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WD 2006/ 117145 PCT/ EP2006/ 003969 Coati ng process for
manuf acture or reprocessing of sputter targets and
woxeteen 7@fiodes The present invention rel ates t®C#/EP2006/003969
process. for application 5 of layers to sputter
targets or X-ray anodes, which |ayers contain only
smal | anmounts of gaseous inpurities, such as oxygen.
Cdaeinppproatisen folr memecadrnyresinl repyecsssingusfaspstter
10 displaﬁs nunerouscfroblens. In the famliar
tAFEEESs8RY FAEa%efR°9SS usual |y melted conpletely or
partly, as a result of which the metals readily
oxi di ze or take up other gaseous inpurities. 15
TmenpensebhalingeatdeosegelafiEs d depgosrte sl Bongapplication

I spr.ay| t ef b ' out, unde

o nT i NErp°EaeblP el Fans e ¢ R L ey chn i Phgvers
contappaoal ys smalneaassmtys diheyasdbwss zemplhrifees, such as

structural conponents is limted and the. content of
OY¥dEBus inpurities here is still not satisfactory.

The introduction of |arge anmounts of heat transmtted

into 25 the object to be coated |eads to a very high
Thet eppilakatdprn difstrerfiriagt cand rertsalk esaydmas theserfaces

rocesses. cannot be | oyed in the case of conplex
d@??ﬁé?ﬁrngSSRﬁgngﬁcggEmﬁ%ich often al so conprise

conmponents which nelt at |ow tenperatures. Such

structural conponents are, in 30 partjicular, so-called
I§pEP?efPﬁglﬂéFg@F§FQﬂﬁﬁﬁdsihQJQQﬂalsb@r%%%abiyn%?bﬁed

0§ ¥ ;n t . tter h

g B P e oS LM O i P g ahetals
readirhpt beddhebope prdeessi ngohahigdsasua imper irehas.

t hat WD 2096/117145 PCT/EP%906/0 3969, 2 .
Conventional processes, such as deposit welding and plasma
spraying, must therefore be carried out under an inert gas

or in vacuo.

In this case, a high outlay on apparatus is necessary, the
size of the structural components is limited and the.
content of gaseous impurities here is still not

satisfactory.

The introduction of large amounts of heat transmitted into
the object to be coated leads to a very high potential for
distortion and ensures that these processes cannot be
employed in the case of complex structural components,
which often also comprise components which melt at low
temperatures. Such structural components are, in
particular, so-called sputtering targets, that is to say
sources of metal which are employed in cathode sputtering
of metal. Complex structural components must therefore be

dismantled before processing, which as a rule means that
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processing i s unecononical in practice, and nerely
recycling of materials (scrapping) of the structura
wocomplanants is carried out. 5 I n vacuum pl asmrCT/EP2006/003969
spraying, inmpurities of tungsten and copper which
originate fromthe el ectrodes,used are noreover
introduced into the layer, which as a rule is
undesirabl e. For exanple, if layers of tantal um or
ni obi um_ar.e used for coryrosion protection, thes
FRASHATAD 5% S RPRHER br OF RFFTBLGEL | SRUORSEREY
RGN P £ hea fOF FL 4 ONsOF apSOn§R! b At AL CEOraakyaaic
cells. In the case of sputter targets, this
COTPORANTAR i ih @rI«Adeds- conponent s beconi ng
unusabl e. 15 These processes noreover are nelt
nmetal | urgy processes, which always involve their
Iinn varcentm ¢ lsedvardagesingucihmpsrit{©s €Xasphgsten and
uni di rectiqnal particle growth. This occurs in

SORRS T PR 1 obedR ekie vt et Rodeguregnl ere
mRRWRfer iRt thidecsdr{ 266y anghisn {Tﬁgt §d-QYedis

| aser beam A 20 further problemlies in e porosity,
updiest redn ehe Esbis@axanplen phriayvetrarofftantelan powddéobium
i.s firs lied and this . is then [ted.with.a,.heat
2gsurest P s har diare St Baer R WPB3ibagsareduce
the paloteddiese Jylrenst heetehtyinguper £hei 8bkMation of
mel ting and sintering the powder particles by 25 a

SPe &M 1dfe e P~ BUCHHSC 9L 15 askr Beangaseprbveputtrs

thegdltsS Qﬁﬁg“goﬂ%éﬁﬂﬁhé¥%ﬁS%Qﬁtfé% @ohégﬂg8ﬂgb@§ Blcoming
apparatus 1Is necessary and the probl ens associ ate

uniusiabde - | ndeed reduced but neverthel ess high

i ntroduction of heat into a conplex structura

conponent remain. 30 WO A-03/106, 051 di scl oses a

THRIsRO @b raad s ARRH S fOFe |10 t PRESSUT€r§9! Brocesses,
spraying. In this process a coating of .powder WO

whaosy BLrEYS ROMEPZOCBID0398Yerent disadvantages, such as,

for example, unidirectional particle growth. This occurs
in particular in laser processes, wherein a suitable powder
is applied to the surface and is melted by a laser beam. A
further problem lies in the porosity, which can be observed
in particular if a metal powder is first applied and this
is then melted with a heat source. It has indeed been
attempted in WO 02/064287 to solve these problems by merely
superficially melting and sintering the powder particles by
a beam of energy, such as e.g. laser beams. However, the
results are not always satisfactory, a high outlay on
apparatus is necessary and the problems associated with an
indeed reduced but nevertheless high introduction of heat

into a complex structural component remain.

WO-A-03/106,051 discloses a method and an apparatus for low

pressure cold spraying. In this process a coating of powder
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3 particles is sprayed in a gas substantially at

anbi ent tenperatures onto a workpi ece. The process is
woeossduct4ed in a | ow anbi ent pressure envi r onMEMEPMUCONZ969

is less than atnospheric pressure to accelerate the

sprayed powder 5 particles. Wikth this process a

coating of a powder is fornmed on a workpiece.

EP- A-1, 382, 720 di scl oses anot her net hod and appar at us

for . l.ow pressure cold spraying.. Ip this. process the

PP L5, R i B ArR® neeesFantbrabvoah arblent

tleaprired ulddidh o VAGKMFRSTaEDErTRE PreesYEessbebAWu8led in

kPa. Wth this process a workpiece is coated with a

apdwierambient ¥ Fsure seipyioenment vhivas ihelebpethanf

a2 ‘i{e'l%catpééswee'tﬁfé’c?@éf’eié’éer@ﬁ¥°£ 098k powder

sputtering targets or X-ray ~anodes in i ¢hho

paatyicliery ofitrateiialsrotesls saacddt bggobft dhpolvdegetis

IS necessary and which is distinguished by a | ow

LORMESH ®t i Y BEKMeR® and out | ay on apparatus and a

broad applicability for various carrier materials and

sputter 20 materials or X-ray anode naterials, and
BRrérdi,38he dtetdisclasde appthed nethod ardt edperatus for

superficially ted during rocessing. The pbject of
L0KE B S S GRSt Tr R Y Ao h TRy Bl F nPERGESE tBS target to
péesidaadd effdaiid YedBd dpi sy apph i £det DothtederitRin a
surface by a process accordiqghto claiml1l. Processes

VAFUNR GRAMRET Gt REISTWrehePebowed? i bRat Whkbcebsgsprocess
Ol NG ie S aé’da{hgecf f&f{?‘?'? %v&?&@r hi gh-vel ocity 30

flame, arc, vacuum pl asng, pressure plasna
sprayi ng) and deposit welding, no superficial nelting

0TS I8 Bl IR S g e o, Saysed by Lhead
ndvel process for recycling of sputtering targets or X-ray
anodes in which no recycling of materials or dismantling of
the target is necessary and which is distinguished by a low
introduction of heat and outlay on apparatus and a broad
applicability for various carrier materials and sputter
materialé or X-ray anode materials, and wherein the metal
to be applied is not melted or superficially melted during

processing.

The object of the present invention is achieved in that a
desired refractory metal is applied to the desired surface

by a process according to claim 1.

Processes in which, in contrast to the conventional
processes of thermal spraying (flame, plasma, high-velocity
flame, arc, vacuum plasma, low pressure plasma spraying)
and deposit welding, no superficial melting or melting of

the coating material, caused by thermal energy generated in
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the coating apparatus, occurs are in general suitable

for this. In this context, contact wwth a flane or
wohois/11t@rbust i on gases is to be avoi ded, si nceCTEPI@®6/003969

can have the effect of oxidation of the powder

particles and the oxygen 5 cont ent in the | ayers

obt ai ned therefore increases. These processes are

known to the person skilled in the art, for exanple,

as cold gas spraying, cold spray processes, cold gas

téen &9ind 168F ARRRY, 2 K et PECUH? aFF figlAngerpEaipsuitable for

crirhed,, for-Sxanp! e, .d - 484533 0 S
t g%ér&%é rPﬁpfhe patehtc?é§£§§ézt§é9% F%; ?kg%ﬁgg%also
combluatlieneaeared nigs tto the anwedédpnsinbe sheesal kad have the
caold spray .process or the kinetic spra rocess are
e3APEC tarty SR Ah e TT RHEIDF ReSSLGLES, aRfigths oxvgen
co@ nfVanr! itdy it dd ot &hi SO anPFrOE658 WhHkeBakes.
descri bed in EP-A-484533, to which reference is

expressly made, is suitable in particular. A process

Ths SRR Of, GRaLINTS, Lo SULLRCES 0L; 1 QuSRHI LRE axe,

rgets or -ray anodes S

fadv axkhagaeyslas erqill dyetk | SpPapivgLsSoWiesprAyapgagesses,
flLow fornms a gas/powder m xture with a powder of a
Rafedisl YSRGS SHGH AME JFERpEtonsPERY REIoRAi 86BUM

dedRb 3wy, M@ﬂbl@'ﬂ’@%@?ﬁ@ﬂ[ Ulmfrhéi HEaREER)

m xtures of at 25 |'east two thereof or alloys thereof
deisclr ibed amotther mrterot HeR-Ael @2 S378heipomieewhas also

article size of 0.5 taq 150 . wherej.n a supersoni c
SURSER s AGFEEARE (1 (HEE MV ohP M andlAe] 8pGRLied Cold
SPUHRET I sePeRd MM Chli IeISilE eSpPa g PeEEceEst Bee pawMiigtularly

I'n the gas/powder m xture of 300 tg§2,000 m s, gQ
spriépelgblipr3dha Pruods Mecordingr kedthadinHentépnisthe

YA R I oG o At Wnoanasss, o
which reference is expressly made, is suitable in

particular.

A process for application of coatings to surfaces of
sputter targets or of X-ray anodes which is thus
advantageously employed is a process wherein a gas flow
forms a gas/powder mixture with a powder of a material
chosen from the group consisting of niobium, tantalum,
tungsten, molybdenum, titanium, zirconium, mixtures of at
least two thereof or alloys thereof with one another or
other metals, the powder has a particle size of 0.5 to 150
um, wherein a supersonic speed is imparted to the gas flow
and a jet of supersonic speed which ensures a speed of the
powder in the gas/powder mixture of 300 to 2,000 m/s,
preferably 300 to 1,200 m/s, is formed and the jet is

directed on to the surface of an object.
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On the surface of the object, the inpinging netal
powder particles forma |layer, the particles becom ng

wogeosanel4y defornmed. The powder particl es ar e PCT/EP2006/003969

advant ageously present in the jet in an anmount which
ensures a-flow rate density 5.0f the particles of from
0.01 to 200 g/s cng, preferabe 0.01 to 100 g/s cng,
very preferably 0.01 g/s cn2 to 20 g/s cnR2, or nost
preferred fromO0.05 g/s cnR to 17 g/s.cnR2. The fl ow
Opattéedsngifiarg Lidths R IRCEr obhe hEMPIRELNG Rmetaljgowder
[4* = r Lt = RJo
e s e s N
dedloirmedy. Tatee pafdex raFligles nare ladGéiitggesoislg present

.typical, exanple of a owder, delivery rate. 15 At |low .,

1 P ST Th T S i VAl e SHHERR ot §gPenpbr dSfisity
ofhahe2@aGtS Qs G Heochi @veto 200t4/s em3E pr&fdrably
easily assune values 50 g/s cn or even higher at

Ohi0ghde PRdar/s dar’ivaiey v mreferzdlan q ek t9fascmisdeh 20 g/s
3 argo e i um i r__am, Xt ure f

it el g St TSN AR el e Stk e T f

whi ch the netal powder forns a gas/powder m xture. In
articular cases, air can al so be used. |f safet

y 25
Thegdlar FRfeadetittthlsd RECBIatsdrbhen bRenfRelinde F =
f ydeoge .t h-other ga C edy ' _
mgr(ét grrgeg’ vglriglk%nbﬂof ?ﬁg%pﬁr%%éess tr%gltgr gayi nglanZle cross .
seeffibinsem Ehe®idns ddliddry pioy| dingpawadprayeNgvery rate
orifice _adjacent a surface to be coated by spraying;
ofipe2006/P1 BY A5 tPCT/ EPX06/ 0396 2 6tYPhFaYi BKARPLE Phe?

pORRY B 19Kidd\ce- A powder of a particulate material
chosen fromthe group consisting of niobium

tantal um tungsten, nolybdenum titanium

At low D values of below 2 mm values of markedly greater
thén 20 g/s cm? can be achieved. In this case F can easily
assume values 50 g/s cm® or even higher at higher powder

délivery rates.

