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6. 99x1 9%}é§7cm(2 3/4 x 3/4 x 1/ 2"hei ght) V\/nICh was first coated wth a

Similar tests were conducted using a powder feed composition of calcia stabilized zirconia
(ZrO2+5Ca0) and zirconium silicate in a mechanical blend at the various powder ratios labelled 8 to 12 as
reflected in the following Table 1I. The powder feed composition was applied through a detonation gun over
a preferred cobalt-based metal matrix undercoat of (Co-25Cr-7.5Al-10Ta-.08Y) + (30% Al>03). The wear
performance, thermal shock resistance and anti-pickup performance was optimum for coatings made with
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det'onati on gun’wi th an undercoat of 0.05 to 0.075mm (50 to 75 [err]) of a
cobal t - based coati ng undercoating of 90 (Co-25Cr-7.5A1-0.8Y-10Ta) + 10%
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sixth cycle. If no spalling or partial spalling occurred, the coating was
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([err]) * Powder B-zirconflumsilicate ([err]) * Par t3 al spal l'ing indicates
alifting of the ceramc |ayer at edges. 50 It iseapparent from Table |
that fsor plasma torch applications spalling did not ®»ccur using a starting
powder conposition of greater than 65 wt. % zirconi af/vith above about 75 w.
% zi rconi a being optimum Exanple 2 Sinilar tests weke conducted using a
powder feed conposition of calcia stabilized zirconig 55 ([err]) and
Zirconiumsilicate in a nechanical blend at the varius powder ratios

| abel %d 8 to 12 as.reflegted in the followi ng Table¥ll. The powder feed
conposition was applied t&rough a detomatidn gun ovep a preferred

cobal t-based netal matTixgundercoat of5ICo31250r-7.5A§- 10Ta-.08Y) + (30%
[err]). The wear perfqénasice, thernal oGk resistan§e and anti - pi ckup

per f ogmance was opt i f & coat¥ng¥ mide B t% 4 P 0 480 727 Bl m xture
nunber 8. 5 10 20 U 25 30 C Adgi tigond8 t§st§ as sef forth in Exanples 3,
4 and 5 were conducted toJsubstagti 3t e % hegsuger orify of a detonation gun
coating formed froma the I sp;ay;poﬂjer:feéd conp@sition conpri sing
zirconiumsilicate and paftiallySst8&bilized zMconiag([err]) on a hearth
roll fased on its anti-pickup characteristics 55 conflared to detonation gun
coatings of a conventional conposition of (Co-25C-7g5A1-8Y-10Ta) + 10%

[err], a coating froma feed conposition of [err], aBd bare steel. It
shoul d be noted that while a
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*Coating chemistry - based on metallic e

Additional tests as set forth in Examples 8, 4 and 5 were conducted to substantiate the superiority of a
detonation gun coating formed from a thermal spray powder feed composition comprising zirconium silicate
and partially stabilized zirconia (ZrO2+5Ca0) on a hearth roll based on its anti-pickup characteristics

55 compared to detonation gun coatings of a conventional composition of (Co-25Cr-7.5A1-.8Y-10Ta) + 10%
A120s3, a coating from a feed composition of ZrSiOs, and bare steel. It should be noted that while a
detonation gun coating of (Co-25Cr-10Ta-7.5A1-0.8Y) + 10% A1203; powder is a preferred undercoat for
the ceramic coatings of this invention it has been used in the past as a hearth coating by itself and for

50
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det‘onati on gun' coating of (Co-25Cr-10Ta-7.5A1-0.8Y) + 10% [err] powder is a
preferred undercoat for the ceramc coatings of this invention it has been
used in the past as a hearth cEROMP T Bt self and for 5 EP 0 480 727 B1
conpari son purposes is designated as coating nunber 13 in Table 111

