WO 2008/ 034902 PCT/ EP2007/ 060058 - 1 Metal powder The invention relates to
novel powder m xtures, in particular cernmet powders, for the surface
coating of 5 netal substrates by thermal spraying processes such as pl asna

sprayi ng or high-velocity flame spraying (HVOF), flane _spra el ectric
arc sprayrng,°I§98?/95?3§? or applrcatron meldin&cTV§P289§ Q058e PTA

process. 10 Such powders conprise at gﬁft one finely divided hard mat eri al
powder such as WC, Cr3C2, TiC, B4C, Ti etc., and a finely divided

metal or allﬁgtggtgbédegomder Hard materi al pomder and matri x powder are
i ntensively ly in the presence of a 15 solution of an organic

bi nder, if appropriate with comlling, atom zed, dried, sieved and

subsequent | yrpheal ede wpdsy aréwr@gegt&oe i N o@a@spm;ceu @grenpye the

or gani ¢ bi nder and groduce a sintered bond so that relatively large
aggl onmer at esPRAViAglarpaanndte BPY@ess, Lo i 16urdace0 g tams f of med.

DE- B2- 144620185 $Cls@$2% ra tilamy, stprﬁéwm@g BBY‘Q/?En@hFﬁJ%ce%%@sa' AgcHres gl
carbides as hard material and from.10 um num and nlckel as

netal . 25 ASPHQFW?XSREPXPnﬁoﬁHeﬁ§9hxﬂﬁ%qclQﬁuﬁ%ﬁWﬁ«ﬁp¥%m%%$nrH& Fhowder s,
in particul aflaiaeves;heqar@ es&aél:tﬁmed dut t@praymﬁg$t Masedd spragiagfirst
obj ect of the |nveﬂé .to reggiﬁ use gg & rther since cobalt
has becone a®°FafFP 3 1'6 Beh Enﬁﬁamg}ge § & épP§OSSEEUSe of its
wi despread use. 35 A further object of the invention is to provide | ow

cobal t_cef ek caatings il compar gd 10, GUSLAIR. Ay s PRILA ngthoys have

conparable or ‘Inc d “abra
material powder such as WC, Cr;C,, TiC, B,C, TiCN, Mo,C,

etc., and a finely divided metal or alloy matrix
powder. Hard material powder and matrix powder are
intensively mixed, wusually in the presence of a
15 solution of an organic binder, if appropriate with
comilling, atomized, dried, sieved and subsequently
heated under a hydrogen-containing atmosphere to remove
the organic binder and produce a sintered bond so that
relatively large agglomerates having a particle size of

20 from 10 to 100 um are formed.

DE-B2-1446207 discloses a flame spraying powder which
contains metal carbides as hard material and from 10 to
45% of aluminum and nickel as metal.

25
As matrix metal powders, cobalt- and nickel-containing
powders, in particular, have become established in the

industry.

30 It is a first object of the invention to reduce the use
of cobalt further since cobalt has become a raw
material for which demand exceeds supply because of its

widespread use.

35 A further object of the invention is to provide low-
cobalt cermet coatings which compared to customary Co-

Cr matrix alloys have comparable or increased abrasion



-2- resistance and cavitation resistance. Another object of the invention is
to increase the <corrosion resistance of cernet coatings, in particular 5
to reduce the solubility of matrix nmetals fromthe coatings. The invention
provi des cernmet powders containing 75-90% by weight of at |east one hard
mat eri al powder and from 10 10 to 25%l?y'wei ght of one or nore matrix netal

powders and_al sotug to_3% b% v.v%i ght of m)d;:fi ers, wherein the matrix netal
powder or powdEr§-88ffafi® FAEM-6-t8"385%° by -ABFght of cobalt, fromO to 38%
by wei ght of nickel, 15 fromO to 20% by weight of alumnum fromO to 90%

by wei ght of ,j nd t 5% L ght © om d sum of
t he content sAgégﬁ?gn %%%égﬂ}go%f u%hf%s %ﬁ¥e§§&§ﬁe lr_éan;%rf_%%@fgg%o Egg/o by
wei ght and thersamiofh newd sdemaantaf oferobhl coasiickel, avtl pavhicglan the

range fram 65.t0-99%0y Wl ghic1 AAMARLA0EPUSHLEF IBT RANAES S FalR Peuders
whi ch contain 25 75-90% by wei ght of "at | east one hard material powder and