An inert gas, such as argon, neon, helium or nitrogen or
mixtures of two or more thereof, is in general used as the

gas with which the metal powder forms a gas/powder mixture.

In particular cases, air can also be used. If safety
regulations are met also use of hydrogen or mixtures of

hydrogen with other gases can be used.

In a preferred version of the process the spraying
comprises the steps of:
- providing a spraying orifice adjacent a surface to be

coated by spraying;
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zirconium mxtures of at |east two thereof or alloys
5 thereof with one another or other netals, the powder

wohensimgi4a particle size of 0.5 to 150 pm sai 8CPARR®6/003969

bei ng under pressure; - providing an inert gas under
pressure to the spraying orifice to establish a
static pressure at the spraying 10 orifice and
providing a spray of said particulate material and gas

onto the surface to be coated; and - locating the
spr aPIRy I &P i Hha SRER BRI O O biicanBi BAVIBre8Sure

Whi Chy i il & 5% 113l tle AL AP SPRGE En 8P Hom WPHhEN Gk Sup consisting
substantially I ess than the static pressurg 15 at the

spr agifngiehifirce tantpr buh det supstant i mblyhdeshmy, atiidanium,
of the spray of said particulate material ., and gas
onto%&ﬁ%%qghm%uﬂ§ﬁQP%%§c gt%ﬁ.ffﬁsgnéYﬂthﬁFngrP§dall°ys
ver sithie refo f Rl tH aseS SaidEhSPr &y i 8ehés mePalk8l f @hEBGowder
with a cold spray gun and the target to be coated and

t he &GVdShraPUin ke $beatetl M ohta hA5Qapnunsehdnbewder
gg p§%§§ﬁgﬁﬁxﬁﬁ!?ﬁég)&£@‘ preferably between 0.1 and

nost pré?errbd between 2 and 10 kPa. 25

Fur t petovadiiani ageoitfe efrhgas nBidSr Cafe beuseetof EAM kBeaying
clainms., The refractory netal, which is enployed in _
powd &L 1f3GR 4L aHe r2 eI HF npressuke phvehei spraying

|0 gepatdledianhd ibPHidY epfado oF UDEE piliElcATate

99.5 %or 99.7 %or 99.
PCT/ ER2@36/200398D gais Aotios dilmg $wrfdeei buebhei onateHe and

refrﬁctory netal advantageously has a purity of at
| east GG R Dt IRF DA PGt Bt F 162 i HpuR i FPEsOnj AL low

par t iagiidhn Al A2l r %190 % oM &ds +8251199tR8pKe rkNand
particular at |east 99.9995 % 5

which is substantially less than the static pressure
at the spraying orifice to provide substantial
acceleration of the spray of said particulate material

and gas onto said surface to be coated.

In another preferred version of the process the spraying is
performed with a cold spray gun and the target to be coated
and the cold spray gun are located within a vacuum chamber

at pressures below 80 kPa, preferably between 0.1 and 50

kPa, and most preferred between 2 and 10 kPa.

Further advantageous embodiments can be seen from the

claims.

The refractory metal, which is employed in powder form as
the powder according to the invention, in general has a

purity of 99 % or more, such as 99.5 % or 99.7 % or 99.9

o\e
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If an alloy is enployed instead of an individual
refractory netal, at |east the refractory netal has

wotznecs1ipusi ty, but preferably the entire all opClraP2edsiossoco

purity, so that a corresponding highly pure |ayer can
be produced. 10 The netal powder noreover has an
oxygen content of less than 1,000 ppm oxygen, or |ess
than 500, or less than 300, in particular an oxygen

conte s than 100 pp Ref r.act net al
Opﬁ‘%a"\ﬁ 0% POYTRIR" abhPeRst 2508 Y7 Mrral
|y s ad ﬁ@ﬁ§€¥98f9a%bléas@a©@l©%|%r based on
99 95 % and a content of Tess than 1,000 ppm oxygen,

msytalldss dmp i tees 500 pRATbXgYeAr o Lesstt ¥dn % or at
IRBOYOLg 4N AARGIELIB12D Q¥Y98D5€086e304af 4 ess
0 ppm ‘are ul

e I'n partrcul
Refractory netal powders having a purity of at |east
99. 95 @b in particular of at ast. 99. 995 % anda
ool L § o bt d oot apth oy gBningr 'hege s kafractory

rdtan 504 %Bs@%%e?faé@é:?ytﬁ@@a%ogagp@hq)éy %‘1’1t'yn but
partlcular an 25 oxygen content of less than 1

pPaed enaltlabltdhe renpbre i zllay . haeeftacsopyrnrewal spo\w:arts a

avi urit at_| eas in rtlcular
J% régﬁ cast’'d kéhﬁﬁ,Eu%%di%Y%B S%Hts%tPSP 5§§ 't han
1 000 ppm oxygen, or less than than 500 ppm oxygen,
or | ess than 300 ppm oxygen, in particular WO
B PPWSER EREReY $03089 a8 ﬁﬁyaﬁygéﬁnééﬁtteﬁ)tf dfess

B 0, YR gt S abhec by BR0L1 B 35! 1o 300,
it perr tienelreet adnl icxyggurconesnt su€hlasscahban 100 ppm.

%tro %%§Mﬁetal powders having a purity of at least
99.7 %, advantageously of at least 99.9 %, in particular
99.95 %, and a content of less than 1,000 ppm oxygen, or
less than than 500 ppm oxygen, or less than 300 ppm oxygen,
in particular an oxygen content of less than 100 ppm, are

suitable in particular.

Refractory metal powders having a purity of at least
899.95 %, in particular of at least 99.995 %, and a content
of less than 1,000 ppm oxygen, or_léss than than 500 ppm

oxygen, or less than 300 ppm oxygen, in particular an

oxygen content of less than 100 ppm, are suitable in

particular.

Refractory metal powders having a purity of at least
99.999 %, in particular of at least 99.9995 %, and a
content of less than 1,000 ppm oxygen, or less than than

500 ppm oxygen, or less than 300 ppm oxygen, in particular
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hydr ogen, shoul d advant ageously be | ess than 500 ppm
preferably less than 150 ppm In particular, the
woarsegam4sont ent i s advant ageously 50 ppm 10 ®CTIEP2@6/003969
the nitrogen content is 25 ppmor |less and the carbon
content is 25 ppmor less. Thg content of netallic
inpurities is advantageously 500 ppmor |ess,
preferably 100 ppmor |ess and nost preferably 15 50
pmor |less, .in particular_10 or less. Suitab .
R PSSP e OF cheat i Tlhekrne ghe Suifdble in
paethiactery, metal powders which are also suitable for
the production of capacitors. 20 Such netal powders
can be prepared by reduction of a refractory netal
0 u Wi C | n r b
T B e R A SN, MR e 20 g Fofaf gpdntent of
oekeanphen-metgdtlee dapler ioriew/) yhdenuas oxatdeons neétduegdn or

in a 25 stream of drogen at_ el evat ed tenperature.
Dy o p St i AV HELY (107 EeaptBarn 300 Bom,
poeldbabliy 1asSH9an "1THMgGYLN", Kl uwer Academni ¢/ Pl enum
Publ i shers, New York, 1999 or Brauer, "Handbuch der

Praparativen Anorgani schen Chem e", Ferdi nand Enke
Verlag.Styttgart, 30 1981, p., 1530. WD, 2006/ 11714
Tk EbiGodri0ats BT et o (SHar LAY aRee Ty 50 pen
olti abism thiee nirapafaat idhtent ussial} Yol b ele 88t ahy the
reduction of alkali netal heptafl uorotantal ates and
CBAPPR SPRALIfe ifetZ PReRBfISRT ot antal ates or the
oxi des, such as, for exanple, 5 sodium
hept af | uor ot ant al at e, pot assi um hept af | uor o-
Thentehseat oddmenhaidptafinmroit isbates cadpatasgeously 500
pg%}?%}%f lllé%rs?mp%%qfte%’ab%; thﬁp p%)lnlfagrl eésal ar?cri g(l)g(gl L')Jr:]gferably

50 ppm or less, in particular 10 ppm or less.

Suitable metal powders are, for example, many of the
refractory metal powders which are also suitable for the

production of capacitors.

Such metal powders can be prepared by reduction of a
refractory metal compound with a reducing agent, and
preferably subsequent deoxidation. In this procedure, for
example, tungsten oxide or molybdenum oxide is feduced in a
stream of hydrogen at elevated temperature. The
preparation is described, for example, in Schubert,
Lassner, "Tungsten", Kluwer Academic/Plenum Publishers, New
York, 1999 or Brauer, "Handbuch der Praparativen
Anorganischen Chemie", Ferdinand Enke Verlag Stuttgart,

1981, p. 1530.
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nmetal. In this procedure, the reduction can be carried
out in asalt nelt with the addition of, for exanple,

wo0ahi/1um4510 or in the gas phase, cal ci um vapo®PCT@EP2006/003969

magnesi um vapour advant ageously bei ng used. The
refractory nmetal conpound cag also be mxed and
heated with the alkali netal or alkaline earth netal
A hydrogen atnosphere may be advantageous. Nunerous

SUI abl e processes re kno t he 15 person skil,
oo Snd Pronuts T st 9t e SRAPBAZAE 108N 15

uslaeqa@ (a8 Sd amte Hfaﬁéd@@tﬁ&'ﬂ%fl 80Ra 8f EmekAQWN.

Sui t abl e processes are described, for exanple, in US

hwa&aﬁ@mma@atﬁszmd 2anih e&!lkhbmedmctaén a

- th quatlgﬂxugy q%;oq% yhéagffd?%laggc S ¢ag g%gpple,

&cted” 67 exa y i xing racfory e

spaaiar h\eptﬂaﬂ\lg;ox@carﬁaalé_ee Yootaseiandhepubhsequent
heatlﬁg@ or heating the refractory netal in the
tppésd uﬁsqg%ﬁﬁtQﬁP%ﬁﬁéﬁ%ﬁﬁ%P?%a%% %FnB@EﬁéFéuWh|ch

h%%mgg:i%%&%nﬁh%ﬁe{@ € M@mséﬁrafﬁapfyxgeaa;rem Bﬂﬁa‘ﬁh@ earth

e get'ter substance he refractory netal
mpowderDnstﬁﬂﬁﬂpnnnﬁdmyefre@@ feduct hensabhsbef camgied out

deOX|d| ent h an.acid an ter and dried. ,.
s, A0St e PO en PR I BhE oBBRnly Paptium,
o@e%eweng;atglq;r@e/egerb&p@ieﬂtvags&ui heér ehghbk€um vapour

i mpurities can be kept |ow WD 2006/ 117145
apgantraeesydosdeoing uged urtherrpfseesgryonetaé compound

BRLERAAL N Haf, DS, POYDICL 5y hf‘&’l‘mngré Ly afiYglal or

content conprises reduction o refractory neta
ahydmume\mdﬂthﬂmeﬁéau|Amhyﬁmé@eneaemoashethemaedbelng
ent, thus such as disclpsed, for exa in

PIESELONT ERISEOHD 28 LS | RERAETS snarsoéfEPwn to the

pe@s%he%glqlecprlqpec%f@ft rs@aoseséésg ShrBRedusti @Rom
of a sputter target (source of

which he can choose the suitable reaction conditions are
known. Suitable processes are described, for example, in US

4483819 and WO 98/37249.

After the reduction, a deoxidation advantageously takes
place. This can be effected, for example, by mixing the
refractory metal powder with Mg, Ca, Ba, La; Y or Ce and
subsequent heating, or heating the refractory metal in the
presence of a getter substance in aﬁ atmosphere which
renders possible transfer of oxygen from the metal powder
to the getter substance. The refractory metal powder is
then usually freed from the salts of the deoxidizing agent
with an acid and water and dried. It is advantageous here
if, when metals are used for decreasing the oxygen content,

the metallic impurities can be kept low.
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nmetal in cathode sputtering of netal), wherein a gas
flow 10 forns a gas/powder m xture with a powder of a

wormat@ri7els chosen fromthe group consisting ofPCaiEPRO0GION3969

tantalum tungsten, nolybdenum titanium zirconium
or mxtures of two or nore tyy\greof or alloys thereof
wth at least two thereof or with other netals, the
powder has a particle 15 size of 0.5 to 150 }im

[ i d i [ ted_to th
A R EHESR OroB e SRR ERECen € B FEcPRRo6R®
ha® iR aSUdva ek Rferl heorobé@Et cdfipbes&epreanssedn of a
produced. 20 A sputter target is a source of netal in

refa acirod@etsduthed ide of L et am . aTheséngr eashpl opgal as

[ : ti [ ot t i j ;
tg%h%%%% dbggﬁgk%ﬁa g?ﬁ%? s%%@c??i%%%gfﬁgéﬁétFgraﬁéample’ in
Woptlilydl2 3edoduet £P-AHI2Z@O2h@. sputtering process, in

general the netal surface of the 25 sputter target is

worn away non-uniformy, which leads to a furrow on

Thide i$WdrAGen TR Avdi & cant and pat on Istﬁwe_ggefoﬁmt eri al
of the backing plate or even a catastrophic

rigpagicemsiungh of mooduatyion qof ke shetsput targesr gspwrce of

are.nat. used until the refractor tal . layer s use
BRI sAFRe e Sl SE St Yalr onpefyTh =% odS hiow
floger ehaps,/ vddatmiotd yra wieh asi yehdesnak! aanauat-iafl
the refractory netal is used up when a new sputter
h@sget Hrome oy uHRVeRStine b pbosiyry14sntalum,

tggyglﬁ%%qo%q urk ! B A5 L, C?{‘ﬁ@‘c’ﬁ%ﬁ{ 8¢ ﬁ?k@u’i‘éfs of

p, or their materials recycled, since renoval o
twioe drackineg tileater i or eguloes tlamdecdHnuiechi ah fLeaatnéwo

ef ract or al plate is _necessary. . The backin .
CBEAFE Thette ¥ HOWRIGIST (RS S pal S oF oI Rehagur: BREticle
sialegett Wischd s130 (lloweihavd Ug. a Theperksnt Bespbeneia

need for a techni que which either
imparted to the gas flow and the jet of supersonic speed is
directed on to the surface of the object to be reprocessed

or produced.

