EP 0189718¢ B1 Descr i ption This invention relates generally to coni cal
cutters (usually cal l’'ed ¢ones) used in roller bits enployed in oil-well
drilling and in drilling of hol egpg @ 1697180 gyuUr poses. The invention
further c%eer ns a process 5 through which the conical cutters may be nost-

conveni en WEHUf act ured as int egrated conposite structures, and secondly,
novel cut FenidiieknBeH foftes GENSTANYG Bbnicl G &y ﬁea/t% s} (324 9&1?8 isTe MpiByed in

t her eof proiwetl @riiling end iardillipg epm:tslfaSmas@(mipa;ee hWidvBntioR & hb.:S progess of
t he cut t%ﬂerouqnowhle*athectmlt-'%rceﬁqmwv @ @roat @nvenibetly Semadctiraanasi m«agraemtcahpos'te
condi ti onss;'% ; %:33 r ,5°<§,§ "ﬁgm mptenestrume@aes wgl aswpemﬁtov dheeeoyi t h
the i medi® ag'h | o O 0| Sl RSy bP of

per l
the rock bﬁh—ﬂﬁ eradtidhAt h,théiﬁnméﬂlét%&hr%n@ cohr :"&F il I F &gs'ﬁretaﬁ\éh

result fre mfrtheobqktblemg ddlled] inpady) dompreskive dnh ®ibvatib torqaklthaodasdl ﬁmbioiano:aadhé bie -
sliding \/\E'aﬁeféma'eighija%?“ the bit, mﬁh‘tﬂ"d'ﬂm‘eeafe'uirlma#ct@#wnsaftbelmtnaﬂmn@tout\dh'ehldtthe is

rotating el as the, yarigty ing forcgs act ofiga!

e o o G e e R o e S
si npl e mMAtsaised fdaéeswaﬁ goamiha&eosaar ¢es It they are to provid

cost - ef f ect | Canverdional cdnes atilisieg Wwngsten|carbide mlsmttwad;e comoahly mﬁhfmtmepﬁrotn =forged

cone sect |SB?P§ GFQF"WPQ sirgymfarenialf 53"29}‘4 the: %} ef lpdy tosreceive |h -cuiting ¢leyaents,

secti ons. s ?éﬁ;ﬁ ' hgﬁf °1’H‘§‘b‘ T%"'?T'G' hags e

t‘jﬁgs

pe

comonl ¥o ng c& Hatiéhing fistdhd &h l'bél eﬁgraswe effect of rock
cir ﬁm er eFiflingl trh.y nﬁ{y ausudostu Ehédmyg&plof&wwlwy isad yurtae meifatich o edating tdériniqies,

el e ts, sg@@h trasfmtrmht\ardmmmﬂzmm giriding, t@e@tfwmhardtmt@am oiftiEhzed-on heind c h

are press-"‘r"lt 'Piht,o { he TCl Shgﬁf must ere fo g t he sane

e Ror & suifia i R e bt bl

journal

nor mal |y rpﬁ\%liaf&%ctﬁ:Hf .ﬁry ¥ Biiakds akd alsB h uﬁé@%b r&SésV@h the
ef fect of jounedk sids,ithd mngurfaIdssl lketvrnycdnecaﬂmbarmb'eehrlagesarwusoillytﬂaglfmdjsidyumsed

surface nadihgt s hardened mneeofaaltar dened noshiptiqu ingert in the kongor % %ﬁiﬁ?@?ﬁ?ﬂ% 'a'}

har den| “F‘F"GP "h'ét'l"d‘

B Tl

are requi redTHeﬂnéi&ﬂJa&hd’thﬁfa&iaﬂo QN R chlnié ubma.suyaaﬂderlwraa.mtcmaﬁemaﬁ bﬁi/ﬁtﬂhcdl o

accommuodatrelietsaael mignatitydmmising bpdritians, hr a sealedinarnal lmnngmhedin ail{fipid dtillinga The(jouridh

r espect t éw!rmB%: aermally tpﬂerete&walsrqm'ehr tion pnd %%{ PP‘t @'05'9 9@5.'8
23%!3

areal 56 i (e itioys %vwﬁatgsew#%«t?& b ngestia ot

Pi N SUr T aGRialltb hrivide IGbricatioh hesthtré.léfer sfe§n Aol B inlay

har df aced (as»da+-8,095877) iR ke conb Ak RN, LbYAtIKY mambel lof eHegourRaeanelishtirgncoupis.cr t :
in the cone Y$—A—4ATZA95 mddses emd»lhnytoseet eduthSiorimg blt havingdteaning| sudace that bes beanr ow .-
of uncappdef “E?aqdlf%amﬁ"'%d? 's\geft"fteﬂ °n maﬁu"tbrré maetg ig?mbef -
j our nal 30: ?i%‘?ma% mﬁé’é W%‘é ol ,ss pﬁﬁfd
pr glﬁaf Y T Yakgh bt t8 209%. AnQk teGiQraﬁn ﬁtojsﬂalﬁ eﬁ%ntraﬁ@ﬁsl ng

st ttperohs)htaom mﬁruﬁghaedmhishaTdneedrm or I oad is the rad| al load and is

carr| ed«substant I all y e| ther by a full conplenent of cylindrical rollers

used pr| °‘Pﬁ‘ our.nal | e
o T el fod Tt Tl Reeeclios of e o o Bk A o R b,
| 'ubricati ome aﬂ ust WPY KB\tod it Hdr Génn f&UWJmab@toW‘tﬁérQﬁthlﬁﬁd’ribﬁ@v obthé tnfsan |tdelfe
sel f - | uler idgeng m@sﬁnmoueeriﬂooatﬂt Iecfit isi leng thaf Uf8-thixesh@ldlightndss 3he in vlopmmog

al | oy bearqu%f v §|ng ajgrslama '%ebﬂ,@m pegfrp nt |

US- A- 3, 72 fil |on
and heat' %‘m Cln th 'EE}? : ftpeﬂégéa%&th:zi (e wrmmohrdaﬁ?gé:it:% %ﬁ’f‘éﬁ

3, 995, 914 )nepative hﬂumena!ss bith per@hance.l ubri cati ng menber of the Journal cone
beari ng coupfene sufaces, mumoseeeamm -mesthad#se@q loepdjsed prapetieg. T hPstPﬂt'ng‘tb?fP
having a i 'ﬂ}?gg %ﬁlﬁ%’é‘"ﬂ }?é'f'a‘?? ‘g’tﬁtﬁsuﬂraﬁ'a e y‘%’%‘? PeRiep.oghave

Rgll romi overa e cone, 1.e. C"'l% dm? ause

"r I' earin

depth. A g _
menber s pfpa %mbrﬂ edch@F axeaasbeaﬁbnaédeaysp@awdereqm&tﬁm ﬁbpam.omnaﬁs.e&pemecana he

groove r ecesgtpld ihgeeloys qoraes;bwhelqpedeqwcms beth irr dierisons dridendtezials pregertiéscimshaert,
The beari r?g"%méwé-‘fﬁ“"r's ag |‘ i$ @prigimed prg ;:19 Y- d%aé° P'G@?eg 'ﬁ%ﬂ T“ﬁ‘ef'?t‘é‘ ?par?gen of
10% t 0 20% ! ‘3% #Qattié‘t"éftnéﬂtsf ¥ i %’t%!s‘l sérei E&I@ZH X
bearl ng £ g |9H§ts,rmfaﬁdl|¥at RASt sbieh Moﬂsﬁa @rﬂ;& herdivan by

fici enC| es I n the prior art The present nmanuf acturl ng of .cones for TC
Bits is a tedious and precise art, regardl ess of the manufacturer. Hole

ght fit. The fit nmust not be too tight for fear of causing damage to
:$her the hole periphery or the insert itself 50 during press-fitting
f the fit |s_1_ess thanthethresholdt|ghtness

zes and shapes must be mat ched with tfRose of the TOI's in order to have a -

the | nsert may

most frequently [ead

ing to premature



2 % -‘EP 0,169 718 Bl thermal treatnents, thus providing a wi der selection
of - property variatioh for a nore precr se neans of neeting external wear,

i npact of si npl e | oading requi rene q&ﬁiﬁ@?Afl forms part of the state
of the art against the present appl a? tue of Article 54(3) EPC
and di sc| gsethemsl treatméits, them iptoriding @ovifer isgledtion of propeayriariatdn fona mbre precisa)means of
t ough, n@ PQE' _6?%@?‘%‘ r.cigwect &f simalg lquaotraqteemess stant core havi