from 10 to 2598b}N@Ei-ght of one or more matrix netal powders and also up to
3% by weight of nodifiers, wherein the matrix metal powder or powders
contain up to 38% by weight of cobalt, up to 8%bé/ wei ght _of _30 _nj ckel, up
Lo 20% by welGft 161 SHEARERC U5 SORTy P SRR EBR0AEr§ 0t 10’ 75%
by wei ght, obyi weagamdoff ramizdidto GoHyrdvengtdr 041 chowad dnaaddfiba sum of
the co nts of iran and chrogmumis in the range from?2 to 9$%by wei ght
and then]ts(ﬁm ZP the 2g8n?’é’ntwsel c%‘ngco(?r;t]al(?r,le ﬁrnrp%lf(eelrg%%ﬂlﬁcr%ﬁé?% PRPHE®r ange
from 65 to 98%dbplsaeughto advayt ageghs| pif momhiG5etrs, 75% by wei ght .
wherein the matrix metal powder or powders contain
from 0 to 38% by weight of cobalt,
from 0 to 38% by weight of nickel,
15 from 0 to 20% by weight of aluminum,
from 0 to 90% by weight of iron and
from 10 to 35% by weight of chromium
and
the sum of the contents of iron and chromium is in
20 the range from 10 to 95% by weight and the sum of
the contents of cobalt, nickel and iron is in the

range from 65 to 95% by weight.

Advantageous cermet powders are powders which contain
25 75-90% by weight of at least one hard material powder
and from 10 to 25% by weight of one or more matrix
metal powders and also up to 3% by weight of modifiers,
wherein the matrix metal powder or powders contain up
to 38% by weight of cobalt, up to 38% by weight of
30 nickel, up to 20% by weight of aluminum, up to 90% by
weight, advantageously up to 75% by weight, of iron and
from 20 to 35% by weight of chromium and the sum of the
contents of iron and chromium is in the range from 25
to 95% by weight and the sum of the contents of cobalt,
35 nickel and iron is in the range from 65 to 95% by

weight, advantageously from 65 to 75% by weight.

Particularly advantageous cermet powders are powders as

claimed in claim 1 containing 75-90% by weight of at



Particul arly advant ageous cernet powders are powders as clainmed in claim1l
containing 75-90% by weight of at - 3 |least one hard materi al powder and
from10 to 25% by weight of one or nore matrix nmetal powders and al so up
to 3% by weight of nodifiers, wherein the matrix nmetal powder or powders
contain 5 fromO to 38% by wei ght of cobalt, fromO to 38% by wei ght of

nickel, fromO to 20%b ight of .alum num __fr 0 to 75% by wej ght of
i ron and frg]ﬁiaﬁg tO&eBS]a/g]f)%Engt&ﬁtla&f Q:(?chﬁﬁ uff 16 Tefy f%e%gurﬁl%ﬁ‘ fPﬁe
contents of weoghandfclmem am nere nmaheixr argelf powdey s argb% byowepght and

the sum of t Go : coba AL I i.nan s i r from 65
to 75% by we?ghf?.ﬁ %F%%uﬁ%e(%ehggé?%%%tg' o%%ﬁjgl?lnv%%[ i@#%ﬁév?‘ggglcer met
powders cont BPWPAY ?5- DOYsBYSwePgheisf at | east one hard naterial powder

and fromd0 to 28%Ryowebghks0hy QRBERE BBreopBiEi x nmetal powders and al so
up to 3% by 20 weight of nodifiers, wherein the matrix netal powder or

powders contai n f¥PBnPotPo388udlsyWRepEht of néeb&Ly, from 0 to 38% by wei ght
of nickel, frome@ok0020% byswei/ghtightabenhnumindad,from 30 to 9096 by

wei ght of iron, advantageously, from 30 tqQ 75%Db ight of iron, and from
10 to 35% by wei gﬁ?mof) Rr dRPuRY 4RdSPLReCSurtsP gﬁgecontents of iron and
chromumis in tbBeom300r angeskr b 48itat9b6% byiremight, advant ageously from
60 to 9150% b)c(lngei ght, and the sum of the contents of
the sum of the contents of iron and chromium is in the
range from 25 to 95% by weight and the sum of the
contents of cobalt, nickel and iron is in the range
from 65 to 75% by weight.
15
A further embodiment of the invention provides cermet
powders containing 75-90% by weight of at least one
hard material powder and from 10 to 25% by weight of
one or more matrix metal powders and also up to 3% by
20 weight of modifiers,
wherein the matrix metal powder or powders contain
from 0 to 38% by weight of cobalt,
from 0 to 38% by weight of nickel,
from 0 to 20% by weight of aluminum,
25 from 30 to 90% by weight of iron, advantageously
from 30 to 75% by weight of iron, and
from 10 to 35% by weight of chromium
and
the sum of the contents of iron and chromium is in the
30 range from 10 to 95% by weight, advantageously from 60
to 95% by weight, and the sum of the contents of
cobalt, nickel and iron is in the range from 65 to 95%

by weight.