Exanple 3 5 The foll.owi ng anti-pickup test was conducted. Eval uation

bt hod STPSBRRR PPGRBYf SPSignaipg &.qoRie Aimper L J8b6 W ad i n Figure 1 was used. The
rockeréagﬁgéotated about pivot point 7 by reciprocating arns 8 and 9. Two
coated—spé%+ﬁens 10, 12 were nounted under the roll for sinulating '
reci procath Riowid Iaﬁ{i- ugw cg,i%g&eot_ he specimens and static reaction under

| oad. A ROUERE N @fﬁ Tl softifiui rénSSIRANEISS dbfictb i,fhameeqm%e%m&emi or
dynam e dilaCabbiR pRYPHAHEY by Tediibtathg arhOB RS Q(;lrtvﬁrdb tod SpebimeOI 93 wdr8 modntbd aced
ON spegidaPie fofl fdr Qimufttirdl reGprotafitgUiidifyVRdtidRbveP e spddfmehEaid sBARHIES uldbBoad.

pr opengigdoydé?dd FegoPandid?IFe] polvor I Kladed chlipbdihéh {026€8ynémiB phRep bvalu@RRd | Vel y
undes powdedd FE0; 8r BKgbwddraiBlis (laeBdlbr dpadimen 12 IdrSIREpicHuP BRIuationITHe tést medsliteait | ON
Ti me: e prpérsity’sf IF SIHR0Lto siidk it uFess fR8IA.B ahly d Fa3pedtivelnddp a load of B.SKUpP Sour ce:
Fe &[ er r |TedrOohditidhs K UTepetidote: : @0 det er mi ned by the sum of the anti-pickup
poi nts ( ARjatiérofimé a¢lmswrsA, B and C based on the following Table I'11.. 20

Tabl e || |AtrGsglebea: Nitedgere98% + Hydrogen 2% Descri ption 25 Good 3
No adelhesiRinkumpsource AtihieEe20n can be renoved by 6kg/[err] air blow 30

1 Adhesti-Bigkupdndetsds detaimpipecibyipe pranef-tha antiipiskppaiits (AP) for faces A, B mdi{ebdserh

cannot obige folleningclabipyl- t he above net hods 35

Results AP Point with AP Point with G and Fe Powder
s[.errlf Powder Total 40 ti A B C Total A B
C #otal 9 o 3 1 I&fﬁ—fﬁ 0o 2 3 5 9
13* Q0 1 ] 2 0 0 1 1 3 45
14* 0 |Eradedp 0 2 5 § uncoated O
0 0 }Sﬁue 0 0 ODeschptiog Q steel B0
*  Gpating_ 14 Was fle, wi ? owder consisting of only zirconfumsilicate
([err]). ’$°‘1§JI k I\£?<ar "aI‘El 'cf?°$eference: Refractory Cast Steel |55 6 EP O
480 727 B y
2 Adhesion can be removed by 6kg/cm“ air blow
30 1 Adhesion can be removed by hand-rubbing
J
Bad 0 Adhesion cannot be removed by the above methods
35 Results
Ly AP Point with AP Point with Grand
Fe Powder Fe30, Powder Total
40 "

Coating A B C Total |A B C Total

9 0 3 1 4 2 3 S 9
13 - o 1 1 2 o 0 1 1 3
45 14 0 0 O 0 0 3 2 5 5
uncoated [0 O O 0 0 0 © 0 0
gteel
50 * Coati 14 was made with a powder consisting of
ogl tzlgrconium silicate (ngio 5 &

*%* Bulk Material for reference: Réfractory Cast
Steel



Exanpl e No. 4 Test: Wear Resi stance under el evated tenperature Equi prent:
Hi'gh Tenperature Ball on Di sk Wear Tester 5 Test Conditions:
Tenperature: Terr] Atnosphere: [err] 98%+ [err] 2% Ball size: 9.252mmin
di ameter Weight: 2 kg 10 Sl Bl QE8GHRIRBT 0. 2nf sec Track: 35 nmin

di anmeter Total Sliding length: 720m Ball: H gh carbon chrom um beari ng

st eel, Coat ed sanple 15 Wear Rate Cal cul ation: The

“nor mal |-Ezs’-(§@-p—\?oelag-|!rate is calculated by the follow ng procedure. a. .The wear

vol une i sy, g&lﬁﬁﬁ&% AicaePlombb@se Section of scar nmeasured froma

;profilone r,_ﬁghmdk‘bé,g ro Bl SV DikiOWedr iToG4NT erence of the scar. b. Wear
vol uge isT oNd:ded by applied | oad and total sliding distance. 20

