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SELF- SHARPENI NG AUTO  SI GNALLI NG VWEARI NG PART
Technical field The present invention relates to a

woravoage4part havi ng i nproved abrasi on resi st aRCE/SEDS/000619

strength, which wearing part conprises at |east a

first and a second material part, which first materi al
part |iSEGOIBHARPENTNGY AUT@SSICNAIGNG OfEAR TG t PARD

al | oy, which casting body conprises a rear fixing part
for detachable fixing to a holder part in a working
tTrghraed li Fiwdicch wor ki ng tool the wearing part

Cafe il as, anFXahapgealhe cansy ”%b'm?ea&a{ﬁ B8 3h39ing

ont neck, projecting Trom an at an an

| Towyi aviedt na@béﬁﬁéoﬂ t Wreftigrtanse r eaRdf i @tgens, which
WL Y OpLet | RGrfgraednesk hagsdn PUEEFsti RndaYi Bcond

at Ieast one tip wearing surface placed outernost on

PR AR (W G AT WS B R F B hRhr PRGE stiFf seBstituted

cmnsalk _taamrtg?ebpayt avhi gh ¢§sdﬁmgfvoakla9tl Wi ycragebBsting
rking surface e sai cti ne

%6%’5# ocoov{‘/%) TSYETY | ngr‘??ﬁn?i’ﬁ%n%tp 3é5 foﬁnggﬁa g@v@g?l gxmg

sm facdwlaien heashi tnoat workipng whet eandt he WhCLOdeOI‘klng

f i aéherpar\keéf’%ﬂﬁgnpbh?@d BEnQEllcS@}'éé Ogﬁe %‘a%%hggable

har r od | east one el onga
ReREUNaRL § PFFkede R eheo| angrenti nspkm rrejerting from

SHMAAES £ Yok ahgttae B AHAA B Hsudiulst ki gl ky tﬁa%babhy the
|nS|dethe§ ectin thehrs% mat eri al part
st

neck
WFEEh SL71BHs BT eBRGh: AF HAE st of POk
abuteasttipne haeengoda\zvealréarsg: sphkaceiponstdtifd ngu&face

%ie?éé EQ@\MI%QF)QW CH L ar 'aqgl Sé{[g%? %t %Sgnch tip

er sides o one
ewm%dswﬁacmtcaqn&t@cmg)%ar@%n]@aé‘se@ham:@ fisxetoi work

pheEBrdy t hegaahdtf i rst pBieihg! BakkacB Ot emihe said
definition, background of theéonventl on_and p{l or art

TS S uPFs ]?/ejan?luWBEP v t FEPERENE0 i ghe at
weeas ngoper ttigy sweas ingnpnirfiang extchahgeadiel weaténgtip,

wherein the second material part is comprised of at
least one elongated hard metal rod, which at least one
elongated hard metal rod is fixed in the longitudinal
plane of symmetry A of the wearing part, substantially
axially 1inside the projecting mneck of the first
material part, which at least one elongated hard metal
rod comprises at least one free rod wearing surface

constituting a part of the larger tip wearing surface
of the said outer tip, whilst all other sides of the at
least one elongated hard metal rod(s) are enclosed and
fixed in place by the said first material part.

Problem definition, background of the invention and
prior art

There are currently a number of different commercial
wearing part systems comprising exchangeable wearing
parts, which are detachably disposed in wearing part
holders mounted on the tool of a soil-working machine,

for the loosening and separation of more or less hard
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parts, which are detachably di sposed in wearing part
hol ders nounted on the tool of a soil -working

wouralvoae4sf or the | ooseni ng and separati on of BOTSEZN08/000619

| ess hardsoil and rock matetials froma working
surface, whereafter these worked materials can be
soiifiablydr emoe&d. mMaesereXahpl efoémsueh weaking pautrface,

%}éégggﬁte@"hﬁes&mw&ﬁe ar%n%t%%qgﬁ@a” g, Paf! EQJ(:T‘%%Ib%y
I'S here Specrfrcally cons the rotary C
heagdved. a Qtreed@e?ammll%o afef ernchd weabem@wmrta cvesdgpmrs |,

EBbLEr  wialRngt Spé:%’éh BYS ﬂ%@prﬂa%‘@%éfﬁgﬁggﬁéb'}?ere

wear i ng parts al so re?erre to as Wearllcgg
FREEH LhERT L YigCPREEA titeddSa shsbiny LRBYN t.e@r th@ét% of a

beledeks, . a4eh WeaeirpEaPald BYSERNMBsCH akefgeef cutter,
cQur se, be used i n ot her t%ges of soil -worki ng machi ne

e R htARER n Sy s eFOFRT 152 10 g&éFhaPHeéb&&R”earlng

blaade oalaodretflerhrieﬁ, tei Gs vaartihe aasamf vd'rl&ﬂ'geﬁearlng
rs, spe i fi , i.d weari ee

arF%%gedag %gtg% ﬁ'dls %ﬁgg aﬁgrﬁ %t é %@ reSor Such

h@@gmgr\mtarmsoﬁmsmcraai a&@ngaﬁed:mseer headgised in

blades t‘%le%h g Qééi'ﬁ%éf‘k%é”ﬂécﬁ{xl‘i’é" @g&@”t Galk h as in a

rotation body di sposed on a cent

EOCXCAbI Wi A d1g0PFe sHafe. rPRE QUGS Plead Lﬂra‘déls bit,
¢pediently extend helically fromthe hub at the front
end of the rotation body and rearwards in the

direction of feed of the tool to the rear end of the

ot athenchedypinatreider conptess ngpasidncaldy, patte said

&ﬁ—;’aﬂn@olt%tho%%@ ea[rf é&gﬁ@r h@@ﬂ:éﬁr?d&fs @Qx?cé napart

ch there is also arra a suction devic
@drqi”gﬂ NgoaRaytt héeﬁéos@h@dE?d WBEREd 9at 6PizRd /vi glangated

Sﬁﬁtﬁﬁexbehééén phegsal dvrpltaﬂ eprbeadabl ates p1usuch tf%tmh a

st.e coppri se .t wo n coupl|n rt.s
R R ottt 2 EnBPRY pHebosTa b il GoBAFEL i ofpich
iirs motatiable erigct fodrive &m&rlrrmr‘ﬂn@emmitrem fiendn blades

LeTRe Gt 'e%a%e%&eéﬂd nﬁé&bsgliyrfwﬁ Eﬁg%%boae[e @1@9 EPEnt
mal'e part, et her form one_piece, a_conposit

end of the ro ation body and rearwards in the dlrectlon
of feed of the tool to the rear end of the rotation
body, normally comprising an annular part, which holds
together the cutter head blades and in which there is
also arranged a suction device for carrying away the
loosened, worked materials via a space between the said

cutter head blades.

Such tooth systems usually comprise two main coupling
parts in the form of a “female part” and a “male part”,
which, in mutual interaction via a common geometric
form which is precisely matched for the female part and
the male part, together form one piece, a composite
“tooth”, 1.e. the said tooth system, which composite
tooth can be one in a series of teeth arranged adjacent
to one another along, for example, the front edges of
the cutter head blades, the cutter of a drill bit, or
the sharp cutting edge of the shovel and of the rock
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"tooth", i.e. the said tooth system which conposite
tooth can be one in a series of teeth arranged
wadp@ment4st o one anot her al ong, for exanple, tReTSEZ08/000619
edges of the cutter head blades, the cutter of a drill
bit, or the sharp cutting edge of the shovel and of
bhede ockohwadear Hukd afenbkef greedte parttlor tmhéemabart is

art nt on t I s O or e,
PRS00 2int CERTNEOPE (RS Phe Tullblo iPRStalREe  rpe
iepoveadhe didrdockeabl ehéh rteh%tt itoie t eceRthngt ErtgEhdare

LAty iBee pacﬁltd V“ﬂ)@]@aﬁ ﬁsﬁht Sttty hebd&la AT bthér and

permanently fixed t A "conposite tooth" of,

PRt t5hRe mértefwhéf:borﬁm%@stl&t?% r $hecobplifg gt 1s

?éﬁﬁéﬁeﬁ‘afyabwsaeebl predryearing part in the formof,
or exanple, an exchangeable front wearing tooth

havi ng sone form of working part, for exanple a tip or
a G@btnmgleége;ooadm ad:sotmbmptylséngharéifmceg qoaptrises a

- ef bl t - I t k :
PhEpE b mafty PEheRY bhe MhRRNent AEH wearing
perkovwer ther tforﬁrorofexafmpfl exanpdar, shafexg@rangsetlfg, front
{/_L aRynt d&@?ﬁnh%vm%c' bfie OTERQVE, o PPERAG R BhPL, for

cust onr ma ust this type of wearing parts, in a
§é<é@§élec@uﬁl1|mgolf)a@t cuftgngt ﬁ@gfaealanér allﬁﬁercqm%cﬁlng a

rekdel Fb’tht h@f@fébgbipo&hshol detf . réDa i 6er tbo the body

achlev et still rel,ahl.e.securement
T VRS (TG 17 G RO 1ot ol neck

t—hereanplomglwaxs nbésb, canpr i sxampdeupd i ngaascysshmft or

Ve!g;C Ifiﬁlg‘s &ﬁt}étgh PATLS s %@Jﬁ% ngo%\;%asa&geerllng or

ani sm such oup I ng 'system has an
ey, er@ns_yt@han%f%@ efPEt ilaisFe oty ytYPﬁ wﬁ'. NPRHG9 parts,

@S Re G d dth & Qb THhPaFd r € 0Nt 2é NSthé Sr&h SPeTohee fixed

HoreToParTie BBVENaN | GHa SRAMST or sbyer S o£0 BRAteve

@r niymesecur i ngtel etifls, IdenaM@wpI@camemﬂamg ®f n, the

nddi&, a dey Cefief | bghR@rd tn
a%ggyrrpl ng oflq% hg%\%géﬁbng@%g}g? g)n tﬁeehgtlg%éet?@part the

cmﬁ;élr:éqo_sgzazstﬂ also comprise a coupling system which is
common to the parts and has a releasable locking
mechanism. Each such coupling system has an extremely
characteristic geometry, in which the respective
coupling part contains its own specific solution,
comprising mutually interacting surfaces and forms of
the abovementioned shaft, groove, etc., one or more
securing elements, for example a locking pin, and/or
one or more clamping devices for realizing a clamping
of the wearing part on the holder part, compare SE-524
301 (EP-1 644 588), in an attempt to get the wearing
part of each “tooth” to be held fully fixed in the
intended place and in the correct position in an
effective, secure and functional manner, also involving
just a minimal wear between the coupling parts, until
the wearing part, due to the nonetheless unavoidable
wear, has to be released and replaced by a new wearing

part for continued use of the particular tool.
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301 (EP-1 644 588) , in an attenpt to get the wearing
part of each tooth" to be held fully fixed in the

won@ndeds pl ace and in the correct position i nP@WSE2008/000619

effective, secure and funct#onal manner, al so
involving just a mninml wear between the coupling
parts, until the wearing part, due to the nonethel ess

BRayoi deBJnﬁe%%a has,did bes sede%@ssedoﬁndtf@el acc%eby e

new wearing part for conti nued use of the particCul ar
tiesngKﬁ@vxﬁOc@hﬁé?@ aloadot KF sy SR e thFe Pfpdhgr £ool

desi gned 9cabs01h |QafS fuftked ramm thatuae19f ideedtndling
via the specially configured and nut yal I:E/ | nteractln

E6RLAEE ZHPRES  WhIPBAChr e25f r AMGERPEFDNPIIRI | oF e nt
Petween e cedpbliggPapdstsonshititadelly he thbafshaft
tg%gln ang %E‘Wgroove ar_ apeni ng It will b e
&P6r BiFatB SWETEOVS: 4t OP8TiFTHy use of the tool,
not only loads which are parallel with the
n di pal ﬁqg of of co
&%o%”e W8 a&l 1% dé/ nmb&]%vgiev at%%frogng%% gneOf
oq‘hesytrm,rynoar ©11ky ateaén. wEg%ntal:emyaéaéﬁeéctw%@ the
l%%l@.ﬁhlhaqr efpr/ Loy | Sseﬁnm F'ZQ ds angh &l gcoﬁpllng
firstly a shearlgg?for CS one vgn ch 1
Wﬁtﬁ’valqlﬁﬁ bRt hea ?oh’f‘ “Ba Ivllé‘ltewl 11 h 1S plane
util kspﬂméuﬁzac&amd istibgtabbhal IBssenitald yly n eeelhat aohing
t.o the oint, s no I ceC ongr
(#\lnfl's g éfegu’r an?”gﬁlsea%ro%nggbg{/gf per%gﬁdl c[}{ar
thrtdtéyv\olakl sdheauriftare, fQ;mI? t ifompopremt | Fast wWhéech acts

nttlc—;lqrﬁ}feflsc?m fon&er LOMPONSIta TPl WhER htﬁét ﬁorklng
rom e Si or the sjdes, substantiall

ViHH ad%e %ﬁiku%ﬂo%ﬁlf%cael%ﬁdaﬁb?él}seﬁﬁénéﬁgaFéPn o the
rsﬁh&l’ Ijmntto t hecexdent aOﬁotiﬁ&lSﬁbﬁcwea:bn@@nIetmﬁlt Fsal ehich

I an he
téhcg‘i‘ OfSU%\M%I aﬁt con§{| tf)l%\tc%ls %g%%e ge%'lo{gerfy pr otrug: gthe
exdwrigioon sofr fawe t ocand bddyirdly f eént 1@|aStthe opemeateral

j ot s Rlrdder §PLP! EBSpBAELS, F\Ahlméwowt@e@komduhenglde
use of the weari n art me gr OJlECE frorﬂ nh
d@?tﬁhﬁ sides, tantla y parallel with the worklng

surface and more perpendicular in relation to the

extent of the said wearing tooth along the plane of
symmetry A, i.e. the said tooth neck thereof, which
constitutes a more strongly protruding extension of the
tooth body, in front of the common joint of the
coupling parts, which tooth neck, during use of the
wearing part, shall project from and at a certain
specific angle to the rest of the tooth body. The
lateral transverse force component Fp 1is typically
smaller than the shearing force component F. and the
normal force component Fg.

Positional terms which are used in this description,
such as rear, front, lower, upper, vertical, lateral or
horizontal, etc., can consequently be derived from the
above-given definitions for the said forces and the
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specific angle to the rest of the tooth body. The
| ateral transverse force conponent Fp is typically

wemraidoer248 han t he shearing force conmponent Fc aau/SEn®S/000619

normal force conponent F . Positional terms which are

used jn des ripti such as.rear, front, |ower,
fbeel "rele G eR p o tas RBRPT e aparbEy. At aHerl’ as

thesfqpmﬁttyorber@lbatyed t 6 otihé heoBlbirve - Qi vedice .
definitions for the said forces and thenut ual

rel ationship of the coupling parts, as well as their
Bbei meon ceheepive ficx t he werdh ngysuem aeecodiengewco the

50BgERt 8 fat@nEoo ﬁa!bgayl%aeemo%ccocr&a%%e%thg PLERBAL  of

patent ap Icati o rrses a nu )
@hara@t@ﬂ%ﬂfé%r wwhéghchghateetpsistical opdope i @r in

eeRBi AL L 68 e Unuﬂ&'&uéo@&ﬁ;?&é@tﬁvﬂﬂi{e GHd entdrfren 1y
gnovvn tootE st ens, d_whj ¢ch characteristics provi

BOWRt &§85 &Hﬁ%nsa@% Y hahbéhasﬁcsﬁaaséﬁgsmrawde

gdtaft hg€ond tslaﬂdmcwrs t got ln SyGhBEE. dM ©LO¥EEIEORMich
toath sgst %rlrst that, t hough the tooth

gya/lélt%rl re’re atll\r}gw g %ﬂ yﬂ:@ have an over-rapid

wear - down of the bearing surfaces , or other working

gwfe&&& eXpased by e qpgnation, swhieh, forzexanphe,.

ear against or have a dri'ving, 'transporting
bBRBERAtENGY, tePtBhi TSt aPearTAg, reéltactu@rlﬂecﬁtngaa t Héey

nax;@ RG wélasmpfal \A@a&hdé%f aﬁeswépgésélh@ aliasd Qs
or r aea%}o referred to belo%ﬂs vvearh
Qﬁrf% F PJArdfesSUbf 2SFEci FROFIhcPYonthen qufFation,

ghbotdi nefiirs shemplien t]hearaya@iaumtl ooy Harenear idwiving,

.of th bl i
RRShepBreLRl, | BehURTAIEE], TERTMED, SnlRlutl | e
feéér-:ctmweqm wedie nqu;;&?ﬂtrz@ asarfpged i hli hesmhdesurfaces

@&bbgeauttar RpHa s her t Wehy éBeCQmﬁba%bfteQrte'aOS& below
are reno e but are onal

ddi t |
PoL MR LSt P REr T AP A GReud e PRRASL G (Faetidh.
prnesohed, ehbodvmentshashawper son skis | exbpi¢deiant the

Webl 19623 AW ANE YRALHATLDBE! SndeROLING did e, yet
during the work are wholly fixed in relation to the
said tool, which wearing parts are fixed in the holder
parts outermost on the tool, in contrast to those
wearing parts which are removable but are additionally
rotatable about their own longitudinal axis. It is
presumed, however, that a person skilled in the art
will grasp how the wearing parts according to the
invention may be applied to many types of working tool,

even 1f these are not expressly illustrated with
examples herein.