35 In preferred cermet powders according to the invention,
the matrix metals nickel and cobalt are present in a
weight ratio of at least 2:3, more preferably in a
weight ratio of 1:1, particularly preferably in a
weight ratio of 3:2.



cobalt, nickel and iron is in the range from65 to 95% by weight. 35 In
preferred cernet powders according to the invention, the matrix netals
ni ckel and cobalt are present in a weight ratio of at least 2:3, nore
preferably in a weight ratio of 1:1, particularly preferably in a weight
ratio of 3:2. - 4 Particularly preferréd cermet powders according to the
i nvention are cobalt-free. Further preferred cermet powders are cobalt- and
ni ckel-free. 5 More preferred, in particular |owcobalt or cobalt- free,
cernet powdeParadecoidirdg tprdflearrard endimetr havedarscenicitdiafg i tentha the
matrix netal . .| eas %0% eicght, W.th the sumof the contents of
iron and 10 ¢ &Sﬁ’l}'ﬁ%%i ngf e ﬁgﬁ?%\ﬁegg\%érm%}lr%%%ergr%g?ﬁﬁegt F%gg?g 60% by
wei ght . | n spolWdeesnetrepontbars - ehd mitckex -feeeal. powder or powders contain
fromO to;10% by wei ght of cobalt, fromO to 38% by weight of nickel, 15
fromO to 20% by wei ght of alumnum from30 to 90% by wei ght of iron,
advant ageousMpref r BREFBOTFEd75% By RETGHILIAT i e - caid it opr10cPba35% by
vei ght of chieakUmcdrheterpmiaPandeesoplihhetbnert i Qi edtt parhieal gr 20
cobalt-free cermet powders of the invention, the ratio of the sumof the
contents of ERPSRPEMCAnd UM hubhe o™ atRéXshftef Ofe Tont@ats 3P%i byn,
ni ckel and cheqghdm i fitpartBebysumi ohit ithepr efpitablns f oam 1rdn2 hAgl: 3.7,
particularly referabl,¥-1 from1:2.7 to 1:3.6. 25 A preferred conposition can
have froht 20°05C88HThy ™ Vadicy M2 Tl MWATIMOF RN &= F PI298 by “wePBRE of iron
and from5 t60%6%ybwedeijhght Iof salalmdammet powders, the matrix metal
powder or powders contain
from 0 to 10% by weight of cobalt,
from 0 to 38% by weight of nickel,
15 from 0 to 20% by weight of aluminum,
from 30 to 90% by weight of iron, advantageously
from 30 to 75% by weight of iron, and
from 10 to 35% by weight of chromium.
In cermet powders of the invention, in particular
20 cobalt-free cermet powders of the invention, the ratio
of the sum of the contents of chromium and aluminum to
the sum of the contents of iron, nickel and chromium in
parts by weight is preferably from 1:2.2 to 1:3.7,
particularly preferably from 1:2.7 to 1:3.6.
25 A preferred composition can have from 20 to 26% by
weight of chromium, from 64 to 72% by weight of iron

and from 5 to 16% by weight of aluminum.

Possible hard material powders are the customary hard
30 material constituents of cermet coatings, e.g. WC,
Cr,C,, VC, TiC, B4C, TiCN, 8iC, TaC, NbC, Mo,C and
mixtures thereof. Preference is given to WC and Crs;C,,

in particular WC.

35 The matrix powders can be produced in a manner known
per se by atomization of metal or alloy or part alloy
melts. When part alloy powders or metal powders which
have not been prealloyed are wused, alloying occurs

during use (for example during spray application) of



Possi bl e hard material powders are the customary hard 30 materi al
constituents of cermet coatings, e.g. WC, C3C2, VC, TiC, B4C, TiCN, SiC,
TaC, NbC, M2C and mixtures thereof. Preference is given to WC and Cr3C2,
in particular WC. 35 The matrix powders can be produced in a manner known
per se by atom zation of netal or aIonf%r part alloy nelts. Wen part
all oy powders.or netal B mggrs whi ch have not been preall oyed are used,

al | oyi ng occtP§ C8UPFRgPR¥ESEFor exanpl e during spray application) of - 5 -
the cermet powders. Preferred cobalt, nickel and/or |ron part aIon matri x

powders are 99%@ Q%gdexﬁQﬁﬂ?ca%& gfl %9% grg aci on aggroprlate

salts with exceéss oxalic acid rea nmen O%s escrlbed in
DE 198 22 66BokHens USTE, 5@@&§¥$&@. bMtfﬁhﬁmxﬂnlwnpbecnglhakednlnbas nmet al