Resul ts Wooc Wear +ate [err]/kg 8 1.2 x [err] 25

13 7 AgnospHeRd: NJ 984 + H, 2%280 X [err] uncoated steel 850 x 10-8 30
Exanpl e Neall SzetHe2d2mhin@lamdest : [err] - 15 minute heating fromanbient to
1000 C, waMeiypht: qugnch for 15 mnutes - 1 cycle. 35 The sanpl e substrate
mat erd al BidingsSpebd: ORmpsb@t e shape with a di nension of 50x50x10 nm one 50x50
si de coat @ack:Bhansiadignetesubstrate was 304 stainless steel. Thermal shock

r esi st anc@otplSlidioglepgth:d80my count i n%HQOW many cycl es the coating can survive

Wi t hout sga'! Hioh Garbert chromiygh pearing el S92 Cycl es 8 no spalling after 20
cycl es 13 isk: C°ﬁ'6d§ 'q I ng after 20 cycl es 14 spalling after 6 cycles 45
As i & ap of the above Exanpl es the optimum

coating shou
referabl 'rcum i il it conia and up to 60 w %
lid & P 0
f?'l rcy |um SI i'C 'u t'sﬁ%e v ?gr? '\g%dn%'gtrtl@at f"é aﬁ he conponent oxides in
t he coat| ng i ndependent of e+ ‘,sta! HAe—stHettr-e—s 10u| d be between about 55
to about 85 wt % stabilized|[err] and Resuso 45% [erf] and/or its

deconposition products [err]cebgy Zr O2 V\we&r&&)mtn@/k@'n w % -
stabilized[err]being opti mr—Fhe—curgert Jy of{stabilizer in the
g@%

al r i$ C e followi
;;gfg'hggﬂ %’ ?&%ﬁﬁ‘gﬂf ?ﬁj&g%ﬁé%&sw posfapgye AR 4 B char?

as- dgposi ted coating conpogition shguld d rgably|be between 2 to 20 wt %
E.t,h rell for use in the

of the zirconia conponent. |C ai ns 5 . A

continuous anneal i ng of std §te pl ng é lg haying a netal surface
. . 0 8 . .

coated with a wear resi starauncg sufe e —s uc eeatd ng which conpri ses

particles of zirconiumsilicate
30 )

Example No. 5

Heat shock Test: _
1000°C - 15 minute heating from ambient to 1000 * C, water quench for 15 minutes - 1 cycle.
35 The sample substrate material had a thick plate shape with a dimension of 50x50x10 mm, one 50x50
side coated. The sample substrate was 304 stainless steel.
Thermal shock resistance is evaluated by counting how many cycles the coating can survive without
spalling off.

Sample | No. of Cycles

8 no spalling after 20 cycles
13 no spalling after 20 cycles
14 spalling after 6 cycles

45

As is apparent from the Tables and all of the above Examples the optimum starting powder blend will
necessarily vary depending upon the stabilizer and thermal spray technique used. The as-deposited coating
should preferably have at least about 40 wi% stabilized zirconia and up to 60 wt% zirconium silicate. The
preferred concentration of the component oxides in the coating independent of crystalline structure should
be between about 55 to about 85 wt% stabilized Zr02 and 15 to 45% ZrSi0s and/or its decomposition
products Si02 and Zr0» with 70 to 85 wi% stabilized Zr0. being optimum. The concentration of stabilizer in
the as-deposited coating composition should preferably be between 2 to 20 wt% of the zirconia component.