In a dredger having a rotary cutter head, for example,
the dredger vessel is anchored rotatably in the stern
of the dredger vessel. Winches are disposed to the port
and starboard of the prow of the vessel, which winches
are anchored in the seabed and with which the prow of

the vessel can be winched in a motion pendulating from
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wexeyplcexs her ei n.

i nvention may be applied to many types of worKking
tool, even if these are not expressly illustrated with
In a dredger having a rotaryPCUSEZI8/000619
head, for exanple, the dredger vessel is anchored
rotatably in the stern of the dredger vessel. Wnches
diddisposide t abdhie phet adnd asltcalbha@red eft thee pgamé otlme
the esseI mhlch nches

d h
S Rt e oo ar e Jebe ettt e, eREh
mh:as neod i aory ptemlubﬁt thg fveemsinde tieetd, de:l'ai)dlﬂotﬂhetaﬁtls

t | Jee: t h
ro?ﬁﬁga‘abog%nlgg‘gﬁqgr %P}ﬁ; Fﬂgtﬁﬂi ?g a?ﬁﬂ)l p%?51te
tied amedr iigfaeath, theefxowt rend i sthervedtly wlﬁ duento

Rridragkhy one-Ofa1 t $rbWRvepResi f&-dat %Bﬁboﬁleﬁ%s 2\ thee,
front end of the tooth neck due to the said | ateral

1o Rer SRef EVee dBnBERERtopp to tbé3 SHeEHE hethqoneck,
llrbr[gii watdiatkl osidhes e&bﬁetleﬁtébe thec kaea{ﬁrrw tsnﬁiff@ée, or

cgnstltutes t he bearln surF first £

T af T hECa NPEEY A SRt 1 hBTAGRRF nd Tl Yot i pur face,
Shuce stleeedr edgerdrtegigen stab3o i dédsobagtlded_ foardkh and
Oé’cflftﬁ hc?véfa?ﬁ% éé‘aﬁ&& §1§i‘hghgegg#iuﬂleﬁaglﬁfﬁegﬁ\l#gx&eeping

ons wth't a wear
tihet bpposii eh stlde fa:L@oO©céheswlmbeeup@nwaage@@wa of the

V\@ﬁﬂiéé‘ﬂtéuéﬁéée d1sd 0688Grs S wﬁerbheoacta NgeéOKGCwearing
conponent s , Fc are constantly changing in

STHEME R %%dP%ETe?ronwnany directions, the steel can
suffer fatlgue and if then the different strength

0 of e i me too |low
PAEREL LERe ' ohDeng! SROBLS BbnbRSCARID FIE FO0 SRV pre
t¢1@n$b@mhlm pcla@i&man o e sqmﬁetn%tlhso anst o gcdr gifgiem many
S@lrateIsnd! thagnads, Mhhchuyeey Q%%Q@dé\Mﬁﬁé QEWﬁhen

I he t K unti] th
I S S
berenmsagedanagedtbd dcvhangewishsotndadehe nharae. diediger
caougnt L paal. ,dyedger ) wear | Lcﬂfg E%B‘cﬁ MELCRARE EW RN M it

used therefore becone wo
also into largish spllnters or fragments, which very

quickly wears down the whole of the tooth neck until
the wearing tooth becomes ineffectual and also the
tooth holder risks becoming damaged if a change is not
made in time. The conventional dredger wearing parts
which are currently used therefore become worn far too
quickly and have to be changed and replaced with new
wearing teeth far too often, resulting in expensive
tooth costs and many costly operating stoppages.
Similarly disadvantageous developments also prevail in
other types of wearing tool. It 1is additionally the
case that the tooth neck has a maximum possible extent,
and thus a maximum working length or wear length, which
is determined by, for example, maximum permitted
buckling and bending load. Should the loads upon the
cast steel become excessive, an over-long tooth neck
will quite simply be able to be broken off and
immediately render the wearing tooth totally unusable.
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qui ckly and have to be changed and replaced with new
wearing teeth far too often, resulting in expensive

woaohwecast s and many costly operating stoppag®eT/SE2008/000619

Simlarly di sadvant ageous devel opnents al so prevail in
other types of wearing tool. It is additionally the
case that the tooth neck has a nmaxi mum possi bl e
extent, and thus a nmaxi oum working |ength or ar .
FRngEfieTant8n RReUetor iHied by. o7 SRAMBI o Mhiax NS
pesitih t hedebacldriosy anec thisnd i wigi dloatlncSheased thwakdadshe
on th t. st ne essj V. n r
e I R e
charaonediatietyicendauiraé whaki agchoeohtestalsyface or

wggm%es1'19fgég%etcgm@geme&eggiﬁgl% ibEL%n!f;n‘%Wé &k the

wearin { eet ave Cross section I NCr eases \
voaaiag FHELpaSelswHerahy SO fhRGr fhe Renqteatiye action

desadyaptagenystebanagt 851 3Y i BebSmaEGYhied Wbatheass.
contact surface or wearing surface becones

i ncreasingly blunt the nore the wearing surface is
ner presenthattHehecypenet riadad eoficthendobdpke wearli hgs to

oot h.f.i nal econe it rthl.es ent,
%ﬁt t&rs gadé%?"pt g}gedig glér?fl\gkér as % @é rggﬁéerc} f réoﬁr]ﬁeCk
whé chawepriingortgmtht qdssl atfleaatioosh@8K smesnsweafiniF 1y,

tagth n88d GhaR@hRdngThichtiPalse thbslhll dhedcessdaiTy,
wearing_teeth are changed unnecessari l éfit since the

S4PCEr thEaFUAdLCTUpN SR WIS Wl REVYRY PBF: 1t viaRe felt in
ichgpeaidpyct ot  tthetwedid ngeddobhdy wodtth nedbuldstoautlast

till t next _visual. inspection . and econ t
OBk §ilﬁ&v\é: 5 At ge>§tu rYaces alrneSpc%écnlgb 24 afci%)%’ I a%éé?néiy’t hatet
tclee thdot wesgtider ssinfeees adne cabangedf tee datieouso that

aTRge oo that nphiserdss VErycdieadyantagegussukkbrbeserious
easi |y apﬁye0|ated if one is aware éhat in a tyﬁlffl

Ge8EGEr | APH | toper atifonVeh¥t webRe4v8B62gRAUS, 0GB be
BRaiilg dmetdcbdeedhafgetepdrs veekee | thpust ibsdoaar eypical

anged. unpnec ri | S Qi ery | e tr

EITEL, IR ESRT, Rl Rt Ry Y| 300
twdegriniont beeth are changed per week. If Jjust 5% are
changed unnecessarily, this gives a very large extra

cost per week.

Another disadvantage which must here Dbe taken into
account is that the wearing tooth which is left
contains valuable metal which should be recovered. If,
as in certain wearing parts which are currently used,
hard metal grain or hard metal chips is/are mixed into
the cast steel in order to increase the wear strength,
a difficulty arises of economically recovering the two

different metal materials.

There is therefore a desire to firstly solve the
problem with the over-rapid wear-down, the currently
far too short wear length, the random and
uncontrollable exchange of wearing teeth which are not
yet fully worn down, combined with the fact that
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account is that the wearing tooth which is |eft
contai ns val uable nmetal which should be recovered. If,

wa009v6cast ai n wearing parts which are current PETSEZDS/000619

hard nmetal grain or hard nesal chips is /are m xed
into the cast steel in order to increase the wear

gefreaghhwear ihéf cedthy satd sesnokdeamramte ldboth holder
fn%coveﬁ)l ng t he t%‘éed' gfe rent netal raterials rﬁer t‘chev
Sr eFOF 87Y deS1 T 8°F 5% i PST 9 S0l V"I probient ¥t h
tleeooeey- r api d weartadown, cehescurient bpthar toetéhortand
the random and uncontrol | abl e exchange of
%ﬁﬁﬁggggégth whi ch are not yet fully worn down,
conbined with the fact thatcertain wearing teeth are

Hhgnged s‘fﬁ%%@ ftllﬁﬁttl%?)t @@%4@3@ ghasqA reatn sifder@tbws in

Seril ous anage and t hat e recovery in certaln cases

iFsSoth BostG@iagy %msﬂirueégtl@a toftht CePeET FBgL ifoncast
b 1449, &8& EUSwéa284g020yshows i a Eiagat—?a.rﬁ tigd NGesl .

d th d a

A&&S%L@% e TR o leBur BBhmPl et AN H Sy PG
tl@q/tel‘r cahpratsies Bhibenner aweamgey | ayer, thier srityindhiwidth
' S'f a{ﬁ é”%ﬁgﬁ@"%\}% he ANtid e dt %1%*& he. Jgot QFt R fndso

en as new, So t t does have
arhatpt:macﬂoep@n@waharv@ fayhant@nnalarmers@ém@mgt fenction,

V%ﬁitf'h @&%A) ye tﬁedlm%%&sit% npa&éherlgpdtlta,@o%%@ rr?eiﬁl&?r in
(0] e 00 or In S WO nes o S

e hEERTrR BOBE. trchr ! RoRER S no PR r o fames of
Sdymhrle Ay eAl;)I wt and thetf ettalalveair-downt wilisl edakeer the

U SRR PTATEL GLYC O Ly iSS BEeBEQUDG U o e

weari n er again é cent
| Thuret Ehéh@astbgt S¢c‘n'rd¢ré @enedlasarﬂg 383 (Us must be

Ag%@@)c%lﬁt'ﬁtéﬂsﬁgafﬁ@gal PORy£OAt 8AlsOhp in the
bet ween l 5% by wei ght and 2.5% by weight, which gives

tGRSS t1 St eel, so that the inner wearing |ayer will
be gradual |y exposed a further bit at a tinme, whereby

th€e cast steel in the said SE 449,383 (US 4,584,020)
which is used has a carbon content of between 1.5% by
weight and 2.5% by weight, which gives too soft a
steel, so that the inner wearing layer will be
gradually exposed a further bit at a time, whereby the
wearing layer will quite simply be broken off. This
since the breaking strength is too low for the wearing
layer to be able to withstand the loads without the
support of the cast steel. Therefore, regardless of the
fact that the wearing part has an inner wearing layer,
the wear-down will Dbe disadvantageously quick, since
the wearing layer will actually be broken off in quite
large fragments before it experiences any
effectiveness-raising effect. In addition, it is
maintained that a steel film with low carbon content
(<0.20%) must be placed around the hard metal body. The
melting point for the film must be 200-400°C higher
than the melting point for the cast alloy.
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wearing layer will quite sinply be broken off. This
since the breaking strength is too | ow for the wearing

woaymrosimagbe able to withstand the | oads w t hoBCTSEZ008/000619

support of the cast steel. Therefore, regardl ess of
the fact that the wearing part has an inner wearing
Tw&eﬁodhmarm&@mumebmwhm;bh dissadvedt dgedise |yr o ckyt

' |
SHeetif BEF hotahi ¥onalisee A Bt lRaey 8ht Hhe
wédeng veress-r aivbing efs ect . 1bw-addiviedn, st@els has a

xlgﬁ%&gg%%‘egftﬂégwéeﬁt 26! ahh! B3 WiRA | wlgﬂr R@angomhset the
aced around the
The-wkl eyeg poRAL MGtripe im |Wﬂu@b%émgcel%edoweamng

Béﬁ@eroﬂlriﬁmaﬁzaﬁli@gt 'éiﬂoMlﬁﬁatfélry t H@u@ﬁét hd Olét-ﬂé%gth

nodul ar c¢ast iron which is used in the prior art
HeheFayEythat aomawrﬁailene%toflrarlo@ﬁ& EHRECOL G Eh&©
aa Ipigdxa%/agt V\h\ﬂdl.ﬂ"ted\ﬂezﬁ,dl w4 al I:oeyaﬁrﬁazeeé thasretical
ness.o ween 4Q and 53 HRC, e t
PR e Bife o b T IS, TARE nElg) BOaTERR® sl aue
meathagbpattlenbysaOQUmheswappﬁ@miﬁawgkya@dumh€ tlesk of
%gggkﬁnﬁelééﬁye §€%éﬁ.COQRﬂEQP|%a%%SttEéQf préghugtated

rior ‘art Mor eover Is 1s onl
ah@meet |l§altq0at$ -t stceet harfleWPREYNPs a0Ratl & H—é'lerefore

weahi Ngy, rhultéutq 0 pdeokes t idtanasswebkehe werl i wgy to
l'ayer and.the | ack_ of sgp rtlng cast_ste

e
E94Vest BBIS APSIHUSF a % 8o g%f?s?LvﬁéflPIOblem'
e dhwearabigenanddéspt her ébngelwetmngvvaawaqlﬁn@lslsy thereof,

%%%o%esvesil é!ﬂt%f%@f%rlﬂgbp@gn oslq}e\{ie t{}? n%mgéefo@ethe

eémai NS an unreso |ch espite
sgm@:tlfawmg Wsmm@@fe fh%sSﬁ véut above. Based
St | shact gbbly b@@ﬁoﬁola\/ﬁd i spigt e cakatrthethat it has

Si nlflca t eco i.ncent t _ab B d

B et e oveShr e, HISFT S SRl Ferad s E0RLE o8k
Hirttle raro b@@m éélbythatharhaﬁalweﬂm rsildu | ehieorc agontent
JH 9 %ibrll rog akbgyew to Oﬁﬁi até&y&' ynhmﬁcaa&%rcoax_t@n&he

to create a In which prior art the
§@1<si sl | 55 sEBBEQERART Y cH8E LI ARGCaRT rlowrm 3byON Phth

lower carbon content, for example according to US
Patent no. 4 584 020.

Previous attempts at casting of low-alloyed steel have
resulted in the dissolution of the hard metal in a
bonding zone against the cast steel, and the formation
in the said bonding zone of brittle tungsten-iron
carbide fibres. Moreover, 1in this fusion of the cast
steel and hard metal surfaces, any impurities or
moisture can give rise to disadvantageous gas bubbles
and hence cavities in the bonding zone inside the cast
wearing part, which causes poorer adhesiveness and
poorer strength in the said bonding zone and hence the
above-stated uncontrollable splitting of the wearing
surfaces into largish splinters or fragments, which
very rapidly wears down the whole of the tooth neck,

regardless of whether a hard metal is provided or not,
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woamwakixayed st eel

| ower carbon content, for exanple according to US
Patent no. 4 584 020. Previous attenpts at casting of

the hard netal in a bondi ngozone agai nst the cast
steel, and the formation in the said bonding zone of
tb@i t tthhe t upgshen- i wiesrear hhde f\ia@a:ei;ngl\/brte;maﬁf, bBcomes

fu5| of the cast e nd surf aces,
SRttt ot B ettt el on e o
dlsadvantageous gas bubbl es and hence cavities in the
dj n it Gast g
ca%séeggu‘é? glala%h%g vgﬁess an goor erﬁﬁéengﬁh Eﬁst ﬁase
sla¢ dws@mngg lzateyr apfl hendemehalabove-si@t egsting mould

coptLok! aBhersRbitbhi BIpeELY bR, WeahtBY 3 fages 1'.nnb9rt
argi sh splinters_or fragnents, which very rapidly

TeEPS duaN TRENWhRSEe cafstt ﬁéeﬁéomﬁlﬁe&ﬁ HO@@?&.%@@@@ dppto

V,\Hét hepadehakdrnetial iis prae d@ds@ﬁn@Ot o liche memlous
gre t he arln ot h b omes {fect ual. or rts

SIS L AR TR o SR TR R

tasidentpar tsamdn $ﬂmse,caslm¢ﬂnesumorng weyer tdferhared ted
éakoﬂﬂlﬁ&§ &?EB'Q%én%Q§£'Q%éé?ehkf¥”§%'kﬂge é%tlng
obl'em "SI n noves

eagram@él rréFt wslpoubed mﬁcFm@e@het%iacethﬂeﬁ |ktnown

mBthbe ga%@snglrwh% Er evhusi 82het | !rQBi REVenhe cast in
i nvol ve

for. exa varl Qus Sl.lp orts nsi
BAFY ERNLBG ok Ts s g PR ey iRy SuppoTts
aelhi eed , Wndrdheecasthsd esdl tredf ichet sepgastdsngorms an

Q I I e r .t hat_ -t.hi

ABBRES S e Y s SRR S P O (P gsiea
parperbiesy ¢F omhehewaesim@d p@@éﬁ tpBE WHen PRading zone
$eRRRELS FRE! &k -IRI QRVRT , ahli StHBl tr&ft t bE SHRROrdSst
fornmg an_i npuri t n the cast conpound, which alters a,
EREtes FOH oI F s forBoRE \GARSH harnRe: Hepssed.
bobihileg zome bepssen dik basttie pertalandikberesstcaof be
causegst% fteehe FQlsEXaRLE gnpoé%{e adhay 0Bo6ANNEe zone

bbI €s can a pear and brittl e retal mxtures
@@ﬁl@g the casting of the wearing part.

Object of the invention and its characteristic features

One object of the present invention and its wvarious
embodiments is to provide an improved wearing part for
detachable fixing to a holder part in a working tool
for realizing this wearing part, which wearing part
substantially reduces, ideally eliminates the above-
stated problems, wherein wearing parts with hard metal

reinforcement can be put to better use than previously.

A refinement of this object is to provide, with the
present invention and its various embodiments, a self-
sharpening wearing part for detachable fixing to a
holder part in a working tool for realizing the said
self-sharpening, which self-sharpening wearing part
substantially reduces, ideally eliminates the above-
stated problem of blunt wearing parts.

have resulted in the di ssol BCT/SRE2008/000619
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formed in the cast steel in the said bonding zone
during the casting of the wearing part. Qbject of the

wonu®rbiag and its characteristic features OnePObDSEDI8/000619

of the present invention and its various enbodi nents
Is to provide an inproved wearing part for detachable
fixing to a holder part in a working tool for

[OL1 2000 LBLSURAT 0 Bt Y ShUPALGRRr Linscn are

dces, eal Iy m nat
abo edtisted phebkensarahes®t i6 fradrdmiglpames wivilthiar dthe

Bt e I dif ogw%h%@ be DU% é&ﬁf&&er Hsetflgangrgsent

preV|oust A refinenent o s object is to

vi GRS Rafen hve ki iBn aEFEIbW?em%W o®5 the’ invention
esbOHdEIHS i Sehd SHAIRSH NG WeRIVHE RAIdidOr

detachable fixing to a holder part in a working too
for realizing the said self-sharpening, which
sehis ,s hacpenan:ggv\am [ tﬂge p@lﬂeséﬂbshaﬁitérﬂ:lﬂqn r eshic@sproved

nggg péé)lt:n% n%‘;}t bee bz%lcfséeaé e l egw g%ﬁ%:a%terl zed

weari € sai j ec

obj ethat which are not |isted here are sat isfactorily
met within the scope of that which is specified in the
present independent patent clains. Enbodi ments of the

i NVERE ot ar®3ddf | ABE i AR iasHePardedte ek efodc| @f nhe

wé@ﬂﬁmga§§ﬁtdhﬁgdﬁidﬂ@édNW¥ﬁﬁﬂld§“@%ﬁtﬁ@ 1ﬂnthe force-
ng % \/\egrl n arth has been tlproduced whi ¢ ciall
HaP et eriZefin ha"t e HLISCHIEEt N5 el § astté‘&‘ ially

haedcemtal cablly of inhethear Loggpandinglar rangedywi oli the
[ [ f en ne o proj

e e am Al y e s f Ty & e trh Bl i 1
aﬁh@rtf%f thae 505 e%‘PlF%‘@h nkcRf éﬁn@ d@ﬁ%}@@‘eﬂsﬂ@ pepkt with
Zawhighet Scaborignr ehaaalblaenl:emgt Bekm@ﬁa‘t@@ Bﬁ:OJaeQ:te'x‘ngln

ﬁ:‘fkté{\ﬁct:h énn u?? i stinctl at ed

2LERFT ai 1 i sttt ance PP&}I & fongftadi nfl % |s of- €%
t heéxiearpdiki ngopast tosprasute pnodute @&igeatlo cingurdlsing
CQgeigééPgbi@gwﬁf&Q&e” pratd Qs fah 5 hebhPdhg-away of

wear | ng- away
the i1nner cast in end and by that an auto-reporting

function that a change of wearing part 1is required
during operation.