powder. 1 PQééb'Bh%n”QfP f%%fo\g{i%té nsafﬁywltﬁr exdies] Subsiratg; jupgrading

el enents such as Mo, Ta and/or V. The matrix metal or natrlx
al | oy pomder@rﬁﬁégpreﬁ@ﬁablPheFWéé of tFarEMERtcoNndfi t ueAESTAPaAt fiBm

tolerable 1pgi ABYrbbi €33 Ahe psesept knNwent b B8hSO Ry deshaomehet Which
has the above-descri bed conpositiogn and al so a shaped article coated with

such a cer mePe138 FdXFFodbic &St AESElcPPWEEpowders, the hard material  powder
or powders and the natrlx pomder or powders and also nodifiers having, if
appropri di fferent article si es |ch ver
each 25 sepﬁgsﬁgég Wﬁ’ é%ng C di affetd* td- lﬂf?%ﬁéi Hgsﬁ%ﬁﬁﬁr known
per se in anuagueddsgs elletent sofsuah a@r@anlmbblSderwandah@mngnlaed by neans
of mx-mlling

The matrix metal or matrix alloy powders are preferably

free of further constituents apart from tolerable

15 impurities.

The present invention also provides a cermet which has
the above-described composition and also a shaped
article coated with such a cermet.
20
To produce these cermet powders, the hard material
powder or powders and the matrix powder or powders and
also modifiers having, if appropriate, different
average particle sizes which should, however, in each
25 case be less than 10 Pm in diameter are slurried in a
manner known per se 1in an aqueous solution of an
organic binder and homogenized by means of mix-milling
in a ball mill, an attritor or a stirred vessel and the
suspension is atomized in a spray dryer, with the water
30 evaporating from the sprayed droplets. The resulting
powder agglomerate is converted into a powder having an
intended particle size by means of classification
processes (sieving, sifting) and the organic binder of
the agglomerate is released into a hydrogen-containing
35 atmosphere by sintering at a temperature of up to about
1300°C, in particular from 1100°C to 1300°C. The
resulting sinter cake 1is converted back into powder
having the intended particle size range by physical

treatment (crushing, milling, sieving, sifting).



inaball mll, an attritor or a stirred vessel and the suspension is

atom zed in a spray dryer, with the water 30 evaporating fromthe sprayed
droplets. The resulting powder agglonerate is converted into a powder
having an intended particle size by neans of classification processes
(sieving, sifting) and the organic bindér of the agglonerate is released
into a hydrogen-containing 35 atnosphere by sintering at a tenperature of up
to about 1300C, in particular from 1100C to 1300C. The resulting sinter
cake i s convar tedrkackdadmd ipoywes thavingehhéonntcemdetk palvt & thed sbge range

by physical p%ESQE n2¥&§ré§ﬁg ”né?%k!ggg %é?ﬂégL 5%éé££géésé ?beé cermet
according to € i nvention can be obfained by pressing and Sinterirng of the
cernet powdeps @éser byedheomagl swray itrieer riale spgraynerys i o&. abyhermas of a

thermal 5 sprsggggggngr gﬁ%ﬁ:%s%mé‘ué‘ﬁ L) '-%ilb\éifth/ar@lé% ayjng in??' d gas
spraying,” pl asSma spraying or simlar processes. THe present |nzen i on
therefore |ikehfdse IpFovi UREABIPF ocedB B2 pr 6PFEYAE%D cOrnet Séhidararticl e

having the apewe=daseri bedecoppagkhtoni nWBheNoRONPhESESord0 1 NReRE 8BS:!

provi ding a powder. as clainmed in one or_nore of clains 1 to 11 in_a formor
prepar ati on WAPYRIPS AsBHOLRSE 6 tHAII 1D rayisigret caf rRngrb4fL8 t her na
sprayi ng proeessngsithe aboudidedmmideid coidaed idh | heh CeK nebmprikee
article.. The _present invention therefore |ikew se provides a process for
produci ng’ a EBFHEEeBF'an article having the 20 above-described conposition,
whi ch conpri ses ®shprstéding pr ovowdeny aspaiddmeas ioh abned dm rmaowee oofnore of

claims 1 to 11;  shapipg Lhe popder, ugder, pressyre to &4 M6 a8 E6 s
suitable for thermal spraying;
e carrying out a thermal spraying process using
15 this powder;

e obtaining the cermet or the article.

