - Ms y#lO%&f()-w%

y#10%& () -M ?hSDwits y#10%&' () - M y#10%&'4(Q - MLLLLLLL~_@:s y#10%&' s
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Sample Thickness of Diamond Thickness of Cemented RAVAINY
No Sintered Compact Carbide Substrate 2
Layer (I (mm) (mm)
15 0 45 09 2.0
16 0 28 0.3 107
17 018 03 l. 67
18 0 07 02 2. 86
Comparison
19 07 07 1
20 0 45 1 8 4
21 028 10 3 5%
Table 3 )
Sample No. Number of Inferior Yield Rate (%) Contents of Inferior
Goods Occurred Goods Occurred
15 1 99 out of size spec
16 0 100 NA%
117 1 99 chipping
18 2 98 chipping
Comparison
19 98 2 out of size spec
\ 20 . 44 36 chipping
21 33 o7 chipping

note % not available

Advantages of Present Invention

The diamond sintered compact matertal according to the present invention

has an excellent strength when used as a too! material for a cutting tool,

excavator, etc
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5. The diamond sintered compact cutting tool as claimed in any one of
Claims 1 to 4. wherein thermal stress loaded on the surface of the cutting tool
! edge during or after brazing the diamond sintered compact to the tool body
through the ¥C-Co type cemented carbide subsirate is a compressive stress
6 The diamond sintered compact cutting tool. as claimed 1n any one of
Claims 1 to 3. wherein the ¥C-Co type cemented carbide substrate has a thickness
of 0.1 to 0 9 2o
7 The diamond sintered compact cutting tocl. as claimed 1n aay one of
Clatms 1 to 8 wherein the brazing is carried ocut by the use of a silver braz-

Ing materizal
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cemented carbide'substrate to the thickness of the diamond sxqtered compact
layer satisfies the relation of
0.8 = WC-Co type cemented carbide substrate/diamond sintered
compact layer = 3.0
i and the diamond sintered compact layer has a thickness of 0 05 mm to 0. 45 mm
10 The diamond sintered compact mater:al, as claimed in Claim §. wherein

the thickness of the said diamond sintered compact layer is in a range of

0.12 om to 0. 38 om