According to further aspects of a wearing part
according to the invention:

- the inner cast-in end, at the fixation of the rear
fixing part inside the holder part, is terminated at a
certain distance from the top side of the tooth holder
and hence also at a certain further distance from the
longitudinal axis X of the rear fixing part inserted
into the tooth holder,

- the first material part comprises a material which
has a lower abrasion resistance than the elongated hard
metal rod, and in that that the ratio between the lower
strength of the first material part and the higher
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wduaoagiaper at i on.

the inner cast-in end and by that an auto-reporting
function that a change of wearing part is required
According to further aspect BCOSE2008/000619
wearing part according to tlke invention: - the inner
cast-in end, at the fixation of the rear fixing part
shsedegthhefhdllderehandgated herdi matted atod Ttermade such

héka%‘ésff.f:%g‘ B8 E«%Brih@ur ttﬁrféﬁ k@Ot hahder a%;é‘é hard

ence a at a certaln St ance rom )
mehgilt ubPdal iraxirelatgfort héor eahefuxeﬁg paft tisemesding

bﬁ&@a&@@ topt hhol g?%st Iﬁi‘@efiéft gaterial pardys more

onprises a material whi has a | ower abrasion
pégutﬁ-léﬁe@ tihed tHee eﬁaﬁgapéélﬁar Prastegtingd nesl PR as

thaprbhatet Beseati gnhepuaengt B@Eé@i\/ﬂtﬂ rength of the
first material part and the higherstrength of the

el ongated hard nmetal rod is made such that the free
podthearWe@mfmgfzpzruﬁ clomprdisesgated haadtnetww mahrimg

%c%g tﬂa\tf?r? ar tJ‘Efoefr ﬂto Wl 'sg% Lgf&?ag%%tan%{l}]lch

materi a mays nore pro rudlng
§@nriomd| Agapkojtewt |‘mganensk sordaces produegranged such

$ 8k S*&@{eoe%ﬁi%s(i%&ab'r‘ésﬂéta% WeAld g Paf t (GRITPI 88

at least two_wearing_surfaces having different
SBEESORTY e8F sttdifceSlRRPERedailtpid Messd tvRdwesriAg to

poldaces ar esal f-adigerb &ty t katpddia ialif asifonthe wearing

reS|stance rises in the radial direction of the
ﬁ@ated hard netal rod so as to produce a

sel f-sharpening capability of the wearing part, - the

at dpasd tl"&é’\?%&cﬂ%e%ﬁrfr?gceéuﬁaé&e &‘ﬁat! {%é’é‘ﬂ Og,”‘rﬁart
arranged in concentri ers around t ongat e

RSl FEfRIFDIIR - CPﬁée@Féheatléaeﬁar @herg ‘?T%:ﬁfi ¢kongated
alaranged At r@a,angle (X) within the range 0-15 degrees
inrelation to the longitudinal axis Y of the

projecting neck, - the elongated hard netal rod is
afﬁangealqmgmtgd hard metal rod is arranged at an angle

(A) within the range 0-15 degrees in relation to the
longitudinal axis Y of the projecting neck,

- the elongated hard metal rod is arranged with a
length (2) which is between 80-95% of the length (L) of
the projecting neck calculated from the centre of it'’s

original tip wearing surface of the outer tip,

-~ the elongated hard metal rod is constituted by a
material which has a mean hardness of between 800 and
1750 HV3,

- the working tool for the wearing part comprises a
sensor arranged to register the registerable vibrations
at the final wearing-away of the inner cast-in end and
by that indicate that the elongated hard metal rod is
worn out and must be changed,
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wORI®/06124g1 nal

length (Z) which is between 80-95% of the |ength (L)
of the projecting neck calculated fromthe centre of
tip wearing surface of the out ePCTiSB2008/000619
the elongated hard netal rad is constituted by a
materi al which has a nean hardness of between 800 and
1756hd V&1 onddteawnki-rag heedl f alod he sweabhhggpaed as a
conprises a sensor arranged to register the
FEgBS?E?ébFSHS?brations at the final wearing-away of
the inner cast-in end and by that indicate that the

el at ed r ] [sN n . be .
changod ot e ohasd cBPras o 2RET A "M eRbey Biesy of
astweenuhbammdasdnél mmt he el ongated hard netal rod

has a maxi mum wi dth of between 10 mmand 30 nm - the
cross section of the elongated hard netal rod

tr s e EEOPY tPLERHECD 0RGi tiiHh nBlCBYPESEf haved eMBRGAL &P

hapdsetake1koddashe BEe! Cudind BChRNgULE i Blonddteed
%%oss section of the elon?ated hard net

I d
ZRsTEEed! ¥ oo e o SHYPLEAPhaF CSXPESYIaT0FOF e

el ongated hard nmetal rod has a circular or elliptica

for - the wear| art. c ri fir r al
Fodthe  Sro5s coRE PRty o, L e1BheBed Mot fhelEh? roa
teastsverseflir t Hed hielkel nboagivedinagt ang&dspei’'phérfal | he

N InlattdOMmd Pt hechir Shahatsd net 8l riedar dheeVeasd féhl
part “conprises at |east one reinforcing portion

dicdPosed between the outer tip of the wearing tooth
and the rear fixing part of the wearing tooth. The

sai d obj ects, as_well as _at.her. objects whi ar t
o Faf hERind orlEh Pl i hFRe etade Tod
cfrtemptedchiceintire 1dpeciti édhd nsehé | meependemapat engd at

Gl on&MeadLAB! $1208 (Re a1 NURY | OPrAhSedebbpefhbfally
t he I ndependent patent clainms . Ad ant%Qes and effects
o t95d 3t hRIht o the tirst hard metal rod,

- the wearing part comprises at least one reinforcing
portion disposed between the outer tip of the wearing
tooth and the rear fixing part of the wearing tooth.

The said objects, as well as other objects which are
not listed here, are satisfactorily met within the
scope of that which is specified in the independent
patent claims. Embodiments of the invention are defined
in the independent patent claims.

Advantages and effects of the invention

According to the present invention and its embodiments,

a number of advantageous effects are obtained.

A wearing part which has an increased performance and a
better hardness against wear can be obtained if a hard
metal is cast into cast steel by casting, in which the
cast steel has a low carbon content and in which the

temperature during the casting process is precisely
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wohom@ioaeds A wearing part

According to the present invention and its

enbodi nents, a nunber of advantageous effects are
whi ch has an i ncr easedT/SE2008/000619
performance and a better haddness agai nst wear can be
obtained if a hard netal is cast into cast steel by
casicked, and whi efmitdhe Lmtlssmee‘le luefs za Haowd g@atieoin having
conten and i h t ure ng.the :
&as t?n%bopl{r]ocggg\q%g&pr e“gl?lse yc ﬂ?jg%n \%}1) chc']’ruas]%hlte
iformadeoconf. a hard nmetal having a car bon content which
lies close to graphite formation. The service |ife of
the new wearing tooth increases signjificantly with the
aihe oselvhee e lddiabPE, e depvc BB hat@Okst atiCreases

conparad iy therpr eMioushy1ysed \&&ﬁd‘é n@u&ﬁ%tﬂé tharder
conventi onal _honbgeneous stee] npter The we

G dth WFR rdadastCITPHEY Wethl t?’&d e O hs used
4entimes boghar coﬂparc&ﬁm@ﬂﬂiomaaonvhotnbgealeowear i ;igeel

oqt h .wi-t h no chhrd taI d ve 0

TR R M e S o ot B R e e g PG el
tied wear i B paeestit4+S stimds vén;gfmon@ﬂlﬂp@lredsl weeha a
VELY, SHhIIORG 1 LA '{bé@}{%%'rhé €suhh ﬁsyﬁrﬂgtal_rod.

hundre %, can be obtained. In the use of evvearlng
tsegth, thangh ddt €99t nof nalre yhaed dresahoF AdprPiafi fguble

OEhé)nQ:cﬁs!tﬁe @f.f tthleetVWeéﬂi@@alpﬁ@es of the tga&ml very

“neck, i inrelati gn to the extent .of

t he
n%%%iorﬁ‘% 1t u&llﬁ‘gle sPdesS % f §°Pﬁe eI e hedd Service
rotad expf mavestaic enyhir eft dgiaeg teolobitsialesd. gui ded
back and forth over the seabed in pendul um and
sweepi ng notions with the aid of the w nches,
vear tepvits®nof heheppearisgstaetht sbhecEqpsh §épt Rermglly

rb@@%ﬂ%aﬁéﬁnobriﬂita&ﬁtl%&f}ﬁd%ﬁéﬂ gnlag @Eetﬁ @wz_b:j Qlfateral
can_pe ant | y.dalre y over e . €

of 1 ¢fe ?? nglﬁr%a Bnige ‘?]ﬁe z’:eﬁtrgEl & of Wler%g?glon ko
mehal exbdntv\mfchtlnea dgecsr étpmetushsl@kﬂstmeesa,l | gince the
E@‘\J@{élﬁl gatdh fﬁ@akgﬁg't né%m@ét &e otirtelalﬁlh%mttbol is

der an i tudinal extent of thet
natko gﬁ@ge@upppﬁgan forth over the seabed 1n pendulum

and sweeping motions with the aid of the winches, a
wear-down on the opposite side also occurs, so that a
ridge-shaped or spine-shaped cutting edge or cutter can
be formed substantially directly over the middle of the
tip surface and the centre line of the hard metal rod,
which ridge or spine is substantially parallel with the
longitudinal extent of the tooth holder and of the
longitudinal extent of the tooth mneck. This cutting
edge is then constantly whetted by the said rotary and
pendulum motions, until the hard metal rod runs out.
Were the wear-down of the cast steel to be so rapid
that a longer bit of the hard metal projects, then this
could be broken off to suitable length and then quickly
resharpened to the said keen, crest-shaped cutting
edge. The previous wearing teeth using hard metal grain
or hard metal chips in the cast steel to increase wear

strength do not therefore provide the substantial
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edge is then constantly whetted by the said rotary and
pendul um notions, until the hard netal rod runs out.

weom/osias wear - down of the cast steel to be sorPCaSELZHOS/000619

that a longer bit of the hasd netal projects, then
this could be broken off to suitable |length and then
fpitaklagdgecebppened tloy t hhesapdekernh, Lresttigimpedth a

cuttin dge. ' ar | t j rd
TR o SR S RO R REROR

i ncrease wear strength do not therefore provide the
ShbS AR ALANGL R0 Obhal nafk 1 { BRoR Fies of the
I'nvention Wth a hard netal rod arranged in the plane
dfedyemetyy ARrranuedwedidithy fooPRséhiike SULtéRghegpdle
bhades: ofc e, derdagr derddangad i t iidnpogi t iavgle of
cutting angle against_the working surface, i.e. wth .
ahtaely SV Clat tHHE WX cufs &6\%1 o gfdahgcs, v
3ﬁﬁfﬁ§§t kP QﬁnFégatiﬁé an?ﬁgﬁtbﬂeafmydkmﬁwhddmckrails

lch trails o on top.of the rking. s e.and

Wﬂjr%hogara?oé’nl s%}i’%p‘gojé‘&ég}gngtugrf;g% , asrgincvgﬁ{ﬁg %%?ugply
sotépe comes mbterithe bémmes vhewedcinal hecwlitrect comes

gthQV@ﬂgﬁ%Ea&t h@{e@é*(gam ages ég?fi?ﬁté{(?xglt?f Vi o ST ge

oma s and consideration oW ng,
detailed description of the invention, including a
FFEPEEIOégb%ﬁtéééénhﬁgeéﬁﬁe@Hboﬁﬁﬁﬁnbﬁerbﬁef@aﬁeaﬁspﬁdy
cl aims and .the acconpanyi ng draw n ures . Li Q
fRgur eé:oﬁ?édier‘f\?gﬂ'P%n vﬁﬁl bgh%esc?f)gggwilﬁggr eatdzertauled
detairi phébowoti ther éheeandent o itled udppende duinbgar @f, its
i Leh. Fi.g. | 8- emgly | I ew 9f npart;sg ofin
gﬁgrﬂgké%ggken%%ﬂ%%%rﬁ?ﬁtg%‘, gact\/\}}eegr %ﬁg%{l\gotﬁllaclgor ding to ©
eleoppeswAngi AvewinenfievHpfi sing an obliquel y
upwardly arranged tooth neck, against which tooth neck

t he sheari.ng force conponent Fc and nornal force
&&&ﬁ&ﬁiﬁ@z&ﬁ an acting |oad are shown

Stiee imiviegalilop, widd e WWeisclridredugpergreater detail below
with reference to the appended figures, in which:

Fig. 1 is a schematic side view of parts of a
preferred embodiment of a wearing tooth
according to the present invention,
comprising an obliquely upwardly arranged
tooth neck, against which tooth neck the
shearing force component F. and normal force
component F, of an acting load are shown
schematically, and in which an upper
portion of the tooth neck is shown in a
partial longitudinal section, a cast-in
part in the form of a hard metal rod being
shown separately,

Fig. 2 shows a schematic plan view of the wearing
tooth according to Figure 1 in top view,
showing a rear fixing part for detachable
and lockable fixing in a tooth holder, and
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portion of the tooth neck is shown in a parti al
| ongi tudi nal section, a cast-in part in the formof a

woaom/oaet4al rod bei ng shown separately, Fig. 2PeilsSBs008/000619

schematic plan view of the Mearing tooth according to
Figure 1 in top view, showng a rear fixing part for

det achabl e apdtkefkabl e:f i xhag finorec tpatrh hof dehe tooth
andout er nost _on, the front part of, .t he tooH}ﬁneck

wearing teet ASGH &Moh&didY JrERHE Rt r E1FIRE 5%8\% L
t he | ongi t udiceakxpl dnmaofsls:wmeg rghd dfortdigudéacilngplane

tooth, Fig. 3¢ '%F@m%;ﬁggr é‘f end %EQ%H&, EBﬁtH’ea“ ng

t oot h accordi ng in rear vie OW n
reinforcing side wing on either side of a spine- shaped

[@'Cg{zf @r ci ng e%rthonséﬁ&ﬁ%{@ fefrﬁi‘t WBakd of thRet apddring

and a belowsituated torque _lug, as well as a
plurality of tOOaciCanddestand 1OV&&r ahcels Fredcesiew,

on the toot h shesly nef éthM@eranocglhielm_ﬁQdeﬂl f@fther
the transm ssi d posi,tion rat.ed | oads.
bet ween t he (?’d'g% <h€ BarPdnsrs %‘ﬁlg’ ré ERY pportion
posi tions selfectedHeorf ridmits peurtpaste, tlas webdth asedtheand a
| at er al trangyers r 0 Fp a g

oad, Fig. b Shaitetn Loy ppfe off (RS ards °
metal rod ac aorafiadg tvo off (ronttacty !gurfl@C%S s Agedhence

free end of tha-hardt nel aknkod R4t regapg i’ ohd hearing
front tooth tip of the tooth neck, j.e. its fixin

shaft, on théqqtdht FRCEREEPi A ethgndFaESHiSghap. and
end, met al | urgp iad il oh ieennect efbndrsa ted t heafloobbtweek the

in the cast ste on the Ieft ¢ as ' Vi d

a | ongi t udi na(fou Jtn%n I'é tlllgvo %bggh g%tgﬂ in
positions selected for this purpose, as
well as the lateral transverse force
component F, of an acting load,

Fig. 4a-d show schematically parts of the hard metal
rod according to Fig. 1, Fig. d4a-c showing
the free end of 'the hard metal rod
protruding from the front tooth tip of the
tooth neck, i.e. its fixing shaft, on the
right in the picture, and its fixing end,
metallurgically connected inside the tooth
neck in the cast steel, on the left, as two
side views and a longitudinal section. A
desired breaking point wvia a notch in the
form of a diametral change, and a recess in
the wearing end formed later, after removal
of the fixing shaft, are also shown in Fig.
44,

Fig. 5 shows schematically a cross section through
the tooth neck according to Figure 1, in
which a supporting zone between the spine
portion and the hard metal rod against the
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desired breaking point via a notch in the formof a
di anetral change, and a recess in the wearing end

woaoywdid4at er, after renoval of the fixing shabPCT/saz©8/000619

al so shown in Fig. 4d, Fig.175 shows schematically a
cross section through the tooth neck according to
Figure 1 . Imax\md cliaﬁ@aﬁupgaatl fil% ZOﬂﬁeeﬁgwgm%hﬁshown,
spine portion and the hard_net o ai nst ehard,
metal rod i§Q§iﬂﬁ¥V%aPﬁyt§ﬁb T9éncl Qﬁ§Cﬁ£tﬁ@51%l°n
0-90° changeHf thesiddtdmeofldd®, adt eng Hoadvarietidhein
variation in.sjze of the shearjng.faorce ¢ t J4C
and of the ﬁ%ﬁ%%lo OF%E égﬁggﬁgﬁtfﬁ%F%dﬁ¥ﬁ%§&%%§r§§i8ﬁd
of the cutterf hedoy Ebgmad |Sowcecleememonenftr ofit, vidawing

of the frontoxp@fétg athe Eﬁ@t&'{lﬁéﬁk&%@pri sing the

| ateral wearing surfaces on eit e of the wearing
surface of the exposed hard netal rod, Fig. 7 shows

gegenpti cal | ys opeshabhal cargand sheld ofOWHE drdnthigdic
a cast-in part in the formof _the hard,netalﬁéod shown

in Figure 4 Of whitth HRPED cBRECKNUELTIRY Haved t kB dideral
separated fiweagishafsuffxessi omwl asechert heldor rect the
position inside the profiled spa of the nd_she
moul d for a CE3t EPed eI ?fg%%§ St 588" %28l retal
schemati cal lyod, part of a cutter head with
shovel - shaped bl ades, on which cutter head bl ades a
nunber of tooth holders with firmy fixed, but
dégacHabl y afhan§edS@BEMRRECREEY h @R€orBRHE tOf Figureand
1 are fastengdelki gouldd,sia Whdktr eptdedl-in part in the

n1crophotogr§89m0%gi¥%e hard metal rod shown in Figure
4, which here continues to have the later

separated fixing shaft fixed in place in
the correct position inside the profiled
space of the sand shell mould for a cast
steel melt,

Fig. 8 shows schematically a part of a cutter head
with shovel-shaped blades, on which cutter
head blades a number of tooth holders with
firmly fixed, but detachably arranged
wearing teeth according to Figure 1 are
fastened,

Fig. 9 is a light-optical microphotograph of the
bonding zone between the steel of the hard
metal rod and the cast steel following
etching with Murakami and Nital. The
following notations in Figures 9 and 10 are
used: A- cast steel, B- eta-phase zone, C-
bonding =zone in the hard metal, D-
unaffected hard metal, E- carbon-enriched

zone in the cast steel,
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bondi ng zone between the steel of the hard netal rod
and the cast steel follow ng etching with Murakam and

woli2o@los12ike fol |l owi ng notations in Figures 9 ardr&82008/000619

used: A- cast steel, B- etasphase zone, Cbondi ng zone

in the hard netal , Dunaffected hard netal, E-

ﬁﬁ%boﬁo enri chedzpne it he, GARa e anlE:Gentditi,s Fi g.
in greater enlargenent, Fig. 11 shows the

di stribution of tungsten W, cobalt Co, iron Fe and

ph@onilz\m G sl'&ivﬂﬁg gheéi nale@rcnm@ii@w aroﬂg tlﬁh@g@@@lﬁ“ my,
zone. Acast ste - efa- se_zqgne on |ng

in the hard T t % h%a eanﬁaFBI%%%ﬁ“ 8

car bon- enriXives penpemdlth]aara$b sireaelbond:irgg i8aec A-
shovs schemllgal LYoy f Uig ] heét%nBﬂQEgE@on%f 1ge %%5ﬁ1ng

metal rod according
shaft is suizces ylﬁaﬁéeoﬂlagt@ geetakl Bt e@naéﬁegﬁﬁﬂehard

kind than the.hard get aly3edhen e catle | thepfle Hagt
separate fixi ng shaft is fixed onto the hard nmetal rod
by pressing %1?)%% of gripping parts into a pair of
cavities in the hard netal rod at t he opposite end of

th t d. Detailed,de ti nbodi

PG S 178~ For SPeHR e HOFRR BT LLhpBI (0 O5Ro LLBHATpT of
bel ow to a ntuhbehasfl trertesl i fodheacrca:rmiin@ontanémgulrs 1,
constituted by fﬂhgcﬁa Set %l‘lnd nsﬁgftf hgur gﬁ'tafbg& made

exanpl e nmateri a cast-1n par
metal rod 3 Of\/\ﬁF€HC5\déa&I Btesasift @Pé“&eéy ktll@@'l $Apg the

detail in thepaf8gueasl hkga Eghowseschymtircakhy.a The

preferred enbodi nent of, a. weari.n art, 1 _havi.ng
i oved abr SSPBROTEs| SHAHE dHIPIC s fixed

hard metal zrod by pressing a pair of

onto the
gripping parts into a pair of cavities in
the hard metal rod at the opposite end of

the cast-in end.

Detailed description of embodiments

The same reference numeral is applied consistently
below to a number of terms if the named component is
constituted by the same detail in the figures, for
example material part 3, cast-in part 3 and hard metal
rod 3, which are all constituted by the same detail in
the figures.