A sputter target is a source of metal in the cathode
sputtering of metal. These are employed in the production
of integrated circuits, semiconductors and other
electrical, magnetic and optical products. During the
sputtering process, in general the metal surface of the
sputter target is worn away non-uniformly, which leads to a
furrow on the surface. To avoid contamination with the
material of the backing plate or even a catastrophic
breakthrough of cooling liquid, the sputter targets are not
used until the refractory metal layer is used up, but are
taken out of service promptly beforehand, so that only a
relatively small amount of the refractory metal is used up

when a new sputter target is employed. However, the
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renders possible reprocessing of a sputter target
W t hout having to detach the backing plate for this

woanoenhil 10 renders possible to deposit the BPUEP2I06/003969

material direct to the backing. For this purpose, the
furrow in a used sputter targeg is topped up again
with the particular refractory netal by the 15 cold
spray process, as described above. For this, the jet

S gas/ r 'x
éﬁrect ggﬁq?gpgﬁg ?%r%gﬁFaﬁg %%?gg’oggr %he coﬁﬁe%lals
ﬂ&nxnleduub1m®apﬁem6vhheofutheWbaEkh&gi@lb&@eabeié@hlred
en as is necessargwto top up the furrow again, so

at tCHE St PRk 28 B tﬁ@fgﬁﬁFPéV fgitgdt PlEtes i
rihisd anty al Ta/e%@ékﬁﬁsaﬁ@g%nhe%ed/ Abwkhe rt Oageciyéoﬁart of

naterlal is raised slightly above'the surface o
HutIrit ter geargSt eveiabl 5 ofielpwerofralseper soni c
speed of the gas/powder mxture is then directed on
to the remai ning surface of the sputter target and 25

THe gedi Dvieie t o cONP| e €dl evgt b, tbeaadhlicand ishaRs tofer
the sputter target surface until a uniformy thick
LSRN HtPog Hifete WHERROEBRBLBIPY éo§§P§t?ﬁet§l§SEéc@l¢ﬂlout

HhB rpUld &t 45 9te h@§ﬁtafﬁ§6895een gnﬁsf 8%9@31@

surface obtal ned can groun ,
nemgleoon\ers s dnkd  po odessest 8Be39puhaérthatéeiaﬂedirect to

noot h .surface is obtained. WO 2006/ 117145
t%fﬁ%ﬁﬁﬁﬁﬁ%?OOSQGQ 12 During production of a new
sputter target, the layer is applied to a backing

| at e. Dependi ng upon the construction of the target
e ‘ihéts FumRpRs sore Sperevwoint neugad/ powtieer friaxgerte is

e I B 0BT S ER 00 R, R CERPLELE Sy e
agllicd exp e rp # diee coONPh £t @e s engbbd bbeadthFamdtahapetQ% jet
&hﬁﬂgéggéﬁiptégégg gyréﬁgegas égadgrugiggﬁggy12ng1rected
on to the furrow and moved over the complete length and
shape of the furrow. This is repeated as often as is
necessary to top up the furrow again, so that the surface
of the sputter target forms a substantially flat area again
and/or the topped-up material is raised slightly above the
surface of the sputter target. Preferably, the jet of
supersonic speed of the gas/powder mixture is then directed
on to the remaining surface of the sputter target and
guided over the complete length, breadth and shape of the
sputter target surface until a uniformly thick and flat
layer which completely covers the surface of the sputter
target has been obtained. The rough surface obtained can

then be ground and polished by the conventional processes,

so that the desired smooth surface is obtained.
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~vessel which prevents the argon from escapin

thick and flat |ayer which conpletely covers the
surface of the sputter target has been obtained or

woamley1ittae contact 10 area of the plasna is coRCEMP2006/003969

whicht results in a considerable saving of material.
The | ayer thickness is usually nore than 0.01 mm
Preferred are layers with a %ickness bet ween 0.1 and
100 mm nore 15 preferred between 0.5 and 50 mm stil
nore preferred between 5 and 45 nmm still nore

Dyrdgr PePPrttieth ®f hdna® Shintteri Fpraske phef épyed is

t : Ll f di het :
B o s DRt T oo R EnalhS BROE PG B et ion
ofhéhpuriarges drite okgtgenf compenssndE sheetiapér she gas/powder

obt ai ned oul d_devi ate not ,nore_than 50 % and
mPSErat TR CHERESC SR b ABsbooFhEngompLete
sRWERle o35 tHY DLani igvsnd egesrst e bgpachieved rigbtt Bad
sputter target to be reprocessed is coated under an

gudsled grer Ahyorcomplelgs aktengelbushyeaded asdt Rhapgepf the

: . . h . .
Bk, TSEE YR R e EIEE SETEbELY RChesibiencay
thriekenrind edpaciladyer ivhidie sqpupleteB) tavges thel Budface of
e RPN WSt TP S AT i Re D ppRER LRed cBht PR Mugbgrcaetact

a2 @B/ M FAGHMEP2006400898%h 13n T NEc PLOEESSn a

according to the present invention is particularly
conistiglgirabfler sawsing ozeswdter vzl product i on of

sputtering targets, because on the one hand during 5
production by thernonechani cal processes

Telky 3aaid rodhifde s Pref aisesl Dy i epiat tpas vhochm@anpPreferred

change at different intervals often occur, so that no

agki feveise ikl g3 £hickness between 0.1 and 100 mm, more
preferred between 0.5 and 50 mm, still more preferred
between 5 and 45 mm, still more preferred between 8 and 40
mm, still more preferred between 10 and 30 mm, still more
preferred between 10 and 20 mm and most preferred between

10 and 15 mm.

The purities and oxygen contente of the layers obtained
should deviate not more than 50 % and preferably not more

than 20 $ from those of the powder.

This can advantageously be achieved if the sputter target
to be reprocessed is coated under an inert gas. Argon is
advantageously used as the inert gas, since because of a
higher density than air, it tends to cover the object to be
coated and to remain present, especially if the sputter
target is in a vessel which prevents the argon from
escaping or flowing out and argon is topped up

continuously.
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obt ai ned and i nstead so-called bands, that is to say

regions of different preferred orientations. In therno
wOo20amth#ani cal processes, this can be prevent @4T@EPRG06/003969

with a high outlay. In contrast, a uniformtexture in

which the preferred orlentapiyns vary, for exanple,

|l ess than 30 % with respect to any desired plane on

the surface, these planes running perpendicul ar,

paral l el or diagonally to the 15 normal to the

surface, and the preferred orientations varying by

Tﬁ@ﬁ%ﬂ&ﬁ%&éﬂécéd¥6¥ndfﬁ%tiﬁé §§§eﬁ£ §iAGentebragory

netal |ayer, nmay be obtained by the process according

peg trilsm Liandents wit 2l A omi '¢r®¢ nppgcr:eseltegspzeproductlon of

tr| ti raln sj ze kemn tai ed in the
Pz Whadel 0 edfilsd Son LKELRS RORE' AET NG, |

p&iotl@.loaﬂébnobiyﬂlﬂ}&d:mcfmédﬂhéniéaIlOﬁarodééséQdcr§5tbmlographic
processes in which powder is applied to the sputter

P& LG Ssh PTG, 1 D or BFie eCahofRaRBat aBuBbFfifﬁg'e&‘ﬁd
RIS YN GG S sdNiga@l 59 GAIRGENDECQPRSEY 4d

he process accor'ding to the invention
qmmannaﬁlamd(ﬁnsﬁﬁadzﬁmﬁqalhedsmamdse bhathesspotsey

ta et an ol i, shed | order to obtain

Bo0r T LA B bR 0 396 0en 1At LN bl e Ehesth -
n@é‘hfaﬁlﬁ%al-r@r%c%hélﬁ G 14 esh@Ube byr&enteanyanyi Qhigh a
processes according to the prior art. In the

hdiabd wertil@y -oflma qmv@apm&xea gk ferm tastpagedini ghgch the
k
oA RAGRT DRIy, U6 o Bpfplar or B3P LA 30

walthmrespracdr tan argf |dys dfedtpleast oonehef stb€seenetalese
with beryllium This _backing glate c n contain

PdR&TTe S ITH iR R 1 a2y ’6?”1@ ngdi Ghpgonally to the

normal to the surface, and the preferred orientations

o

varying by less than 30 % over the thickness of the
refractory metal layer, may be obtained by the process

according to the invention.

A uniform particle size distribution (grain size) is
likewise obtained in the layers, so that also no bands of
different particle size are obtained if this is not

desired.

In processes in which powder is applied to the sputter
target and melted, experience shows that bubbling and
particle growth occurs. This also cannot be observed in

the process according to the invention.-

After application of the layer, the surface of the sputter

target must be ground and polished in order to obtain a
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10 The backing plate and therefore also the sputter

target can be in the formof a plate having a
woebhseculas or angul ar  cross-section, as a rodPCTmmmmmemw

cylinder, block or any other deslred shape.

Addi ti onal structural conponenft s l'iquid 15 cooling

coils and/or a larger cool ant™reservoir and/or

conpl ex flanges or other nechanical or electrical

structures can al so be attached. The layers which are

sygprbde FMHd P iR The |Wb$1t?%’h bgrcappiegdyent by the

%kz%'?lt% ol %&&%&%'é@c@f t n bRCE¥E! NG
< a sputter "target ave a %ﬁrF?é gﬁg a ?o%
oxygen content These | ayers advantageously have an

oxygen _con t. of ss 25 than 1, 000 0 e

TPt RE RE G LSt 958 R HORLet | P BUEET obhey LgKer is

eﬁstgea Q:@ntae'HacQ&r{cfSﬁeérﬁ@P 409, p@@alea@ﬁthgcyhate. This
ese |ayers have a purity of at |east 99.7

Pdavgntidgddusignesialata |rekate 9of ocoppen ear @lemtlatumf or an
%&ole§%:é%af£%(% e ﬁ%ﬁ%&gdwgéai§S§1£Hage}y9?9ugpm This

xygen ess ppm oxygen,
beb&nngBQQammmdnqwﬁﬂntaintmﬁammalar1@thngeﬂheeeteeta_
l.,ess than 100 ppm WO 2006/117145
C@@*FE§26§§P0@3969 15 In particular, these layers have
a purity of at least 99.95 % in particular of at
| east 99.995 % and a content of less than 1,000 ppm
Tbﬁy@@nkhmgIniﬂiqtﬁnﬂtﬁhﬂréimrgpnlsoo&hgeﬂpubtereSQrget can

than 0 ﬁ]OX en rtlcu ar an en_cont ent
1Pe§§ %t han rﬁl$¥£pattt%%l%rleheg%gl8§e?§gH29§
caoeer—lste)ttafon% aQQQa %od N cypritdét) aplofkabr!| @agt other
99.9995 % and a content of |ess 10 than 1,000 ppm
dggygeR, sbaPcess Adthit kMl SO Wpk By gepmpepents liquid

cooling coils and/or a larger coolant reservoir and/or
complex flanges or other mechanical or electrical

structures can also be attached.

The layers which are applied according to the invention, or
layers which are produced during production or reprocessing
of a sputter target, have a high purity and a low oxygen

content.

These layers advantageously have an oxygen content of less
than 1,000 ppm oxygen, or less than 500, or less than 300,
in particular an oxygen content of less than 100 ppm.