50

Claims
55

1. A hearth roll for use in the continuous annealing of steal comprising a roll having a metal surface
coated with a wear resistant refractory oxide coating which comprises particles of zirconium silicate
and/or its decomposition products SiO2 and ZrO2, in a mixture with particles of zirconia fully or partially
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and/or its deconposition products [err] and[err], in a

particles of zirconia fully or partially 7 EPO 480 72(]! m u‘,um,

* C L M S * Exanple No. Z£P@48072ABik Resi stance un '”"’
tenperature Equi pnent: H gh Tenperature Ball on Di sk War Tester 5" % Tést
Condi tions: Tenperature: [err] Atnosphere: [err] 98% +[err] 2% Ball si ze:

9. 252mmExapeleNadt er Wi ght: 2 kg 10 Sliding Speed: 0.2nm sec Track: 35
mnmin di ar‘qet elve S | C(ljle I engt h; 720m Bal | : H gh carbon chrom um

bearing st %&i ) o %: ar b Wear Rate Cal cul ati on: The
her mal i ze P f“§ 85I° e fol | owing procedure. a. The wear

rom area of cross section of scar nmeasured from a
. t,,| R} bgd by the circunference of the scar. b. War
Iok3 dhePPl i ed | oad and total sliding distance. 20

volun® is

profil onet
volune is ﬁ@s&:

Resul t s Cogliit® kg Wear rate [err]/kg 8 1.2 x [err] 25

13 40 7.glidig 8558 olmh/sec 280 x [err] uncoated steel 850 x [err] 30
Exanpl e Nor.-ao'ﬁ 3gedh indi@aeter Test: 1000C - 15 minute heating fromanbient to
1000 C, watoed Siiging afthf7a0m15 m nutes - 1 cycle. 35 The sanpl e substrate

mat eri al hel: Hight darboi chpdnaibre beakisgoeeahiSUBR2 a di nensi on of 50x50x10 nm one 50x50
si de coat eiisk: Gdutedsanpé e substrate was 304 stainless steel. Thermal shock
resi sbanceWeas Rete Ghloddtieni by counting how many cycles the coati ng can survi ve
Wi t hout s pHienprmglized fvear fete is calculated by the following procedure.

Cycl es 8 a The wearypjune Iswgcmdefromeacgf@r%sef@n of scap,gjeaskgd Ff?fﬂg p&F‘P@Pte’Z@aﬁycl es
14 s patifiplipgbysthe gifcumigrepgpcdf the sops; appar ent fromthe Tables and all
af the abBWearolinsiivteen didded by ppalied 'e3dant iRl >IBAHER B end wi Il necessarily
vary #ependi ng upon the staghilizer and thermnl spray techni que used. The
as-deposited coating shoul d preferablResitave at | eapt about 40 wt %

stabilized zirconia and up UW[‘J/O‘I onj. U M cate. The preferred
concentration of the conporle &?a? des {\\Ig%rgag\erﬂhi%gi Ng independgnt of
crystalline structure shoul|d be bet\ﬁeen aPoutd™55 tp about 85 wt %
stabiTized[err] and 15 to 45% [ err]13%nd/ 2% 195° decpnpositi on
C 14 280 x 1078
uncoated stesl 850 x 102
30
Example No. 5

Heat shock Test:
1000 C - 15 minute heating from ambient to 1000 * C, water quench for 15 minutes - 1 cycle.
35 The sample substrate material had a thick plate shape with a dimension of 50x50x10 mm, one 50x50
side coated. The sample substrate was 304 stainless steel.
Thermal shock resistance is evaluated by counting how many cycles the coating can survive without
spalling off.

0 Sample | No. of Cycles

8 no spalling after 20 cycles
13 no spalling after 20 cycles
14 spalling after 6 cycles

As is apparent from the Tables and all of the above Examples the optimum starting powder blend will
necessarily vary depending upon the stabilizer and thermal spray technique used. The as-deposited coating
should preferably have at least about 40 wt% stabilized zirconia and up to 60 wi% zirconium silicate. The
preferred concentration of the component oxides in the coating independent of crystalline structure should
be between about 55 to about 85 wt% stabilized Zr02 and 15 to 45% ZrSi0s and/or its decomposition
products Si02 and Zr02 with 70 to 85 wit% stabilized Zr02 being optimum. The concentration of stabilizer in
the as-deposited coating composition should preferably be between 2 to 20 wit% of the zirconia component.