Fig. 1 shows schematically a preferred embodiment of a
wearing part 1 having improved abrasion resistance and
strength according to the present invention, which
wearing part 1 is here specifically comprised by a
wearing tooth 1. The wearing tooth 1 comprises at least
two material parts 2, 3. The first material part 2 is
constituted by a casting body 2 comprising a casting
alloy, in this application also referred to as cast
steel 2, and a front tooth neck 5, projecting obliquely

upwards from a rear fixing part 4 and having an outer



10

15

20

25

30

35

woreisaR4g oot h 1 .

strength according to the present invention, which
wearing part 1 is here specifically conprised by a

| east two material parts 219 3 . The first materia
part 2 is constituted by a casting body 2 conprising a

tﬁ?{?‘ﬁtﬂ ntelﬁl lOVyri 10 BRI S cRRR! icad i ampalm@axrlelfgergmat@ ag,
cas St ee

2 , and a front tOOthQ g gr #ect n?
R iiel YR LPhat 9RCE refra 7 earofF Ebp rERd 5AR WESThgo
A fuder yootie t sheBrivhh fa:trdeeasbmpnaehtp Ryearidhgnormal
urface 7

ajpns ot ip
Pt i p© REQPP%E su%?ac% ré’hear cé%e %%%poﬁgﬁwn
&ha@th@am f ;arode ammprenent ap oﬁpnﬂracnz@rtgldroa@far ghe
PooMR sghepet beatly, ﬁBQn"‘hfﬁe' 3 aBA4RREH PaGhkeRuBlnal
FR2 o feck 5'Fs Shown in a ial_ Tongi tudinal
section, The seammfl reateeyial paarts 3 sigofsRFELEREHERy LY

at '1%%%% Qe Casgkel P PBEL L3 3, 'i‘nthﬁef Cffdflnpfoﬁtatea%tast
one el ongated hard_netal _rod

faor casti njg?l nt{ o %
PBA- @&P@&?t(%ast hagdemebads rﬂ‘?e 3ir OTnetRs 9 ph’??o he
Y\chbabgbfﬂ elsal s.f@é?éll3 2 vhi ehe Sfﬁﬂ‘wunf " seeﬁial ebyrin 2,
al i fudina ection,.is fixed in :
VBLGR: i) ThF e TOE. SymEb GPALST SRS heSPPRES Y 17
heubsataanitl alblygmméixheyll nsedéibhe tdot h hibgkd5 of t Hée
&bﬁgatﬁaaﬁgp%leﬂ@ of syRiEterahl v salhe sustan! il 1,

entrica ongltu nal axis Y of the neck
subsmn@haﬂéw fn'@taalll&f otnS1eenpiissekOathr 88CKeat i A the

%Q&E%C em§terb§1 eltp&?cftt eg, r er@ﬂe{iﬁblﬁl@i fﬁaltaor ashiyeam tiga1 1y

sSurt ace onsltl in 0 e | ri
Spass g ignetd L bl pReREpihat i 82 1AL necx

|5r efxehﬁbhy hatd okehei sncmtts 3areompcissed aandrEEXede@ylng
I{}S”f%%' Ei rj‘f trgft%lr P fegredF'Lg: 2sShoWs ohheed LA ng

£iXi ng part et ach e and | ockable fixing in a,
rsmré@rcelo 8,al §@nr>é#é\alay@|9t # aPart otth hOdeFiBO,WEFE LI

WG tP0obf 1Eneardifintwbiah tagy k8 NgwihiDDd & 1lptéderably,
WA DpLo0LD, dLOSL 1AL EP0 A0a PXENANIEARLE KPNRHEROLE o

first material part 2.

Fig. 2 shows the rear fixing part 4 for detachable and
lockable fixing in a holder 10, also referred to as a
tooth holder 10, in a working tool 11, and in which
working tool 11 the wearing tooth 1 constitutes an
exchangeable consumable part and, outermost on the
front part of the tooth neck 5, on its tooth tip 6, two
parts 7a, 7b of the tip wearing surface 7, one on
either side of a centre line showing the longitudinal
plane of symmetry A of the wearing tooth 1 and which
parts 7a, 7b enclose the hard metal rod 3. Fig. 3 shows
a side wing 12, 12’ reinforcing the strength of the
tooth neck 5 on either side of a spine-shaped,
triangular reinforcing portion 13 (also referred to as
the spine portion 13) along the rear side 14 of the
front part of the tooth neck 5, and a below-situated
torque 1lug 15, as well as a plurality of contact

The wearing tooth 1 conpri SEETAE2008/000619
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front part of the tooth neck 5, on its tooth tip 6 ,
two parts 7a, 7b of the tip wearing surface 7 , one on

wenibys1=msde of a centre |ine show ng the | ongPCUSEZ®B/000619

pl ane of symmetry A of the 2fearing tooth 1 and which
parts 7a, 7b enclose the hard netal rod 3 . Fig. 3

?ﬁ@f@c@? ﬁhﬂ@ \El%r%cetlﬁéufﬁ:lcéﬁ@r?hn@hbh&:aﬁéth&ﬂ;gtlbo@;f’ 2
e 00 nec n.eil er Si a S ne-s

oD LhR MRRRES, R porntitas For cohPor eAranpsige.
&hé sposetpontingn 13)f al gegethEedearlcaidiae 1deofieéthe the

ffgﬁgil ?a[l:}p%fgtghe thOttI'}lé’]e %?S@Gl?el QW Slp lé&ttq_%ns

as wel | "as a p ural
seheacedurfacestarml gluemosrse aarfn@bé ofs t Hheadeitegal

PQng@epéet P@rc\f\@aébﬂﬁoﬁ&% hF 1 of i7t ended d aredde

transm ssi on, and positionifg, of generated I oads
bet ween t he coupl ing parts of the tooth systemin

Wﬁtéht Itlcmats wehechgd ﬁfa@!t t i S.Lspuiﬂofu%,e as?@el Imfgs the the
eral transverse forc onen of _an

PBaer URehOLRE GRIPCRG haFe BoPe EHbBcantaalk ¢iop the
Ehenshearpangajfmre mmhnneat ﬁmxzk:mg subatr&atcleal lg and
%{dggl; EI%F? ’ax’:JL ?L” An V%e%ht%on t(gn héurfa(i%g g%tr% 4

EVR-| I ontot ef|X|ng
off tthe weaiimy p;a':lrltt 11, vhilst a pormel figmse component

%orraeegnfsu%%t%tt%aaqeﬁt%m alhdvd I OpL2BaMBi cular to the
perﬁendl cular_to the worki ng surface . The | ateral

PPEKADEr sEWTAEE cofipond® Fplae®%a r o BREVEF§E ortorce
goeh®dneatbstantial fyoparalel elide tdr tdiriewr kiulgs sanf el y

C_an re perpendi.,cul ar | at t he, ex t
tpﬁ'gaggng ‘grilglﬁg t%ooeih Tolrﬂlp . %%rn%até‘?% t(;%ot hgﬁgck%ﬁore
leepenflicuipch tonstdliaftion atoortdest eshghy priot cbhdi gpid

%?éta%ﬁﬁbo%dl{tﬂ he,tqotd bogly gaidl tdd@tnekxt Be wotdos,

hol der 10 of, t he’ wearing tooth 1_, see Fig.. 4 . During
i chf thﬁ'é‘;%etéﬁ% pafPre StFﬁé‘gtlé’otQFCfFé'd%@lﬁl%r%’f%%l?%lon
forfomh@ntioaitmmmyaa n nangimqnﬁ‘lcrﬁtﬂne taotihehsbdér af0 of

t d I q€. e b t
Itlg%gﬂ?g%l na gtxogosﬂk 1s YS{% th‘iei1 flﬁklwﬁg@pal? < Off the
weariear beg ot dot H-lie atmpth neck 5 projects from and at a

certain angle, firstly, to the rest of the tooth body
2, i.e. the angle o between the longitudinal axes X, Y
through the fixing part 4 of the wearing tooth 1 and
the tooth neck 5 respectively, which angle a, in the
embodiment shown in Fig. 1, comprises an optimal angle
of 68° and, secondly, to the working surface €, which
angle P in the figure comprises an optimal angle of
112° to the shearing force component Fo, which acts
along the said working surface C and at the angle 8§,
which optimally comprises the angle 22°, to the normal
force component Fg. In the shown embodiment, the
longitudinal axis ¥’ of the hard metal rod 3 should
therefore likewise be arranged at an optimal angle of
22° to the said normal force component F; and parallel
with the front side 9 of the tooth neck 5 and the
longitudinal axis Y of the tooth neck 5. This angle A
can vary, however, preferably by = 0-15°, from the
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the tooth neck 5 respectively, which angle a , in the
enbodi nrent shown in Fig. 1 , conprises an opti nal

wanglwefss 68° and, secondly, to the working sSupPCasE2008/000619

whi ch angle b in the figureiconprises an optinmal angle
of 112° to the shearing force conponent FC which acts
alo@@gthhenaai chwnr k¥ng sfir thee Kaahdmatal he:oathe dvhich

i ch_opt conpri ses_the | e,22°, e nornal
PR BB BTt E8 L4 KheS 300 B85 herrid' | Y A
Is@ﬂngslttmcttllaé‘allyaxosxc‘éntrmtaﬂﬁe har dheettalothode®kshowdl is

ref e a p I f
SO SR AT R PERRRA R0 duity AEROP RGBS B o
witteh t¢etH r saEksiTe Bhef ahie t@@ghen@tkb%t‘a@@nt rae sald
hopg:thdiinah axes Yx Of vt R@keotih nﬁ£§ 51 m-Eﬁ/' %?é‘]géz%ﬂly

can vary, however, preferably by +
MeelYongiithdPnaPlaxiBtervasf Phe ﬁgrd rret%@ rodNQ?,te that

Mﬁd?%é&dﬁd’t@nﬁjﬂﬁoiﬁl@ﬂf@mll 8. Fig. 11aa@m;d theh spine

arr ange stantia oncentri oot .

R B e R FATEnERRbE, G 4 b B (e ygearing

fragrith silde @ivof u.hfset otbh ameckrds s~ Skre: isaiad aaglee awhich
t d I AXES X S

%{r%&%;sre era %{n var ngSJh ok @‘gg@ﬁcﬁ‘ 9\6191(:}1

In an |1 nter va
Notadudeg ar b&ngé@rr eanﬁ obtingeporciodss necle. Sattheeagere

tihee SRIdS RPIdo¥h 13 iandidrhe ®viie Wi ngs 12, 12" of the
wearing tooth 1 , give rise to a cross-sectional area

whi ch increases down along the tooth neck 5 and which
pr:@lucea—é felhioat esc]ae:dabicml]ey pamttls net ktbet fmndreetal

a h n do
%gt %(&:g ?aﬂ?% F ?gw% %ér 351%) acc rd| n
t@m g®f etwo, SFiig V4 gwS mmglomwtwnaﬁ nsettion, Ythe

St € VERWS o&nd:l?e | ﬁagat wditral Segt BO'brott'}%dflb%e ﬂ&n Othe
t he hard ta rog rudln fro §1efront t oo
tF3P®E oF ¢ 'Eb%t Hécl? f xuhgesh%an 6X1n9

shd fie IGghbnlnhEhelghctumethﬂub1¢EuxE§tam® bnd tdst-in
Whghy s DR 01 GRLLY\GOOTERS £ ipbe e LBid une
tooth neck 5 in the cast steel 2, on the left. A
desired breaking point 18 via a notch 19 in the form of
a diametral change 18, and a recess 19 in the wearing
end, 1.e. the rod wearing surface 8, formed later,
after removal of the fixing shaft 16, are also shown in

Fig. 44.

Fig. 5 shows a cross section through the tooth neck 5,
in which a supporting zone 20 between the spine-shaped
reinforcing portion 13 and the hard metal rod 3 and
against the hard metal rod 3 is specifically shown,
including the 0-90° change of position of the load
acting in the plane of symmetry A, i.e. the variation
in size of the shearing force component F. and of the
normal force component ¥F,, during operation of the
cutter head 11. The two force components F., F, produce,
inter alia, negative bending loads, whilst ¥F,, which

acts substantially vertically, can produce a load which
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desired breaking point 18 via a notch 19 in the form
of a dianetral change 18, and a recess 19 in the

woreioae4end, i.e. the rod wearing surface 8 , PCOSEBIS/000619

| ater, after renoval of the2fixing shaft 16, are al so
shown in Fig. 4d. Fig. 5 shows a cross section through

gaeaheabaouew Scom %fbé’!lé@ tReSURROKL 'ﬂ@caﬁon§i§0an

bet weent he Spl ne-shna ed rei nforC| ng portlon
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bscaPeal§ bedl enshe lo'a@@' UBoRg thiee R0 teRange B the
sition of the_|oa |ng|nthe @gane Qf syrmetr A
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conpr esses thé hard net al
ESepreassiing | Badtcdn i vROE| @rmm mpghpuskhiceg the

@&@d@@ﬁ@lﬂa&g l1eREsS uipcen the Gs':tﬁéalsi@@I f@r@é é&ﬁp&\@@ﬂit ng,,
sp that t t oot h_neck conpri ses back 13

toath ,
SR8 A L 1950 pong S B oA P ESuRRG B T L de
Ghesﬁ dhawbaodish hecki ¢, 5togenhaﬂvaﬁREQGQUSon its side

ctari oW, I cast st the
ba ke%o;2 t'he k{ og{aﬁriglc% gé%a@lsn%’t aalthelffsl x?lhgerpa"arr%c{]ﬂ Rying
shHepREdEh @RSt the nfardbratded asdmicly s msstt eteel

réra@@orwagﬁpb@@em@ gonéhgoshﬁarm@ baEke tormNe r Fn g
/ ,and hence |ts{%\§ar- own effect, acts on the front

§llé°e WESHL RN SEHRFE nbcRE 5Ehey GQQI.tﬁelne\ﬁkt i’? FpT}Eﬁ‘l ¢Rigimal
meﬁrmmmesoaﬂh tthefdwar dredatyalk mxi&bnsamustSb@Hdﬁ81gned

t al b
R L e T R L A
ttﬂ%ﬁ VRATKE ngilep WehR| ﬁgrf@@rlff@@e Crasfs teare tigoted riscde 5for

mam@mﬁrptﬂ)é@étﬂ@@idrpg Tookh1l ber HhAdgshdd el Misdse
be desi for [ si stan agai nst the Iar e
FERE B SENBORTS, PR ACKRRBmUNFS  that)
qnm&&cuﬂiyohabwar&@a&dng teeth without a reinforcing
hard metal rod of, in relative terms, smaller diameter
for increased penetrability inside the larger
diametered cast steel, the length of the tooth neck had
to be kept short to prevent the tooth neck 5 from being
broken off. A long tooth neck 5 is bent back and forth
by the wvariable loads, so that the long tooth neck 5
can suffer fatigue. This is prevented by a set balance
between the E-modulus of the cast steel 2 and of the
hard metal 3 and by the ratio between the cross section

of the cast steel 2 and of the hard metal 3 down along
the tooth neck 5.

Fig. 6 shows a schematic front view, of the front part
of the tooth neck 5 comprising the lateral two parts
7a, 7b of the tip wearing surface 7 on either side of
the wearing surface 8 of the exposed hard metal rod 3,
which lateral two parts 7a, 7b of the tip wearing
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maxi mum penetration. It will be appreciated that these
requi renents are nutually conflicting, so that, in

wonrenwioeBy known wearing teeth, w thout a rei REDISER008/000619

hard netal rod of, in relat®Bve terns, snaller dianeter
for increased penetrability inside the |arger
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srtaﬂM@J -shaped dHAHESs chemad € 1her eoﬁ\peléaﬁgem ashell

f ot th hal d 10 with f f
R dSnatt§ TRLARGeE wEAPPhooPBecoL] TRt O3/ e pade of
Iﬁcgdnte@ptam@l hardeophotsegbapiviufcta Sbadll n@azduse haazies dbeen
r{ﬁrfeeELrb éa‘% alﬁraﬁs'gb‘aﬁa%%e il \e@]eef}né StepLrPlea

rod 3 an e cast ste ol I'owm ng
Qﬂﬂrr@gmﬁ tho Mar akaHiTQndefrtag Pawt hl r efdr efidieh gnetal

Fnhclﬁlld7tt_;h@|n|§pbébﬁ @U_ta_sﬁaﬁﬂt |m§)8étﬂ| ?muhd tbz)gldllf&gshi_:@/él:]ht is
C |1 C caQ rrsin e res 0] C |

i tneberden i #Ath 688 paRil in, el oRetts
sanicch whiehsshiel ¢iparly hawied been prefabrieht edsting and
revsabl edEhdle r@f“ Qh@{Pfii]@éi @550 b NGn k05 21 EHEYEBAainal

wearing part 1 , in which netal noul d the_spread-out
SRR ©dd Wf“ﬁl%ﬁdl ngrggepprggned in the same metal

mould. These two shell parts 23’ therefore together
form a space, which lends the wearing part 1 which is
cast in the space, preferably but not exclusively a
wearing tooth 1 for a dredger, its regular longitudinal
shape along a longitudinal plane of symmetry A. It will
be understood, however, that irregular wearing parts
require various shapes.

The cast wearing part 1, following removal of the sand,
for example by vibration, comprises a casting body 2,
hereinafter also referred to as a tooth body 2, made of
a below-defined <casting alloy, hereinafter also
referred to as cast steel 2, and at least one axially
longitudinal cast-in part 3 of sintered hard metal, in
this description rod-shaped, i.e. oblong, therefore
referred to below as a hard metal rod 3. The hard metal
rod 3 is preferably fixed with its centre in the force-
neutral zone of the finished tooth body 2, i.e., in
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left to harden into each of the said two shell parts,
which are sufficiently rigid for the actual casting

wandwaiak, because of their |ike shape al ong &CT/SE2008/000619

| ongi tudi nal plane of symmetry, are hardened in the
same nmetal nould. These two shell parts 23" therefore

{peehher dotdnia spaged Whi @bmb.eagglbee wesiddisdmrt hre

ERbREahDifoty Bt s ottied Tl ERy ittt B paane of

segukary| dngiitdedi tlae sj:szm:e ‘abong ddayng 1 uqhmair ptanand

85r§¥1§"§£r ycéstlklg %&t Ea@%eﬂﬂﬂgr §1098ke %h\.é%\é%“clvar%thell

Irreg r wearil requilr varil ous
vast wearni @gldpefrqllpwmg)lttmu eSSt enmval ah m@egéa@e or

E%d%a”%ﬁebYSébbﬁb' 09, H@MAM, S%t%e%%Stt'l'l'ég &ﬁ%c% of
hereinafter aiso reférred to as 'a toot

&hea hgadomedefi Fed castithgtle | egst héF@ﬁihamﬁiFl a|'S§o as to
F@B@he@d £e asesas!t shéeelimner andh @lgdeast \Aﬂiéﬁfl?')@f alﬂddy

ongi tudi nal as?h gpart ﬁ. of si ter hard ne
ERTETIELEEI ptiton P PEE- ShahRt, T, “P%?@’F‘Siie wear
sefrengett tanﬂelmwrg\s Aidar dabmmomodr&lst'l'atmé}arm the

Rl ode 3 I o cRelerably W xedi ht Nelid, Contys 1iphe,

of céneutral” zone "of e firis
preitirellingnditom aiee cbapibs Hogy s& r@ésébeam@arlng tooth

aubﬁrﬁrglabbvhequﬁl ley ha& 98, @ﬁ%ﬁ&&ﬁ apg 9he cast

smmtr%/lnsndet e cast_tooth prior to_and
frSertg 1 hEPCASBLAY Uy S abREf ﬁ‘&ﬁanltﬁ%ar dapetti Fgat the
ﬁ@ﬂdh[nﬁdeB acandresl lowhigh t heghast iigadfinan strength

terf 9 d 10 t
(RS ar 8 aPOPNeRRaf A e, 37 s Bk agXl draarne

resiath wmsﬁ teoppUee HOT| éh@xﬁ OHEPORRer seeofjatedt and
Wy . g RAdy &MIdrd ihddie J@édﬂé@fﬁkg rad- o th, which

i ncregsed wear strength and, ver abr asi on

h
RIS i Yoerft r BEBF 1Rt B ﬁ@c@ ©f Rgxdy metal,
fgxm'ﬁextamiyh drirarfyed Eudgtiedh thigh Finom drieeritanidaliodyi? the

t h I
t ou 1J1%eé%ea{]énnt%heglgltzglist lgt eepbz eﬁgpgéflﬁgn?% aﬁa?%?élg?al
ﬁumm§tﬂgoofh§bqrmﬁarlng tooth 1 (shown as a line in