E

hol I'ow i nt er ¢ oTe f'bgﬁ@: ‘F B‘?a"ﬁhth REEArLPePlsatien v "é""%a?&f“ﬁ'lc'e
bearing | ayer Cay 'é't&‘.gh ot Sonbraite ‘%f hgk tﬂh%&fg?tav.wa%urwmet.heﬁ%ae
for rotati ondefinimgdnlaiay i ng | ayer extendr ng about said axis; c) an inpact

and wear res i? ?tba:{tt;é\ng?;a#dmlga‘lmwrmmlwrcacmdbh@lclmreetthatntetlbrehqrmBrsurmortthecore
t hereof, to niag 129
i nserts hayipg gﬂ'@ﬁmﬁg b lic 'Stéatr’?gj"’ﬁf 'Wb{:r EW@"'& thﬁé'?’?’Pg‘?’ Jef?c!’é‘a"q"r‘t"’

recesses t her e ldh hardl Rf2talii #186rtshalth SrichH poioRd dalali BY the Bbre bBpdRil diibe@ded A rebdifes
core to def i thereinLthe tsarts padtrubieg shtwsradiynat thé ektérdr bhﬁ@fdrﬁtohermgumaeﬂshse&bmétof the

said axis; eb"seafﬁd’eagmpd playt saichaxis;out er netallic | ay er on the exterior of

sai d core. e aneba eary: f;?%ﬁ S @71?4’#4?‘@’ t::’ %m@ ngrn‘e %&‘ﬁt 8esdnd SbdsE"
bit cutter, t h%i prbﬂ&th Sghl Jﬂé‘talﬁ d gaRerall Idwinterior, and
gener al | y coreteasds irtitsbxteticrafie tom deﬁﬁng&tnaﬁ‘s amﬂ!t eadn Sarhe g tha rét@ésé(hbing Rpeesd about saidd

recesses in Mss exterl or the core defining an axis and at |east sone of the
recesses bein "g" rg uee a8 3 ”o '355?96;'" Xpdia) b bﬁz"%r“’(‘l @ baﬁa'%ﬁ?{ﬁf"a?‘e itarigr thereof to
radial bedf i WO QYRS 2 et bl e Y3 R hord, B E Rlarbind ot
supth the Grovife ,oax.glqﬁ.a;trga,gymg;;ar bear | ng ayer extendi ng about sald

axi s; c) provi diprgviding hsmaetallrandemerav’ngmhcsbanbnsmmhed byi tbe ¢ane@w paaly embasided ine
core, at t zrﬁte;gtét‘w@ﬁeaﬂwteweqr;g'eﬁewp@t fiog learah atthe enterionefihke corgde defing cutighs. at least
provi di ng “ha | I L.on the core
and partly enbé e receg'gs'ets"& me¢:|§ 'a’{%ﬁo}'-thes%ret}g'r ‘E)flrs%%r%}é’ I ng
outwardly atsdriirﬁarﬁbtﬂfenwenﬁtfn the core to defl ne cutters, at |east 25 sone
of the inserts Aogirdiog te rubmrttlosarotlerauctster le(?roudﬁd! Vpﬂroraardesrsginaommetalhc layer
resr st ant spuPdandi t"&P Is?'é recs mry. of the
vent o Degg S Ir?ﬁss B T g P S
pr ovi ded wi t dv%ﬁr;ngeasgng Y exten |ng |nto sard. .
recesses and bai mmdénm«:auarems.aﬁst isvetiatik hotyiréssing alwhwmpmpctvvdams enfpidyed iafdriyping
agcordi ng xotharRﬂGMWU%rﬁeeU Sdfatetﬂm3§5$.ﬁﬁem3@ﬂ'2‘é9 ﬁ@t‘howc@# ispatatidaliy ihpfpregses near
ol er bit ofetBpes exias TP gt T“,%?; T
BA £ | oy B b B e et el P g U ievadiie
i psert anc horecdawstredamg t dtnﬁh&h&fot?&%t el &au.neﬁr emmrg tb Gaidd eécesses and
pressing Qb bevivenftiercowang saiiiesest anshoe pgrtiang.dal priefarrbdermhiodimeBs, at leest pad dnditypizaily all
cutter. See ¢iU® layam eonsists or coRgist aD@neglidated IRglenmelal; eaeﬁeraanggscpegens typically have
i sostati cal | yonrﬂ?,;a"girsaé*gge Fgga,r;ftggé{ai%gtggiapéswar'f baq ppnzparpligl sigpd periepsopppressively
m Aures, protuGy sluitioh R Shofdrned ebalimatks the cdrd @5Risia 0P St Ghiby B it BierR &Ry R ih kit
Hot |sostgi &rRhE&&hﬁHjle eHsﬁt);orprmasshmtthouhowmndreraga happpene b  othee | peeferred
requi red by eéditRidimpentsior dorremay cansist aecawralldw dieel, geaf yitrathigh strengtivsteel. ueﬁohswsmav
of tungsten E;HP \ E@“‘"“t‘ﬁé %@P@"ﬂ&"f‘ ?“f‘;’pP "f'?('!'ég Slpgen pial s'rﬁ" o&_é%:ga'::
?Inﬁri'é.m e Shlfattbry ;T:?ser W

ll'l n_exc
i nsert ancho Eé&é‘b&ﬂs-éﬁggfﬁ I,V,Zr,Cr,
recesses e@ Q}S(ﬁe@ |d‘5§— lakld Ibd?iaéﬁ' theri’di aléthdtive) % outeR layer may
pr eferred entunsistmetobssteeaihrtnhlwats bovtdaefomcbr bf}q:hawclny alidyl asofill beeen, ayefv@ar resistant,
cbn5| sts or iotermyllytlayes R',‘mgmwft!’&t eeu tal: It‘ehe i nléer t _anchor
'*" rtions typi C%*z pFFéﬂf?h :% F:‘%S.% % ﬁzt Et & anl ﬁXs?Jmlve
ui t abl e haseamWAL Wil B Ltoeﬁ %oﬁQHPFoﬁéﬁ-hd SHiTiGRG G oAb irl WAIEH: L

,_nds in the recesses. |t|on I n preferred enbodi nents the core
gonsi sts of Bhwkg debdriotoand W|th eI enents that i ncl ude 45 car bon, manganese,

i con, ni ckeIF“J“@h Grﬁ“mg") "rfﬁts " t@r':e' Areg bE?E'Fer red

odi mant s th %Eﬁt ﬁﬁ fa shgin g I foruth gl QJher

ength & eel -Fig Qlé'h%lﬁla}r SdctidrPdhowih ofW&k %snsﬁ t éﬁmQﬁ 3yeSih laholy Xebkise

ref ract or secgpdiig arel @euriting a thngaﬂemarmaé atsersuch particles typically having

ro hardness mreexieese 501‘8'013'@}@@0'1% heveng Hiffenant “afﬂrtieqn‘t'15;";‘?s g@f‘ nt in excess of

r] Also, in Ft%'l""es o toﬂ}h sﬁf&oﬁ‘mgaf ;Fge't“P f?"a‘if‘f‘ﬁ’r‘i”“ﬁ ¥ are selected

m t he gfoup EORsi‘8ts I Ng i . 50 Mo, Ta, Nb, H and

bi des, oxides, nitri des and bori des thereof As an alternative, the

er Iayer may consist of tool steel initdally in powder form or of a

df acing alloy, as will be seen, or of wear resistant, intermal |y Laves

materials, as wll appear. O her preferred features of the invention _ .oy

ned in t he dependent claims.. These and other obj.ect.s..and. advvant ages
) il | ystrative 55 enbodi ment, will

altd draw 11ys, I I

a - o I T - g e




Figures 5a and 5b are el evations showi ng different forns of inserts; and :
Fi gures Ba and 6b are sections show ng m)dlfled cutter constructions; and -
Figures 7a to 7h show detail ed O(? EP 0169 718 Bl Detailed %
description In Figure 1, the ilTus rated |rrproved roIIer bit cutter 10

- i ncor porgfieg dgggﬁpﬂonvent ion incl udes a t;,é:m%ﬂ&rladtddps sowgbal
and fragkul ,ep.g.esn,aharnmstreuﬂ E“PI&V‘*“

£

;
o] %,p?;\ i teior 1 antx v
def i nes a8 lﬁntgelwlra“am'!ﬁa'l KQ,I{% o c::%" &4 htom) & theheteeefr'Pc"i' sggfﬁed at
a

14, and edsaliasdpich %ﬁ‘ﬁﬁ{ 99 153Mnl nzf | OndnEUDGes 53, s

126 and essl fq%es 5 la?ér 5 AXdaftied By thasore hbmf'mﬁﬁ"edg 13”?? E‘Lﬂs ofd l&dmﬂs _ ‘~
(sl eeve SfAknedGo dray D1 &

lor sutifgcej1da ?,fa'rer@?da'ﬂf’“f*hdé at inter ;ngqrroéone 12a
to suppomoyt ksewmarpee#or rotatio 16 8 aahdhad fetle icore an ity INEAM
11a of the @Umactam(? ¢ eRgan g&&ﬂ°LﬁX7¢e§Zyl5 QUiacel 16a. Apiusalitytos hasd ma'a'g“gg{ W@?
as willed 12 o R m&u r:a:va\laaa"r afichsi pottans 17Frafa¢quéhe '@é%m
attached Qcﬁfé 1+ r& reddssdstis. "Tiha tngeris@lso 2@)4?@9’" F::“e gooqumsndmmﬂhserkr al
thrust %@ﬁderéﬂueraﬁeeaélsoﬂwresﬂr*a%“ie Sy W) E,,yﬂo fard netallic i nserts
17, as fay euynbplosated a't el ye rag\reorr N8 etacadadnbe ¢ qrigf AU

shdWn, it&

:

carriedsby Finelvey :ﬁt. ddﬁﬁcéﬁbfthewmnf hefeEEses 18.
The i nsergendeunp z o aPlnl fe Eﬁ&a&%bﬁ thatla rmrr"maé Rj\‘oa Océﬁﬁ,d? dEf A1, antio
armcmfmgmemes

define cd‘f'teé E C& I6dstidhe ot gmroeghexpyerg 5,4
i nserts s alDBkse layars son}@t °f wi%qd@%)‘d fhe a éaucaﬁtredeaas ok qﬂelw@ [};e e
préviik Higcussion s purfaesd '

outer e ré)f>0$ihl9 uem the hate'" mthe
et, aI lic m”' fod u‘m n eennﬁ& atmlnedﬂte@tqrhec §'°B>1( Em; e a,ce,

to ext end”e h.?rﬁaru oot aﬁdle\ieadésirqq e 0 o
portions 11 Iﬁﬁ@@fbh&dlﬂﬂ’@?@é@" g?“ésrgg ﬁakaegﬂryerrbws rha“tst"“

at t-acheg '.ngiﬂgeTHua.ymre lpert‘ter Wy 'b'g 56 pr,&eggﬁ.geeps (E’r@h@tlm) efm:

one or tththmsinclm'miI '1“ ririomsStep Nd. 1 ensend t o Sliidate
metal , anda h@m&. Iva;yerfamweqhslﬁs‘@ﬂaé\e ‘gtﬂfﬁd"(‘f'd?t P9 ted powder
met aI. A oﬁ(ﬁ .’fsacturl ng schenes 20 are possible using the herein
di scl osg? o pressr ng techni que and gl ternative neans of applying the -
surface

ayers indicated in Fi é ﬁtclﬁmnnftma)mteh%nqarew ous
di scussi on tHa'Ft Sftﬂ"!l c@“‘feé?'egr 9‘%5&%'6 ano 10 are to Dhave quj te gliafidnr ent
engi heering ovGHehﬁf folfGiin gréen lnletl@'r@t’?rp'%‘g’ pgﬂ 3.02 B powdar toy
| ayers 16 an &Ufnd sh&rdr ﬁdtemﬂw“'t"harﬁa“fs 82 even 16 shoul d differ
from 19. E&G—kbnﬁfleﬁd'marefdlla;ﬂemssr R PIE?, 1pore pi ece 11 may, therefore be

factureda o wid { ) Qrayir
o g L NI ooy P e

cal'd 25 pres§r ce . e ke
schenes as L ;‘df 5 a@m@aﬁa fugitive guﬁ@c%ga i
oher dnd’

fAg or tafilapraging arpixtures

Figure r 25 I ruamsddglattovmowé@?éﬁ fa mmireaéomms) | i st ed hel ow
in Tabl e 1f Eaxsf-baetmt almcm‘yd t Y dtd) WkrGst-bedriag rprquw F'otﬁ? A

and, endi ng ats. St ghtdﬁfhdl Ze “3\, mpareatoe rpnce-des d Sea vvhen
fo’] T‘d is % ofl%& Callagpxtw&ee rfacltl\gf L m ﬁOiHRﬁb'SéJre piaﬁam cal
cut ters. ‘536 pF u Hutsi‘.aso r simpred P %a e,l'hgnfampéwuneﬂmaw&ed

i Nt he proces#. Dg orlbakBtoelNd‘ %ﬂ 5 abg’m & ) y;gf@ﬁaucpguﬂhmsphe@%@‘f"éﬂ“ﬁf@draéen
[ nt erior cavpacap:‘écﬁém&l‘ Pt _rL or | ocat i on) n;i)tr”e&g,ca
Si nt er or rw.)t"e r'e%'gr: s ﬂolgaa{eanga,r{;ﬁﬁnte]mm@ fglbrrqej‘ f#&zmﬁ \%rq det fressure
prte f or mso | eae g% tyl tH fhedisgamaydercest @H% f Fge or cast fully
defise core Ji4edo 78.7 Mpa (ﬁ—esoeorﬁcner §°N°Ff (}ggl A 9odtishs W IRer m inntier deneified faRecor e

p' E‘CE 11. 6. A&FW apgmgertiyust gﬁ"ag @n%% e&kdna 19 i . e Bm%elapsg&qképgtg

slrry dippin 4dNe'é<9 5 ,m,ﬂq; ﬂmdwgrfndheaﬂdgsnﬁ't'?i!'“?i
fugitive wr&agﬁ'cf'ﬁ\ g:r'ea %&a voI atile solvent. 7. Apply thrust-bearing
al oy powdef™l ayer 16, i.e. a| nti nd% onﬁ/ HL r"gpdgtg,;},l in@Ived ircé flow of erpees nqa_

m xture of thrstprdsessing segh eate$ 8 lised @ rodsgpracessing ssharpes k
volzati| e sobperations. @ﬂ‘ePFBEE’e’a e fg.a:srfe dl?&lmtblldlw Jhesd f&;m\hg ?a':_nen B r"::}i";;.
t hr ust - bear imeguipftued p% gstﬁ,g & rqmoee e;os_e]par@‘es ApPide $5AG Y

e

re
bearing al | 7 R80T CoTe pi ece, 1. gLy Anﬂedzﬁ,'tﬁtrséwarpmnmgnunhthe
w Ma

cold 45 spr ayPn.gofa\erarardesﬁre stebs e upia asa;rs [ providek W@iutnbereof derpdisi from the
bi nder and &e«alhatcallaetss't)ﬂ\?eﬁ’{"de’ ta' c fdghds, folst or si ntered powder
nmet al radlsgalprmmrﬂ?"aP 6‘?“’1%" i the core pi ece. 11. Dry or bake to renobve
bi nder from powder |ayers 19, 16 or 15. Drying tenperatures may be
typically [err] to [err] preferably in a“neutral or a reducing atnosphere
ex¢ept when dried at or near roomtenperature. 12. Hot press to consolidate
t hg conposite into a fully dense (99+% of theoretical density) conical

- Typi cal I_y, the hot pressr ng may be carried out at [err] and under

I Y







- £ \Wear, resistant exterior skin 19, which may have a thickness wthin
0.0254 to 5.08 mm (0.°01 to 0.20 i-nch) range, need not be uniformin

t hi ckness. Thi S Iayer- of hard we rﬁé‘@t terial may, indeed, have 60
i sl ands of "inserts"” whose thicknéss ositlon, as well as shape, nay be
qui te di f éxannpldsansuchmsrectw htrid@ommds‘mme cSrbidas oxiddal rérides| apd beridesilor weifr or

t he cone “Sxidyreshef| alpments WAAb o &I (Mo, Tpxhtuprd B particles of refrac

hard conpgy s v goq) lejp Epchaviag srbine
conponeng s @Yﬁgggfa%hﬁiﬁ\{tl e pﬁﬁnﬁug:h%%%t: lar t&ﬁl ?@aﬂ%ﬁ;ﬁ;t}{g&@ imﬂg

testing | cashes: and oint of [err] or higher in their comercially
pure forms, and where the binding 65 netal or aIon may be those based on
iron, nickel, cobalt: or copper . Copait  Ep o 16dickdlg B1 Examii®8s of such
refractogy hard compounds incl ud®%arbi des, o¥8es. nitri *&% and bori des

(or their tures) efhrol@ents les_yy%ﬂ,, V, Zo—36%, M, Tag—e, and Hf . (2)
Speciality tool stabors, readil p.iaased abl e | mqaemﬂer formohaw%\g | ar ge

amount s of st rongT‘m!Ftb'l‘ ne formé#r43%uch as Ti¢—58 Mo, Wand Cr, and a

carbon cgntent hi }R¥PdenHAn 2 0 WEI ght . 172‘;("3) Har df &'y al | oys based !

on transition el egffits Fe, Ni, 09_30 . With t3i5k0l | owing gepesal chemistry

ranges: Cobalt Nickel N| cleels.o% daraaa; ase 0—1.75% base 3

base 10 Chrom um Cobait 25- S(B&taﬁcb) 0-112%30% — - 0-27%

Car bon Sificon- 3. 5% 0—20% (. 4- 3. P4.5% 00-¢1.8% 0% Tungst en

4-13% * Mapgages§o, Mol y i¥gdfhm G405 0=1.0% 0.17. 0%

0-11% 15 (*) pe,cen@grbgqveigm 0-2.5% 0-5.0% Iron

0-3. 0% -29% Bal ance Ni ckel 0-3.0% -

Bal ance {4) Wear-registdnt iftetn@Etalliz| (Lave phase) materials Bagled o @obalt or nickel as(hd Bamary

Si|licon? constituent ang_hgwqp)/g\olybdenum (26—35%). ghragujpm (8—18%), silicon (§—4%kandcgrbon 008%
maximum.

Manganese Thrust-be %é%e similar in ¢ pogmgn 4?\9 10 skm ai!dl (ovh n they are

per cent agndaypordeddd {I'g coné 36 -inserd f%t'méd"' 368‘79?3;3‘ dcfss d-84€ Wi ¥ powder

materi al s rbaa@abdoadeahak)t they may bdiabdeas aﬁmetaurdr m:ryy»aﬁ!ig & bardidsé mné 35Mm,dThey

havi ng mmyaydlemnmc 505, haBH)C ommomuam viherePaft oftm #t!ueﬂm aﬂumwaﬂnamte@e!rsb@ms
0. 08% naxi Melyhdensm ‘S?%?eﬁ?ﬁ?gpel iy °" ajT féﬁjs ifhon to th "abh
extorior s eobeeTip e P T, Sl v, S

inserts (presédsn 18.9PmME ¥d iRfoQRESORE s & adphrateWirianfatt sither be a

met al - pro chaciededin egp mn ired dr higridedranbolidedrsteelicor ady ana yf areindbr abreaalylawlallﬂaw rcaal

har dness awum;rossb @0"‘#& Zeﬁ !ﬁthsee,qrrnwge@ deppsijed. the ma \%P%i bea
v

|
b e T e

graphi t g Colymd HRidn bddbrgSwitlithEjod udxa shape and is affedted bﬁ).e mtwacﬁda oﬁhgbu’ne 1,
are to be w-@aﬂhalo]hea\namdsadjltbe satvn bit.- Whifegeanguraian iayevano agrosvhat, dimse afeoesdain:
cobal t corﬂ°EW“’%lS'lfaﬂ3$ ia 3?}%5% qine ?Pé"%‘s Kgofieg a’h@e"s B@é? |ah‘§119a‘1"‘l"6ya'15"“s+'§“y

r-

| ndorpor at ¥y AR o RO Shd wallB¥nEhinB e’
be a 35 Hahdsbe .eéesm rpieéee wwalas e sr#go.rat. .shm Fighre 38bid MWRgal a
nunber of rroe@dnalleyamhat abére1oanmer ci al non- ferrous bearing all oys, such as

the bronzes. (2 Non-pasallgksided i e'itssof\l'é‘fsdwbmptbs PWIOH@! arPataé‘h'a'I in ﬁuéfzﬂ’ fs| srﬂalﬁ a