Claims
55

1. A hearth roll for use in the continuous annealing of steal comprising a roll having a metal surface
coated with a wear resistant refractory oxide coating which comprises particles of zirconium silicate
and/or its decomposition products SiO2 and ZrOg, in a mixture with particles of zirconia fully or partially
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prdducts [err] and [err] with 70 to 85 w % stabilized [err] being optimum
The concentration of stabilizer in the as-deposited coat

shoul d preferably be between 2 EPP 4689 787®B1of t he zi rconl Mﬁ!ﬂ@am‘ Il!:l %ll‘m
55 1. A hearth roll for use in the continuous annealing ISl ng
a roll haying .a. netal coat resi stant refractory oxide
coating vﬁ'ﬂb@%dévﬂ{{g??’%dg§&ﬁﬁ?dtff°& \ggs ﬁg 2’8&5 V\ﬁtﬂé% | cat e and/or i ts
deconpgsi c; ﬁa?n‘%'e‘éc.tnscnaﬁ e”lﬂ %}91 e” . %?.mﬁ Wj,t BasP 3 W S‘fsm q

2 rcon' a u..ze\ééag ok 614 o [z.r sﬁ.gﬁTZ o0 Srbaltes Bosinxi de

ected
cI a| m 1, ‘erein the coatl ng corrp05| tion corrprl ses at | east 40 wt % of the
st abi | 5z §oif b GaRbcPin 2Bih 2/ Rhdréin @IQ p%c% Histabift3l HFE’oﬁé }ebﬁéetn% tmjé?ﬁy ihdréuient
deconp03|gfthg|aodaﬁdagyd@t,§t.o[,err] and [err]. 3. as clainmed in

claim2, wherein the particle of stabl lized zi rconl a represents t he

maj Qf i n.y A pradeesioLimintf a Wobe resmitiand thereashedk! rbsistant rbflactofly oo 615 a hidtal

form ng aewhacl forass miteedontinnshistalvalig lof S wisicli prodess eomipriseef r act ory oxi de
coating on farmutiag a Ipewdst Feed @bhpdsition ctaprising iitieg powdst partinles of Rircesibim sifjcard

steel , wiwith ipopden parilescd rAyednia e leatcpartiallyadtabiligedawithcancimide fselededcionmp 6a. tYe@n

conpri si rdgon€ede and kfBmesr particles of zirconiumsilicate with powder

par t'% cl es othermalvcepreving the PIO‘E@S feop gprontositignyongheainptali rolletd faxintan agrAoposited coatied ect ed
from Ca0,¢ %‘E‘?sl*']’" wiNgO Dy X-tay phase areplypis, cpmprisas; drOp < where x is onejebthagiebilizing 9iidesgi ng t he
powder f & °4cﬁﬁf’(ﬁ'd§|d?‘?°5\9°§!¥ﬁ“?ﬁ@’°ﬁe?%ﬂ anfl g1 Qe, 1"6 S%r m an as- deposi ted coat| ng
conposition which X- raég phase anaI E

(0] Ses: X |IS
o oo, 53 Giaimeet in ot 4, nheroin tho bowfier paticlp CamosiiD wﬁﬂsaé*
Ler ] g@t‘* pRR AR gl &l lisgmorls Wil gt e g%é’? "n the

povvder p cle conpositi on corrprl ses at least 40 wt % 20 stabilized

Z| rCO” Q i1 dr SOl & L&%Lteofé EnHa B R YIRS .
products f%i%’fe Xv}etheﬁna'tl s&f}ﬂfiﬁ ot oL ERARE e o
an ypder coat o a ceramc al cie 03| te upon t he rret al hearth