Fig. 2 and Fig. 3) and, secondly, two parts 7a, 7b of
the tip wearing surface 7, which enclose the hard metal
rod 3, preferably entirely, and is made of cast steel 2
with lower wear strength and lower abrasion resistance
than the wearing surface 8 of the hard metal rod 3.
Fig. 1 also shows, in addition to the longitudinal A
plane of symmetry, a B plane of symmetry, which runs
perpendicular to the said A plane, along the tooth neck
5 itself and the hard metal rod 3, and is substantially
regular in its cross section, see Fig. 5, in this case
excluding a spine-shaped reinforcing portion 13 for the
absorption of the shearing force component F. of an
acting load F. The resultant wearing part 1 thereby
acquires, overall, both a highly increased wear
strength and a many times increased breaking strength,
at the same time as having a maintained high toughness
and a self-sharpening effect, which self-sharpening
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tooth neck 5 acquires a nuch hi gher breaking strength
t hrough reinforcenent by the hard netal rod 3 . The

woaoietd4p 6 conprises for this purpose, see FpgT/SE208/d00619

Fig. 2, at |least one outer2stip wearing surface 7 ,
whi ch conprises firstly, a wearing surface 8 of hard

HRLal, 4 gc?}F@@h%daaﬁaggﬁgt§§b%te%%t 'lalﬂéiow which also
r i ca

concen ooth neck 5 and in the
apohgesudittal ¢h%laﬁér@ﬂg§9wnﬁﬁﬁpﬁﬁt%%ﬁam@%rlﬁaetoéﬁﬁd
nhceshgwn as a line in Fig. 2 and Fig. 3 ) and,

secondly, two parts 7a, 7b of the tip wearing surface
7 , which enclose the hard netal rod 3 , preferably

T@at ifri@ﬂh],g T the mdg @ife t@ds tr &l eaelprzlcm' ththa | thvee rcaetaimg
str t abr resi e a :

edi g Ear ot JPUTD Mar domn A oa’ 3 Coisps at
lalase sdmws fiixtuvaddi t fon teocan’rpéld opget ueli nabra mwmg
13 Bepd anﬁeof aBYBHE! bha WH Ghhd Usrd metal rod

P rpendlcu ar to t sald A plane, along the tooth
3neckeBeinsdkerandeferredr domepal +od Fixiged phaft 16,

wilRst apteahby SHegy afe | nfbl§o€7&9§5 L&%?t taBrifge ahidg. the

., in _this case excl uding Lne s d reinforcing
4RSI 19T WP T Bt FORCOFT NG Ghdef P14 g errom

tq{mp@@@ﬂtz Fecrf 53n oFctilg hoad Eettheconﬂesw,l twmtlst its

t th b
Vg %gﬁeéééd §é§?¥t?rghgt f§§%ﬁ, PQEQ 4s held
S“m‘mdfb“@dk'm sheergpid i v & aie L o e Space

cl:ﬂ]glg ”@6%gefﬁ%@(ﬂm{@yg%neé§s@ﬂ@|gam%@kf from, for

-S enit ng ef -sh av\ggnl ngef f ect
@@n Qiedein 1gfeste PRdEUaPRCEel (e % ‘ﬁbﬁ? Cphis
ﬁl%éé@s St g eegtah phepaetidemeafalt hevdad digmfetinl fixd8ein

har d tal
! Eﬁé‘:ﬁd S%ﬁ%ltﬁ{)%rr ?ﬁgld‘ég%}f pEégElﬁg %%l%iasﬁi ngh'e?e
ﬂ:]E@SBh@ﬂé fsm@rmOUl@r Zéxa@#@metbe Iﬁﬂséilé’&ur$?|gthat

%ﬂ&sﬂgéd %%%a&' Fodta, @e@ri?o@ngh&fx?é hﬁobill’:goﬂewabnr @the

ereinafter, referred tp as jts |X|ngsi ft 16,
GRS BHOG | Xt sHat t PPBTSfol FBwni ngF EHEC R Bist (ﬁd“ §§ hdave
demprl gbay, tonstddatipas,a fraedoesd d6pperosr Udisigld r gine

said space, which supports were then melted and
combined with the casting melt in the casting
operation. It will be appreciated that this known
process gives rise to a significant risk of the cast-in

part 3 moving from the desired position when the

supports melt and, moreover, this melt of the supports
forms an impurity in the casting melt, which impurity
alters the desired properties of the wearing part 1,
the interface and the bonding zone 24 between the cast-
in part 3 and the rest of the cast steel 2. For
example, a poor adhesion can be caused, bubbles can
appear in the cast steel 2 or at the said interface and
bonding surface 24 during the casting of the wearing
part 1. A poor adhesion also produces a deficient
supporting =zone 20 for the hard metal rod 3 during

exposure to acting forces, so that it breaks more
easily.
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the tooth neck 5, of the hard netal rod 3 , whil st
its cast-in end 17 opposite to the fixing shaft is
woebd/seasrely fixed by the said fixture insi decriSg2008/000619
space which is to be fille®w th a casting nelt from
for exanple, an induction furnace. One advantage wth
this process is that the hard netal rod 3 is fully

ixed i ts f h ast d
55 S oy 1t hOPFa B8 o e Sy ALY BoERD QAP and
sbet heflebhe bdr dheewsariog 30068s 1nott1¥ﬁ1afﬁgfér¥§b§1'taifc’§n 16

wheny teh%éﬁétﬂgae?ﬂelﬂod R, p%f@hl Ri xPREVisPUT S Yr¥d ke

have conpri se or exarrp ,_various supports Insi de

tfm@msatﬂee séa@@t WP @R stipBort sOofertd ® héﬁOFrbl m&fFkang, 1s

cefbiegd W H@Stlﬁ%dc%%téaMH@Ek}blh& tifge veiastd ﬁﬂ)tch 19 has
operation, It wil gggr eci ated_that thi s _kn .
W@@Q&@%ﬂVes#F?@dﬁ’o Pgnﬁ)??‘@aﬂ? ri ER% of IH% purpos

Gastingn tpaartfarmnvg ngff rhw thedeaesétrald podi prdprwhien its
e.supparts and er, [ t t he .
§&r51|§gﬁlglgf ot ant}}errpa%ln gﬁg& ae]:t A;agl 'E,TEH Io({(% % Whi BB
ibmeekiitng gidierts 18e dbehr @@eprmtm@‘gabf rofle 3\Néiaﬁ|fﬂgxed

%rttﬂe’ e 1 nggh gﬁ‘o%@ bhe banding.zgee 24, bat weereq
e castin part rest of the cast steel 2
Fltﬂnn@?arﬁiloége aF‘bo@?e abHEsE IR D iR, ChRLPres melt

(‘cﬁn abeahel D thAdcast18t esl. zmu Bdmd el SBé dexpediently

rfac and on in surfac r| ng .t he_cas
?Eé:ﬁ'dre (9 ga & &6 Eipgdug‘ea;ﬁa L,
daalfncre etrite s]uap):pdr menglzcmel 230 storsmmmm:lmt ftagiblbe 3for

uﬁhﬂﬁﬂ?ﬁﬁ?ﬁ% fooséﬁétégkiéiffsdlfgcﬁ twiﬂhpﬁeégslevel

nmore eas oW n enl n sand
it Plze aﬁﬁtﬁﬁe g é'a%aé'-”36¥9 tHer bRee i lg Otfod#r? 1to0kpetip

fd xiing shafsr e e theidwy d’ldﬁ&i}ﬁhg Qth 3 heathinedild i xi ng
shaft protrudes fromthe front tooth tip 6 of the

tooth neck 5, is renmoved. A desired breaking point 18
vIIa Figot ch289chas esqrediadia | f iaiingadghdéen b ovisdeghown

dhén'rialkéolr@émpse fHEERY LBBatatEl NG ofidde g metal s
pressed onto the hard metal rod 3. The fixing shaft 16
is suitably made of a conventional steel of softer kind
than the hard metal used for the cast-in end 17. The
separate fixing shaft 16 is fixed onto the hard metal
rod 3 by pressing a pair of grippers l6a and 16b into a
pair of cavities 27a, 27b in the hard metal rod 3 at
the opposite end of the cast-in end 17. After casting
of the hard metal rod 3 in the cast steel 2, the
removal of the fixing shaft 16 is easily done by
removing the grippers 16a and 16b out of the cavities
27a, 27b.

Other conceivable ways of achieving a separation of the
fixing shaft 16 of the hard metal rod 3 are, firstly,
for a cheaper material, preferably a more conventional
steel, to be welded or sintered as a fixing shaft 16 to
the rest of the hard metal in the abovementioned
position for the desired Dbreak, whereafter the
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sintering into the finished hard netal rod 3 , which
breaki ng point 18, when the hard netal rod 3 is fixed

wonomwe1=kel | sand nmould 23, is arranged in a PCX8#H2008/000619

manner close to the |imt <arface agai nst the cast
melt of the shell sand noul d 23 . The renoval is

S%&gféﬁ%ﬁﬁylﬁfftﬁﬁﬁ d% etlegnk 'Cgﬁqufepfeé@@dfgzsfnﬁgy

since t ard neta I's sufficiently
Wielyi ba frepate t 6USCOHE svzlb%e]anwhaphy Hrecthyoush

Mbﬁ@éﬁ‘t%niﬁv%'te\é‘lt hbﬁhe PrUt @hildhp &@é‘:ﬁbm Wifaes 7are
of the tooth tlp , S ffICI nt | gfg Hptch 1
Pegibeeh tatle ti PRE0 TRARLa SMoarsten TRt
aft&sighowRasehamtisabky, fmias‘dc oy epataselyi zmmgralcaﬁng

16 is essed onto.the r t al d.3 T :
ghﬁ}ta Pans PSR gg oéﬂg cgncgn |ghal ste pln

s6f vpenknhod2hdreidye baodidedalinusdtk f pret hwivasy- ﬁmage
§9d shé- ;nzp% gﬁ%gﬁa&%é | I @@fﬁolﬁhess&hﬁegleat st Ree

by Pressing a pair of grippers
apuel6®richt bha PEDOSGftecaOPENERY 224,/ thEy IPhnt & h%alfid the

@?k@hgrgﬁa§ta§6tE@tQ%BQ%EE%re@%eOElhﬁ%rﬁﬁﬁt mheeMhrhéce
. After casting of _the hard tal rod. 3 in the c

ar
syegl wpich He r‘e‘?ﬁﬁa@oit eh@Sitngy Shafhe 16275 §§§e|ly 2
donesbyts en@mmg dteryy | ppérerdba andmpébavutesf dhe the

cavities 27 her ¢ 'va o} i eVi
§a§§§§9afmgh 'of fh&%%F%indgp % ?ésoﬁﬁ%%% %%?%gngﬁal €
tetp@rateref resgkey, bedpwa cheaper material, preferably
a nore conventional steel, to be welded or sintered as
a fixing shaft 16 to the rest of the hard metal in t

ereringned pos hiagd metathd fes rdy Wi dest steel 2
\Méer eﬁ@éeieﬁheysewfaidm i att hu@mm beakasil| y1500-

f gted Si thsan Lnexpensive, el
Aoy BriRPEagK coRbshRARr Sk cefidh el HIT cpeenos.
@r&ﬁﬁn@tdutteﬂ§5Qré65@dG|rednforr?ﬁeeﬁérd @Bt al thend pin

el @, syeR asiRiekial oﬁhaf:he16h59dbemété@d by¥a 3

mut ual | |nteract|n n .and n o
Fﬁodfmlg)(gy tg}ee cflcal salpci 1? %a e or t7é ggr?dlng

zone 24 with the cast steel 2 enclosing the hard metal
rod 3. In this fusion of the surfaces of the tooth body
2 and hard metal rod 3, any impurities or moisture can
cause disadvantageous material impairments, cracks, gas
bubbles and cavities, a poorer adhesion and an inferior
strength in the interface, the bonding =zone 24 or
inside the cast wearing part 1.

The hard metal rod 3 can also be clad with one or more
metal films, not shown, for example nickel or steel
film in the interface or the bonding zone 24 between
the hard metal rod 3 and the cast steel 2. If
everything is properly managed, i.e. the cast-in part 3
is cleaned carefully and is kept dry, an advantageous
shrink pretensioning is obtained through a volume
contraction in the cast steel. The hard metal rod 3 is
thus bound to the cast steel 2 along a casting joint

cooperating between the separate steel materials, a
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26/ openi ng 27 being provided in the prelimnary stage
of the hard netal rod 3, prior to the sintering of

woOherspamag and t he opposite opening 27 /the pi RCESE2008/000619
the fixing shaft 16 fitted 28fter the sintering. The
furnace type which is used in the nelting of the cast

@h&?%@ giyes d QS oI R Nt i rantvd eppeiaheienial,
e casting nelt,” of which account has been taken |rr1b 3
bRéngeApEretur @tr dFGe S ovi"Thas c8sfiehg LoPreREahale™
et abth9ded kR the sasd sheetfacésSagappoheitdyzone 24.
effected at, expediently, about 1500- 1700 OC ,

primarily depending on the nelting nethod, preferably
3520 Ealr QC Hard esqadt 0déd t heaginant etpe rcanurexpadiently

urface on t har,d et .3 f '

R g i e
Bi, t fhtilody gastl dst delth? persdltdsien gerivie draraen tregt &£ fagds3 and
Iﬁ%o%;%&nﬁcf l'ésd\p%’nggetshe ST RCESn AT nblia gl QQIdt 1P roditeks
ard netal rod 37, any Inmpurities or noisture can

safdd cdiesddvarwgedu s WrdesESalt Aa S e 1 RALES, SO
gas thubbl essansbsambid eso apRoQirie adkasiag apsres, for
inferior strength in t&g i nter ace, ttfe bopdi n zonﬁ?Out
£XeFP Lhsi (R castBar i Wy Bar FOTP SFhe REFY it &
wed ¥ camialisimgbevoatked with one or nore netal fil s,

not shown, for exanple nickel or steel filmin the
interface or the bonding zone 24 between the hard

Met ad pudfsrzpd embodasenstedhe hayd webaYt KPAg 3 SHas @

RQRRI o NBPagedwebn €10t BRACAD Th) ASFdfSrdist £l goned 18-
carefully and js kept dry, an advantageous shri nk

brBRsi 5 I obka: ABHC: ARagh B TaPue oot f AEPPEREC
idbriea L Aspretfeehbl Fhevigt d tinet al arger 3 disanteies: bbawdrds
pdERSaR Abeely? gALO%3, 2 BT SOl e L9
aores et ngOR1E 6ABIEEs ORIPTEeen RTIBAThEY  béi mprd metal
forged, Jhildie SanBriifiBeds cantehillivkgingalibotie i Sorce-
SRLSHIRE Lt "pohd LOELT Bem a0 bAndL 00,4008 By
plane of symmetry, and substantially also in the B
plane of symmetry perpendicular thereto, see Fig. 1,
but it lies within the inventive concept to provide
more hard metal rods should this Dbe considered
expedient. For example, an extra hard metal rod can be
arranged peripherally in relation to the concentric
hard metal rod 3 in a certain region of the cross
section of the tooth neck 5 in which an extra wear
protection reinforcement is desired. The rod wearing
surface 8 of the hard metal rod 3 can comprise, for
example, in terms of its cross section, a square,
rectangular, circular, elliptical, in relation to one
or both planes of symmetry A, B, lateral or tubular
wearing surface. The above-stated with regard to the
diameter is in this case regarded as the maximum width
for non-circular cross sections. In the case of the
tubular wearing surface, it is conceivable for the tube
to be filled by a grade of steel which is different
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be recovered for the production of new hard netal rods
3, which yields both positive environnental effects

wandwwemasn ¢ advant ages. Shell sand noul d casPCTGE2008/000619

produces sufficiently snoot#® surfaces for nbst wearing
parts, so that it is possible to produce wearing

P@(%rhsthgors_qu_@und/‘%{é nortegihl vd haseret ext&Qr BRat
w t hout maj or f_|n|sh|2‘%tv\orks. In a, preferre 1 3
rhOERAENEASERETNRAE tnet 2T Y5 hak™ attf AmeP8r SBFL0S€

t yReNo10RRe 30 g8 guefear.abite dud #8tal3rot chn be
ich the h\z#d met al Lod 3 can_be sorre(é:gat coni cal ,

BPBELTIBFY: wrPh FREPLET he? f albrare ronardiCt he i nner

cast-in end 17 . The enbodi nents shown in the present

@;ﬁg' LGakl QL GAMRLL S ey 85%”%9 | it h@:&@eg@t 2l 119948 the
c Fg arranged concentrically 1n the forceneutral
ronehohetke 5t oot chedler8 meitplt fed Sngiunsdisvals tanNigdd Y

gfaréxmt ryr agd sybstaptish! Vadfseedn @18 pl an® ofthe
ymetry perpendi cul ar thereto, see Fig. 1, %gt it .
LoagiinBanalt hd Ppént i%fe g eptOPblpr B¥Fle ror & WHHEE

aBhakaheds1shous-d i s1 beicansiKer edexpedi@at .9 Fof the
exa

l e, an_extra hard tal. rad c be .arran .
bEPEPNEELH v i ﬁereeIFé‘ﬁ‘oﬁeta&dt ﬁggc'oﬁg’eﬁ'fqﬁcgl ﬁagg@derre}f ates
kadh3n mhe cemgs 10légicayrefest e ce rios swisiadt !’féhfe ofxtant 2
Lot &&Ck8§—§g%\'\%'fchzl‘?@ f%é@h"‘%afoﬂo’f%@%beeh neck 5,
& ntorcenent “1s desir ed. e rod wearing surface 8 of
meashaned et kel Breancebapr £8E, oforth&HmiEingd, tooth

trl_%rdi5|53,f i.t(|§i P£?§So|§%§§§h§m, ltﬁtp_SWé'étrrﬁmd eéairaﬂwidb tﬁT" along
cLrcul ar,, e I pt.ical.,, Ln el atl on 0 .0ne, or 0 \
Hshesadl oy RREEyOARal Y pRiS, a1 SBF 1 1BOFRr WRRFThg 1S
Haqs: dEhenratinvet stattdte vinwar@gaite¢oi ¢heati shet bpwer
IS L gnaaae/ regacded \as 4 hxﬁegg# PyY W d%ﬁdf Ofs there
n(?f?-CI cul ar Cross SeC!II ons . n the c_ase (0] t he
taxtmedirenidar i Fgusdefact? rGey chRcefSHBF @ For Hige auto-

tahe, 410 gy fidded &y & anadeverfrisiealamhiich is

diftferentfromthe surrounding one. It will be
appreci ated that an inner cast-in part 3 can also, in
tThe, tbeaknekasedength L of the projecting front neck 5

is the length measured from the centre of the original
tip wearing surface 7 down to the upper side of the two
reinforcing side wings 12, 12’. In other embodiments of
the invention, not shown, the said axial extent Z of
the elongated hard metal rod 3 may be about 65-95% of
the total wear length L of the frontal projecting neck k
5.

gince the hard metal rod 3 has a well-defined extent,
i.e. the length 2 of the hard metal rod 3, which is
shorter than the total wear length L of the tooth neck
5, the effect is in fact achieved that the wearing
tooth 1 is auto-signalling, i.e. that the wearing part
1 automatically advises that it is worn out and must be
changed, this by virtue of the fact that registerable
properties, for example changes in vibration or torque

resistance in winches or the drive shaft, occur in the
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by one or nore steel grades . The hard netal rod can
be configured, for exanple, as a truncated cone. The

woao®/oeetdsl rod 3 has an axial extent Z insi derPChsE2008/000619

tooth neck 5, which hard metal rod 3 runs
substantially parallel or at a certain defined angle I

t | f iteot ki 53
AU 001 L0 Sy e o gy S unnias
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wawetbsp@?r%m% GPPF‘Hélﬁw Pé. &§r ¥FARG1ELd Oﬁtﬁgg and
i@s Kharpenificot her cehodidmess smatht hendtnvefibr orgxangtle,

t he sai d axial _ext nt Z: lo ed
RABAREIBHS s R T aboftiEh! ofiBhatiRal, oo o et ea
hengehly ofr the $uohahllepr5@jn@©lr|,nganﬂackh§r eb$| ﬁéérlthé'—he
H@{Eﬂl tabehd o3 has iﬁné\eéfe@&éfne@oﬁxéﬁﬁfnplb e.tHzhe the

engt Z of the hard netal rod which i s shorter
EHARTERE t@P&P—’a\Rééllg SRR t‘cﬁe%elt%? hRRWC R neqd ot
eki@ehges in fact achieved that the wearing tooth 1 is
auto-signalling, i.e. that the wearing part 1
automatically advises that it is worn out and nmust be
dﬂnaﬁgeﬂroc{hm@% by viwclyemoiret edYartagerus r agd effective

LR PTAPe L eGeal @b @AY €1 ChARAe SR 1\WUN1aL,i Oflince
or torq:rF resi stance i n_w nche or th(f dri.ve shaft

Uyt eth &réckiintg Afodibe A5 P9 H® RSrf i $ 9ot Fom

kHes tax&fl. in order to be able to check which wearing
teeth 1 needed to be changed. This also meant that
certain wearing teeth 1 were changed unnecessarily,
since the cutter head 11 was up anyway and it was felt
that the wearing tooth 1 would not last out to the next
such visual inspection, and also as that certain
wearing teeth 1 were changed too late and the tooth
holders 10 thus suffered serious damage.

with the present invention, the advantageous further
characteristics, inter alia, are obtained that all
wearing teeth 1 can be changed very precisely, so that
both an increased effectiveness of the working of the
tool 11 is obtained and the number of unavoidable
operating stoppages is considerably reduced. Nor 1is
there a risk of the tooth holders 10 of the wearing
tooth 1 becoming damaged if the change is made once the

auto signal has been registered. Further advantages
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woaboae124® of the wearing tooth 1 ,

The hard netal rod 3 is thus fixed in the tooth neck 5
at a certain distance fromthe top side of the tooth

hol der 10 is never at risk3f comng into direct
contact with the working surface C as a result of the
498! hf ECkxBMPBY| Ngha®r fheomarfonetal, rbde3 ibeactually

1 h d he r. i f.th
SO Ehar LoRhe TN et hoPRRGE! dirgrte LOARGaR vielr FREC
phaet wéalﬁaﬁgb&mtmorﬂsumeﬂch Ohee ltdfer haexy mefiadénr odn8aiiss
4010 Y nd 6 e i D caRall | LLae Pl ol Naear Lag, LA9! B

arpeni’'n ed SO0 nuch t
EJxanpresldubRat tonshar thes mechmesbr @pqtmgleélsfe simple.