tha b 0.. Not: |n
bronze. | i}iarra}]‘q ngtéylzf@ ace of the [L%Egiﬂre&rp%rcog as cust m ﬁe ot er
previ oug) Vg pl:l Mﬂ)%r:al itbgul Naf, oall S5, Landl SidBd
powder met al (3ytTighistbesin 5124808 mal BEfay riot BRY sifgiE a‘\é&t&mﬁﬁ}ﬁﬁﬁgs&pﬁidﬂlﬁﬁdﬁe
havi ng di speaidayer. dedii this layea mpy) be madeourt @fi saverd)) inserisr 16@-a162 mpspikelyde bé cisulanint he
beari ng. zg',)ape asmﬁﬁatwng gereﬁﬁa? giAcampipation etintenzangippyydaresmstal {aver 4P agmpmelifagia
and is af f’@¥eH%hy the interaction of the cone with the other cones of the
same bi f° ellhpigs configuration may vary somewhat, there are certain
conf i gur at i 0A3ypiaBQRbdaising ravtd ihvdivesthe eBss nrambéredn 3, 5, 6] 210, 1.} 1@ dndts inlThple 1A lo@:6
17 and- 19 ajiby séel ta\amemamusealeh dag@gn@ |wwg$;xltmdf @m:#;mos'tse@b!fé‘o'ﬂb? ¢anaadn o
Ext ensi on o0 b “ﬁ‘(’%ﬁ 9’%‘?‘%"2 5 L!aeng LSRN 'Jo‘m wderl';%%!fé‘heés
bet ween® K3 Y@?@f JOE AR Hohky W it A, Caiod sords
wel | as t hgorépisde us}uﬁammnouoa‘créa&e ir tnsﬂafomlz the bxterigiot fhe fond s Pamted \Githaa slurry
non- par al | e@htaining tardfgmgtrnas pbkOea. Stelile NNor; pakiad baé tiei ey ﬁllaserl iciparemce Sghces
wher e t he ketwess thecearhidminsertandthapremy  in Figure 5b is smaller %han tJ1 at at
the. bot Bom of e HHTLPS ERIrsinpy Tz Sfrdle BBYET Bl $1GaIwIGeR seiee Py ane adds
cross-sections on planes parallel to the bottomsurface of the TCI need not
be a circle, as customary, but may be afly shape other 50 than a circle;
i.e. elliptical, irregular, polygonal, etc., and sides may not be equal in . j
| ength. (3) Thrust-bearing |ayer 16 nay or may not be a single piece insert j
or a contlnuously applled powder net al Iayer | ndeed, this |layer may be
Galssiae to be circular in shape as -

"
rnmeuoal




lzarrpl es Atypically proce55| ng route involves the steps nunbered 1,
76,7,10,11, 12 and 15 in Table 1. A low all oy steel conposition is

b'}}__'_ nded to forma powder m xture suitable for the core. In
one instance, this mxture COI’IStIE&t mﬁ%ﬁ having the follo fi naI
anal ysi s: Q%&m&g@mam&ozw@mmhwdmmmmw Brpodielite Ney 1 alloy ?Mg

Lv] § ung

and 1 ers¥ 1 Gerinsiehartism (rakdight peront) ofrrse% % é ce@P'g‘ e g2y k) s‘e“q,@,r m
and si nt el suxigtuny egch Jof mahggneggngn u(,na,geoa Bdao Wtﬁ'edat
Car bi de i nseaindethe) urébt?sff%‘ﬂyf“f?a'f ﬁ@%ﬁpf"'ea 1es cr eat ed in. the b pr ef or m and

the exteri ot ud@Saring bildy Qs Mdnﬁdilyap;ﬂlbdldirr garfamﬂidmtlﬁc dhy 1R &Y Fﬂﬂ“ i
net al povvd%{,,:.% it "Eég,%?& wab thdé;&g agyths exterior hlen eﬂpmdr p;&‘i"fgﬁfﬂ."gg@%%
space bet watdy tutiecsegraeris wdethemfitted within dheyqyiind ?e o W geg;: '%n'ét [aer WASlurry
pr epar ed byarmrx# ‘“89@1’ "?9t 1 “'“ “Fgﬁ“f? ®S1'T BPSsE Pacet at e povvder and
dding 6% ap"'—"?d it 'Fd 684, vfmummeﬁ oahk ane0ﬂm0°a)efve¢\@ it dring
esired sl %%Valiﬂown ltu ofSﬁéﬂldrnésﬂt\hksthéh igduktipp Meﬁ&? an 4
hem stry (chiRutding fith maedcﬁehbt)ce@fmc gw%ﬁtbhhmil?ﬁ at 32 l re;'s“: r &ﬁgch
12. 5% t ungsiressyre 4fE3 Mﬁxlm wewa@rm?m O%Y@V m ﬁ”cp B8 lofLIM
each of i dnnaw edrﬁ‘ ® Rigpsurey oy a8 ‘EE e ;.% ynﬁm fot lessah@re2
applied, tH2 Sk T &6 Conkdntst neﬁbﬁdpe;ﬁeaaedqmc eiainyand thecednsatidatad coriepl
tienper at ur ecutté.: aéfﬂfadef:haacdthédtsﬁeldmfﬂrcmgoﬂaﬂ jtwyps ynasforrydsp o fyrmage opartina
dn surf acesssmefss5°[=)1 leahtlm;ebean hnuangm' @emche‘T He pe&;ﬁs% dan;lagx ai"m y@a fopas
tthe sane zasaddstsd@@eeerﬂeéﬂcms oﬁg“ g et F a0, &l "bearing
gl .oy tube ¥€ si I?éite@ﬁ*ﬂnﬂidﬂtﬁﬁdﬂﬂe&tksmmlmate tensile
| '_de\m’l fied §en ;ﬂ’&é‘;&ﬁe"g |el bn&mgﬁﬁnbma 38% ewhuction bearhaa\é\hmff ba’
ifnch wal |t ihickwssSsrodsssd fnithed e e emaeado ereF‘ ey (‘} i
dhurry 1()asanp$ ks ditieateaensilesength, ’°“ e%ﬁ'qﬁ rghﬂ c&gg s
§f epar ed, . \Agg;) dht!se@elmcgﬁgﬂf"b%g°%i ef"é"rdrsft 'B%‘F’”"“h drioving away  al
ol atile coffswed r\‘aﬁtahmrmrrsﬁueﬁd 104 thasabeadng s;-rface
[? (r] in rg er xa ple éﬁﬂlfglstheé ggh"“'“:g-g%?@g%%ﬁf‘ewtewé% tI}lp 31)\{??"@,%
g 'so at [@r forwmtakluﬂ'bdat my1cn(zsmFb foatwodipwrs ingtegst YV
Kuarer | ncgaocasaag m.dwucmthgpboge myAmeley Ne Misipp ifference werey & an m'}/r?lg(r:h
. transm tmpqrﬁé’ %ds % radlal tﬁm“ § v@g%%o ine wﬁé?i@nﬂé’ll%ffhé %rbfhrdilbh the use
g rections. THE e%% o ve. i agdifitht Bond bameen e cdistbesinglaliey
45 secongs Al adfh"x&&ﬁw etrdhgsas rmemilr&d ive dephrately] conduicief §pndingaxpasiqieats-
id rel eased The d| e contents when enptied separated into grain and the

cpnsol i dat e@tttaomermmnt enhl‘t"e'?'m Bef re th A LA SrohParf ifinebifiglusnse,
[ Bre] it e m re a a:; N T P%Ehnefﬁ%;o sﬂ%glgﬁfe fi {lﬁrﬂ'ﬁg;(ﬁi &:Pei@@w"“"hmﬁ‘e’

fbr an how ﬁ»@ﬂ%ﬁﬁ. osit Gfd%ﬁk’&mleﬁmhdﬁtdrﬂa‘d,eub sidotstenrontvel InigS [PRIOPS:
is 20 ad) U ok SssbHfblad byad 6 mgusabmsphelsecone-d eda:rca@ "°’ e

hiar dened pardf a \ibBure [oé carbideTprsticiad if Wg%ﬁ“ﬁdﬁ‘ ro i lﬂ;‘gi ge “éfﬁ@"%},gp f E’ tva,u

apsure a tougmr&wup@ﬂ efn\g" tinck I"" el p#6iE nbeyet ikl
tendt e test dT "!glh "%ﬁ: ct eﬁmpe\gtoelbeea&aee ss_intemg.t(the szm§_4
ba (141 SI a&aaga.tmmmmwaeg%srmwmtmn cgtacs ppcheated
Ahot her t estm |uvm| pnsrrdd&ymd them.t he sa ey datals
tenpered at [ eP rre@wf#ddmeetf ofthiz jovgytion 25’°Q‘§i"5f°E§'F ?%Uf"t'e e "g\p%ﬁovf s

strength, 2. -@1 d it TES ¢ Qhdans of ¥erRbiRBEHAOF Hébniposite2didinto a nearly
reducti on 5‘bf ﬁ.gp erﬁu%-sxéﬂegté&@*c?ﬁmﬁmm the gke of matipismateridls taforad g mesd|

pyoperties 'lﬂci cﬁ%ﬁdﬂd 6|Edroﬁél'ti¢s pl ece by tenpering a se
erature. IaI(;Z) aiduls mateanlamrseare nglm g: ellgmmaGth damage that