rol I bef QI rodeSe b4 TBAIMYd ﬁmiaa%w.ete#aqhaoéam mteféﬁofmesat tid #Bobalt Baséd mBtaPT OCESS
as cl ai nﬁﬁhtﬂxrlo,ﬁ!,rﬁingbﬁ.cwﬂewasﬁd;\dmg@ ceramc netal alloy undercoat is a cobalt
based nmetal matrix conprising Co-Cr-Al-Ta-Y and [err]. 8. A process as

cl ai mea iMprotess B3 4laived Tn cldiies of N, WHeminAthe AS-pERitoe dodtinglisl BEhel Dy ieeding Ghdy

f eeds Ng tpbedesdBed compasiildiaiirodgh @ghlacrBaTioRs iwith tha pbvdefsgdcamnppsitiv RBmMrising bt ledst h t he
powder f &8at% othipopdrtallosabliestirircaniaragd ey tol38 wvieh zicbniakifdale! t he partial |y
stabilized zirconia and up to 35 % zirconia silicate. 9. A process as

cl ai ne® iApredess ancliimed in7clajth dioe7 wherdiethe es-dhppaited ¢ogtingdsofatmed §y feedifgtherpeivder

f eedi ng tiead ogmm;é'pn fhequgh 2 detpration: guo rwith hecRewHer deedccompesition ponpiisingnptt Ipast #k
powder f &€ otherputally stehifizechrrpeniasing ye 180w sirconig siligte. % of t he partially
stabilized zirconia and up to 60 W% zirconia silicate. process as

cl ai melf iAPregess as ?J”"‘?ﬂté'r%ﬂ"ﬂ 9% H’éﬂ"t&'bWGé’PW’i'eééQ?d CompRsEP ?‘tﬂ't?"ieér?'b!ef“%ég W | east
50 Wt . %ﬁé?'?'ﬁyéta"'ﬂlzegtz'é?ﬂ?'?l zed zirconia. 40 Patentanspruche 1. Herdrolle zur
Vervvenga(ti at}’el er kontinui erlichen Warnebehandl ung von Stahl, mt einer
Rol %, PHPEaSPS et al | i sche Coerflache auf wei st, die mt einem

ver schj ei Bhess 2 A\E‘iﬁ Raunk $YCSe} RS ifeniHd dw?ﬁ{eﬁéﬁgndYuﬁ m' SKond &lid Chen
aus Zi rk%b%td beHBLHe %ﬁjgﬁ; i Pe. SerlchldB idliberzdg 2 45
i n el nemy{iiHos () o enléﬁ%h britEbssh Ze as$oznﬂnh Zrd,1em aus
CaOys Y20$n .l.\&Qa oS gnitRfcnbl S8 zakbmamtmmt Qe it vndnt aus@d@rvzb@mhgﬁ abo) i siert
ist. 2. Bﬁ& H1®, BagbwahRsnIdGHI- bder ihbtabiRleg REr di e QJber zugszusammenset zung
m ndest ens 40 Gew. % des

2. Rolle nach Anspruch 1, bei welcher die Uberzugszusammensetzung mindestens 40 Gew.% des

stabilisierten Zirkoniumoxids und bis zu 60 Gew.% Zirkoniumsilikat und/oder dessen Zersetzungspro-
50 dukte SiOz und ZrO, aufweist.

3. Rolle nach Anspruch 2, bei der die Teilchen aus stabilisiertem Zirkoniumoxid den Hauptbestandteil der
Uberzugszusammensetzung ausmachen.

55 4. Verfahren zur Bildung eines gegen VerschleiB und thermische Schocks bestéindigen fouerfesten
Oxidliberzugs auf einer metallischen Herdrolle zur Verwendung bei der kontinuierlichen Wirmebehand-
lung von Stahl, bei dem:
eine Pulvereinsatzzusammensetzung zubereitet wird, indem Pulverteilchen aus Zirkoniumsilikat mit

8



stabilisiérten’ Zirkoni umoxids und bis zu 60 Gew. % Zi rkoni UITBI I
dessen Zerset zungspro- so “dukte SIi Q2 und Zr Q2 auf wei st m&ﬁ“ﬁ ﬁﬂ
Anspruch 2, bei der die Teil chenERQ#BB72BBI i si ert em Zi rkon