The present invention therefore likewise provides a
process for producing a cermet or an article having the
20 above-described composition, which comprises the steps:
e providing a powder as claimed in one or more of

claims 1 to 11;
e shaping the powder under pressure to give a green

body;

25 e heating the green body to give the cermet or the

article.
Examples 1 to 7:

30 A tungsten carbide powder having a particle size of
0.9 um determined by FSSS, a carbon content of 6.1% by
weight and a content of free carbon of 0.05% by weight

was used in each case.

35 The matrix powder 1 (table 1) of examples 1 to 5 having
the composition indicated there was produced by
chemical precipitation wusing a method analogous to
example 2 of DE 198 22 663 Al. The particle size was

1.4-2.2 uym FSSS at a specific surface area determined



body; 25 heating the green body to give the cernmet or the article.
Exanples 1 to 7: 30 A tungsten carbi de powder having a particle size of 0.9
pm det erm ned by FSSS, a carbon content of 6.1% by weight and a content of
free carbon of 0.05% by weight was used in each case. 35 The matri x powder
1 (table 1) of exanples 1 to 5 having~ t’heé conposition indicated there was

produced by . chem cal_ precipitation ysing a,nmeth anal ogous to. exanple 2
of DE 198 22PE650R %Wﬁé“%‘&?‘?%‘c?ﬁ Ja2pds™AS 4. §ﬂ§ B”ﬁ]tlfg% pandaerspgci fic
surface areaofletetammbseks - 17 tby 3helBEBnethedtodlfrB8e2lbynPpgoddbed mat ri X
powder 2 of I - [ . ct ti I r gdyc havi ng
a particle s §g§%goq%?&§§§ %h]?ﬁggé?hgli% %gsé%${e¥Fﬁg IHSﬁghepgégg%x met a
powder of exadhphesseabhedringas obtai ned by atomi zation of an alloy nelt of
Fe, C and Al . The particle size D90 was 10.8 and 10.2 pm respectively

(laser light scattering). 10 About 50 kg of cernet powder conposed of WC and
matrix al | oy8€of "@hE1EonPBERLi ORCYABHN PH takPEPICHere AREroduckdSi nto an

initial chargpt@ind@ iab/Ofat%{iQ{ati(&f‘t@ﬂ Nk ga BbeYt mé¥Yeofo spaey Vi dy| a@f cohol
(PVA, Shin 15 Etsu, GPO5) as_binder and about 0.5% of Nalco (Deutsche Nalco
GbH) as wetffng 288nt PAAG FdFogetizFed B méds W& parf nift2 Hhe
honbgeni zed suspensioslyaglakem 2edhti Bcaceemimgeial spray dryer and the
wat er s evaporated fromthe spray droplets. The aggl onerated 20 powder
obtai ned'in this way is subjected to a therna

About 50 kg of cermet powder composed of WC and matrix

alloys of the composition shown in table 1 were
introduced into an initial charge of 10 1 of water
containing about 1% of polyvinyl alcochol (PVA, Shin-

15 Etsu, GP05) as binder and about 0.5% of Nalco (Deutsche
Nalco GmbH) as wetting agent and homogenized by means
of a ball mill, the homogenized suspension was atomized
in a commercial spray dryer and the water was
evaporated from the spray droplets. The agglomerated

20 powder obtained in this way is subjected to a thermal
treatment and the bond is thereby converted into a
sintered bond. The sintered cake obtained in this way
is converted into powder in the intended particle size
range by crushing, milling, sieving and sifting. The

25 carbon content, the average particle size determined by
laser light scattering, the particle size distribution
and the bulk density of the cermet powders are reported
in table 1.



treatnment and the bond is thereby converted into a
sintered cake obtained in this way
particle size

car bon content,

scattering,

range by cru

cermet powders, are_reported
No. W\C &by_gé%%_ée 88 83

powder 1 we
by 5 2 5 4.
wei ght C c
00O0O0.75
powder: C c
1140 1150 1

35.8 36.4 28.

shi ng,

is converted into powder
mlling,
the average particle size determ ned by
the particle size distributifon