Qﬁ&ﬁﬁaed ”ﬁé'aﬂ%lg}é’ Yo b aUl t?@k@réen&% mtm@t%qy is

rt the cni ne erator 0 er,
erbAplE, of hat thhs EW@P?H@ CB8BePSt CHE wéér .fﬁ@mt &eenhrest

8E€ thW dhigrfl Pdrexchantereakitiesy MHEUECSOReFCHE the
nor e adxanta eous and effective changi ng of tl’%
nesrolgtpaF PO Rt hatPhritvi Busl 32 ih’c% h&dd 2
Ih&;mof_:;ehbeudr edgel hadetrdaie ra:nd;edf f thm trlemawatLag itmoth

PECRL srAchBaR?! §ut8 SRECK BN MFR s h i1 Hesdata

IS al SO nean n
best lsepamrtela'haﬁ‘@}@dhaﬁdemgér iday b mesitlye samatr@rted

B%ﬁ@elkt\ﬂ@l%suel %H)f‘f@feﬁ%d mell tWag; fR)ihd Ralont havedyd Nthe
toot h [d not |ast out to t he next such vi sual

Fﬁ§§e§tt|e@ﬁ gRaukl $89851YA8tCcertain wearing teeth 1
wer e changed too | ate and the tooth holders 10 thus

uffer ser| darrage W th re nti.on,
Phe R BT agB0LE" FEF% nel® cHAfcr SPtor LASCERF S, Wi s, B
Hoaddmaai zrerdEtEiét betivemsaritry heréh metedn 1nd chamged the

e, foecﬂl'féeldésts%tté@t Zb‘Efbé&rhéﬂlfé§3§%eten51onlng in
effectiveness, of the working of the tool

&@tlé%l"iwedtléﬁld %]F\Ee?{ﬁw%%r of URERTEES! e aope‘g}é‘i‘?%%terlsmc
SNARRAEGRS &Sromgmst déeabhy ipaducedthiorhadrsl thetal a roidsk3 .

8915(9 Qghgebﬁ %)e%eéﬁ]etﬂ%arﬂa'}% metal rod 3 and
the cast steel 3 comprises some molten hard metal,
which has been dissolved and mixed together with the
cast steel 2, whereby a harder hard metal core has been
formed, surrounded by the softer cast steel and with a
softer bonding zone, with a hardness of between 1220 to
1450 HV3, formed between the cast steel 2 and the hard
metal core 3. The hard metal core 3 1is thus fully
intact and unaffected in spite of the casting into the
cast steel 2. If a somewhat softer hard metal core were
to be used than in the below-specified illustrative
embodiment, the risk of cracking in the said bonding
zone 24 is reduced, but the durability is then reduced
when the tool 11 is used. In a preferred embodiment,
the hard metal rod 3 has a mean hardness of about 800-
1750 HV3.

After the fixing shaft 16 on the hard metal rod 3 has

been removed according to the above, a small

so that thecrsatds/ 000619
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tooth 1 becom ng danaged if the change is made once
the auto signal has been regi stered. Further

wadvarscegesare, for exanple, that the hard netatTsazhs000619
is actually worn right the 32ay down before it is
changed, so that the wearing tooth 1 which is left

Ver en_c ains e erial, C L
{RLaPLL S Oohebls R S0 [ CEL sheChoh fketlng
extfaoel y sphpltehe Shogkl aratanfe beubhngénigef okleet kelf-

g?%QPQﬁiﬁ hectatahly ©fdm tRES 39 N PRiSUront

_ romthe rest of the wearing part |1 whereafter
the Meeavery B fare rési Just H6 WD i @Ti kbenitooth
gask ARde @heawkemagnedushstigelciRires irtipicaARd ahet Beird

remai ni ng tooth neck fragnent, with the val uyabl.e hard
RELAL TO8 Cartildd dtt EROSFG B, CORBCRSE] tHst 209510

be easi Wwriepar atadacs Kce Unfl ifkas aa airffferteinalelwdang ng
oint fr. that, .of th S t u - 17200..QC -

. Oﬂt%uﬂl%grougdv%}g%%gégpé%t %gt% S’Eealfjﬁﬁjir%g%gggﬁdﬁt %’elocg_lln

hiveditigpp zeaar 249 bstwderet He hahdchetcanviesd 19ngdd WeRring

@3§H$ﬁ%# SaghsSteel) gnEXRYLaRGesSs@r PAEL €R%aQRERT the
in ich the interface 24 acquires a characteristic

AOFINg SHHARFerC det eRENBRTBELY e SAERE tneftal tho drepring
}ﬁ%t&or’%ﬂi ék?cda?d‘%lg?‘lt@etm@eﬂnﬁfﬁﬁtﬁ@;h? i@tha’pl_llwa(ﬁdt&l)‘@dﬂhed :
e Ccas St.ee . CO ' Ses SO nol t en .nar net a R
e s “poaty EoPRE e B2 rs O et b I Bhopmidea
castr-stosel, vhiatheiebyha bhasdewhkeaed tiet ateapoimm Haspth 1
@;fgﬁégﬁmﬁn ﬁggaguq%@Qé@/5§§§§g%ﬁegn0@§g Heal Aand see

a softer bondi ng_zone, ) a hardness of between
EEPried g gNE pofnBdgbebuedR (R Castistel? Weamtng

#&ﬁﬂ&@ el &%ewfé?rif{@etb@tﬂ net a‘iv?ﬁ;@hea%ei SEibues in
u jntact and un te spi of the castin

i?ﬁlcgvttlﬁ)é1 cdst I %‘2’0.%%1 f ggllggﬁewﬁlgt’ sot eraﬁg%lasg the
et ingor suméreet € beaussit ttimen edgehe el sw-EpaEd.i egdee
i¢ddISt pat ikg,enbadi mBY | wLddei ki SkuQf aeeACK! Ngsi Nhi NRinor

sal'd bondi ng zone 24 i's reduced, but the durability is
tHRPT@nred SHEE tHee tof Waar Eng st L3Fe a8 pPef EPPefard

apdgi MeNtin relation to the tip wearing surfaces 7a, 7b
of the cast steel, still constitutes a front-protruding
tip. In the case of a rotary tip surface, no cutting
edge is formed.

The self-sharpening effect is obtained by virtue of the
fact that the cast steel 2 and the hard metal rod 3
have different abrasion resistance (also referred to as
wear strength), in which the hard metal has the higher
wear strength, so that the cast steel 2 having the
lower resistance wears more quickly than the hard metal
rod 3 enclosed by the cast steel 2 when the tool 11,
and hence the wearing tooth 1, is used, so that a
balance between the abrasion resistance of the cast
steel 2 and of the hard metal 3 is obtained, and so the
wearing tooth neck 5 is constantly sharpened as the
hard metal rod 3 is exposed during use of the wearing
tooth 1 and will therefore effectively penetrate the
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the hard netal rod 3 has a nmean hardness of about 800-
1750 HV3. After the fixing shaft 16 on the hard netal
woadBeivas been renoved according to the abovePC&SE2008/000619
smal I i ndentation can be fowdd in the free front tip
wearing surface 7 of the tooth neck 5, but since the

FOOhEE| BRERTY g sarFace i e TR g OF “Fna®
that h prack 6fofthae weraring ttootth 11, Webch s stasiks yout
phepacd eI ted S ubth bﬁ?&%p%segnand EOBRACE o Ry

oosenlng In surface C
wonkenyi @ﬁallnﬂléarthﬁg wq;nggmqwmcq s WRhtPtr e cast

&ﬁ %ng sukace o8 ity dbqt h@eél‘”@e V\EﬁthQ é\a‘r B@Qe abainst
conventi onal weari ng t,

t
ébﬁt AOTRIBOF T TR nSt R rtktﬁghééaf a% 1ef's s

egﬁlﬁuéa&we \AﬁfrfrﬁClawbS} tmdvv&alre n@ut@oihpdranc@r diung: ttion
the 1 nvent

tai ne The ct tha
ERECBAECCHE TH SREPEdect iR | ho LPALA Wiar VEIOMIS wRHER 1
ie theutaed.where the wearing tooth 1 is fixed in
place in its position on the tool 11, see especially
Fig. 5 and Fig. 8 , in which the tip wearing surface 7
ah t bedmear tag ebbeinl a whoed el imsdd selFehairening

te‘ff%% t%‘)ti‘ \W@&f‘?ﬁglgarﬁzuﬁ agat nshnt be \kaalrﬁﬁgeous to
surface , acuttin de29|sforrred see Fi

GFERTIRe tlhlep SNEROUREEES SRS § CHICH orcal 1V Srdund
ItHROr h&rg e mesiaiCerddie 3r ot wedvel nfosuir odcea 8pdfurbfiety of

gr def%eg?'lotth Shé rel iﬂﬂgc{’l t I%e tﬂr%s%%“f&lsé{a{r?&eesof

e Ccas constltutes
feraauit -l@ryetr ud r@gﬁﬁqrentn tTHee c%i@éaablfora lfeéﬁﬂeﬁﬂgﬂrt% of the

AGE. 1 NogeHEHNEe8da%, | né o mMedrahbe d thickness.
sLeé{J-shalrsneﬁl ng ffgct q%s obt ai nedr vfrtalfl of %C
k}%r

e %ﬁ%ltlc’%‘l’%e 08§t Neet ¥R d “BRe Whetal HFodf 31arge
haue et f fe endayabr asion as:e@east ance poddace ef @r redadioally

{ t t
s s, Te b e T Suydfts DBuaras
tifee | Toawet meetsaﬂstmeB weblne h‘{’é%@k%]%-?%kﬁ}dth@ﬁdl@ﬁ%s haf dthe

nfé}?’érs can be increased in steps inwards within the
cross section of the tooth neck 5. Alternatively, the
layers can be arranged such that the abrasion
resistance 1s increased along the length of the hard
metal rod 3. By varying the number, thickness and
hardness of the layers in a predetermined manner, it is
thus possible to also custom-design wearing parts 1 for
different applications. Depending on the character of
the wear, it can be advantageous to have different
self-sharpening profiles. In a certain application, a
conical self-sharpening profile may be advantageous, in
another application a convex self-sharpening profile,
etc.

in certain applications, the wear is unevenly
distributed around the wearing part 1, which means that
certain parts of the wearing part 1 get more worn than

others. It may then be advantageous to distribute the
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rod 3 enclosed by the cast steel 2 when the tool 11,
and hence the wearing tooth 1 , is used, so that a
woab@neesbet ween t he abrasi on resi stance of thecTagE2008/000619
steel 2 and of the hard netdl 3 is obtained, and so
the wearing tooth neck 5 is constantly sharpened as

e hard netal rod 3 is.e S n of
ﬁz@%ﬁ?Fﬁg tbofh Cfrgr?&pﬁnl%l nlgﬁg/ ?%‘?‘Zé}éf ?“ec |%\1/'ﬁelc—’ug$]@ﬂd the
veaefngt parhelot&i cgnsensace ©Or The ougeoen W@&ﬂé har d
metal rod 3 is that part of the wearing tooth 1 which
sticks out farthest fromthe tooth neck 5 and is thus
Wheags weernkingg weplithslt eFe WA ngDs @ f&EeALST YA vdyich

E % cagkest %%ladz M’Oﬁrlé%a‘i:%sa 1he§>%§fd1ﬂﬁc’ﬁ{ @R tQlon’ot adtwear-
agai nst the work gllsur ace until the_hard

Goval orSHTS P8 EONPFEL SR CnsHn t&%ﬁayl G g nal Plane of
ayiaeteRord i ¢ig En@cwéamagt amrttical | yssi ghaks thleatriaige-

chands oL, usar BRerl 1d S R LA (recely

wealr nheparitddle dft mmwrtaecdadnmmlagémmss t@tatrm@q%ew
1 d

3o ot B o BEH By O ROAR R kT AR R e

Sremgn ] um H\Mﬂl@ﬁlst:h@nﬁbﬁafrh@nhﬁé@l einde rof éaé‘HnFa?EF

IS dlfferent The abrasi on resistance of the Iayers IS
determ ned by their hardness

nd. es
4t r ferther ofadtvl?é‘tlagﬁe r R HJ’e otii'f g”P arsé% face of
b ecoRfv et dnall nweatengt thw’ohiucnes a tieadugbky hardest

i_ncr.easi ng br st d JRaar
to%t}djsn% he%haraé ?ﬂ% (fq%%%&% 5?%| ﬁness ﬁ% by the
ferthesetol tHie® | dyembidgh behe NBPESs PRIl parts

i-yar g5 Wi hiRet Q@pcrv%%%ﬁﬁ_ft sapraket e éﬂobaslﬁec‘d‘t&el 2

Al't’ernat i vel | b d such th
(ROUIA aPerT BTSSR sCTRor BB SR FR | gt

afedheddiat draetakndodiis 8y vacyeagetheffiatierper wear-
t&o@lfngrémgéﬂd t%%ﬁ'lq,‘%eséqé)fw&Pﬁhﬁay%Fﬁ*f'a%eaC is therefore

pre et ned manner ]EOSSI le to al SO
cibrendviebPoRenRdr | Plae pasreiaet bifaj pfefbft wearing tooth

applisat h98Swe DEREFSH &Y 190 & e £ARIAGi@Fe®DfS .

The working length Z on the hard metal rod 3 1is
arranged such that, when the tooth tip 6 is at risk of
becoming too blunt, the hard metal rod 3 distinctly
runs out, since the total cross section of the tooth
neck 5, comprising the tooth neck 5 itself, which can
also, in its own right, be increasing substantially
concentrically downwards around the hard metal rod 3,
at least on its lateral 21 and rear sides 14, and the
surrounding reinforcing portions 12, 13, comprising the
back portion 13 and side wings 12, 12’ shown in Fig. 1-
3, preferably increases downwards towards the tooth
holder 10, so that the durability-enhancing effect of
the hard metal rod 3 abruptly vanishes and gives, more
or less immediately, a Dblunt wearing tooth 1, which
produces such a large increase in vibrations and/or

such a recordably lower working capability against the
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the wear, it can be advantageous to have different
sel f-sharpening profiles. In a certain application, a

woampai24sel f - shar peni ng profile may be advant agEsE3008/000619

i n anot her application a casvex self -sharpening
profile, etc. In certain applications, the wear is
whren) ysaht Bd¢e bot ednar aendet hé sweauaiy epamdstjlcea}wm chr

at certain_parts of .t n art i
ri?tﬁgﬁ Sot REr §r4§ I;llthen £ gtvant %us to"
aisttrédutre t heeayeresl i fioa ctdne es»mmdm@gl yoahbveh to Dbe

éﬁgﬂﬁgdaround the wearing part 1 to conpensate for the
uneven wear. Where wearing teeth 1 are used in a

dredger in which the cutter head 11 rotates in
@ﬁ@dgbu'%h@otﬂa%s tr?aﬁAE@ttéiows@cg%%lo@ eamﬁ{d sige Bhra
e

ongl t udi nal plane of symretry, A of e wearihn

Rerh 104 3o ifhMorthdomind dEsisied Jctutwwg %ij%v%gbgsthe
hordaredesabstant Ba|t|bétd|da&ﬁ:tﬂés avet the guﬂstanetat hpart
h rg metal . This cuttin Ig #hen const ant |

SR etrEy Syt S aler bPe, PronERekiat RE rettak ot e
WQ&rhmgdpaEtaH”roﬁhsdhuaifeat mkafqalheﬁeédvahaagenlng
&9{@&{89 E tﬁg haeaftgg&g enof the geavent eegth 1 is

wear | est ortlons
mrﬁe@aﬁ}ﬂﬁ/ac@h@ et@r m@ter@t@y hahnéd héweﬁetcéﬁ $¢pl gand

wokk st die, m&%e“r%?{ﬁ”%h@”@teéﬂﬁgg taothb of at&l:ﬁ.xitﬁe{s a
wear i n cast steel around. thi s ngﬁ&nal

surf
%?%Fegl f?ﬁ%he%ﬁ ui r S Y wedtSStbwn cPé’f"@
besing taethagedb&hhﬁcVepgrqu&akdgwnshan@tmheslMase no

BRSaHENDE RUE 2 Eng, bl EELOLR A2 080 S eetn

feservite I| e wearin
Lopeotbeiby fyaesian muﬂhr@@rﬂbqulﬁ51MBrklng l ength Z
on the hard netal rod 3 is arranged such that, when

the tooth tip 6 is at risk of becom ng .too qu t,.the
Rar: bRt B0t e Ao ared o eieogoPRBLLAHE o
ﬁhasaasecmhyt$ﬁrémgthoofhthecwﬁbntcem@roﬁlm@etM$aring

E88£ﬂ fteclsléngt% lf'télmj,}fhnééllg al squiidbits QwRsLbIRt o

I NCr easli ng St ant
use more cast steel 2 around this end without obtaining

the otherwise negative effect of Dbluntness with no
penetrability. This means, for example, that even hard
rock is able to be penetrated and crushed with the
wearing parts 1 on the cutter head 11 of the dredger.
In addition, it is advantageous to arrange reinforcing
portions, such as the said reinforcing side wings 12,
12’ and the spine-shaped reinforcing portion 13, on
that back of the tooth neck 5 of the wearing tooth 1
which is facing away from the nose of the cutter head
11, or on the sides 21 lateral to the back 14, which
spine-shaped reinforcing portion 13 and reinforcing
side wings 12, 12' stiffen the tooth neck 5 such that
it can be made considerably longer without being broken
off, so that the working length of the tooth neck 5,
i.e. the 1length which can be worn down before the
wearing tooth 1 has to be changed, becomes a great deal

longer than in a corresponding concentric tooth neck
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concentrically downwards around the hard netal rod 3
at least on its lateral 21 and rear sides 14, and the
weuomwmdmnds ng rei nforcing portions 12, 13, conpPCTISEY08/000619
t he back portion 13 and sid® wi ngs 12, 12' shown in
Fig. 1- 3, preferably increases downwards towards the

s B T Rt A AT

ect "of t abruptly vani shes and
gmesouﬁbVe kayowres st prmetiaandiey, anblviHiciwear FRg ieptiRY

gtwlcfb&mdlt&ess §UGR R hArGR i Rase t Vi hathonss
/or such a recordably | ower working ca

[

é@aﬁ@§@ ttheNRITKi GO tir PREE ECarF necetal 86 §H€%£§ off,

REt I{aRAD| Endde dﬁéa@&ﬁgl & de®$s wf t1pr egimsﬁa@ncal hatipt heeed
operator is ale ted %Qe need.for the wea |n% t Qot
£hey9pe9c Hatded re%ﬂ%nF t h& SPRHE1PRat T hd Sst’e
dfarcogndyt beehardnoetabppade8.is worn down faster, it
will always be the hard netal rod 3 that carries out
the substantial part of the cutting, wearing or
pemstafaningg apboghinsint iaf W ivRpIEIE tHoothnwhi cdccording
etfé{/ eGlp v %n‘{)@ﬂtﬁﬁlf COHAREN NG Thissd eadiscd fod heyhich

antage that the wearing tooth 1 is nDre easily abl e
tegrarsasat©REs t yhesbafes s Hi Feekh segk 5. which
Vﬂl%f_s@oysé&teld&ﬁaéaﬂﬂgclbmﬁthsﬁ a@@@pﬁaeslaelgyeataertooth neck
i ci enc i oUs used gconv onal wearin et
BRERPEY ey R cPrrs SRRcal { e by etho PR ar o aBag 11
ts;:pie:arﬂon,trajls, Corevehthanalg weee | oig meee hot o@?eltﬁeﬁes 14,
hetd J Bk w%]m&c lecle {NELDELQIVERLAES EBe base

i eve e capa |ty to i ncrease the strength of
Cw‘é rth@nttoevﬁa 6¥ect]he5me§r|1?@14%b7fch‘-rig afBHget He t%t Rross
r@é&fbn \Sh{l@l@ Kacpeasell adwarde ¢ ebasst oft eghe 2tooth

nd_thjis end wi thout abt.ainin the Qt herw se
?ék V?e8?p8F FurtiesS™Ri't i "o 6§ﬁ%trab|fF?er side

Tink stheahardf oretexampb@, 3t hatrraneedharaky oekeeél abreions
tc9f ?%regeetgégt%@nghszws tl%@:r‘@atéést heowesds NgnRartssd of

he cutter d 11 of the dredger. In additjon, |t

|§h%d\F&ﬂﬂt§geBG‘-§ktlo SPFAngs r &idor WitRgs 14, 127 a

combination of two or more of the said alternatives.