In particular, these layers have a purity of at least

99.7 %, advantageously of at least 99.9 %, in particular of
at least 99.95 %, and a content of less than 1,000 ppm
oxygen, or less than than 500 ppm oxygen, or less than

300 ppm oxygen, in particular an oxygen content of less

than 100 ppm.
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| ess than 300 ppm oxygen, in particular an oxygen
content of less than 100 ppm The |ayers according to

wobh@/liinént i on preferably have a 15 total coRCEMP2@/003969

other non-netallic inpurities, such as carbon,
nitrogen or hydrogen, which ijsgadvantageously |ess
than 500 ppm and nost preferably |ess than 150 ppm
Wth the process of this invention |ayers wth higher
inmpurity contents can also be produced. 20 The | ayer
appl i ed has a content of gaseous inpurities which

I8€epadteTullr M ddarh pdr o Hfe n@tp@”ﬁiﬁgt 88na20]1 %nser
not nore than 10 % or not nmore than 5 or not nore

Ph8R Fro0i0f Perhpttir lephtehtateflegst s?%r??ﬁg podfidr anceptent
i t hi 2 I rodug h
o et s Y O Rl Ceuffieh PLOF L EESs HahIHiag 500 pem

oggernnNgor Nesa tihad a3Q0 gvpm | scy@ase; ihhpakayeniar an
obt ai ned shoul d t hus advantgﬂggusl have a content

OF¥ I§Rs EORE ST R th T WHidh more than 50 %
above the content of the starting powder. 30 WO

2006/ 117145 PCT/ EP2006/ 003969 16 The | ayer appli ed
Ipr pReitdleint aras téreaﬁ(ylgayemmc‘em m@hityjevfaﬁés%@t %, in

nor.e t an 5 96 arti than W

PRSI aE otk 17 2998 by Toftr Soateht P TRss
tabavenenn eped d:axpis, dheldod athgonteas 800 pph\ebxygen, or
non-netallic inpurities, such as carbon, nitrogen or

lgpar 6Gen, 390 RN RKNFRHgeusPE bECERE 2RafXBO6NpEANLteNt

o@nqesgo§%a%rqﬁﬁyg§&y | ess than 150 ppm 10 In

particul ar ygen content is advantageously 50

ppm or less, the nitrogen content is 25 ppmor |ess
T%gdlglg/%rscgrc%%r]r 1onn<;} etnot 11_H¢’e 215n\?£r§r1]:forn greferably have a
total content of other non-metallic impurities, such as
carbon, nitrogen or hydrogen, which is advantageously less
than 500 ppm and most preferably less than 150 ppm. With
the process of this invention layers with higher impurity

contents can also be produced.

The layer applied has a content of gaseous impurities which
deviates not more than 50 %, or not more than 20 %, or not
more than 10 %, or not more than 5 %, or not more than 1 $%
from the content of the starting powder with which this
layer has been produced. In this context, the term
deviation is to be understood as meaning, in particular, an
increase; the layers obtained should thus advantageously
have a content of gaseous impurities which is not more than

50 % above the content of the starting powder.
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The content of netallic inpurities is advantageously

50 ppm 15 or less, in particular 10 ppmor less. In
woameadviant ageous enbodi ment, the |ayers nor eoPET/ER2006/083969

density of at least 97 % preferably greater than 98

% in particular greater than99 %or 99.5 % The

density of the 20 |l ayer here is a neasure of the

cl osed nature and porosity of the layer. 97 % density

f l.ayer ans, that_th ayer has _a density. of 97 %
Be A e et bl SibePufERappyene infen
dedtietlsea dtayiralvmys has, aidlepsrtyceiafonet hbB2B than 1 %
99.5 % The density can be determ ned either by inmage
from fRey Sy I £ ethlvn $hakbngcPe¥desect i on)

of such a layer, or by heliumpyknonetry. The latter
method is preferred less, since in the case of very
Iderdd [|tineerapoveammEmesi rastetdyens) aylee stbtal heontenmbyved
O%bon1the surface are not detected and a | ower

POs T TR st AR T YF 505 pr¥deht 27 sCRRRPBf oPdtrogen or
hyeiasdedd. sHaridensddanttadedes1 gaber 1t 88de RYni BBOCppm and
anal ysis by first determning the total area of ﬁe
mpgfe Pried @b v dsrd yditean i 30 ePMmage section WO
- 2006/ 117145 PCT/ EP2006/ 003969 17 of the m croscope,
and then relating this area to the areas of the
Ipopestikules wWhitth agydarcdermyvedi § radviheageotiate 50 ppm
and close to the interface to the substrate_are al so

Ofed§rFad HAF HitE IHIhLOR IRght Hehi PHMoPL al eFEadndghe

KBl % Jreatat, tham 98, % in particul ar
greater than 99 %or 99.5 % 1s inportant in
particular in the production or reprocessing of

utter tar s. .The | ayers show high chapi ca

TR SR i h ier AT e FROAHRREPESLEnG0 PEm

oley 1he , hiigh pdefdramtd o ®fpdiieor ppeséscl es. In the case
of tantalum the strengths are therefore at |east 80
MPa, nore preferably at |east 100

In an advantageous embodiment, the layers moreover have a

density of at least 97 %, preferably greater than 98 %, in

N

particular greater than 99 % or 99.5 %. The density of the
layer here is a measure of the closed nature and porosity
of the layer. 97 % density of a layer means that the layer
has a density of 97 % of the bulk material. A closed,
substantially pore-free layer always has a density of more
than 99.5 %. The density can be determined either by .image
analysis of a cross-section image (cross-section) of such a
layer, or by helium pyknometry. The latter method is
preferred less, since in the case of very dense layers,
pores present in layers further-removed from the surface
are not detected and a lower porosity than is actually
present is therefore measured. The density can be

determined by image analysis by first determining the total

area of the layer to be investigated in the image section
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MPa, nost preferably at |east 140 MPa if nitrogen is

the gas with which the netal powder forns a
woges/pomder m xture. 15 If heliumis used, tRET/EP2006/003969

strength usually is at least 150 MPa, preferably at

| east 170 MPa, nost preferably,at |east 200 MPa and

very nost preferred greater than 250 MPa. 20 The

present invention therefore also relates to sputter

tar s conprising at |east one |ayer of th
q%fqéhﬂ&ﬁF°§ﬁREﬁs ARBLFRAD FgﬁPSPBﬁ1tP&ﬁg§F@ﬁ to the areas

JPlprhdeiuia t'ﬁ@P#%”&hléhrSQB'EH} ~FLXBYEES £ nFW%. surface

nor e thereof or oys of nor e thereo
and(gkpwwt&pcnm@r1neeafacahtohthaveubheraZE are also

b t d. t | the .| .
RPTRE  of S tar ity of PAPBORGRFSSY Brerly d6RFT 07 ®

prdfRira iy tangst €A, tRRhybdenymint bhafii e azi it @han
m xtures. of two or nore thereof or alloys of two or

9r9orce QAheteol or bF| BYRORE8Rt ol RePaKbignd arydny the
7&#%?@%&3@99@@ ? éﬁg%?f gL Q,Iese | ayers of

tant um or um are spraylng to
the surface of a substrate to be coated Surpr|S|neg

as been found. that wth, sa owder 0
QH%G %ﬁfsrﬁQQ%n%b$9 BFE aPéﬁ?élﬁEFSﬁatﬁ| Bﬂ&ﬁt%s caused by

HHANE 5 gD ASSESSE PlaRd BYUERE AXYHCREBRMER onf ¥F the
exanpl e ~ an oxygen content bel ow 1000 ppmthere can be

paddilers colnl thpreyed phybestalum, vehg bitgkngths are
SRRSO o 9. 075 AL A0, 9B L B2 2L 120 S0

0Xygen cont en

Mna:,harnmd Eosiper £6l1 § oat hee 8Xyg8AOCHREEAE ﬂﬁtk@gtelme is the
powders. These col d sgra yed | ayers show consi derably

Qﬁ%ﬁﬂﬁtQkﬂEQQWe%h?h%% ?éy@?§dEFo§86@é Bygﬁﬁd§ﬁﬂder mixture.
sprayi ng or by vacuum spraying. Furthernore, these

cold sprayed | ayers

If helium is used, the strength usually is at least 150

MPa, preferably at least 170 MPa, most preferably at least
200 MPa and very most preferred greater than 250 MPa.

The present invention therefore also relates to sputter
targets comprising at least one layer of the refractory
metals niobium, tantalum, tungsten, molybdenum, titanium,
zirconium, mixtures of two or more thereof or alloys of two
or more thereof or alloys with other metals which have the

abovementioned properties.

In particular, the layers are layers of tantalum or

niobium.

Preferably layers of tungsten, molybdenum, titanium
zirconium or mixtures of two or more thereof or alloys of

two or more thereof or alloys with other metals, very
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can be produced without any or with small texture,

dependi ng on powder properties and coating paraneters.
wORBosBputdser targets conprising cold sprayed | ®ge&m®e2006/003969

produce in the sputting process thin |ayers show ng

an uniformty and an electrijgresistivity conparable

wth thin |layers prepared with conventional sputter

targets. 20 Surprisingly it has been found that with

h0g 40X n { c pr d

PPErEFABIInARNAE o UL, T S QP SYETAbBITEY by

cbayespraKreé ngnuooved (SR .o25% Mailast povelets wbi ebated.
conpri se allq¥§ pseudo-al | oys and powder m xtures of

SHEPF &L BAY YmdtalneSwRaP™s A o - Wi r 32 SrpoHEeEFsOT
pBlBed! AQxeUkad! oulio ey Nui1e £ OEERRANa0ROBHLTN

to the invention. Sputteri'ng targets e same
pavtleysor ppsegss-iald @y mahided reproerescedt emt 30faksexample

roduced therewith. .The (hclude,, in particul ar
2| PEYES T EEaIE h PIE o QI AT cebrbg Broduced cold
speégaat QbYereialt e ReSgN HirdHN ddiso €H ©OLPn COASESt bAImOte than
ni obi um WD 2006/ 117145 PCT/ EP2006/ 003969 19
9Pant alomsaidngoteh snmsivasieg L vi thorprirgemdeentantuaf the

i : L .C , i sti f
LAY, 12 T2 SEAIIAM IR SN SN, L08R conponc o
thel pewdand . g@he.seSuchl pamerygede ayard ostidve pohsidarbbly
i.n., 5 principle to the skjlled in the

K . ersan
higResndeRrd b ia3s Ehbd 2TrS BERAIES | BY BPLasT943853Ving or
b@NdaERuM 53384930g. HeIhSabRE RPN ey sprayed layers

conventional processes; thus, powder mxtures are
cabt BenrbPdulydneriddevdo @nyriod i ¥t smablyt exmdereaet al

: i [ sible for th ixing 10 to take
CBPAEREY bh PENIRERNS L 5 A 00 05} kP
Sputter targets comprising cold sprayed layers produce in
the sputting process thin layers showing an uniformity and
an electric resistivity comparable with thin layers

prepared with conventional sputter targets.

Surprisingly it has been found that with decreasing oxygen
content of the cold sprayed target layers density and other

properties of the sputtered layers are improved (2??0K??).

Metal powders which comprise alloys, pseudo-alloys and
powder mixtures of refractory metals with suitable non-
refractory metals are also suitable for use in the
processes according to the invention. Sputtering targets
which the same alloy or pseudo-alloy can be reprocessed or
also produced therewith. These include, in particular,
alloys, pseudo-alloys or powder mixtures of a refractory

metal chosen from the group consisting of niobium,
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according to the invention, or also to be carried out

during production of the gas/powder m xture. Alloy
woposwdarsisar e usual |y obtai nabl e by nelting an@CwEPRIVG/003969

15 of the alloying partners together. According to the

i nvention, so-called pre-all oyed powders can al so be

used as alloy powders. These are powders which are

produced by a process in which conpounds, such as

tSrfka 98! e 483, rﬁ‘é‘f‘%& ﬂéﬁﬂ[ i Qg§cog§u¥nh‘§ ﬁl L9¥99 um with
partners are xed and ? en’ reduced, so P at
d mdtrt echosdruresoofthdegpanpi cohat stimtjabs aobalt, nickel,

bt ai ned. Pseudp-al |l oys can noreover alsQ be used

Pt adimi REAE O, PSRREBT al Péy¥eXr gnd gold.
Sﬁt‘iﬁerﬁvﬂf&@%é’@%&% Ngo 26n8Bh L 62l §rhi gheakaorht aipned
not by conventional nelt netallurgy, but e.g. by
pyriinwimles t50 the ipersomfskithedobhn thebgr§peag drg ng
lonerat ing with, and, wi thout equent. si.nt.er,
SR A e B KA RR A g a Yoo

T | dan tBNgst e COPPey adbhoyst Dbnal upgstessegppehus,
m xtures, the properties of which are known and are
Aaviedd THette 155 v oPPleshnpPie RO bousgenreeys mixing of

/ : i . i-cal o
SR 000 e PR UELLY B SUEET 108 v pinins
tooncuat ipdidge ¢otES)Ine oedhdchefdréWheKuseppm Khe process

WCu10, .16, 8-17.2 22,550 > 27 6.5 170-180  WOu15_16. 3
afcd’rfb‘d‘-gzgﬁ G2 298, 6052 ??6é°>b§4c§.r§1§610-°2’§0

MUy Krodex HbrloPdbhe $8s PpOwddP-#DRtuYEU30
13.8-14.4 > 1,720 > 42 Mol ybdeni unf copper all oys or

nol ybdeni um copper m xtures in
Alloy powders are usually obtainable by melting and mixing

of the alloying partners together. According to the
invention, so-called pre-alloyed powders can also be used
as alloy powders. These are powders which are produced by
a process in which compounds, such as e.g. salts, oxides
and/or hydrides, of the alloying partners are mixed and
then reduced, so that intimate mixtures of the particular

metals are obtained.

Pseudo-alloys can moreover also be used according to the
invention. Pseudo-alloys are underétood as meaning
materials which are obtained not by conventional melt
metallurgy, but e.g. by grinding, sintering, infiltration
or by spray drying / agglomerating with and without

subsequent sintering of the materials together.