sintered bond. The

in the intended
sieving and sifting. The 25

| aser 1ight

and the bul k density of the

intable 1. 8 - Table 1 Exanple 1 2 3 45 6 7
88 88 —weight MNatrix-—%by 10 10 10 12 17 12 12
ght Co content |Paxtsphby b 1101(2.4 0/ 00 |weikght N5 cionttent Partis
8 3.1 0 0 weight Fﬁggontant Parts by 0 7|5 4.8{13.9 8.5 8
ort-ent—Parts—by—0-—0—0-0-02—753—wetght—Al——~content—Harts—by0
1 wei gRE Matrix %%y 4,486 Q B | péadgr & (Cr 8&eijghgs Cer B8t
ontent % by 549 S,de5 543 815 578 582 weight S nteting G
LOoU 110U 110U 114U 118U ClTpgCTatur Ty Avel YT PIToI. O [OF. 4 PoO. O
8 1 2Wagrix % by 10 10 10 12 17 12 12
powder 1 weight
Co content Parts by 5 1 0 2.4 0 0 0
weight
Ni content Parts by 5 2 5 4.8 3.1 0 0
weight
Fe content Parts by 0 7 5 4.8 |13.9] 8.5 8
weight
Cr content Parts by 0 0 0 0 0 2.75 3
weight
Al content Parts by 0 0 0 0 0 0.75 1
weight
Matrix % by 4 4 4 0 0 0 0
powder 2: Cr weight
Cermet powder:
C content % by 5.49| 5.4 5.5 15.43|5.15|5.785.82
weight
Sintering °C 1140|1150 | 1160 | 1150 | 1150 | 1140 | 1140
temperature
Average um 35.3134.4|33.6135.8136.4|28.1|26.5
particle size
DS0% Km 57.1(56.7|55.4(157.9|57.7|44.8|43.2
D50% Hm 33.7132.5|31.634.1(35.1|25.7|24.6
D10% Mm 18.4(17.3|17.0(118.3|19.5|13.6(13.0
Bulk density g/cm® | 4.22(4.11]4.15[3.93|3.95|3.92(3.96
Coatings on building steel ST37 were produced from the
powders by means of high-velocity flame spraying (HVOF
system Diamond Jet Hydrid 2600) .

Table 2 reports the properties of the coatings.

Fig.

1 shows optical micrographs of the microstructure



particle size D90% pm 57.1 56.7 55.4 57.9 57.7 44.8 43.2 D50% pm 33.7 32.5
31.6 34.1 35.1 25.7 24.6 D10% pm 18.4 17.3 17.0 18.3 19.5 13.6 13.0 Bulk
density g/cnB 4.22 4.11 4.15 3.93 3.95 3.92 3.96 Coatings on building steel
ST37 were produced fromthe powders by neans of high-velocity flanme

sprayi ng (H\/CF 5 system D anond Jet Hy'dr9| d 2600). Table 2 reports the
properties o th coatin Fig 1 optica

m crost ruct uPE %5 OFQ%%§Q§§H|Piﬁ %ﬁ% uc ﬁlﬂgln§ he%ﬁﬁﬁhﬁ% f 53?

exanpl es 1 (éxgmplay) 1 2(f{fd g.14Db), ) 2andig.(fily.) lepd. 3 Higig2 shbws opti cal
m cr ogr aphs th t ting [ e powder
fronrexanpleﬁggY gn }§é§%d£ %&%f ggérgggnéﬁgrg% §¥§%§q$§§gf€?6895%§),

"col d and fa@ﬁ"tbﬁ|§oqﬁﬁqgﬁuﬁrd e@n@ssn@mﬁhefp@wdqy»§romeese@plvely

Tabl e 2: Jowdepnfyr 9@1% t:fle a‘éxgﬂi'a‘?ne%&fsao &cdrughpesseifRa pm 3.9 3

3.88 3.74 3.65 _ Rz 44 2 .0 49 21.52 20.52 Hardness HV 138882
1275117 132999%@8@@2 ieeeisg fig31pbcaviand i Ghoky/ A3, 365 "4, 7619-4. 70. 7
6.11.8 6.32. Zc)f at eedpe¥éareldy.ny 33.5 33.5 23.3 18.1 17.8 0 content % by
0.30 0.47 0.37 0.68 0.75 weight C content %by 4.42 4.23 4.29 4.68 4.70

wei ght

Table 2:

Powder from 1 2 3 6 7

example

Surface

roughness

Ra pm 3.9 3.33 3.88 3.74 3.65
Rz Hum 22 .44 21.05 22.49 21.52 20.52

Hardness HV 1388482 | 12754117 | 1329490 | 1386+112 | 1393+139

0.3"

Cavitation mg/h [3.3+0.5| 4.7+0.9 [4.7+0.7| 6.1+1.8 | 6.3+2.2

rate?