Eterior ski wowdthe'm?e bigrageyr '°°°ss fgd:]b N@e & tlpr&ymb,yas
STt o m v (%%U fﬁgc ééfsﬂim %ﬁ;‘%@:@{s dﬁﬁbnaéd\;ﬁ;atd\de‘z:l %dﬁss |pemmhélo y dueth the

preform V\é ererl‘n :l Rchrliqueé Mbst biviiculaiv nsablemsuoea@swfg ey hejnot sujggble fofr:eatlr;g
rni ght an ané’lﬁi d’uﬁi&BVé’lITIﬂguspnﬁn]mssva gesfpe ghmqgsu qigﬁqepxon E go is l;ef :
ol e, No varﬂnldsltakeshléckgpl 0 s trLtE{'em de'\iHreltsl IV h%reas m HIP,
duced tsy *q"@”'waé s "'°1£fn¥ 3 i"ﬁ@ moewm e ot Dftarom] such
eQimﬁlé]&haxodretdshmmjghlcalmot!!@@ gffstructural

i oy was af n esoy;ﬁ 86 lcarbidea s
gekel pomerntg?%’%%:@%“e hé' éfysuph Gpar edinabe alssent. me@?éet%ga'r: 7l ¢ ltl:fe%v Fﬁg 2:?;32;
& ween the pagertds anesupbig fielll bartprradice aed furfieraerP g0 el SRS 2R Feirel y st rong
4 determaaednday\ese'pmmaleeﬂ'W%Urﬂfu‘??f’%‘aa’bondl ng experinents. O her pert| nent
i @ormation The term "conposite" is used both in the micro-structural sense

_rom an engi neering sense, whichever is’nore appropriate. Thus, a

2rial made up of discrete fine phase(s) dispersed within another 40

ke i s considered a conposite of phases, while a structure made up of
E.ct e,

ro-s ructurally be a

relatively large regions joined or assenbl ed by Sone nmeans, ... ....cz:



locgl i sed demands on their properties. (2) Various material |ayers are
applied at or near roomterrperature thus elim nati ng damage that woul d ¥
ot herwi se be occurring if a th ég?qgi B4t ed process was used. 55 (3)-
Unli ke hot isostatic pressing Em I nside an autocl ave pressurised by gas, -
the hot pr@pieige cinoslpsatel Gdsl iherei n, r {%ul res onla @ cSiiQhé sareardabyehi gh

consol i dat prhetusérpier tatd weaeresiypte edor jaye ampq?\.rgr 6 fhdae Gaaty drhplifiesthei d
heat i ng stremindin l'e*s'Oﬂ‘ti‘Stth?QEﬁ' iy 'iol?,?r; 'y hét h Ejulrh hot. pressing,

sui tabl anet ‘ﬁé& A ‘Jﬁmidugens@,{g &u .tgaﬁj ;ausepowﬂlan wetaldaygrsnRIpifin %é‘ﬁ%/ség%a"f'%r t he

hot prks ok '8" ereby bonding of discr [ es takes. pl ace
qui ckly ?Jf‘fm\lgmiﬂbﬂoa&} |amﬂ1hcsultfacarlmﬂm"ég:lp'ﬂ?ﬂs?°ﬁ§t"§h ‘ga:bci'i' sJn Thus

consol i dat igywasaly uat:rda@edc ?!'Ql ﬁ?%f't mnﬁ;ﬁ&h {oh@.ofé@@gn@f&ve&uﬂnhg}pf the g:ck
acconpl i shéiingfepsed e m@ i ehemnedmtu ;a;rmpp@@egg? Hg: ;

t akes ¥p t §5i99% i:hz%?' Mst:aurmmbyacaﬁw ‘Pé??lffb&ﬁg‘é(t" Pes®

Di f f usi 023 aﬁs% QH@EEuEnaB.Beadw brbndabteém’ X h ,,a rgra"s.xa{mlaad 1dithen
creat es Nelsaplalr gie ceqsrasbﬁema Tojsle § é(ﬁf?ﬁ%’ﬂ fhe die bibe BbBesso® Of
such f eaméicatiog uspstattcrme Wéﬁ ﬁ] ’;&’, a8 bod am&;@mspwm@bw 9By

pr oper t5i erplicaien Jnﬁa" BRPES-10a thefTairie herrom§$ E’e ‘°B‘F‘i’ g,
barri er ’%%e?ssﬁﬁ 'Em ma by the meﬁmemueattlmg s§ |c Jhevio8, be
ure
nd BAEIRDN

necess ar s H:&oBé. ag ld)-'gﬂ"hé) 'Er@é""ﬁ?d 5) ana lt el- RAEWVS .

The use i?rfshl'ml &6 dbwmnaﬂeesthst' u‘trf’d‘@ \ﬁéw 4l 1p8t. Fipwe 7fdh

col d, taheftaeshettiadieds qoazgrvr fhig | ghein 108Rin F&iponae t F‘Hé@’%%‘t’jer
hot { cons bkej Rigure Zmﬁ‘;, ,ﬂ.; “sfv. e&r‘-d«tfreymamn Thisi coysesppnds 40 etﬁ%%g
apph/cat PLoc:gﬁ: i ?gqhef,arpgs and yAain.106aré ﬁr)walﬂﬂwﬁ%qdd’haéﬁ‘°°1‘%‘r"198r SadPhSErt s or
i nsert, 67, net al Iayers pr ovr d| QFRY THGossdlidated part

| ayer. 25( 7)&%?Flgmeﬂaith09ralﬂﬁs emA Jtsf,eutreu%a
car buri ziinelpding g‘ m of sel ection of materials. (9)

| ncr eas ednsPestas S8R PP 4R %6 he TCI s further outward for nore aggressive
cutting Qhghbe rock 10 Figure 2 shovvs the conical bit cutter 10 of the
I nvent igpn appl led to the | our nal_. 0 m l“r;m;:\".bit body 51, having a threaded
stem 52. Pi n. AQolker by ¢ Qﬁ\’ 03} mg! ':: b‘c’ﬁﬂs leGiGkaktR6@ (ﬁﬁhaﬁapt\eldmtl@eﬂ%@zhf'@r
with race satgapeh 2'6“’ ra7bfre" , and journal bearing 54 -ada 9 oFtQhe
mount | ay®@Fe 4e0ne ""' i il beakinglavier (15) datried py widogee atthe r‘?"gtfé‘m i s

for. ex td?e Qm.dnnsdil geur-eg Tager (1icoxtending\3 1, Blin6 atzérmgmeceas tcat i c
pressu?’?gat lcpan mtpahcwhweartreﬂim "}fﬁﬂ'céﬁPF'é'raYe(Sofggaur ,ggérg%o the core p| gee 11.

Pressure @ovidoph F%!alttf“ib‘ﬁ hegri AHIRdroltignst (1za) casried Bl t | ds
or “cerani ¢ KTl it (s b fe e e e s
shown at é of e it deihg plme‘es ; dc fl 156t ektestiglinto 7h.
Step 11%0 &amwmmommlreﬂaved%% & Chdr 0 twa.g step ot;ﬂl
F| gur € 7C said eckdsgrI{18) @,a dngnF;ugutrzm 3J0) cansipteggepA e d

9, as Z?tb%dd@'&”?'ﬁf“ﬁﬁt1°?:°ér"5megc35ra In 106 sTn Shuttle die 107. 3% Jidyer

'3 then iiff %ﬁﬂ Pjngr (o) RS &ﬁﬁledjhelaﬂ!ﬂﬁor(cm2 wheyein at lgasy one af BIAIRYE™S 4T & Na |

107a 20%of ., hilySof CtoRsolidatadpnusndell etale mpy e S (§5/ 46, N9 corsiat of
wal | 108a° amd\rbnarbmmmaﬂw) ai@&b‘edlnr"tj’ti? éW'rrfe'f‘gﬂ?"’B”%r‘-’f'%ﬁ’r'?a?e but shows a

pl Unger 10‘6"3%"6{ dP"oF‘ sclgungdigr Rl 4 WhBreiniah trrresq:f(saiddavere(ﬁlﬁlﬁ’ ﬁ?'@'a‘%‘tfre
appl i cation &Ej F ger via actuator cylinder 111. ‘Lo‘rgmons 370)
cor respéhds" f m;} (1d) b@cli&bdmaiw pnemes§'a'"r W" % gresgaa,ﬂ%@ ssémyand
gra_l n 106 @L&n ry:al ftadoadedd*) 792)-5’%56?‘H° WL el evati ng the tljlotft om
il 107. éiﬁadmm Sall urs%" ed g AvhbreEnit bate pa)rcbnsmsqsn@ra VS
rescycl ed to §t “9‘ it cofte Q’ggg;%l“'gdm i ,ﬁr'ﬁ%}i&é&xﬁuh@ mtclsrel Gb'i?ﬁtﬂﬂemd" §MMhen
ba fini shedee g ‘t/‘"tﬁ'tff'“%'l ast 1 ng, f| ni sh machi ni n % &%Q%Ho@iﬂgl we.gm
|rrspect ed. 'gq,eA P bk 2utde (TRlas elaiined @ elpims? Fhergin SR AEf Bit cutter (10),
COTPri Si NYperkdntag@bi nation: a) a tough, metal |G g@ser aI |y conical and
fracture resistant core (11) "ﬁ’ '{; g @ holl ow pot & 20r (12), the core
defi ni ngean axis (13); b) an ar netallicooath a8 bearing | ayer (15)
cafried by said core at the |,mkar|or t her eof 0408y ?)rt the 35 core for |
rotation, said bearing | ayer dhidpliurext endi ng a ti d axis; c¢) an inpact 3
and wear resistant netallic |'nﬂ!é'?d°1“5'§/er (16) Qnmt(;aye core (11) at the
i nf eri orest hereof, to provide ®RP%Axi al thrust bearing; and d) hard metallic
inserts (17; 170; 270; 370) having anchor portions (17a) carried by the
core (11) and partly enbedded in recessed (18) therein, the inserts
protruding outwardly at the exterior of the core (11) to 40 define cutters,
Ieast some of the inserts being spaced about said axis (13); e) and a
i 'stant outer rretalllc layer (19) on the exterror ot-—-—sa+d core (11)

igisP racrisiseandsariofingand

v .. .