Known materials are, for example, tungsten/copper alloys or
tungsten/copper mixtures, the properties of which are known

and are listed here by way of example:
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the same rati os as stated above are al so known.
Mol ybdeni um si | ver all oys or nol ybdeni unisilver

womnostiares 5 whi ch conprise e.g. 10, 40 or al SBCBEPMISHO3969

nol ybdenum are al so known. Tungsten/silver alloys or
tungsten/silver m xtures whigcly conprise e.g. 10, 40
or also 65 wt.% tungsten are also known. 10 These can
be enpl oyed e.g. in heatpipes, heat sinks or,

oanar anrnmar WL N ] oot o

uengste Fhent um af oys ca oye
nmetal [L59fWer |i 8%Fan al | pyorsfuct heitvgl $Panatpn | conductivity
conposi tion: nol ybdenum 94 (¢ ora29) Wt . % cqercef ereabl [y(WohR. K)

to 97 Wf.% niobijum1 to 6|wm.% preferg%m)//K to |4
wt.% zfirconium@.05 to 1 w.% prefer y 05(to

al i + a o e neo
Type = o | Densityl = PHE ' © TAUPEYACE I caP © [ Thermal Thermal
1}5 halso be e d, but thhe

WO1I02 wt | 96- 8-ilkeZ flr% 5Pef r aft otk metal | powders, t|HE9e1so

WeIs0yS Fap Pe usgd T a pulity of at t[egst 200997195 0% 00
for reprocessing production of sputiter target

"@W4%h co Ezl%%&%ﬁr%ﬁ’ﬁﬁ? MVaf 8ritl's whi ghf-are suit gA08-220

wéums the| pt ocasses #cea0di ng>tx8 the 1 nvemti on ar g 220-250

HEP~ P~ | + o 10 or o

[ a-—Taobl o 1 acl v Al | ot oy ol
6T36.[ Cu lll3'IE__lil4? J.le."e’ d.d. yu 2VI uuaAal y4re) Imact Cr r al i al ©
WdJ& gnat €d by tﬁe nun‘%er 0 tzne tabl e WD 2006/1174145

PCT/ EP2006/ 003969 21 fol |l owed by the nunber of the

C i,nat.i on _of the onent s d,the appunt of th .
G S RBHEr B0 SO einds 41 48] 1P Yo Rl Gt ni Euzes in
tABt eknadl rd2i0R0%d statw elbe desera besl kmowdabl e 22,

wherein the precise conposition is defined wwth 5 the
Madrbaeni ey 6y viest A1 lents tHe Bebihden Heredilvar | psxeyres

in_Ta .+ <ROSI tj on No., 5. ' | | 0bd
I RERghiso Y, 0070 4F oA UeR b ufun are
also known.
Tungsten/silver alloys or tungsten/silver mixtures which
comprise e.g. 10, 40 or also 65 wt.% tungsten are also

known.

These can be employed e.g. in heatpipes, heat sinks or,

generally, temperature management systems.

Tungsten/rhenium alloys can also be employed, but the metal
powder is an alloy of the following composition: molybdenum
94 to 99 wt.%, preferably 95 to 97 wt.%, niobium 1 to

6 wt.%, preferably 2 to 4 wt.%, zirconium 0.05 to 1 wt.%,
preferably 0.05 to 0.02 wt.%. Like pure refractory metal
powders, these alloys can be used in a purity of at least
99.95 % for reprocessing or production of sputter targets

with cold gas spraying.

Materials which are suitable for the processes according to
the invention are listed in Tables 1 to 15. 1Individual

materials are designated by the number of the table




No. Refractory Non- Ampbunt of netal refractory non-

netal refractory netal (w.% 1.001 ni obi um cobalt
WO0206/1171382 ni obi um ni ckel 2-5 1.003 ni obi um PO®AP6/003969

2-5 1.004 niobium palladium2-5 1.005 niobium

plati num2-5 1.006 ni obi um cppper 2-5 1.007 ni obi um

silver 2-5 1.008 niobiumgold 2-5 1.009 ni obi um

cobalt 5-10 1.010 ni obium nickel 5-10 1.011 ni obium

dlum ni obj alladium5-10 _1.013
W& gﬂyaﬁ%rﬁ'%%ﬁf ‘L- Otlr?hg 1R toppert sthg components

a;ado%ﬁema%l%'u%'{‘ Y e %ér@—relfpél@t&gb;hémg%g ?nl@able 1.
1. 017 ni obium cobalt 10-15 WO 2006/7117145

FPCT/EEPE@O@LO@@Q&IMQJQ 22 A0 ;i obi ainmatekbhl 10eisribed in

1,01 |ob mrho i.um 10-15 1.020 ni obi um pal,l adi u .
T e 22, CRb PRI U i dtse T gfifalt EPGHM BAGLR A wicn

theppen- k@fkactbzqzandu@blmStﬁe/e&md@nﬂSthéréaﬁ as listed

ni obi um %ol d 10-15 1.025 niobiumcobalt 15-20
in Table 1, position no. 5.

Suitable niobium alloys are listed in Table 1.

10

Table 1

No. Refractory Non- Amount of
metal refractory non-

metal refractory
metal (wt.%)

1.001 niobium cobalt 2-5

1.002 niobium nickel 2-5

1.003 niobium rhodium 2-5

1.004 niobium palladium 2-5

1.005 niobium platinum 2-5

1.006 niobium copper 2-5

1.007 niobium silver 2-5

1.008 niobium gold 2-5

1.009 niobium cobalt 5-10

1.010 niobium nickel 5-10

1.011 niobium rhodium 5-10

1.012 hiobium palladium 5-10

1.013 niobium platinum 5-10

1.014 niobium copper 5-10

1.015 niobium silver 5-10

1.016 niobium gold 5-10

1.017 niobium cobalt 10-15 .




1. 026 ni obi um

ni ckel

15-20 1.027 ni obi um rhodi um

15-20 1.028 ni obi um pal | adi um 15-20 1. 029 ni obi um

wopb@tiimgm 15-20 1. 030 ni obi um copper

ni obi um sil ver
ni obi um cobal t

15-20 PCOAP2006/003969

15-20 1.032 niobiumgold 15-20 1.033

20-25 1.034 nip

bi um ni ckel

20- 25

1. 035 ni obi um rhodi um 20-25 1. 036 ni obi um pal | adi um
20- 25 1 037 ni obi um pl ati num 20 25 1. 038 ni obi um

r\nnn

gﬁl um gol d 2d‘ﬁ§b1‘imo41 ni obP&r?iké%balt 25. 3 o007 11942
1r3|0qr9| um ni CKel| gpsPumI- 043 ni eblodmyhodi um 2pb1 8015
1. 044 njiobiumipalladium25-30} 1.045 ni obiumipl ati num
129290 1. 046 nira)bfb lumlmopper 2'3p3(llalil®m?' ni ob Lor1s
25-30—1 u'-rB) Ai-ob+um '"Ji ¢—25—30—WO—26 ’&;"%45
8?7lEP2006/ 003965°P 24 Tabl ¢ 2] PLEGEES consi st 400t 48
1alokoys, tantallum spstead of NP bei ng the1o-15
refractory netlal and the non-tefractory netal and its
1G@r2t3ent in per e&bl'bly wei ght sdilivg ras i sted 16-ih
Fabl-e—+—TFabl Taple—3—congtsts—of—48—altoy
L( @Eést en instea r&il%}?lmﬁi obi um b ior}éi t he refract%cir)y15
1mebal and the nENopelhactory |cobalt 15-20
1.026 niobium nickel 15-20
1.027 niobium rhodium 15-20
1.028 niobium palladium 15-20
1.029 niobium platinum 15-20
1.030 niobium copper 15-20
1.031 niobium silver 15-20
1.032 niobium gold 15-20
1.033 niobium cobalt 20-25
1.034 niobium nickel 20-25
1.035 niobium rhodium 20-25
1.036 niobium palladium 20-25
1.037 niobium platinum 20-25
1.038 niobium copper 20-25
1.039 niobium silver 20-25
1.040 niobium gold 20-25
1.041 niobium cobalt 25-30
1.042 niobium nickel 25-30
1.043 niobium rhodium 25-30
1.044 niobium palladium 25-30
1.045 niobium platinum 25-30
1.046 niobium copper 25-30
1.047 niobium silver 25-30
1.048 niobium gold 25-30
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nmetal and its content in per cent by weight being as
listed 10 in Table 1. Table 4: Table 4 consists of 48

WOR00app3145nol ybdenum i nst ead of ni obi um bei ng PCHEP2006/003969

refractory netal and the non- refractory netal and its
content in per cent by weighty3l5 being as listed in
Table 1. Table 5. Table 5 consists of 48 all oys,
titaniuminstead of niobiumbeing the refractory
netal and the non-refractory netal and its content in
per cent by weight being as listed 20 in Table 1.

TaBRke 26! Thahle 26 CANSists f AB PEEMG; atdRYS1um instead of
tantal um instead of niobiumbeing the refractory

niebalmabe inge tien -rafafactcaxy ynelea bl arghdthe snewnrefrafrhory
r,cent, by wei ght 25 .hei ' ' : .
wRER1cShh P Eolesic 0 U ldut TG e5ids as 1isted

ihumrgstieni.i nstead of niobium being the refractory
nmetal and the non- refractory nmetal and its content in
per cent by weight 30 being as listed in Table 1. WO

/ 317%4, 1PCH’%PO%$6¥ 396%s 241 JaPke Band8bLR 8nstead of
Té%%?i?ts o? Eé pseu o-gggoys, nnlyﬁggnhn1 ?%stead g? mac e
niobliummbledingy thee refraactary metal amd the non-refractory

refractory netal .and its content, i.n per.cent, by weight .
mEEPg 288 TG SENEP RIS Bet o B GoeyEhF bgingad histed
ieorsbitks 10f 48 pseudo-al l oys, titanium instead of

ni obi um being the refractory netal and the non-

refractory netal and its content in per cent by weight

TB%E%94§ST%%E%?%id%'gﬁéé%]of1&bT§PiS%%91mJ?9£8e&Qm instead
consists o 8 powder m xtures, tant um

of niobium being the refractory metal and the non-
refractory metal and its content in per cent by weight

being as listed in Table 1.

Table 5: Table 5 consists of 48 alloys, titanium instead of
niobium being the refractory metal and the non-refractory
metal and its content in per cent by weight being as listed

in Table 1.

Table 6: Table 6 consists of 48 pseudo-alloys, tantalum
instead of niobium being the refractory metal and the non-
refractory metal and its content in per cent by weight

being as listed in Table 1.

Table 7: Table 7 consists of 48 pseudo-alloys, tungsten
instead of niobium being the refractory metal and the non-
refractory metal and its content in per cent by weight

being as listed in Table 1.
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i nstead of niobiumbeing the refractory netal and the

non- refractory netal and its content in per cent by
woweisghti4sbeing as listed in Table 1. 15 Tabl e PCT/EPT@BI0€3969

11 consists of 48 powder m xtures, tungsten instead

of ni obium being the refractogpy netal and the non-

refractory netal and its content in per cent by weight

being as listed in Table 1. 20 Table 12: Table 12

’I%?)g;’el SBt S afblA'e8 o(\:’\grg?ri g]:%(t JEC2g t gggh&gggﬂggyisqsgn%a%bgenum

I um being the refractory ne and

inFtdR I tpirdb el abe g the ceftastoiry petadedndbthe non-
wei ght being as listed in Table 1, 25 Table 13: Table
ref rasi et e uanduie? RPREBREsINt PEANFERE Pysted@ht

d¥idY o um el pg; f heagebractory nmetal and the

non-tefractory netal and 1ts content in per cent by
wei ght being as listed in Table 1. 30 Table 14: Table

consi of 48 pseudp-al Loys, niohiu bei ng . the .
T or A o G | RS B § Bt PREROPY LOLS afd B ium
iR Ul Bl 5 R [EP2000A §O0BREOre 2Ra bt 5 rGORkeAll iafdP®he non-
cent by weight being as listed in Table 1. Table 15:

redlactior w arstiask sad  48s peadbenhi kpupes, candbibymwes ght
b%%{n;qg a@glirse{erdﬁ\c{rg)r@(aﬁgai and the non-refractory
e an | [

S content In per cent by weight being as
listed in Table 1. Metal powders which conprise
al | oys, pseudo- al s apd 10 _powder mi xtures of

I
TRTIR B TR TackbrYORet aFE Ot AdoREWIeT mixfures, tantalum

instead of niobium being the refractory metal and the non-
refractory metal and its content in per cent by weight

being as listed in Table 1.

Table 11: Table 11 consists of 48 powder miXtures, tungsten
instead of niobium being the refractory metal and the non-
refractory metal and its content in per cent by weight

being as listed in Table 1.

Table 12: Table 12 consists of 48 powder mixtures,
molybdenum instead of niobium being the refractory metal
and the non-refractory metal and its content in per cent by

weight being as listed in Table 1.

Table 13: Table 13 consists of 48 powder mixtures, titanium
instead of niobium being the refractory metal and the
non-refractory metal and its content in per cent by weight

being as listed in Table 1.