Wear® mg 33.5 33.5 23.3 18.1 17.8

O content % by 0.30 0.47 0.37 0.68 0.75
weight

C content % by 4.42 4.23 4.29 4.68 4.70
weight

C loss % by 19 22 22 19 19
weight

Corrosion ++ ++ + +++ +++

resistance/

salt spray

test

10 1) in accordance with DIN EN ISO 6507
2) in accordance with ASTM G 32
3) in accordance with ASTM G65



Closs %by 19 22 22 19 19 weight Corrosion ++ ++ + +++ +++ resistance/
salt spray test 10 1) in accordance with DIN EN | SO 6507 2) in accordance
with ASTM G 32 3) in accordance with ASTM G865 WD 2008/ 034902

PCT/ EP2007/ 06Q0 ains: 1. A cernet powder _cont i_ng 75- 90% by
wei ght of atW 8 gg?%ﬂégﬁggd material 5 powder and Ppgﬁf%%%g/g’%% wei ght
of one or nore matrix netal powders gng&al so up to 3% by wei ght of

nmodi fiers, wherein the matrix nmetal powder or powders contain 10 fromO to
38% by wei gh& %E gobalt, fromO to 38% by weight of nickel, fromO to 20%

by wei ght of "a um nhum fromO to 90% by weight of iron and from 10 to 35%
by weight of chromum 15 and the sumof the contents of iron and chrom um

is in the range j\r eE-HQ+t 3o%éé%by_.owgbgmn§nd the sumof the contents of
cobalt, nickel and iron iS in the range from65 to 95% by weight, 20 2. The

cermet powder as cl ai ABd9P% BVaWmighEorEaidt Agasts T, by dergherdtlat | east
one hard gmaterial popydegeandnfirom 10 to 25% by wei ght of one or nore matrix

from 10 to 25% by weight of one or more matrix
metal powders
and also up to 3% by weight of modifiers,
wherein the matrix metal powder or powders contain
10 from 0 to 38% by weight of cobalt,
from 0 to 38% by weight of nickel,
from 0 to 20% by weight of aluminum,
from 0 to 90% by weight of iron and
from 10 to 35% by weight of chromium
15 and
the sum of the contents of iron and chromium is
in the range from 10 to 95% by weight and the
sum of the contents of cobalt, nickel and iron
is in the range from 65 to 95% by weight.
20
2. The cermet powder as claimed in claim 1 containing
75-90% by weight of at least one hard material
powder and
from 10 to 25% by weight of one or more matrix
25 metal powders
and also up to 3% by weight of modifiers,
wherein the matrix metal powder or powders contain
from 0 to 38% by weight of cobalt,
from 0 to 38% by weight of nickel,
30 from 0 to 20% by weight of aluminum,
from 0 to 75% by weight of iron and
from 20 to 35% by weight of chromium
and
the sum of the contents of iron and chromium is
35 in the range from 25 to 95% by weight and the
sum of the contents of cobalt, nickel and iron

is in the range from 65 to 75% by weight.



25 netal powders and also up to 3% by weight of nodifiers, wherein the
matrix nmetal powder or powders contain fromO to 38% by wei ght of cobalt,
fromO to 38% by wei ght of nickel, 30 fromO to 20% by wei ght of al um num
fromO to 75% by weight of iron and from20 to 35% by weight of chrom um
and the sum of the contents of iron andléhromumis 35 in the range from 25
to 95% by wei ght and the sumof the contents of cobalt, nickel and iron is
in the range from65 to 75% by weight. - 11 3. The cernet powder as cl ai ned
inclaiml op.2, Thber®inndthe pdRideirx agtaﬂaomuifr igontaang fromO 2p 75% by
wei ght of iron. 5 4. The gr met owder .a ired in.one or_nore of clains
1to 3, wherein tﬁgegﬁﬁ{lofg’ FhS‘aE%ﬁf‘eH}ng if poc%%gfl tcorhtlacllf’éﬁ %%%N%B isin
the range from 6578®% byS¥ebghtepfhtirofn0 5. The cernet powder as clainmed in
one or nyye of claims 1 to 4, characterized in that nickel and cobalt are
present in the matrix powder or powders in a weight ratio of at |east 2:3.
15 6. The cefnet PoadererRetec] RPWEETI RDHnelaimgdr eldf ongl ap¥s Mbneo &F

characterized in thatmkhe wRfri x ypomder Qﬁepgﬂﬂel’o% e cobddnfsess 20 7.
The cermet powder as clainmed in one or nore of clainms 1 to 6, characterized

in that the matri%CPpbiwlePiskeponder ¢ rare iold ttheariRRge kKEFOR 2. tO
75% by weight.

10
5. The cermet powder as claimed in one or more of
claims 1 to 4, characterized in that nickel and
cobalt are present in the matrix powder or powders
in a weight ratio of at least 2:3.
15
6. The cermet powder as claimed in one or more of
claims 1 to 5, characterized in that the matrix

powder or powders are cobalt-free.

20 7. The cermet powder as claimed in one or more of
claims 1 to 6, characterized in that the matrix

powder or powders are cobalt- and nickel-free.