I R ) I L Y 4 A — n N~ o o o, S "



consbl i dat ed powder metal. 5. Aroller bit cu
4 wherein all three of &aid |ayers (15, 16, 19) con mmlﬂ"' Iﬂi dat ed
powder netal. 6. Aroller bit (Ept@rleglf)i%ag1 clai rre cI aim:
wherein the insert anchor portlons 370 ave non- sym*retrl caI y fIared ends

S s e el e B S

(10) as rﬁdtﬁydr@ pbita of th& exsH rdagays alm ere| n sal core consi st
essent4 al | {6) Biovision ot ellicialslimgeiotvnida, plue pewdes meel E&éreﬂroiliﬂmmthelmhbﬂlﬁb,armg :
rranganes?é’facsl'%’ﬁ(‘,on ni ckel , chrom um nol ybdenum and copper. 8. Aroller i

bi t cutter(8 3 '"%‘?“c‘?faﬁ ‘surface) hardgning \R)E?té?séﬁsrrs“g'af’ﬂ"?ﬂ’@ﬁ'é s have the

ifcrease e om of seléction of mate
fol I ow ng gs tend tHeei’s further outward for more a&r&sn&eocuq'n f 8 rock,
nanganese Frgure 2 shows the conﬂal B cdter b &I tHelihveRi applied to the journal pin 50n@bitbodys12
Nni ckel having athreaded stem 52, Pin EKDaIropr@udéSa bdilrtearing mace 53 adapted to register with Peke susfade 2

mol ybderfdrppout zone 12b and jogm!qua%Z‘ ted to mount layer 15 as described. 3@10
r t S.

0 t0 0.3 °§§r§ i fz°§:§ﬁ Nkl Trféd’%‘s% o %t&%ﬁ?tﬂ,@t 1y El%“@*‘reﬂ
) The iSBpiRht ¥ Pdxa §b§€h§ﬂ$so@?ﬂb3§rn%ld£ et
cold, thed mmnhaar mmu ayles ars slidwarlat 403N Stepy B~ 10 @€ thie ﬂg:lé heroa'e@k are indfrth@q & ﬁag‘uteer

hot condé! $‘dat1i oh theTirecebsnis tewempplified by ¢h ne&tl¢ryh83tlnq3$tp# Peélgttfhé’c met hod of

appl i Cat.l &7 t gprt (gone; gur51)|smd| |php pm% 106,

i nser b g!she die f’?‘%&? ger |s6tf| mt ﬁﬁrﬁalma &gre \g & ou er 61%7;1 9

S uréa/ce hkﬁ?@nﬁre 76, dvm aﬂatmgem& ap ﬁﬁetf Yo falthé Qﬁﬁa 1086l @axpbride WJ ﬂﬁieweeﬁ:ré uch
I bapplicatioy. at (1 8) to\tbs bluyger niaragmatodevindee d N Tu$ corespuits tnster 12ofttey Tablest (9)

| ncr eas egd"cﬁﬁse'é dtsmeﬂe the,ppgt Ajend|essin 196 'ace 'PWF'PW@P%PW&”‘PGF""W N2 Yigygtingdhy ve

cutt ' 'PFmgre {ﬁr is remolr&“fr om %a%ﬁ&% a‘\g'g &k Q act ste Ec;n%hd;lgg girt the
Invent | mmee it Blabting, rra Qnding, Bhaded
stem 52msB¢dfed5@eaB&p 1proowhtﬁles a bal ear| ng race 53 adapt ed to register

with race surface 20 about zone- 12b and journal bearing 54 adapted to
mount | &A¥PS 15 as described. Step 3 of the process as listed in Table 1 is

for exarrpl £ AR ik Ruder HeS, e:og\g"s"utg, A EGomt 00 and 101 indicating isostatic
pressuri saj)iatBughf maen.agénataw donicalangl freokirE FesidtantTufel A1 Révirgfa Holldv meekier (M)aRe 11.
Pr essureothﬂeﬁppﬁ lacaklsdta).l s effected for exanple by the-use of - rubber nmoulds }

or ce r a To r% ﬁ ?&g%?@l %ﬁ?ﬂ{éﬂ layen @ Swgfﬂed b\ngi c qegygamegerdherggf 1PPRAtEE are |
sh ovvn Fi@\ Pt?oﬁ | ar

Ste Vi J:%%h“-&g ar Etam{ e{ %ﬂ t(li;g rle (()’ﬁg ﬁg glte ?rﬁertap tl-lzl-egp ftoe
Fig ur e c. dl H%rd:thgﬂﬂlemZdts (17 e702Q10; P20) 'ha\(lrﬁb(BhEhor aemorrs (FlaDeafried by tﬂeScoreI’mh) aad ed

5% G i’éﬁr*s S WEW@@'W L

~wall  108a ﬁ BigHi ohe n daidl stk 1 4 1 B4 £ )cokasr.&egsbamya
pl tﬁtéer oi&lﬁ:gapvplcgrbaﬂg force to the grain 106, in response to fluid pressure

appl i 6a£9 Iﬂ oP t':tefgs“qw@ ‘E;t@f t1n>%?plhmgerclarma :ae!mmétvmereuyqt lepgtone af paid layers 515 16, 19)

corresp ! n e and
grain 1Q:§EG§SA rollsegrqble e (1 )asc |mdadt|)n claum ecgrn feastho off%gfaé?regg,t‘l!g 3 %stggt t om
wal | 107. 8% roller“fl &u@um aggaumbtme\ cgy*:ammneseurarrfmedf daldQagets 185, P6,18) ch@fstand i s

I ecy céoe gonslidatasiopopgier Mgwdl.consol i dated part incl ud| n its corrponent may then |

be 11 ni Shef A rlen 't“%F‘ii@‘!'F‘ in Y preesdingrsiam b ortioge {370)
i ﬁ Spleg![ e -sy%@% %) 1ﬁgut§r la¥r (1 Pﬁjlre%qﬁ ons, n%péessr(ﬂ\b)

conpri si n 7 ArBueGB n@ﬁhd»eacna.a aaaﬁﬂu din Laﬁq'dﬁe&u&eﬂ%@hhycoﬁaaéé‘s@&nnaﬂd,f
f r act s esteeraiogddawith ﬂemeens( shlbyted) framn Cartson|) hbhganese dilietn, dickdl, lBjomidrvenayidenum

defini nginamomers 13); an annular netallic radial beari ng I a%er 1 5)
carried b%es;%tr"d'ecﬁf Ghieg (P18 AP FoieiprowesTn oo SIEPBEF (oY SR oW et
rotatiof Sary beari ng | aygdindnld) extendi nggglpyps said axis; c) an inpact
and wgar resistant netallieahg¥iede | ayer (169.00% ihe core (11) at the
interior thereof, to provi diicoan axi al thrusomb@ann and d) hard netallic
inserts (17; 170; 270; 370)"°‘FPaV| ng anchor p (17a) carried by the
core (11) and partly errbedmgn“%eﬁ: [ ecesses ( ein, the inserts
protryuding outwardly at thg,g¥ erior of theocpr,g 11 ) to 40 define
-cutters, at |east sone of the I nserts being spaced about said axis (13); e)
and a wear resistant outer. netallic lagyer (19) on the exterior of said core ;
(11 ) which layer extends into said recesses (18) and between the core (11) }
and said insert anchor portions (17a). 2. Aroller bit cutter (10) as :
claimed in claiml wherein said inserts (17; 170, 270; 370) consi st

ssenti al | _




of ngst en carbide. 45 3. Aroller bit cutter cI aim
1 @@ claim2 wherein at |east one of said | ayers (15 ﬂ ,ﬂj gii ﬂ
essential ly of consolidated powder ERtgle94218 B! | er

clag med in claim3 wherein at |east two of said |ayers 15 16, 19) conS|st

of “¢onsol i dat ea gq{kﬂéﬂ‘ cyftet (AP) as daimed ip gpy f plaipys{l t"c‘U‘l"teéﬁ‘" i"'_t’(?)"eﬁg“st?Féfsﬁ%tﬂ"Y?f cast
cl a] m 4 Wh rLIle" H{(.Ql I'Q{O) §sac\a€jm+dq9( ﬁy%f&a%ﬁﬂt%%wh%% sQiQ@&b fltl)cglts f ultra high
consol i dat ecl;t,a ARl @leelTEL a . Aro bit cutter as clained I n any
pr ecedu ng &l ai n. \M’lﬂreeblrcutélﬁol assiairied Arvkaino 10 it@rein 9id$teél&7s@l)actéda‘mmthe group consisting
nofi- symmet r |Qfaﬂé¢%’§(} H1, @Ne@OeF‘ﬂj@' f(‘é??i[ai :‘1‘%2&13&%' ?%%B?éwre?qr ?P% ’?jr‘]%i fl gté eg
pofti ons conpr
7 FA rol | er ' ht t%{qgf ‘;¥ %'grger ngst$ m havmgl,{hg r{ol owmgcelafxosu foglgth rﬁe\'ﬁﬁnta n S IIS?
cofe (11) g¢onsists essentially of 55 st eel aI I oyed W|th el enents sel ected
)M car bon, manganese, sili coritenni ckel chror?eumﬁo%ml ybdenum and copper .
8.]Aroller b|t cutter (10) as c¢PeRefed in cl ai @4 010%{e| n said el enents

have the foll owi ng wei ght percerﬁéﬁg'é: carbon o3 oo 0.0 to 0.65
60 15 nmanganese 0.01 to 2.0

siil i con 13. A roller bit cuttér. (90} a QaimedinRAhEdralof claims 1 to 8 wherein the core (11)4H3as inech3nigab
chrom um properties in excess df tifelfollawidg Rwemnlinyilsclenum 0.15 to 0.40

65 O0to 0.3. 8 EP
0369 718B} 9. A rol hggMBIf “ég“sf% SIgSURM) ned in any of claims 1 to 6
wherein said core cg@&b,fswe.gﬁgsgml y of cast alloy steel. 10. Aroller

bijt surter (10) ascl a%esiuctiondmy®d clains 1 to 6wherein said core (11)
nsists of uItra hﬂiﬁlN@t(F%fh@l fizodt tewlact sgength. 11. A roller bitcutter (10)

B

Iler bit cut A réliey b.ﬁ@ner(ﬂi) ithéd iR BNimOa whbrin¥iid lefra@ord py&mm rﬁ‘&bdanﬁﬁé’se
1) consi stis exdesscaf0p kglatnd cantl @ meltiy prdntde exceest fl 1,800°6e]  havi ng t he

1
L g A SRS SGUEee im0k e s

thereof

17. A roller bng:u&& (1) $%Aairded id-FaimA thQJe‘n%End thEr 15yet doRsisté Jrol stset fﬁ}tﬁ“m d

- any one Qlowdérforite 8 wherein the core (11) has mechani cal properties

. excess of t M Afroller vamtg(mmanlnedmtcbrm Twhgeif/Faid guted Gayerspisistg of  hertfacing alloy

nsi | e sf% difYps azgmposition selected from png ok the dejloping) thie eplymayr rgé‘?‘\’gf h 5%tensile

ongati on 15% reduction in area aff NmM (10 figddd) (izod) ijpact strength.