Table 14: Table 14 consists of 48 pseudo-alloys, niobium

being the refractory metal and the non-refractory metal and
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another are also suitable for use in the processes

according to the invention. Thus, for exanple, alloys
woahogmarpsdenum and titaniumin the 15 rati o eCTEP266/003969

atom per cent or also alloys of tungsten and titanium

in an ampunt of about 90:10 pgy cent by weight are

known and are suitable for use in the processes

according to the invention. 20 In principle however,

of the refract

.all allo tals . w 0 nQt her
1grsec§f}itte | % SFLSEh %éyeplrnql;}l‘:tes%eelsng accop%ilsﬁagt og

Thheel nvention. Binary alloys, pseudo-all oys and powder
m xtures of 25 refractory netals which are suitable

for the processes according to the invention are

ébigeqS' n -g%qleeslg'%& er % Aﬂdlié’ %ﬂ?&e%fﬁtékésarﬁloblum

esignate the nu fol Towed by
béhegnmmbemed&adubnynmnuum|andcﬁh¢rmpnﬁnaﬁnaehOSyametal and
Tabl e 16. Far exanpl e, terial 9
kgt EPPLP de sy BSdd GHItT é”ezlﬂh ‘?Jem?l ‘i‘ﬁe hPEgfsan
Ta@qrRosition is defined by the refractory netals |isted
in WO 2006/ 117145 PCT/ EP2006/ 003969 26 Tabl e 16,
position no. 5 and the anbunt as |listed in Table 22.

bl.e _16: SU|t ef a
Ml o ReReeE tole B RS RS ¥ FE 05 kg9, and
pbgd%83nN&deeéHbﬁXHhﬂﬁbﬂént]ﬁbfﬁﬁbﬁbr?bmeﬂ&l@Oﬁifh Bhe
16.007 T
another gigw%lso suitable for use in the processes

according to the invention.

Thus, for example, alloys of molybdenum and titanium in the
ratio of 50:50 atom-per cent or also alloys of tungsten and
titanium in an amount of about 90:10 per cent by weight are
known and are suitable for use in the processes according

to the invention.

In principle, however, all alloys of the refractory metals
with one another are suitable for use in the processes

according to the invention.

Binary alloys, pseudo-alloys and powder mixtures of
refractory metals which are suitable for the processes
according to the invention are listed in Tables 16 to 36.
Individual materials are designated by the number of the
table, followed by the number of the combination of the
components as in Table 16. For example, material 22.005 is
a material described in Table 22, wherein the precise

composition is defined by the refractory metals listed in



10

16.008 Ta Ti 16.009 WTa 16.010 WNb 16.011 WM
16.012 WTi 16.013 M Ta 16.014 M Nb 16.015 Mo W

wOD260sDABI4bD Ti 16.017 Ti Ta 16.018 Ti No 16P0TEPI06ME3969

16.020 Ti Mo 5 Table 17: Table 17 consists of 20
al l oys, pseudo-alloys and powder m xtures according
to Table 16, wherein conponen¥61 is present in an
anmount of 2-5 per cent by weight, conponent 2 is
present in an anmount to 100 per cent by 10 wei ght and
Trebel & rich v ikl t 1oxt ne e- paahdetbei smasniti stsed iisredTaln e
T%gﬂivg% 006/ 117145 PCT/ EP2006/ 003969 27 Tabl e 18:

% 4% consists of 20 alloys, pseudo-alloys and
powder m xtures according to Table 16, wherein

conponent 1 is present in an-anmount of 5-10 per cent
Tbgbl/%i%t',s%lmg%nhhﬂaQYi seprastaryi AcdAladddmys o

SR T o A
1m0 sts of 20 al | oysib pseudo-al I oys and| 7a0 powder
mxtures according o Table 16 wherein tonponent 1
& Qftesent in an ampd® of 10-15 per centWby wei ght,
16.003 Nb Mo

16.004 Nb Ti

16.005 Ta Nb

16.006 Ta W

16.007 - Ta Mo

16.008 Ta Ti

16.009 W Ta

16.010 W Nb

16.011 W Mo

16.012 W , Ti

16.013 Mo Ta

16.014 Mo Nb

16.015 Mo W

16.016 Mo Ti

16.017 Ti Ta

16.018 Ti Nb

16.019 Ti W

16.020 Ti Mo

Table 17: Table 17 consists of 20 alloys, pseudo-alloys and
powder mixtures according to Table 16, wherein component 1
is present in an amount of 2-5 per cent by weight,
component 2 is present in an amount to 100 per cent by
weight and the individual mixture partners is as listed in

Table 16.
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conponent 2 is present in an anmount to 100 per cent by
wei ght and the individual m xture partners are as

wol2ed/adi4sn Table 16. 15 Table 20: Tabl e 20 c@asiEre@cmH3969

20 al |l oys, pseudo-alloys and powder m xtures
according to Table 16, wherei L, conponent 1 is present
in an anount of 15-20 per cent’ by weight, conponent 2
is present in an anount to 100 per cent by 20 wei ght
and the individual mxture partners are as listed in
Tabl e 16. Table 21: Table 21 consists of 20 all oys,
do-gal | I XEUBRS di T
R A A RPHYEEL T SE 2620, BReliic BiBys and
prdzr perxktoerds ycoerdhhg tonpabiat 18, shpredienicompoaent 1
.anmount to 100 per cent_b meight and the individua
1 RAFE Parthet's RRURE %4#5?@& i REITS6NE Py, vsd | e

pokfhlte 22 £qnsd $&5c 0fn20nahh8¥at Peed0- dleovedndy
powder m xtures according to Table 16, wherein

weaigidnemd Ithe sipdiegibdnal ncempanenhs efe28s30 isdede dm

Y, ueight, WO 2006/ 117145 PCT/ EP2006/ 003969 28

component 2 is present in an anmount to 100 per cent by

wei ght and the individual m xture partners are as

listed in Table 16. 5 Table 23; Table 23 consi sts _of

Tapla 11dis Takidb? aF PR§5ShRdof pdhdel LRy Ry up§sudo-alloys and

[ T . wher el en IsS, .
AR Cod e MLE £, 60IPRBe Tkl DefRpent 1
i% iprgmegdgenin ian aameumuntft 0100 per cent by wesigiit,

SHCAT To L rati oD TaorE 2OUBhs L 2001 5 sty LY

weseH0-a3ld OMfe &ldividual mixture partners are as listed in
Table 16.

Table 20: Table 20 consists of 20 alloys, pseudo-alloys and
powder mixtures according to Table 16, wherein component 1
is present in an amount of 15-20 per cent by weight, -
component 2 is present in an amount to 100 per cent by
weight and the individual mixture partners are as listed in

Table 16.

Table 21: Table 21 consists of 20 alloys, pseudo-alloys and
powder mixtures according to Table 16, wherein component 1
is present in an amount of 20-25 per cent by weight,
component 2 is present in an amount to 100 per cent by

weight and the individual mixture partners are as listed in

Table 16.

Table 22: Table 22 consists of 20 alloys, pseudo-alloys and
powder mixtures according to Table 16, wherein component 1

is present in an amount of 25-30 per cent by weight,



powder m xtures according to Table 16, wherein
conponent 1 is present in an anount of 35-40 per cent

wohyooa7ght , 15 conponent 2 is present in an aROU P2G06/003969
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100 per cent by weight and the individual mxture
partners are as listed in Tagge 16. Table 25: Table

25 consists of 20 alloys, pseudo-alloys and 20 powder
m xtures according to Table 16, wherein conponent 1

s present_in_an anount .of 40-45 per cent by weight,
COMBGRERE 2 1§ BFESERE AR 2R ZABURE (6 HOP AT L Y
weight and the hpdividual Mi%iwre RRAMMRIS &% 85 listed in
listed in Table 16. 25 Table 26: Table 26 consists of
DPabbe| b§s, pseudo-al l oys and powder mi xtures

according to Table 16, wherein conmponent 1 1is present
in an anount of 45-50 per cent by weight, conponent 2

Tsbpe e3@nt Tablan23mevhkikes10F pPer aaqrly)y grus-Hitloys and
and the individual m xture partners are as listed in
RAKRRr 1B1X\r 9808FE279459PEP EpPdes/ 100398 e reig Tgamreonent 1

24 274 CQRSI f 40 3al_l [ Qy: d
B e o8 S n Bors S ors ot
conpoment 2 issppeeseft innaanamcomyt tof 190 Fempererceriy

by. wei ght onponent 2 i.s present in _an anount to 100 X
Wik g, tESIRRARY L dRa L REERARy PaTANSHix A% 35 1isted in
Tasiders. are as listed in Table 16. Table 28: Table

28 consists of 20 alloys, pseudo-alloys and powder

m xtures according to Table 16, wherein conponent 1

Sl PIETIL WS, oL SO0 R ety iy and
pexebymixeughs andorténgndovirdbale Moyt whe g ®nfonent 1
fgeiﬁgséégtfg gg amount of 35-40 per cent by weight,
component 2 is present in an amount to 100 per cent by
weight and the individual mixture partners are as listed in

Table 16.

Table 25: Table 25 consists of 20 alloys, pseudo-alloys and
powder mixtures according to Table 16, wherein component 1
is present in an amounﬁ of 40-45 per cent by weight,
component 2 is present in an amount to 100 per cent by
weight and the individual mixture partners are as listed in

Table 16.

Table 26: Table 26 consists of 20 alloys, pseudo-alloys and
powder mixtures according to Table 16, wherein component 1
is present in an amount of 45-50 per cent by weight,
component 2 is present in an amount to 100 per cent by
weight and the individual mixture partners are as listed in

Table 16.



10

15

20

25

30

Tabl e 16. 15 Table 29: Table 29 consists of 20 all oys,

pseudo-al | oys and powder m xtures according to Table
WOZR26/MASei n conponent 1 is present in an amBGREP2G06/003969

60- 65 per cent by weight, conmponent 2 is present in an

anount to 100 per cent by meight and the individua

m xture partners are as listef®in 20 Table 16. Table

30: Table 30 consists of 20 alloys, pseudo-alloys and

powder m xtures according to Table 16, wherein

Tednisoright Nable Y esensiphsanfadbunil lofys65pa@user-additys and

BRI TS5 TR ERE R ankiSt REBLRGLfr GYRETAR qomponent 1
RAP RS en@rn asn | dmbedti 8f Tobbs p6r Tahble b3l wehapite

31 consists of 20 alloys, pseudo-alloys and 30 powder
GABRAIEL. ot cht dPRYSEBL TABI en18MoWAEr &fn 1OmpeFesient by

wei JHESEM L8k a{‘néf@yaﬁaffngtaéep?ér%ﬁ%%&b%r\@e'a@tl'ibsted in
component 2 is present in an anount to per cent by

TAD 120063117145 PCT/ EP2006/ 003969 30 wei ght and the

i ndi vidual m xture partners are as listed in Table

16. Table 32: Table 32 consists of 20 all oys,

R el leys1angs SoRSVEEE BEXDOr 8318¢60T HsR@dd2alloys and
Tabl e 16, wherein conponent 1 is presént in an anmount

RSWOES: UL Fetr @22 ceyrdenghto Eohpendfty Fhiegejmessmponent 1

. t, to 1 nt b i ght and.the .

S o RoufEnbr e HBLEY BRUS Y wedshs
cdmpdienktalt ei S3prdedhe 33 aAnaindtintoto2@ 08l peysS.cent by
pseudo-al | oys and , powder m xtures according to Tahle ]
Wﬁ&ghﬂuﬁQQrFQﬁn&Rﬁ%ﬁ%dﬂali§1§FE§§nPaFﬁn§ﬁSaﬁﬁﬁhﬁ“bﬂ1Sted 1n
895185 per cent by wei ght,

Table 29: Table 29 consists of 20 alloys, pseudo-alloys and
powder mixtures according to Table 16, wherein component 1
is present in an amount of 60-65 per cent by weight,
component 2 is present in én amount to 100 per cent by
weight and the individual mixture partners are as listed in

Table 16.

- Table 30: Table 30 consists of 20 alloys, pseudo-alloys and
powder mixtures according to Table 16, wherein component 1
is present in an amount of 65-70 per cent by weight,
component 2 is present in an amount to 100 per cent by
weight and the individual mixture partners are as listed in

Table 16.

Table 31: Table 31 consists of 20 alloys, pseudo-alloys and
powder mixtures according to Table 16, wherein component 1
is present in an amount of 70-75 per cent by weight,

component 2 is present in an amount to 100 per cent by
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conponent 2 is present in an anmount to 100 per cent by
15 weight and the individual m xture partners are as

wolbmtiggi4asn Tabl e 16. Tabl e 34: Tabl e 34 consPeTEPOF06ATEI69

al | oys, pseudo-alloys and powder m xtures according

to Table 16, wherein conmponent 1 20 is present in an

amount of 85-90 per cent by wePght, conponent 2 is

present in an anmobunt to 100 per cent by weight and

the individual m xture partners are as listed in
wialdlet 16nd 26hdabhdi8bdudabinéx8breopsirstne ref a2® ald dyissted in
igsudo glloys and powder m xtures according to Table

ein conponent 1 is present in an anount of

90- 95 per cent by-weight, conponent 2 is present in an
amount to 100 per cent by weight and the individua
Tabdter32 pafalpbe s3areonsibtst ed A addovshl @smido@lloys and
200 /117145 PCT/E 064003 9 Tabl e I
B R g o0t Baa o TP sy 4 Sand T S siide, ombonent 1
i8 Xb e SSnBCLOT &h ngmbOn'{ablfen@B Owben:eldermormon&rntgrﬂt

is present _in an anount of 95-99 per cent by weight,

%?ﬁf&f?ﬁe‘h‘% 2 13 pFeseRt iR an aMOURL 6 109 R&T &t Ry

Qhénénﬁjhé hfnaf.‘gwhgtldalnlwt&tﬂér aRnlNe S & fSisted in
s ed in Table . I'n principle, X-ray anodes,

Tﬂmﬁ@thIy X-ray rotatlng anodes can al so be
reprocessed or produced in the sane 10 nmanner as
sputter targets. In particular, tungsten/rhenium

PABb Y S39 tiue1 8esal c@ﬁwgtsaafalzloomqfoytd)e ddddMdldioys and
co osition are suitable: &bdenun194 to 99 w. %
%rfarm&t%e@oawomlw kPoBrbkel e a/h@reghn component 1

:é 9%'[; O%Iq % 58? %O@'Su?)]eq %nttob]y ‘Mel{ﬁht
component 2 is present in an amount to 100 per cent by
weight and the individual mixture partners are as listed in

Table 16.