With the above-specified configurations having the hard
metal rod 3 enclosed in the tooth mneck 5, the
properties of the new wearing tooth 1 turn out to be at
least as advantageous as today's conventional wearing
teeth with respect to the cast steel body, at the same
time as the placement of the hard metal rod 3 in at
least the centre of the tooth neck 5 means that the
properties of the wearing tooth 1, for example the
breaking strength, etc. increase. If the tooth tip 6
and the tooth neck 5 become worn from two opposite
directions, in which each steel material has a specific
mutual balance such that the wearing of the respective
steel materials is precisely matched to one another, a
sharp edge 29 is formed as a centre line transversely
across the tip wearing surface 7 between two opposite,

angled parts 7a, 7b of the tip wearing surface 7, which
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portions, such as the said reinforcing side w ngs 12,
12' and the spine-shaped reinforcing portion 13, on

woOhet/eexak of the tooth neck 5 of the wearing PODISE2M8/000619

which is facing away from t¥le nose of the cutter head
11, or on the sides 21 lateral to the back 14, which

|ne S e or 1 r.eignf n
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Ss%%{ylg” whjichydhcigases t ovalds the haggof dihe tmmmg

reinforcing spine_13 of cross, secti o%
|omrr@as§@§nsmrsdsa%enb@§ér6@ t 198 tlgeR hThekk oFf | Wi‘;kage

RR3LE §6§t ieRSit . . Witienenen ebhhegusattonf hblv&nlgartihe
met.al_rod 3 , arr.an ed cast ee ec f .Gr

§@éﬂf&¥%gbr¥"?rntc]r° ses t%Wafa k’ﬁ‘ b;’&% %t ﬁg ?‘;%% hthe
rsaaie stclsasl3i dd 2 ngsatgyvergelyorta ddii kaPi oWed¥Fing

L0 A o7 e Gfe 1Stk Al LRGN VESn - bV dbothe3-5 times
above-speci fied _configurations havi nIg t he haEd trl[}at a]C th
e Vnckhaed Fhe t RESPBBERSRediCFF U AT € too

neck 5 at the front end of the tooth neck 5, as 1is
shown 3in Fig. 1, which then multiplies the working
length, and hence the period of use of the wearing
tooth 1, without the working characteristics becoming
impaired or the risk of breakage becoming too great.

A further advantage with a spine-shaped profile 13 and
with a cutting tip surface form 29, as in Fig. 1-3, is
that the actual wearing tooth 1 also operates with a
shovel function, which transports and carries away the
loosened working materials.

Illustrative embodiments

In the specifically shown embodiment of

The following preferred casting alloy, also referred to

above as cast steel, comprises a mainly iron-based (Fe)
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properties of the new wearing tooth 1 turn out to be

at | east as advantageous as today's conventiona
woreicaR4geeth with respect to the cast steel POTSE208/000619

the sane tine as the placem8nt of the hard netal rod 3

in at least the centre of the tooth neck 5 nmeans that

pesti of t. too I i e I
%%eogééé %{ ng% trengjtrb‘r?1t etc cr etalge vﬁ &Le ?@%?hgtlﬁﬁy
Babedizhe poeféraletk @Nﬁ@@bﬁ% worn fromtwo opposite
directions, in which each steel material has a

ecific nutual bal ance such that the wearing of the
lg},bééravévat%bo@ﬁmamalg [RewFeRt Y ywedghbbd to one
2HEt BREmi 8ashabip8dUeiad 65 106 edsBSsBesBNtre | ine
transversely cross the tip wearing surface 7 between
Ewo oPpdirPelCangY et s 7a, 7b of the tip wearing
surf atesb-whiogsbarpebdge 29 acts like a sharp knife
nd c t§0 ?ogﬁ n m1nat réal if nore angl ed wearing
rfates are~for 2wl -1 ke tip is instead
Bbt ai med, OWARGH erWheghSchpeéer@béE Pel2dutley i weight
ghe kpifeol HQ@!»' Bgnwéléﬁt nfﬁfé?@raﬁ@{zeQV§£39 buytde&ght
Cross section , conprising the
€pi neshaped - EQ%nPer?hghEectlon 13, which makes it

Ressi bl. 2ot 0 . poedugewkegger tooth necks 5 which can
therefor ch longer than a , for exanple, round
MBot h né?k%g%ﬁfgﬁylg nggen once the bending strength,
faar emanpl 6, 08afn08%cdpe wicilyhthe peedersbayhi eveddbe by
with th g%_lnforced enbodi nent shown in Fig. 1. The

rel ati onship between the length and dianeter of th
fféundmegot K -Rdck - 3RGul BY novebehyr eaPEEfeRaRlY b%f%ﬂ% by
the wikighg characteristics are inpaired, or the risk

of breaka becones t th t he configuration
WBV|n§@Fh32¥bFﬁWbr§Fﬁ eﬁ%&??o%@ P8’ the back portion

I8 ahdrtiepabidétyi ngsde?, mi2 6 Gnsverekdnakly t Ae3ti prax
gﬁp d ng surface 7 , the tooth neck |ength can be about

5 tines greater than the transverse neasurenent of
the tooth neck 5 at the front end of the tooth neck 5
He¥t itreatment:

Full annealing/normalization at 900-1050°C. Time: min 3

hours %z 1 hour, or 1 hour/25 mm length.

Cooling in the open air, heating to 850-1000°C. Time: 1
hour *= 0.5 hour. Hardening in water-polymer bath or
water.

Tempering at 200-300°C. Time: 3 hours * 1 hour, oxr 1
hour per 25 mm length, cooling in the open air. All
times are based on the whole of the component part
being up in temperature.

Mechanical properties:

Brinell-hardness HB min 450, preferably 475

vield point Rypo.2 min 1200 MPa, preferably 1300
MPa

Breaking strength Ry min 1450 MPa, preferably 1550
MPa

Elongation Asg min 2%, preferably 5%
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shown in Fig. 1, which then nultiplies the working
| ength, and hence the period of use of the wearing

woaoei24¢ Wi t hout the working characteri sti csPOESBNG08/00619

impaired or the risk of bred&@kage becoming too great. A
further advantage with a spine-shaped profile 13 and

ith a cutting tip surface rm 29 ] I, 0 -3, is
g%@ﬁ E?ﬁé“ﬁ@fﬁgl mea?ing to%iﬁ ?%a|8%§§%%$%?%sl%%th a
shpvet $ureidtdn, WhKEh20r amépoi2sTangreberalesy ahly t he

€ ithg materbal s.: .l hbustrgii gRbpdi ts

#ﬁ8§§£ %%%%? ﬁgallykghgan gﬁ%og?nghtﬁg?y$ﬁe fol%%a?ng
Preeéules &astitheall oy, al88-PéPeFFBd to above as

ast stegl. conprises a mainly iron-based
ggeé$5.0-96.096by wei ght allég,,in which the all oy

TERees sLHIRFRTABPY Thhpr i S5 HPAUsTIAL1 VB nent
1 : (percent by weight) The chem cal conposition of

e cast,steel:. C 0.24-0.28% ' i-1.40-1.70%
ke, EREh S4f Somodt E50R 6 AR MR btk 550 1
Moigh%, bpr efechlll . HRDMHYNewhhh Sungsgtenozeypg@e of

' , preferab A% by weight G 1.25-1.50% by
é@?gﬁ% Nei'go{.?ﬁg-%%%&og%y %ei}faht Mo 0.17-0.22% by
WeicgrrsAhpréasss. 83- 0. 0898BY-WéPBhHV3preferably 0. 045%
by wei ght Ti max 0.04-0.10% by wei ght, preferably
0.07% by wei ght. N pax 180 pp referably 12 0 ppm D
RACRERELEF P FRGedPheRLach: O BPBRLRR,=9n8f i 10, 5.
Meatketrseabmantss Bul | annaakongABOr HEBi zati on at
900-1050 OC . Tinme: mn 3 hours = 1 hour, or 1 hour

/25 mm | engt h. .
Illustrative embodiment 2: (percent by weight)

The chemical composition of the cast steel:

C 0.31-0.36% by weight

Si 1.10-1.50% by weight

Mn 0.80-1.10% by weight

P max 0.025% by weight, preferably 0.015% by weight

S max 0.015% by weight, preferably 0.010% by weight

Cr 1.00-1.40% by weight

Ni max 0.50% by weight

Mo 0.20-0.30% by weight

Al max 0.03-0.08% by weight, preferably 0.045% by
weight

Ti max 0.04-0.10% by weight, preferably 0.07% by
weilght

N max 180 ppm, preferably 120 ppm,

DI hardenability index min 6.6, preferably 7.3, max

10.8.

Heat treatment:

Full annealing/normalization at 900-1050°C. Time: min 3
hours + 1 hour, or 1 hour/25 mm length.

Cooling in the open air, heating to 850-1000°C. Time: 1
hour * 0.5 hour. Hardening in water-polymer bath or
water.
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Cooling in the open air, heating to 850-1000 OC .
Time: 1 hour £ 0.5 hour . Hardening in water-pol yner

woabdv/oer24sat er . Tenpering at 200-300 0C . Ti meCTSE2008/000619

hours = 1 hour, or 1 hour p@r 25 mmlength, cooling in
the open air. Al tines are based on the whole of the

FORBAPeAL RAT L RRINH 4P, 1; LETPEN Al WL He‘ihg?h‘?ﬁ' or 1

ﬁr operties: Brinell-hardnes e HB nmin 450, preferably
PEIVIRGN poi AN RENIthni nCP2aenupPaln pfefeCaifiy a3pp All
MPaeBr eaké Nn@agklenst h tRE MyAc1450 MPahePr iyt 1920+
J%/Pa El ongation A5 mn 2% preferably 5%Area reduction
SAPH ¥, 1Br EFEPSHRFU4D% | npact strength KV+20 min 12

J , preferably 15 J Inpact strength KV-20 mn 12 J ,

g‘%ggé‘?k%gl%nééggegégggyl us for the 195-220 GPa cast

s neasSured after casting and 2 mm
griinel1FTherdhess cal HonposiMiinon 08X, tdre fleard lyetalo:

-29% i ght Co and/ or Y g?j%q_: [
g?eégplp%é\eg. 5-7.0 r{l%o'g?r ai rIstﬁ zlgd(&%%r aregﬁdcraﬂggp?‘wo
800- 1750 HV3 Properties of MB%e interface or bonding

BoRRk iMoCkerrenBandnegs 3 1220r bdadd hid | IdiestdatdiMe 1700
enbodi nent 2 : (percent by _weight) The chemi cal

conposi tion of the cast sté®2: C 0.31-0.3 6% by
\BRiogiata tSionl. 10- 1. 50%:by weinght M GBFekal% @y wei ght

0 . p .
B BT el ghte. pr of SEAbIg 0 RS et Gr
IrpECL. 40%epgtiei ghtKW 20 na¥ir0. 8D bypuefieyedly 14 J
Impact strength Kv-20 Min 8 J, preferably 10 J
Hardness values are measured after casting and 2 mm
grind at specified location.

Test bar 50 x 35 mm

Metallurgical aspects and further configurations

The cast steel 2 has a composition having a carbon
equivalent Ceq = % by weight C + 0.3 (% by weight Si + %
by weight P), which is 1less than 0.9% by weight,
preferably 1less than 0.8% Dby weight, but still
exceeding 0.1% by weight, preferably exceeding 0.5% by
weight. The cast steel will preferably be composed of
Cr, Ni, Mo low-alloyed steel material having a melting
point of about 1450-1550°C. The hardness of the cast
steel lies between 45 and 55 HRC.

The invention can be applied to tungsten carbide (WC)-
based hard metals with a bonding phase of Co and/or Ni,
preferably having a carbon content which lies close to
the formation of free graphite and which, in the case
of hard metal with a bonding phase of cobalt, means
that the magnetic cobalt content is 0.9-1.0 of the
nominal cobalt content. Up to 5% by weight carbides of

Ti, Cr, Nb, Ta or V can be present.
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preferably 0.07% l;w wei ght N max 18
preferably 120 ppm DI hardenability index mn 6.6,
preferably 7. 3 max 10.8. Heat treatnent: Full

0 Time
hours IP’]:QJ &%&ﬁ{o}&éﬁh} gggt@’lﬁ%ﬁit or C%%FFH thtlng
t@f@lﬁ)enf%?r exa@aiwngrﬁdgssocm@@r@c t1E feard ﬂml +has

Qs S phelding Hehdgai r&ﬂt'éd’@t @.rf ppbyr@%{ bakh q&; %tl%'ht Co
T ering af 200-300 0C . hours =+

BT P& WEEBmY pegRjien %m% ‘Mclh@fob@ﬁwgem 0A15|and
t7rm1$ @feiasiete on the whol e of the conponent part
being up in tenperature . Mechanical properties :
Brinell -hardness HB M n 500, preferably 53 0 Yield

(thent t RpGs 1 21 on mdrS@OoéBaeerprielﬁerBM& x%é@@ll\/&ad the cast
' t pt ef er ab
g%%??lg% ,r0§ %{0%62}3 prerf@ Eﬁwaqb %\?eae Z‘Lgﬁ( Jiee

M remogapt bies aphy g%alq}qsactchue efigvh cke€Rs0 iM ntHd done
TDboPhwdsr abhy 1 gk | gE@EfL S&r{dsnghg Ks4a OmM:glaf el’rl not,

referably 10 J Hardness val ues are neasure
gé%“l’er‘ﬁsgr andSST HAYG+Y ndeaf especithiced RexckRimEMCETeset bathe

@&Oﬁéﬁtnﬂaﬁbtmélﬁf@h@ﬁ&mﬂﬁpﬁ6ﬁé/ﬁﬁﬂdiﬂétQ@ﬁe there is a
c&gﬂg%ratl ns _The ca S a conposition

t a
having-a-c rS‘%ﬁ ezq?ﬂ%sll"%%%n%e@ h}a/l%n?\%?g RE ®atvpep S0
(@6by20Ri ght (S) .+ Db byhewehght Rptadhiclvdest ass thaneta-

(bﬁg@@yzWﬂéﬂ“there is an iron-containing bonding zone
with a width of 0.5 to 2 mm (C). In the steel closest
to the eta-phase zone, there is a zone with increased
carbon content (E) of between 10 and 100 um thickness.
According to the casting method, the hard metal rod is
fixed in a mould and molten steel is poured into the
mould. The temperature of the molten steel when poured
into the mould is between 1550 and 1650°C. Preferably,
the hard metal rod is preheated by the cast steel melt
passing into the mould around the hard metal rod fixed
there in correct position. The cooling takes place in
the air. Following the casting, standard heat treatment
is carried out to harden and temper the steel.

Example 1

Cylindrical hard-metal rods of 22 mm diameter and 120
mm length, with 5% by weight Ni and 10% by weight Co,
and the rest tungsten carbide (WC) of 4 pm grain size,
were produced by conventional powder metallurgical
methods. The carbon content was 5.2% by weight and the
hardness 1140 HV3.

The rods were fixed in moulds for producing wearing
teeth for the VOSTA T4 system, which is used in the
cutter head for a dredger. A CNM85-type steel, with
0.26% by weight ¢, 1.5% by weight Si, 1.2% by weight
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preferably | ess than 0.8% by wei ght, but still
exceeding 0.1% by weight, preferably exceedi ng 0.5% by
WoRI@W61249he cast steel will preferably be conpots#2008/000619
Cr, N, M lowalloyed steeil2 material having a nelting
poi nt of about 1450-1550 OC . The hardness of the cast

ee e 45_an nyent ahe b
1gnlol |he l}t 0%3{)3%%‘19 en ggl‘bl%d%% {%f W%bghtd&ﬁarég@ng ?% By
veidhta BondCag phlseé8of wes mﬁi/tcﬂd NiQwipr ede® abhg molten

éé’é.n%%h‘?ﬁ&%efs%%t dvhi gB7hbes vﬁ@sﬁoh@}eﬁhelnto the

or mati on free graphite and whi the case
Ravddsret APewitarch BERAEng phasas opr@hsértﬁd fR¥anshe h&tast

&Bsellma@@tlt ﬁaf@bﬁbt %ﬁeg}y ent tn&u@ﬁ?alroggag thiae h@gm Alcal
coba co en (0] 0 car Pl des |

RBa il My oo ik Ban e h e LR 1P B L sl e
babemﬂ@d f aheearddetshi fudrg twatsal foed exatpl esﬁPedgemd

bondi fa1
Ethehsa, e B26SrTe Ao PR S0 RhaSR Cophentc gl
(smyeoinbehwehﬂao Er@@dmmtnmrf@me gihee progict acquired

ngkLLionszonepbetyegnshge hard netal and the cast
grcge? ﬁas a goodpb%ndl né, BWhI ch is essentially free

fromcavities and cracks. Sone few cracks in the zone

Rettween whAe grllectleerlfoand tntaanamﬁgmaail apdnlimtion of
ver, seri ousI?éga f.ect the gerfor e of the

howe
SR NS G EPaRs (4T GIESon BRBOn AT LAHE t neFgets 1P
ahehitnoeha- yahmssors@dta\qmg:m tthe dlowess vais hetewared oy

%ﬂ@tﬁﬂg Mot Blaind N PBISHPRE. GRSCRLahgitiBn zone
é ne ere |s an I ron- contalnlng

b@we\m hbargi dhRrtaf/etselo wagm ppmingd t He s@egtlght-
SRsesh gméfugs@é@eptha@?x zomefm@xrb test@dgi\ m&g %ﬂ)xﬁcﬂucted

Clease car n.c en 0 et ween an

R AR e MR, T SARE L | T i he e T tal
rertciledr oslur Sade xed eien Elsymul9d and Fdlot.enl8t edhg sbonding
S%z:rv\%% | nEHet he. 8oyl dindhenkemperat ufe of the ”8[358” and

poured into the nould 1I.s between 155
qygallgrewéFngy cavities and cracks. Between the

hard metal and the steel there was found a 100 um thick
eta-phase zone, B. Present in the hard metal was an
iron-containing transition zone, C, having a thickness
of 1.5 mm on top of the unaffected hard metal, D. In
the steel there is a carbon-reinforced zone of 50 um,
E. The distribution of tungsten W, cobalt C, iron Fe
and chromium Cr over the bonding zone was also examined
by electron-probe microanalysis. Fig. 11 shows the
distribution of tungsten W, cobalt C, iron Fe and
chromium Cr along a line perpendicular to the bonding
zone, and it was found that the transition zone, C, is
essentially composed of tungsten carbide in an diron
bonding phase.