" 14. Aroller bit cutter (1l(hasedS Cl ai med pade ANy precedagy claim

1erein said outer layer (19) cors+sts—ef—a—corpestte—dure—of refract_ory

articles4n a bi ndéhrowemal 15. 22—3W%Y er bit WQubl%r (10) a&#fained in

ai m 14 wherein sa H ?'bf ractory“ﬂqg’f%cl es ha\&f;g o hardn®5s*9n excess of

OOO kg/[err], andpg gﬁng Ng Poiglisel N excess qiyzb&rr] 16. A9 ler bit
(10) as clai E&é’nl n clai m bda@mw cl ai m 15gver ei n sai d—refractory

rt|cI es4mre 30 selrected. from tiee3@koup consiBtPwg of Ti, Bhlangd | V, Zr,

Mo, Ta, Nb, Hf Hi§t! car bi des, 00??108%5 mtnﬁ!i%i“and bori d&s!Bffer eof . 17.

(]
n__tA_f\.
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roller bit cuttersg f) as C|allg§_g:(;°n cl ai m 1, Wi&r ei n sai dyopgeer | ayer
consists of tool stgg ahgyetiallyoLn'og,omder forgnipbd3. A rollery@t cutter

(p0) as chkmined in cl a| m 1 wherein said outer |ayer consists of a
har df aci ng al | tser@Btagrs\byrweight conposi ti on sel ected from one of the follow ng

three col umar &%Orlél{éer bit cz;& HD) as claimed in 'dglm Mlvgerem said outer layer héJG weab ?esnstant
e rﬂﬁgn}’ t

b S€ intermetallic materials based o stituent selected fr consnstleg of

10-30% 55 cobalt and m&elz Ié'il’n BQRe following alloying eflémbnts, With indicated weight
Of 1-4.0 Tungsten 4-13% 0-5. 0%
. molybdenum - 25 to 35%
chromium 8 to 18%
: , silicon 2 to 4%
60 ' carbon 0 to 0.08%.

20. A roller bit cutter (10) as claimed in claim 1 wherein said inner layer consists of one of the
compositions defined in one of claims 18 to 20. :
21. A roller bit cutter (10) as claimed in any preceding claim wherein said anchor portions are flared
g5 toward the exterior of the core.




g e O

3-29% Bal ance Ni ckal B
0- 1. 75% Cobal t 5ol BRc@ 169718 B1 073 0%, .n € Qlzacing caim,said

0-2.0% Q)’ 4o, 59f0incorporat|ng a roller bmctmesm Q a.a rolié-thit. 0%
0- 1. 0% & 228 o iy TavoOM&CD opeevied aqaaioy ﬁ.e p§°" Toiler bit
cut ter ( t1652§ﬁ?®'§;g‘t’:;fg°'°""°@m giﬁécomca?n fr§a.sr r&%ggﬁmggggg:w”ﬁi?sﬁ;mar
resi stant, am (1) EBfirfrigl anl asis ey
constltsuét'f’t)a eg e;ﬁre group consisting of 55.cobal t angdioninelesite and
havi ng t H& )c;f’ivtﬁ OUt 2 Qyﬁemlceidm*eemeg lavﬁrﬂﬁ) qargggesgit, ‘gmre &t st per cent ages:
ol ybden port the core for a&lbm s§8 Kpering il [m:ften e {(16) onthe @ret@t&ﬁﬁér&rihefeﬂfﬁ°

2 to 4% 60 c) providing an impact and wear resistant metallic nnerIBVef

20. A rwel bre\ndebart a’@ﬁjtﬂig bgﬂ.’g'.rg. Iy (ﬁ Fion®d; 470) rabiag anchonpluioes ( 7%%:*bn§t%{?ﬂzayer

Bal ance

consi sts of d G Qidnétadskd (98) Snetked, lthteuhertﬂpfeﬁé“tgfw Me

A roller %&ﬁ? "%?'asm sbrae niat!llelmeﬁﬁt 1§€ ! % sﬁg&f%n%&éehmchsa«er;
anchor port |e Brid providid awedl r@BtanbHer N I ind'saf@findeR@ancror eortigns (17akp
016971815 Bdxtetids ino sail resesses {18)(2ng, be%’f?e" “I'ncorporating a roller bit cutter
(10) as clai ned |r]‘any preceding claim said (11) and bearing | ayer (15)
bei ng car PFEWPBEF ot ation in a drillin eratlo Qb said roller bit. 23.
A nmet hod of 1plhenbda\bmgsmmtobiaﬂotbwp!cwtft g?"‘ ,sch a,tdurm#eadesem t1e), ¢areipen  a)
provi di #g a &) eehw |derstamsfah'e° e:ﬁe% a 13pfestidgt; act ure resi stant core

11) havi hohien hmflf 6k (185 die o Kepnp zurt he
E:or (11 1)91 1“%!" o o e mEtL %ﬂ%geﬁj&nMmrvwgﬂlwﬁé(:ﬁﬁsgtﬂﬁbs'ﬁhé‘g'esses %el ng

spaced ab axis, b) providing an annul t Al | dafn (11564 sdined@menragn _
| ayer (35). C%%fmbads-lwdmsedhm rpgtallf '?’?P?F il 16F‘%edr%lé‘o t(o suppor t the core

for rotat |zo|nschattund etmarar' 9@, b ge@msrus@ankcmeéna an
i npact and wé)d\ﬂ“1 tra am |h%:£7§9&f£h eig)tari digge bemt?‘h ger v%m.g% ﬁ,ﬁg
interior t g‘r"é ‘,1\ Ko\ 1601 ﬁrmmuag(vcalsatwde'st'c B@g\?’t"ﬁ&" G°D | ng h rd
met al |i g, i3} f&ﬁzi&z,a.emase anergy 0y Pwatv ,,,c?,f O RN binOGEn (1417 siohrin disd
by the core gnghdeind versch ﬁﬁﬁ e% e inkprubgsetsehnittent Te) dryteeeitt
pr ot r udi ngAtismammeh 8) ple %'3( oF hacH An ruéhhebéi(m&hérm digeEinishtes AUt ¥ im

| east sone of% §5}aﬁe about sai d axi s Onél fhletdgr @
wear re5| S xgﬁﬁ "“.E}gmﬂkm (iogr)aeln Adst F\dﬁt’ Pasch ttgb :‘?th %s al ggtcor e,
which | d eg&,, nqxﬁ, a6,019) lmnmsesmh?"raééé te\wﬂm ddn Schinptes (16116)

and sai d i nsex Rollawokibetschrsi dt“PRf s"mﬁha Bt anspruche . 190,308
Rol | ennei Bed)sauh werfeat@g I(: pf( &; ﬁﬁsphi&h Kishietbinelte dreiidagschiphtenids. 16. 12343,
wf;derstandsf B?' e' 1, | nsgesant _koni schen (IS WRlchih i Bingdtzvisier n
(11), def® a@asdhnampamrnﬁcng)nema@rhe ol Bufibistn uhe bélevelch:
féstlegt; la).keﬂtnaﬁbﬁdhﬁgé (37 0¥ist emclm?’!'a bégg,!ﬁ >t siﬂ @eliragsrmmlnmlﬁ it 3ipn sigh e
v@n\d/em Kerdie Me@e‘-iqnlg%q "'?.)‘E% p@ndes Ker ni fOr e| ne Egetrr?(tljn?rn
gen wierwgiteRdeof dhidinerh Er)ae@etehdqnmnen@ ff,

“Streckts o5 7. R° el 'F%' agg:%gmvaememm 'Pés!’t‘e"‘e (FETIRYE t s'" ohlensto
snenschi c %Wsua md&mkdﬁettmor(\-lm lyhggn g egg,atm daueteﬁatmfdfeuﬁ:@peeqlmes
al en Druckbagatre@m\e-taetﬁthullald"lﬁtﬁrt1 n3qlt 2% 'i"gche insitze (17, 170; 270;
), di'e \VaevackeproaenysBbSthnitt e (17a) aufweisen und von dem Kern (11)
ragen %nd teil weise in Ausgpréndtegien (18) da99 h's@iﬁ\ggebettet si nd, wobel
= Ei nsitze nach auBen am AuBwmngan des Kens (1 2§|2ZB| | dung von _
nei dei nti chtungen vorsehen Siigum weni gstens gw5,9g730 der Einsatze umdie
se (13) herumim Abstand a ﬂ{dnet sind; epousid 12 ne verschlieBfeste,
e megal | i sche Schicht (1f}owbdEien am Kern 0,18 pis OfPe sich in die
sparungen (18) und zw schemudfem Kern (11) uBdi

t zver ankerungsabschniten (17a) erstre gmBﬁét&@hﬂ@erd«aopfm
nach Ansps. LRbhenh)elleFh’W@kQ?Sté 19 o tejﬁ"‘ 8?' - %‘B 41%’0 270; 370) nb
t1i clernvesantichyy Jus E@}k‘% ggkggaa hER@ihemsder Ansp&cheROh# @M%P@dhh‘é‘t“&j aus
nach Ansp?h%%?'e‘lm ? 2, bei wel chem wen Stg,tlnglsd@; Gruppe

Sqhi cht en (1 geEbMuBﬁIBtﬁif I(mttech ADSpryf ";B va A und 4340)
Etent. 4. meEI B?ala&ehrﬁé& i oPYi-a¢a 38Ny ¢ aﬁﬁss'tb%% "3, bei wel chem

i 1 i gst ensgs Zb&euehtder Schi chten (15,16, 19) aus verfest I gt em Pul ver net al |
gt ehen. 5. Rol | ennei Bel schnei dkopf (10) nach Anspruch 4, bei welchemalle
| der Schichten (15,16, 19) aus 40 verfqestlgtem Pul vermet al | best ehen.