Table 34: Table 34 consists of 20 alloys, pseudo—élloys and
powder mixtures according to Table 16, wherein component 1
is present in an amount of 85-90 per cent by weight,
component 2 is present in an amount to 100 per cent by
weight and the individual mixture partners are as listed in

Table 16.

Table 35: Table 35 consists of 20 alloys, pseudo-alloys and
powder mixtures accofding to Table 16, wherein component 1
is present in an amount of 90-95 per cent by weight,
component 2 is present in an amount to 100 per cent by
weight and the individual mixture partners are as listed in

Table 16.
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X-ray anodes, preferably X-ray rotating anodes often
carry on their reverse a usually sol dered-on graphite
WO2886817¥48r  di ssi pati on of heat. This |ayer f®&CT/EP2006/003969

di ssi pation of heat can 20 al so be applied by the
process of the invention, for.,exanple by applying a
suitable alloy or a netal powder which conprises
graphite particles or particles of another substance

havj n hi gh_t hermal capacity with _cold gas

%éhi&g%é' %b 5606?????&9 PéTPEP?éé@N@Osg@@UQBTal1°YS and
Q§1£¥@§§§Saé@BrBEﬁ?pﬁgp@EBﬁboﬂ6°f WAAR] &om onent 1

powders 5 Preparation of a tantal um powder A tant

J}wcmmerpbwd@ramasmmnedow ©h-093 petr. Qiemﬂgﬂv@smamgfand

th xt.ur ace vacuum oyen.. .The oven

Comcua ntoI %nﬁsfﬁ) %8“% th 3P98W°wf‘ﬁe Sr &9 uP@R/va?se%%g)y
wattdh tl Careddt lee sih@ami @haar gortvwas parthairkedreTles OM@ted in
tenperature was increased up to 650 Cin steps of 50

TebiRi, 1@fter a constant tenperature had been

establ i shed, nmaintained for four hours. The oven
tenperature was then increased up to 1,000 Cin steps

Iof oL gmbe, aXfanaanodssanpréﬁetabngra%wm@Inmidnxng

est abl i shed,, maintained for six hours. Afte

FIREh PRI 2R Pt REPHIERSREY Shi PEREHCEEs %&he same

e ed 49 spoméenpergbise WRABR rahgonaVBgRef48rBNthenium
the conpounds fornmed were renoved in the conventiona

Cbly th@ashehal wendaei an Fhéovesd tiheg fioddwoaling
% ?&i{;éﬁhig.sfnéﬁg genﬁﬁ 1%l (9 5c° Pm
an oxygen content o ppm

speC|
e ffacdo ay €25 of 0 285 ehRig. niBbépar at iten 6ofvta tlmamﬂﬁnably 2
T r for th r rati on of the
'@%ng{ ﬁ$ﬁ {nggyug &?SSaEO ? w% ?,pp%g%era%ly 0.05 to

0.02 wt.%.

X-ray anodes, preferably X-ray rotating anodes often carry
on their reverse a usually soldered-on graphite layer for
dissipation of heat. This layer for dissipation of heat can
also be applied by the process of the invention, for
example by applying a suitable alloy or a metal powder
which comprises graphite particles or particles of another
substance having a high thermal capacity with cold gas

spraying.



25 powder. A titanium powder having an oxygen content
of 93 ppm was obtai ned. Preparation of a pre-alloyed

wobdcanvasl t ant al um powder A mi xture of tantal raThEpdicdessco
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powder and titanium hydride 30 powder in the nolar
ratio of 1:1 was prepared and mxed wth 0.3 wt.%
magnesi um and the procedure wAs as for the WO
2006/ 117145 PCT/ EP2006/ 003969 33 preparation of the
tantal um powder. A titanium tantalum powder having an
Examgelegont ent of 89 ppm was obtai ned. Production of
| ayers 5 Layers of tantal um and ni obi um were produced.
AMPERI T(r) 150. 090 was used as. the tantal um powder
@%ME&J(fﬂel %EQpQQQtj@%nt Be BLQRLVTNPPeRRIer Ot h

y

bei ng comerci a obt ai nable materials fromH. C

"Starck GrbH in Goslar. The 10 conmercial |y obtai nabl e

R fa o o7 AR R BOSEREL im N obi um N obi am
Nozzle MOC 29 MOC 29 MOC 29 MOC 29 Determ nation of

the deljvery rate at 0.52 NnB/h: 3.0 rpm (g/30s / )
Ryt b By a2hde BevaeE yasomincd Mish Bo5aE /b mpapesium
ghd TN KO B808e / w85 DAcAd: 8n/ a39%afulf Bven39- @he oven was

Movenent data: Spray speed/ speed of the nozzle over
avrcuAkad ran@ {id heéd) w20h/ a888n20 The3pr2@Gsurd3¥az0 §60 mmHg

G2 0 TR M) b aledad. Bt b emporature
Wil i iered s@gemp hebi BB0 °C in steps of 50 °C and, after a
constant temperature had been established, maintained for
four hours. The oven temperature was then increased up to
1,000 °C in steps of 50 °C and, after a constant
temperature had been established, maintained for six hours.
After this time had elapsed, the oven was switched off and
cooled to room temperature under'argon. Magnesium and the
compounds formed were removed in the conventional manner by
washing with acid. The resulting tantalum powder had a
particle size of -100 mesh (< 150 pum), an oxygen content of

77 ppm and a BET specific surface area of 255 cm?/g.

Preparation of a titanium powder
The procedure was as for the preparation of the tantalum
powder. A titanium powder having an oxygen content of

93 ppm was obtained.

Preparation of a pre-alloyed titanium/tantalum powder
A mixture of tantalum hydride powder and titanium hydride
powder in the molar ratio of 1:1 was prepared and mixed

with 0.3 wt.% magnesium, and the procedure was as for the
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WO30qeK2)148 3 ( N2)

Pressure (bar) 30 28 30 28 Flow rate (NnB/h) 65 190 /
He 181 60 190 / He 181 Content of conveying gas (% 8

(g/mn) 71 71 39.6 39.6 Nunber of passes 3 3 3 3
Substrates 1FTa i FS 1FV 1FTa
2FV 1RV iFS 1RV IRS 1RV IRS 1
before (M) 2.86 2.92 2.91 2.84 Sheet thickness after
(pm 520.00
Bep R 4Ben 00f sacobanpaiusi perdensi t Y ¢idmnyiwy dsntalum

(m) 3.38 3.44 3.35 3.36

S AL RSN LiEe

on t

desi

SHOSLEr gl
e carrier
under the stated test conditions.

nation is_conposed here as follows: The first

Layer thickness,

s ere
PEY

coate

The substrate

FL1o/i @bt L_YBRE nunber of identi cal

| yi ng side by side.

Powder delivery Powder del i PETIEPR6H03969

V 2FS 2FS 2FV I RS 2FS
I RS Sheet thickness

wa§|o (C]teadined .

substrates
The following letter WO

2006/ 117145 PCT/ EP2006/ 003969 34 i ndi cates whet her a
Fayerspeti pentd Frmoandouadbdpacivere ERoduadst) HMPERIT®

PRl ef st crpar e heptod

B4 UEIQIras sheehiaPiuM Bowdsihr 8ok hStean

(chrom unt ni ckel

Fi gures

5 steel)

Very

firman

£eS1veLe (ot %%d Mok

t "N crosScopy p

ATERSEES P AN o

commercially

dense | ayers

iR BATLPEPoSFOR Hnb -altasrdeOmbt adifes I -
é&u{&ecf’%ﬁ' N @5'339?9@
t% sﬁow g

The

29 ’ T
tographs cﬁrom G

GQuigssin sagpf omg wast heetlant al um coati ngs obt ai ned. No

i nclusions of copper or tungsten such as occur in
correspondi ng | ayers

Material Tantalum Tantalum Niobium Niobium
Nozzle MOC 29 MOC 29 MOC 29 MOC 29
Determination of the delivery

rate at 0.52 Nm’/h:

3.0 rpm (g/30s / g/min) 35.5 / 71.0 35.5 / 71.0 14.7 / 29.4 14.7 / 29.4
4.0 rpm (g/30s / g/min) 19.8 / 39.6 19.8 / 39.6
Movement data:

Spray speed/speed of the nozzle

over the substrate (m/min) 20 / 333 20 / 333 20 / 333 20 / 333
(mm/s)

Line feed (mm) 1.5 1.5 1.5 1.5
Spray distance (mm) 30 30 30 30
Process gas: nitrogen helium nitrogen helium
Pressure (bar) 30 28 30 28
Flow rate (Nm®/h) 65 190 / He 181 60 190 / He 181
Content of conveying gas (%) 8 3 (N2) 8 3 (N2)
Powder delivery

Powder delivery rate (g/min) 71 71 39.6 39.6

Number of passes
Substrates

Sheet thickness before (mm)
Sheet thickness after (mm)
Layer thickness, (um)
Porosity/density

3

1FTa 1FS 1FV

1FS 1RV 1RS
2.86
3.38
520.00

0.9% / 99.1%

3

1FTa 1FV 2FS
1RV 1RS
2.92
3.44
520.00
2.2% / 97.8%

2FS 2FV 1RS
1RV
2.91
3.35
436.00

3

2FS 2FV 1RV
1RS
2.84
3.36
524.00

Substrates:

The substrates were placed side by side on the

sample carrier and coated under the stated test conditions.

The substrate designation is composed here as follows:

The first number indicates the number of identical

substrates lying side by side.

The following letter




produced with vacuum pl asma spraying are detectable.
The 15 porosity was determ ned automatically by the

woRngdadsess | mage anal ysis program Fi gur es PCT/FPR006803969
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- show tantal um di sks as sputter targets prior to and

after coating and ready for aéjenbling after 20
grinding and polishing. Figurg®l: Non-etched

cross-section of a tantalumlayer, process gas helium
Figure 2: Non-etched cross-section of a tantal um
ingkpatesswhebbessaghdahespPemingandfal oy @wusfd specimen (R,

ti \, nLfhcation. Figure
T A S i
lantat simMih@yesite ptheenatgasahel whdreg@aed@notdeaw tifntalum, S

relatively | ow magnification. 30 Figure 4:
TrIsuseetabnsteethaddw't R RYGEEFPRdr st esd d chgfomigm/nickel
f um | ayer, process gas helium WO 2006/117145

PCT/ EP2006/ 003969 35 Figure 5: |nmge section used for
determ nation of the por03|ty, Cross- section of a

antalum | ayer roc as n1F| r.e 6: .
0L LR AU ceREReEoReER HpaRl: FRYF & e pogesigy, and an
d:20d Bl et | ayREsioNt £6f 868 partheuldlRsisidlse.rfHeQC ahsre

qg;% hel ium Figure 7: Non-etched cross-section of a
? e | ayer, process gas nitrogen, general view of
relatively low magnification. 10 Figure 8: Non-etched
cross-section of a tantalumlayer, process gas
miduogenl Figui@ Shownhdghsenticawseopy b@btographs of cross-

%%Eﬁi§%£?$%§€pgfB%%E@%E%g§§5%¥ngcro%taﬁ%%d onNo 1nc1u31ons
of copper or tungsten such as occur in corresponding layers
produced with vacuum plasma spraying are detectable. The
porosity was determined automatically by the Imageaccess

image analysis program.

Figures 11 to 13 show tantalum disks as sputter targets
prior to and after coating and ready for assembling after

grinding and polishing.

Figure 1: Non-etched cross-section of a tantalum layer,
process gas helium

Figure 2: Non-etched cross-section of a tantaluh‘layer,
process gas helium, general view of relatively low
magnification.

Figure 3: Cross-section, etched with hydrofluoric acid, of
a tantalum layer, process gas helium, general view of
relatively low magnification.