Example 2

Example 1 was repeated with a hard metal grade which
had a composition of 20% by weight Co, the rest
tungsten carbide (WC) of 2 um grain size. The magnetic



the hard netal rod is preheated by the cast steel nelt
passing into the nould around the hard netal rod fixed
woOhemw®eizagcorrect position. The cooling takes PCaSE2(08/000619

the air. Follow ng the cast43ng, standard heat
treatnment is carried out to harden and tenper the

te I a [ [ . r ds et r

%O é:reggn%O%?n%ILen h%@\%ngtﬂﬁ g‘%}g%y%& %ﬁeﬁdm

HﬂB@by wei ght Co, and the rest tungsten carbide (W)
of 4 nmgrain size, were produced by conventiona
powder netal lurgical nethods. The carbon content was
51 perpyt iipe FROOHANSHES har dness 1140 HV3 . The rods
yREE shhkadibn Teulgds f !D&m@t@duﬁ:iwgth@aéh@@nt embbdﬁmrent
t he VOSTA T4 iyste which is used in 4? er hegdOf
PRE §58r &g T RONVBSY BT pBUSE YBYS Wit / ByOP
YRegbAtENt dlé&ﬁ@y wei ght Si, 1.2% by melghtNh 1. 4%
by weight Cr, 0.5% by weight Ni and 0.2% by wei ght
M, Ce = 0.78, was nelted down, and the nolten nass
Wth tenperature of 157 00C was poured into the noul ds

The hard nmetal rod was preheated by the cast stee
melt passing into the nmould around the hard netal rod
fixed there in correct position. Following air
cooling, the teeth were normalized at 950 0C and
har dened at 920 OC . Tenpering at 250 0C was the fina
stage in the heat treatnent before the product
acquired its final formby grinding. A tooth was
sel ected for a netallurgical exam nation of the
transition zone between hard netal /cast steel in the
tooth. A cross section of the tooth was prepared by
cutting, grinding and polishing. The transition zone
between hard netal /steel was examned in a
lightoptical mcroscope, LOM The LOM study was
conducted both on an unetched surface and on a
Murakam and Nital etched surface, see Fig. 9 and Fig.
10. The bondi ng between the steel and the hard netal
was good and




essentially without cavities and cracks. Between the
hard netal and the steel there was found a 100 mm
woOhimleetsa- phase zone, B . Present in the har dpaeisER008/000619
ﬁ a%%i ron-containing tramgition zone, C, having a
QKkhBss of 1 .5 nm on top of the unaf f ected hard

| h j nf or ced
gg%g_%]?%%E%N(?' EN%@ %@%” utlon lg@%%gg?eﬁrﬁ,

cobalt C, iron Fe and chrom um Cr over the bonding
zone s, Bhg Op LK@ ek Hg ek LK on- pr obe
m croanal ysis. Fig. 11 shows the di st ri buti on of

Zungsteh Wat%t?ol]l t PETL.j r 6RSEATNGNdPLAY oni GAF GG ofFSt
a |ingtperpendicular to the bondlng zone, and it was
foundgjtégat the transition zone,

éonpo e 4SHigst eR2ESr bi TR Y nlrénpaF essﬁ%?%%éﬁ%agleard
Exanphet2l1Exadpl e 1 was repeated with a hard netal

?r ade Whll%lge gg?blgggp%v\glégp of 20% by wei ght Co, the

est tfun 2 mmgrain size. The
Efagnettp@@h veckenpreasct8ngonpgkwei ght and t he

Rar dnegs+R0Q iHV3outr &kt eipati ve enmbodi nents The
i nvention i sl?gt Timt edﬁt o the shown enbodi ment, but

dan bé&ipapusdack . viPPEhs iRy WeRri RN SURE2SEope of t he

Rat ents releaiidrihf3QudbEadé , SELE- wEHARRENENSE2ATO

| GNALL| N%l R P RT. 1 peartng part, wearing
oot h 13 °0% &G Per it8F FRPER 8556 ng body, casting,
daést $todeler3 par2nd toetdr halldeart, cast- in part,

l,ong dJmtal rod 4 . fixing part, tooth shaft
gl gi)ot%ﬁ(lnw&:k prOJ ectlng neck 6 . tooth tip, outer

tli2p 7Slq€I wiger fldce 12f oot h tip wearing surface 8 .
firee WRAHNGISWRCeeinBdrveabi NPosHibacel3, the spine

portion
14. the back 14 of the front part of the tooth neck 5
15. torgue lug
16. fixing shaft, hard metal rod
17. cast-in end, hard metal rod in cast steel
18. breaking point, diametral change
19. notch, recess
20. cast steel edge or supporting zone
21. side edges
22.
23. shell sand mould, shell part 23’
24. interface or bonding zone
25. fixture, securing lugs 25
26. pin and
27. pin opening
28.
29. cutting edge
30.



9 . front side of the tooth neck 10. hol der part,
tooth holder 11 . working tool 12. side wing 12, 12
w0 20098pi238- shaped reinforcing portion 13, the BOTSE2008/000619
portion 14 . the back 14 of4sthe front part of the
tooth neck 5 15. torque lug 16. fixing shaft, hard
metal rod 17 . cast-in end, hard netal rod in cast
steel 18. breaking point, diametral change 19. notch,
I S§ 20. cast steel edge or supporting zone 21. side
edges 22. 23. shell sand nould, shell part 23 24.
i nterfaag iahendifggzone 5. fixture, securing |ugs
25 26 . pin and 27 . pin opening 28. 29. cutting edge
30. 11279 SE | ongi tudi nal axes X, Y angle a angle b
angl eatbleng e | shearing force conponent Fc nor nal
force ¢ ent Fs |ateral transverse force conponent
Fp\Mﬁ%gn surface Clength (Z2) of the hard nmetal rod
(3) lamgtd XL) of the tooth neck

shearing force component F.
normal force component Fg
lateral transverse force component Fy,
working surface C
length (Z) of the hard metal rod (3)
. length (L) of the tooth neck
42. plane of symmetry A
43. plane of symmetry B
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42 . plane of symmetry A 43 . plane of synmetry
BPatent clains 1 . Waring part (1) having inproved

waho@gicmasr esi st ance and strength, which weari RGT/SE2108/000619
(1) conprises at |least a fi#st and a second materia
part (2, 3), which first material part (2) is
constituted by a casting body (2) of a casting alloy,
whi ch casting body (2) conprises a rear fixing part
Payepsr cleiBEhabl e fixing to a holder part (10) in a
wor ki ng t ool (11) and in which working tool (11) the
wearing part constitutes an exchangeabl e

donsunabl’&apk 9 Red Gl sbth f FBRE Feck gfved abrasion

ﬂfe@Jl%Qb.;’lﬁth ra@mhanﬁtaéngahanglmlm t higed 016 m@iaﬁal (1)
axis (X)) thro the_r n art (4 I.C

ﬁFHngFlﬁg afleck ?%fsﬁa Iﬁ% uFSFngpmﬁﬁﬁrﬁﬁiﬂgﬁft
ar,| éast witnneht |fpm¢annartgaaswlf alaart( 7()2 )pl iz exbrogit grutosi by

Sur‘%aceaf%dbg&er(-?“ Pof 6 %BYV\E%ZL% casting

)y constitutes the part § to work
FodwdRy ggaPHsees wor ki ng surface (CD , the said

RI oj-egti ngipaek (akrtbeiag wepn d&é’\fhé}{a%lté nqlsmr@tlas a
at | east one t#ﬁ)mearlng surface at the sgl out er

199 4e6) ,PatHer & LR o e toR! obr1) ' (3pd; g which
GRS Inge ka1 a(lleas:lheon@eaafmmap@ﬂthaud refradtintattes an

(S Sl chaal Lgastone elongated haed metal rod (3)

ongi nal’plane of symretry (A) of
tehefwerak i ngchartS)(, 1)prosa©§m@t ifabmy and adtyaibngimele to

thite m&i&cedalgaﬂechié) F ttﬁ%ohghsttﬂaatﬁéaxalfpﬁﬁ% part
( which at | east ,one elongate nmetal rod
QfE?prl%?%th%&%Ftbﬂg et dbe%eaﬁ’hg &&r faé’ceo‘(t's?r tip

cast iHditimg s Pagdstofohdetiprgesring s\&ﬁfaﬁe suy f ateced

(e inc B8L B L dap {8 WAL el ol NEhthonsn
areawing osedfand f(XedcPnsplbeeedy tihlﬁ?e E%Wd whish 1is to

e8| ke PREly (BhaiGhar act Rbiredyi Butkhaket h@)at t€astaiq
OI?IGOjeCtlng neck (5) being worn down starting from the
at least one tip wearing surface (7) at the said outer
tip (6), wherein the second material part (3) is
comprised of at least one elongated hard metal rod (3),
which at least one elongated hard metal rod (3) is
fixed in the longitudinal plane of symmetry (A) of the
wearing part (1), substantially axially inside the
projecting neck (5) of the first material part (2),
which at least one elongated hard metal rod (3)
comprises at least one free rod wearing surface (8)
constituting a part of the larger tip wearing surface
(7) of the said outer tip (6), whilst all other sides
of the at least one elongated hard metal rod(s) (3) are
enclosed and fixed in place by the said first material
part (2), characterized in that the at least one
elongated hard metal rod (3) of the wearing part (1) is
arranged with its centre in the force-neutral zone of
the projecting neck (5), substantially concentrically
in the longitudinal axis (Y) of the projecting neck
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el ongated hard netal rod (3) of the wearing part (1)
is arranged with its centre in the force-neutral zone

wohomwe1238 0j ecti ng neck (5) , substantially PCT/SE2008/000619

concentrically in the | ongi4udi nal axis (Y) of the
projecting neck(5) , and conprises a length (Z) which

((53) hé)rﬁ]eéo ﬁ{nkéé‘e 'qféq{g}hﬂ sz whh@hpagJ %@wﬂ&me@kan

er cast-1n end (17) distinct]

tther ienmtdy @Y @Ifcdhiainr o et EHie 199m the W%.%dﬂr%%?r

c%xs'ts 19 eBf t ey el shivpdddyPatbrivdhate80 885 8O certain
oduce an auto_signa

r | conprisiLng regi eral
B retondral (e | TARELABRT PRy, SRS of %P heSE i TeaT
g@&tngnp%&% (17), andobyaéhattoarprajﬁtﬂ:-ere(pnrtaﬁgo signal
unct]on that a,c art equ
Wﬂ?ﬁ%ra??gﬁsgfrg%ﬂl‘ﬁgﬁ ?i’ 1) accor |ngthLﬁgl
Wt thd Javeharatt ené zédnen cleat: -tihe enghell Dasand nobgnghat
17 [, xat h rf
e Ll eRE B E Pl AR! o) byl (fharing

part 'S termnated at a
paErt alh) disteeme fedbravhiang G?P%lfﬁla"e‘—@f the tooth hol der

(10) and hence al so at a certain further distance from
t he | ongi tudjnal axis of t he redar fixing part

2 nsert edVedME Y hep?&'ith I% derPQ@HNS | EReart aJrPg“é)artl
&ﬂér?@@@fﬂt@@ ta Gwim EI:hQ)r ﬁm@hacastetnzmd n(that at
the first .mater par t s ter

g@ ;3W%b?125|t res{ig‘ét an%‘%aﬁ%ﬁe el oniﬁ% %Q The
hat derepalrtr od 0)3) is aterminehed taiatat ﬁ@rtawo distance

?gé tf%% 0 aeskﬁ£n8$@ QBOEHGHUﬂaﬂi'Wﬂ@¥|ahdp®@hce
an the i gher strength of theeon at ed
peeal rab (3 | SSFE@dTsuchVUEREETt he %?E £%d vé‘fa‘?ri‘ng

wht_:,a%adﬁﬁmOfaﬁ@ emngaiﬂeddwdmetral fioihg 3)pamnt  (4)
relation to, th t surfaces (7) of
ﬁﬁéeﬁtfggt lﬂ'ﬁ?e g(ﬁg?{“ %‘ﬁd Fvvgys nmore protruding
than t he surroundl ng projecting neck (5 so as to

?deuce deaehhe S'EH:P@”'(&Q Cé@é@f&iﬁg’ b -cVéani ng part2,
1 accorg ? characterized in

Fhﬁf’-’aﬂ?@r\%ﬁ m@npaFlPaFl) tESﬁpr"g’%E drateria o (2)

comprises a material which has a lower abrasion
resistance than the elongated hard metal rod (3), and
in that that the ratio between the lower strength of
the first material part (2) and the higher strength of
the elongated hard metal rod (3) is made such that the
free rod wearing surface (8) of the elongated hard
metal rod (3) in relation to the rest of tip wearing
surfaces (7) of the first material part (2) is always
more protruding than the surrounding projecting neck

(5) so as to produce a self-sharpening capability.

4. Wearing part (1) according to Claim 1, 2 or 3,
characterized in that the wearing part (1) comprises at
least two wearing surfaces (7a, 7b, 8) having different
abrasion resistance, which said at least two wearing
gurfaces (7a, 7b, 8) are arranged such that the

abrasion resistance rises in the radial direction of
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woremicaR4sur f aces (7a,

| east two wearing surfaces (7a, 7b, 8 ) having
di fferent abrasion resistance, which said at | east two

7b, 8 ) are arranged suetTsSEA108/000619
the abrasion resistance risi8s in the radial direction

of the el ongated hard netal rod (3) so as to produce a

@?'f hgg%%a' pﬁ}Qtéit onf (e \é%aréé‘gtgarﬁrc(éﬁce a

accor ing to :
mjafasm@rparemg rpamlltm af |%twqu&mn¥g
surfaces (7a, 7b, 8 ) of the wearing part (1) are

arranged in concentric |la i/’\grs around t he eI ong}ajtéed
hard metWea¥bag (3parts | (bar idfFPHHY 1) F8cc t§

@Hé(r&@@e?izéﬁ'elﬁr eeedi GEeClaal Meas¢hawac ivesirdad Islmﬂflaa:tes

he el onga ed metal rod (3 rang ed_at :
é?]@l'e é?/vl PE %%ewﬁﬁﬁfﬁgo pl% tdeé?i 55 e %?‘Tg’]%% e
&@nbhﬁtk@ﬁglltamémsalam)umd ( Yheofelidngapireg] drticigmagak rod
é?i . 7 . Wearing part (1) according to any one of the
cedi ng

claims, characterized in that the el ongated
hard netal rod (3) is arranged with a length (Z) which

kS betwegn, ? ?%a&ft“(‘f)'%r&gid}dﬂn)g Oif:otaﬁypr&i@CbEng:he
neck (5) ca ated fromthe, centre of ori al g
prfﬁc\ﬁéamngcjsad‘rnfsaceCl(lﬁﬂfa%Fe%ﬁée@utlé’r *f*]i“'b i’e Beglongate
Vilé%l Nl tréd) (2 chédldi@rflr@@hya’@)?&nobnbge pReC adi tigi n
cl ai ns, cterized in.that-.the e te

F56 (HGE ont: ROt CRF Dy atRESAPE G Hagg el
haridgneys off héewpeoi800iagdner50 (BV3 . 9 . Wearing

part (1) according to any one of the preceding clains,
characterlzedlnthat the working tool (11) for th

Wiear i ng BiEREEiED) ¥R ildes 3 O atParfed pe OF the
HRUSEMd he1segé st ehakbererizal ois ghatheld nalongated

t d 1 t
R At har ot ks B Roaraa ey ern e erd P e
alg ]aedwmanst 8bedbharmdged:hel Ol egbhni rﬁ@»)pai)rft hey prOJectlng
@gccqul (89 1 &ma% Of ¢ he e Cesh e Ch@l MBs' s original

aracterlze I'n_that the el gngated
tip wearing surface (7) of the outer tip (6).

8. Wearing part (1) according to any one of the
preceding claims, characterized in that the elongated
hard metal rod (3) is constituted by a material which
has a mean hardness of between 800 and 1750 HV3.

9. Wearing part (1) according to any one of the
preceding claims, characterized in that the working
tool (11) for the wearing part (1) comprises a sensor
arranged to register the registerable vibrations at the
final wearing-away of the inner cast-in end (17) and by
that indicate that the elongated hard metal rod (3) is

worn out and must be changed.

10. Wearing part (1) according to any one of the
preceding claims, characterized in that the elongated

hard metal rod (3) is configured as a truncated cone.
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hard netal rod (3) is configured as a truncated
cone.11. Wearing part (1) according to any one of the
wonemadizag cl ai ns, characterized in that the ebPomgat®s000619
hard netal rod (3) has a nmai num w dth of between 10
mm and 30 mm 12. Wearing part (1) according to any

ope of theapigsedang clay W&cc@h}a&agt ed zgﬂyl ra;riéwa@ftrtele
cross _section of the el ongat ed rod

PFRASTERE eI AiFSy h DRI it FE  4Ri & tFl]éeeI r?&éﬂta&?d
fiéfd metal red (3) has a semam@mOKiGet! @fgilediveler MO mm
ysarlng part (1) according to any one of C ains
in§1 cH8racterized in that the cross section of the

el ongated hard nmetal rod (3) transversely to the

90 cliRBk s pate Of) AR Sonad o 13ng TR ofodne

) has aCirc ror i cal Wear |
paetefingaccdrdingg t@haﬁ?cﬁﬁéléﬁdthénpré%§ﬂln@hﬂzMQﬁPSS

Eéﬁc% e“éﬁd 'tfhé hate 1l Wea] | NGaR ﬁékagorrpfbées €3)
|rst metal rod (3) arrapged centrally_ in

§aa@soz@aﬁﬁﬁy ﬁ%%tt}{el)l%%ll‘é‘t‘dlr%%%taﬁﬁé P i ?Pa?ree ated

ABk-al me?dlarbangsd Beki phetablry off tek@thgulbe fbem.
first hard netal rod (3) . 15. Wearing part (1)
according to any one of the preceding clains,

aBar act emiezed nign pelrat (flhe aseamidigipara gy @onprd sebaims

eas&il%]&d H@cﬁcﬁgg ﬁ%é ' Qﬁe( Iaqsk?’ séé%léhs%%eghe

b tmée outer tip wear | ng tooth 2
eRengeded i Xiarg paatald) liﬂdt h(=_3 x/veafrlr%rgS‘f%ﬁ{b( 1)to "the

longitudinal axis Y’ of the elongated hard metal rod
(3) has a circular or elliptical form.

14. Wearing part (1) according to any one of the
preceding claims, characterized in that the wearing
part (1) comprises a first hard metal rod (3) arranged
centrally in the said wearing part (1) and at least ome
further hard metal rod arranged peripherally in
relation to the first hard metal rod (3).

15. Wearing part (1) according to any one of the
preceding claims, characterized in that the wearing
part (1) comprises at least one reinforcing portion
(12, 12' 13) disposed between the outer tip (6) of the
wearing tooth (1) and the rear fixing part (4) of the
wearing tooth (1).