’“"“m)g) > o OOQ)_.CD(Q

g .chem di e Ei nsatzver- ankerungsabschnitte (370) sich nicht symTetrl sch
i t.ernde Enden (370a) aufvvel sen und bei wel chem -




di e auBere Schicht (19) sich erwei t ernde Abschnitte a wel che in_
Drugkeingriff mt den sich erweitenden Ei nsatzenden i ,@m Hm

st effen. a4 7. Rol |l enrnei Bel schn%ldkequ( ch el # en
Ansgruch, bei wel chem der Kern (11) |mvvese en aus St ahl besfehf der
m t . El emen#en, I1Z>gi05¢mnenﬂstschndld@paﬂs hvainkrm dei mpraem 16, dpisweldhem dhhlﬁagaﬁn aus
Silfzium KNedestgter t§ %ﬁeﬂ{uﬁﬁef"e foloengs| FusAmmenseRyngc fite ioRejpfiie
(10) nach Angﬁﬁgﬂféﬂzﬁ tsDWé "é‘ﬁ'gf‘ns ie El emente die fol genden

GeV\{r chtsprgzente haben so Kohgggstoff 79 bidsd¥% bi s 0, 65 Mangan
0,01l bis 2,0 Silizium Kupfer 0, 01 bis 2,@bis 20% N ckel

0,40 bis 3,75 N5 Chrom Kohlenstoff 0,4 bis 1,0% 0,01 bis
1, 2 Mol ybdan 0, 18kl s 0, 40 Kupf er? bis 40%. 0 bis 0, 3.

9. RO' | ennﬁ' Be|1§ %ﬂﬂn@%@ﬁhn@%p&m mf:nacﬁ'e ?hnﬁ%'ﬂﬁpé l!'(ﬁ%gﬁ" %euhhéch@m &?'Kern (11)
welichem der  KgdhBnidcha EQeBIRRE: hatCHie libs e Q{;éf&gllﬁfewﬂ%ﬁ hinfgdrRht

Rold enmei Bel schnei dkopf (10) nach ei nem der Anspruche 1 bis 6, bei vveI chem
deri Kern (11) aus uI‘@?Hﬁ@)éﬁPé%’t@ﬁfe&Q&ﬂ! besteht. 11. '
Rol’l ennei Bgl schnei d @E hﬁﬁ?‘l"‘%"fgbr uch 10, bei wel chem der Stahl aus
der: Gruppe ausgew h|1 9% | Glerschi) efang”A H 1, 9N -4Co, 18- N| mt

Mar.t ensi t har t ung, 3QQsMn((4d%) (.&a @Mnagrgdt.gtafm) 65 best eht. EP 0169
718 Bl M.I'l 12. Rol | ennei gel schnei dkopf (1) nach

ei pem der Ann§¥ nf'eiﬁe§c e'db;gf {1 ae'r;g;n}i?ﬁ fg%\giﬁn et g?é‘%ﬁmg‘qig% mﬁ@ﬂgmr; |

' '_'enpul vef
B Prozent SMfkl?oﬁa h‘iQ s melzpunkt von mehr als 1600°C haben.
Ei ben 18, RollenmenBZQcthbuﬂkoB B/O)KIacl'f Aispruch 14 oder Anspruch 15 Bbi hlbl%he?fOBl’o feuerfesten

" Rol | ﬁﬁe% ﬁiﬁ" ri E??teéf d
“chem der ,@ﬁ%’w ggﬁmf,‘ ;%?é”f tieiwar‘fe%@%é?m S
eren G enzeng, ach( 615 i1) bel U@icRsrh | ik Riderel SchnVRA iR
g ) Strec kgﬁlﬂstlmelmsglerung besteht dE%rDah samnopnddidding i@t walthai dus sivierder fofiendangirei, in

36NM ( 16¢ t Kdlampen zlefelefufeemeag:peswsgwrvtt ist14. Rol | ennei i el schnei dkopf (10)

ch ei nem vor her gehenden Ansprulgrtl)al bggl wel ch K |ases auBereE%O Schicht (19)
ags ei ner Verbundm schung aus feue[fesfen [ei | chentn einem §i huemet al |
bdsteht. 15. Rol | erwminBel schnei dkespfzo%t0) nachidgoem uch 14, oberxwel chem di e
f querfesten Teil chd(ohlemsmf M kr oha®.t-e38%n nehr &As3.0800 kg/ rmﬂ—ﬂmd ei nen
S¢hnel zpunkt von s 1600C h > 16. Rol Bel schngq pf (10)
ngch Anspruch 14 o ﬂbpruch 150_ wel chem ﬂréd uerfesten T€il chen aus
d'r G uppe ausgewf ltisbn Si Nd, die aglsggs, W Al, 3\pger, O, MpestTa, Nb, Hf
s¢wi e Kar kg den, 25 Nixstden, Nitri dersesed Bori deReslavon best elot1,78%.
bl | ennei Bel schnei diobaif (10) nachReshspruch 1, Bell2%wel chem die audere
thi cht  aus urspru%ﬂf‘@h in Pul ve&t % vorl i eg%‘ﬂ?%}ém V‘érkzeu@gé&l best eht .
3. ~Rol | ennei Bel schnePlkopf (10) hach”Anspruch L,” Bei wel chém'tie auBere
Sthicht aysg ei ﬁGéw|MpS&E\MEI | | egi erung besteht; die eine Zusamenset zung

hat, wel che aus ei ner der folgenden drei, in 30 Kol onnen auf gef ul hrten
G uppen ausgew'®l 50"9@!3'3%1#99&51% nach Ansprugh dk B4i fyugighem die 5“‘33’ gjner
Chr om verschieifdfest tallischen Laves-Phas obel dle Matenah g asls emes
: Grundmetalis riqm ausgewéhlt s%;,gl:};n balt und Nicke! be d?w,gfnden
Kphl enst of Leglerungsele n, dle m GewicHits an egeben sind: ram
4 13% - " 0% Mol ybdb 0- 505 0- 17, 0%
-11% Bor 0-2, E‘%vbdan (253"50%?5 sen
3, 0% 3-29% g{;:z‘;{;‘m Rest 40 8D 18% — ~\j ccel
;,12% Sili ZI um 0-2 0- 4, 5% : 0-1,5%
| -ngan 20. Rollen&eﬂ&p@%eadkopf (10) nach Ansfruch, 1)86i welchem die innere SeHighD8as4mem der in

“$ewi cht spr ogiram der Anspriiche 18 bis 20 definierten Zusammensetzungen besteht.
: 2. RollenmeiBelschneidkopf (10) nach einem vorhergehenden Anspruch, bei ‘welchem die
so Verankerungsabschnitte sich zu dem Aueren des Kerns hin erweitern.
22. RollenmeiBel (10, 50, 51} mit einem RollenmeiRelschneidkopf (10) nach einem vorhergehenden
Anspruch, wobei der Kern (11) und die Lagerschicht (15) fiir die Rotation in einem Bohrvorgang an dem
RollenmeiBBel gehaiten sind.
23. Verfahren zur Herstellung eines Rollenmelselschnendkopfs {10), welches die folgenden Schritte
65 aufweist:




i

19. ,Rol | ennei gel schnei dkopf (10) nach Anspruch 1 aul ere
Schi‘cht &us ei ner verschlei ~festen internetalli sc““mll”uﬁlmmmtmnlnest eht,
wobei die Materialien auf der Bgsigs169 748 @wundnet*al I’'s hus"de¥ & uppe
ausgewAhit sind, die aus Kobalt und Nicke) besttemlschmdgruehfégﬁng@ndﬂm 50
Legr erungngg%naﬁheinéuwluest&@#ahlsﬁ“emi"ﬂ'“gﬁ )r}‘rfﬂe%g,q,%gagmwm & der Ksrnidh)
ybdi 18, _jnen hohlen Innenraupr{14)uad A5 e/ﬁw I1&\.|ssparungen im Abstand um e tge 999eN Y zi um |
2 b| S A4%ibAachse (13) festiegt und wenigstens €l Kohl enst of f n B s2in@m08%

20. Rol I%'nhr‘a sch Pigdnldtalnsttdn, radis! mhashfs iohtj3). e fich Ui ©
Schi chf ﬁn-ﬂ% gﬁ;ﬁgﬁméﬁgm@@p Rptatiqsy af pREN 1Y t& &ri ni ertlen

Zusamrenﬁgr @gﬂg@n besteht |l en |€,Jc§e¢.hﬁ}ﬁh§1klemf(16( dr0germigari ancseIE
vorhergeheruderrha ethB ér"e’e 5% e 60 Verankerungsabsch g(ﬁraph zZu
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