Figure 4: Cross-section, etched with hydrofluoric acid, of

a tantalum layer, process gas helium.



nitrogen 15 Figure 10: Non-etched cross-section of a

tantalum | ayer, process gas nitrogen, high
wonpsg@hilfi4éat i on Figure 11: tantal um di sk as sp8CTAP2006/003969

target prior to coating Figure 12: tantalum di sk as

sputter target after coating élZa: top view, 12b:

side view) 20 Figure 13: tantdbum di sk as sputter

target after coating and ready for assenbling after

gri ndi ng and polishing (one disk coated using

niduogeh: abmPpiOcesst Jan, uesd dosk ded@irad natSiorg dreldhen

as process gas). WO 2006/ 117145 PCT/ EP2006/ 003969 36

KTt ¥l aFheS37SAChiBReS Pofanhé LMBpldyedsi R iess gas

Hepdugtion of a sputter target or of an X-ray anode,

wherein a gas 5 flow fornms a gas/powder m xture with

Bi qpoveles : frassasect abnghesehefdr othhdygitmfduoric acid, of

consi,stin f niobiu tantal u t ungst en,

ot HeRhm, L2y T hni ot CEEPESN Gm P e RS S REPGSSS 9as
Ha&x #ark her eof and all oys thereof wth at |east two

t hereof _or with other netals, the 10 powder has a

Begure| 6 sHor-otched £50350 Spkiofhefeion tantaupd daiar,
| Sqd Oy t f a P
éﬁﬁéﬁ%&wﬁ% spe%gg?égdigggggglokgﬁg ?%ékgﬁﬁﬁ£§§fgﬁl%ﬂm
ndyjreicfi ¢t benr epr ocessed or produced. 15 2. A process
f@ claiged inclaim11, wherein the powder is _added to
s i A aholRt SGERSTRECTAON G Pattén el thA YT -
g td£d esi ©FofEaM 0. 01 to 200 g/s cn2, preferably
0.01 to 100 g/s cnR, very preferably 0.01 g/s cnR to
Biguye Tnpimage npect ppaf usedd fhrogel edhingt igns adntthieo
7.als.cn2._is.e < A pr a | ai i n
X %é%ﬁﬁf'm%%é%?ng§§é?§8r§§iﬁgea%%giﬁm aa%e%ﬂﬂ%%ocess gas
nitrogen

Figure 10: Non-etched cross-section of a tantalum layer,
process gas nitrogen, high magnification

Figure 11: tantalum disk as sputter target prior to coating
Figure 12: tantalum disk as sputter target after coating
(l2a: top View;'12b: side view)

Figure 13: tantalum disk as sputter target after coating
and ready for assembling after grinding and polishing (one
disk coated using nitrogen as process gas, one disk coated

using helium as process gas).
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conprises the steps of: - providing a spraying orifice
adj acent a surface to 25 be coated by spraying; -

wporowd/dirng to the spraying orifice a powder of PET/EP2006/003969

particul ate material chosen fromthe group consisting
of niobium tantalum tungsten nol ybdenum titani um
zirconium m xtures of at 30 | 88st two thereof or

all oys thereof with one another or other netals, the
powder having a WD 2006/ 117145 PCT/ EP2006/ 003969 37
pRatémt eckaimesof 0.5 to 150 pm said powder being

under pressure; providing an inert gas under pressure
to the spraying orifice to establish a static

PI eSSUK epRdceSst hersphayrBeretekise@qgand RPrOdUiGR of a
spray.of said particulate material and gas onto the

sur f acePgtepetabaebdorand an| éicafﬁanmqqiée,quWemgﬂ a gas

orific n ion r

Tese thaov Pobi8 2naRy/bOYasiERl®l SAE S Mty Bor o

| ess tmEWBthalsthbsen pressthe gtohbecsmmawnnmgNdﬁ|mxbb1um,
to provide substantial acceleration of the spray

said Pt tulat BUREEEFDal mﬁﬂréfb&%%t&%@n&%rfzalcréonlumr
to bencealeds 4P fwoPoPr RESES tAS rebd IR @'dﬁﬂﬁjg'ﬂﬁgreof
wherein the spraying is perforned with a cold spray

gun anmutmeatalg@sttbw0béhcoapédoanw1¢heCG@kﬂrsmw&gﬂs,

gun are Igcated Wi, t 2. vacuun1c% gb rat ressure

bel ow BV KPa pre?ePaBF 35 BafWes &%d & Mgy, Wherein a

and noslipredel ¢ edpbetivesnidparted to the gas flow and the

jet of supersonic speed is directed on to the surface

of the object to be reprocessed or produced.

2. A process as claimed in claim 1, wherein the powder‘is
added to the gas in an amount such that a flow rate
density of the particles of from 0.01 to 200 g/s cm?,
preferably 0.01 to 100 g/s cm?, very preferably
0.01 g/s cm? to 20 g/s cm®, or most preferred from 0.05

2 to 17 g/s cm®. is ensured.

g/s cm
3. A process as claimed in claim 1, wherein the spraying
comprises the steps of:

- providing a spraying orifice adjacent a surface to
be coated by spraying:

- providing to the spraying orifice a powder of a
particulate material chosen from the group
consisting of niobium, tantalum, tungsten,
molybdenum, titanium, zirconium, mixtures of at
least two thereof or alloys thereof with one

another or other metals, the powder having a
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and 10 kPa. 5. A process as clained in one or nore of
the preceding clainms, wherein the powder particles

wopngi4ng on the 25 surface of the object f@CHER2006/003969

| ayer. 6. A process as clainmed in claim1, wherein the
backi ng plate or other strucgyral conmponents present

have not been renoved before“the reprocessing. 30 7.

A process as clained in one or nore of the preceding

claims, wherein_the speed of the powder in the WD _
2006/ 1171R3 PEFLEP2066/ 063969 t98 1pds Mowdari chibawsexr being
is 300 to,R4000 ggésugggferably from300 to 1, 200

ns. 8. A—procegs as clainmed in one or nore of clains

1 to 3- prohedehy theihayer gapphineid has e Padd itd &he

size of 5 to 150 }im_.preferably 10 to 50 or 10 to 32

pm or 10 $Brag8NEnPEiLiger §025SRbdLsh B sttyif Rreggsure at
process asngl 8hpRYihg 808 r9keMnG FrfNCiNFEUNGy W said
claims, wherein the netal powder has gaseous

i mpuriti epabticadate Rasedippmpndages omtichehmeisghtface to
10. A progess aﬁgaLai d in one or nore of the

precedi ng ©cr3FnEY whAlfei n the netal powder has an
oxygen.conb&€8tindStAk k §§yﬁhgno%iqqgep99?9% orPlof low

| ess than 500, of |ess than 300, in particular 1ess

than 100 @phdient. pAaeppucesywhashcligi deds rhame loratmyrsphere

of the preced cl ai rein.the layer applied ..
has an ox%é@gwggcgo%?en bg?@ﬁgégﬂgﬁaﬁe F%%&aﬁg%he static

oxygen, opréessréhan th80speayliegsoridic@0@o igrovide
particul ar | ess than 100 Epn1 12. A process as clained
in one orSWpFeeBFieheapredgdgphgon of the spray of said

particulate material and gas onto said surface to

be coated.

4. A process as claimed in claim 1, wherein the-spraying

is performed with‘a cold spray gun and the target to
be coated and the cold spray gun are located within a
vacuum chamber at pressures below 80 kPa, preferably
between 0.1 and 50 kPa, and most preferred between 2

and 10 kPa.

5. A process as claimed in one or more of the preceding

claims, wherein the powder particles impinging on the

surface of the object form a layer.

6. A process as claimed in claim 1, wherein the backing

plate or other structural components present have not

been removed before the reprocessing.

7. A process as claimed in one or more of the preceding

claims, wherein the speed of the powder in the
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25 clains, wherein the | ayer applied has a content of
gaseous inpurities which deviates not nore than 50 %

WORwMITHe content of the starting powder. 13. PATHPRWHEH83969

as clainmed in one or nore of the preceding 30 clains,
wherein the | ayer applied has content of gaseous

i mpurities which deviates not re than 20 % WO

2006/ 117145 PCT/ EP2006/ 003969 39 or not nore than 10

% or not nore than 5 % or not nore than 1 % from

the cOntERPVERTt RexEPELt g 390wder 2, 00D My oy Ieaskerably

cl ai npdofhn3@per8r 1Mepe Qf/st.he preceding 5 claims,
wherein the ?ayer appl |eéshas an oxygen content which

deviates not nore than 5 % in particular not nore
han . %fromthe o en content of the start.in -
PAOCHES ASpPOelEad e CRETEE 17 e forc 1kt of to 3,
the pilesediNgthe! abyer whpnacd hie @x%ﬁqrtlccqrat tzofof 5 to
the layer applied is not nore than 1 m 16. A

pr ocek30 admc| Brafarphlyl d0mte, Sthereild ttwe et onslo to
| ayery | I 58S hantalsumpon nigbium  17. A
proces%qgg % f@ﬂgglggo @ %% éogg o %ﬁg precedi ng
claims, wherein the |ayer thickness is 10 pmto 10 nm

or 50 pmto 5 nm rocess as clained.in one

B b PHPCERS %Fe‘égaﬂ-ﬁ‘&d dPaPRE, Akh&&eh 9faydts Rseeding

appl i eth fiys ColHe 8BE AY LRE tn@tatlh%owefra%easof Ahiect
to be coat ed, preferably |ayers of tantalun1or

ni obi impupbt 1S afprBess 2s SOaipwod bassidaion tdie weight.
wherein the | ayers produced possess an oxygen content
bel ow 1000 ppm

10. A process as claimed in one or more of the preceding

claims, wherein the metal powder has an oxygen content
of less than 1,000 ppm oxygen, or less than 500, or
less than 300, in particular less than 100 ppm.

11. A process as claimed in one or more of thé preceding
claims, wherein the layer applied has an oxygen
content of less than 1,000 ppm oxygen, or less than
500, or less than 300, in particular less than

100 ppm.

12. A process as claimed in one or more of the preceding

claims, wherein the layer applied has a content of

o

gaseous impurities which deviates not more than 50

from the content of the starting powder.

13. A process as claimed in one or more of the preceding
claims, wherein the layer applied has a content of

gaseous impurities which deviates not more than 20 %,
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20. The use of a powder of a material chosen fromthe
30 group consisting of niobium tantalum tungsten,

worpleyidgisgium zirconi um titaniumor all oys th&CEFP2M61003969

one anot her or other nmetals, which has a particle size
WO 2006/ 117145 PCT/ EP2006/ 003969 40 of 150 pm or

|l ess, in a process as clainmed”™in one or nore of ‘the
precedi ng clains. 21. The use of a powder of a
material chosen fromthe 5 group consisting o

f
ni obi UM B EnfPElng8t &n, O nBPFoBREEMERAY Cofi-uRE Not

titanjda ofhgh! 08 EhemepheWehbAtefRe o@NhRETs 1A At powder .
netals, which has a particle size of 150 pmor |ess,

for the production or reprocessing of sputter targets

Bload Hafeess B SR Hed 50°Brk: feameh®ch s Hyeoeding

21, vhed Bhd), thiker8BhathpoMd9eruspglias aRsOxygd&%kygen
content of 300 ppmor Iess and a particle size of 150
pm orcPrERNt 18hpah qRwigEesasof| Brked thancPaidm 4@ or

21’. ﬁﬂéhf%rnﬁggiggkgrtﬁgﬁtﬁl%”E28%H%5QM3Q i content
particle size of 50 pm or ['ess and an oxyger “cont ent

of | es§ thansB80tippnposdased. 20 24. The use as

claimed in claim?20 or 21, wherein a tungsten or

nmol ybdenum powder having a particle size of 0.5 to
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16. A process as claimed in claim 1, wherein the metal

layer applied comprises tantalum or niobium.

17. A process as claimed in one or more of the preceding
claims, wherein the layer thickness is 10 ym to 10 mm

or 50 ym to 5 mm.

18. A process as claimed in one or more of the preceding
" claims, wherein layers are applied by cold spraying to
the surface of a object to be coated, preferably

layers of tantalum or niobium.

19. A process as claimed in claim 18, wherein the layers

produced possess an oxygen content below 1000 ppm.

20. The use of a powder of a material chosen from the
group consisting of niobium, tantalum, tungsten,
molybdenum, zirconium, titanium or alloys thereof with

one another or other metals, which has a particle size
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metal powder used has an oxygen content of 300 ppm or

size

less and a particle size of 150 um or less.

23. The use as claimed in claim 20 or 21, wherein a
niobium or tantalum powder having a particle size of
150 pm or less and an oxygen content of less than 300

ppm is used.

24. The use as claimed in claim 20 or 21, wherein a
tungsten or molybdenum powder having a particle size
of 0.5 to 150 ym, preferably 3 to 75 um, in particulaf
5 to 50 ym or 10 to 32 pm or 10 to 38 pm or 10 to 25
um or 5 to 15 um and an oxygen content of 500 ppm or

less is used.

25. The use as claimed in one or more of the preceding
claims 20 to 24, wherein the metal powder is an alloy
of the following composition: molybdenum 94 to 99

wt.%, preferabiy 95 to 97 wt.%, niobium 1 to 6 wt.$%,
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reprocessed using a process of one ore nore of the

preceeding clains 1 to 19.
WO 2006/117145 PCT/EP2006/003969

26.

27.

28.

29.

30.

41~

preferably 2 to 4 wt.$%, zirconium 0.05 to 1 wt.$%,

preferably 0.05 to 0.02 wt.%.

The use as claimed in one or more of the preceding
claims 20 to 25, wherein the metal powder is an alloy,
pseudo-alloy or powder mixture of a refractory metal
chosen from the group consisting of niobium, tantalum,
tungsten, molybdenum, zirconium and titanium with a
metal chosen from the group consisting of cobalt,
nickel, rhodium, palladium, platinum, copper, silver

and gold.

The use as claimed in one or more of the preceding
claims 20 to 26, wherein the metal powder comprises a

tungsten/rhenium alloy.

The use as claimed in one or more of the preceding
claims 20 to 27, wherein the metal powder comprises a
mixture of a titanium powder with a tungsten powder or

a molybdenum powder.

A refractory metal layer on a sputter target or on an
X-ray anode, obtainable by a process as claimed in one

or more of the preceding claims 1 to 19.

A sputter target or a X-ray anode comprising at least
one layer of the refractory metals niobium, tantalum,
tungsten, molybdenum, titanium, zirconium, mixtures of
two or more thereof or alloys of two or more thereof
or alloys with other metals which is processed or
reprocessed using a process of one ore more of the

preceeding claims 1 to 19.