8. The cermet powder as claimed in one or more of
25 claims 1 to 7, characterized in that the content
of iron in the matrix powder or powders 1is at

least 30% by weight.

9. The cermet powder as claimed in one or more of
30 claims 1 to 8, characterized in that the sum of
the contents of iron and chromium of the matrix

powder or powders is at least 60% by weight.

10. The cermet powder as claimed in one or more of
35 claims 1 to 9, characterized in that the ratio of
the sum of the contents of chromium and aluminum
to the sum of the contents of iron, nickel and
chromium in parts by weight 1is from 1:2.2 to
1:3.7.



8. The cernet powder as clainmed in one or nore of 25 clains 1 to 7,
characterized in that the content of iron in the matrix powler or powders
is at |east 30% by weight. 9. The cernet powder as clained in one or nore
of 30 clains 1 to 8, characterized in that the sumof the contents of iron
and chromiumof the matrix powder or pbtwers is at |east 60% by wei ght. 10.
The cernmet powder as clainmed in one or nore of 35 clains 1 to 9,
characterized in that the ratio of the sumof the contents of chrom um and
al um num tolthe The afednfeer cpnvdptrs af cilatmedi ckel ocaled oehmareunvfn parts
by weight is fro : o] 1 3n7. . _The cer p er | aimed in
one or nore of g%:%?r%rrggltlt ot%oioéhgrhféﬁgrﬁ%%égﬁgﬁ Jtrﬁagg%ﬁeocﬁ rﬁngér?p}évxder has
the conposition: PpedeR0 has 26%<cycSmpeisghticof chromi W foonR64 tby 72% by
wei ght ofs iron apd; f1emcy o160 B, WGt ©f abumizwin,, 13, Hif Cef et
powder as clained in"one or nore of clainms 1 to 11, cha?,acterlzed In that
the hard 10 matetfan pBAdéFromsSatpohliér P¥ereégbl PEomIEAENYMoup consi sti ng
of WC, Cr3C2, VC, TiC, B4C, TiCN, SiC, TaC, NbC, M2C and m xtures thereof.
13. The cernet powder as clained _in one or nore of 15 clains 1 to 12,
characteri zed?in thHat IHMSOdPPIERT i3S séfedied fidntrke §F odPrEonSfsting of
M, No, Si, W TalaVmand mxtures theneefteri4edhenusehad the ppsger as
cl ai mred '61 any of cLaims 20 1.to 13 for surface co tinr% by .neans_of thernal
spray protesses. TB-SA*@ar ePYAGYi ntf a ToRSSSii oS CEFS nddCMn b8 or

nore of clains 1 goolB. consisting of WC, CriC,, VC, TiC, B,C, TiCN,
SiC, TaC, NbC, Mo,C and mixtures thereof.

13. The cermet powder as claimed in one or more of
15 claims 1 to 12, characterized in that the modifier
is selected from the group consisting of Mo, Nb,

Si, W, Ta, V and mixtures thereof.

14. The use of the powder as claimed in any of claims
20 1 to 13 for surface coating by means of thermal

spray processes.

15. A cermet having a composition as claimed in one or

more of claims 1 to 13.

25
16. A shaped article which has a coating comprising a

cermet as claimed in claim 15.

17. A process for producing a cermet as claimed in
30 claim 15 or an article as claimed in claim 16,
which comprises the steps:

e providing a powder as claimed in one or more of
claims 1 to 11 in a form or preparation which is
suitable for thermal spraying;

35 e carrying out a thermal spraying process using

this powder;

e obtaining the cermet or the article.

18. A process for producing a cermet as claimed in



25 16. A shaped article which has a coating conprising a cernet as clained
inclaim15. 17. A process for producing a cernet as clainmed in 30 claim15
or an article as clained in claim16, which conprises the steps: providing
a powder as clainmed in one or nore of clains 1 to 11 in a formor
preparation which is suitable for thér?'r%ll'sprayi ng; 35 carrying out a

t hermal spraying oces sing _this _powder; obtaining. the_cernmet _or the
article. 18. A prgi%yg fS]U'%rj BFodtiti ﬁﬁtgci%r (i gga&fngfjnejdni Flaifs iEI aim 15
or an article as shacthedomprikasnthé, stehsch conprises the steps: providing

a powder as claingd_] r [ f. ¢l ais. 0.11; I e powder
under pressure to g?%/gﬁrga%geg%g’é%r %Aeaéfﬁb&?%elér 851% t?(s)]'g?ﬁ)(%rgggége t he
cermet or the articleims 1 to 11;

5 ¢ shaping the powder under pressure to give a
green body;
e heating the green body to give the cermet or the

article.