Haupt best andt ei | der Ooer zugszusamTensetzung ausmachen. 55 4. Verfahr en

zur Bil dung ei ne ersc | ei, B und th che ch e n el
feuerfeste “(')YZS’(tF' :;te SI%j" ?'ﬂ' Rinom, @ lc'lsrgﬁ(e Qurﬂ ére\é/\(gzn&dng
bei der kohfd Iﬁtﬁg

oin atzzu

1
ulver VR&B% %ﬁg flﬁdes WWII‘@I Dfﬁ elne

Pul ver ei ns f erg%ﬁ |§2§§3‘ Nar:lﬁien 2u3@Rd Sntspre¥ieh aﬁ"hér%ﬁ!ae

Zi-r kor51| umSE) o Z - X, wob ne I|s nden Oxide |st ZrSiOs und/oder dessen Z et-
t d['ﬁé ,@%g,p, g.gzss ié KiBNhiadntl d gem scht werden, das mt einem

aus CaO, Y20, MO, Ce Hf 2 ausgewAhlten Oxid m ndest ens

teilstaby!| vedahioh n'aéht Angpfiieh d! Bei PismV 816 EPuVE i Ichehba eIt Setduig | Frghd@sidns HOEGew.%

met al | i scherafiialehtss Ziléhiuriomia Dndaié £EaDBWY ZiiohiGmsillkan uad/oder dessen Zersetzungsproduk-

Qber zwgs ZUeBivRimad G Wwigveidtd bi | den, di e i maufgebrachten Zustand

ent sprechend ei ner R6ntgenpha- 5 senanal yse ZrQ2 * x, wobel x eines

der st als.| Vefabies meshnAnEpriched ddsr 5, bl BerD4ufirdied netelischal Herdrolle Sleer Zwischenschicht aus

zungspr odukine Ksra@iivNetal-LZgieang aigabrechEIWER bavef dieiPylvereifsatzrusprimensetpung dermisch

Anspruch 4aufgesprilteird.di e Pul vertei |l chenzusamenset zung m ndestens 40 Gew. %

stabitsi siertes Zirkoniunmoxid und bis zu 60 Gew. % Zirkoni unsi | i kat und/ oder

dessen Zer Yerfahngn gagky Mnsenech G.opel dorp disctwigshensenict eys eler \KeraaiiMeggll-Legigryng fine,

nach Anspr Metglimatixauf Kobaltopsis 'Std%?rF%iﬁTA'JF‘g “ﬁ%f"a?al ‘f“g@ﬁb Her dr oI le eine

ZW schenschl cht aus ei ner m k/ I\/et a urJ e ? Vérddduréﬂevor
‘\Sl/l/ef Pﬁl I§ 8re|n ézrzr\xsam etzu enen b ﬂn uf.!i dur¢h zuge-
Ker a rk/eR/E Iw|r % |e Eulvereln m% ‘%ﬂf@ b aCP,hs,erten
eram i mﬁm 5‘8@ ?ﬁjg, "P(ahr Uk Kobal't a5| s |st e

Co-Cr- Al -Ta- en nach Anspruch 4 oder 7, bei
dem der %Br?aﬂlgn ' H%@%Qﬁﬁﬁ a&%&&w Zﬁbﬂd@lﬂddéﬂm&G@ ugoaufgebraéiﬁb‘ﬁgﬁrs‘{ahdj%ﬁddfdhr d,
daB djge oGkl WY, ah g W&&Bﬁ%ﬁmﬁéﬁé&ﬂn@ bR Bin& basiEBdHsRAGHR zuguftihe Wirg N
zuge- f Nhr nvotY& b Pumaﬁéauﬂls@tnﬁbﬂs&ﬁfnghﬁﬁi@&@%uﬁmaﬁ %ibRBiiSidridn ZakoninmoXids
Gew. % des L bisiuoddidewh ErKomimsiikitleomvbistTOXi ds und bis zu 35 Gew. %

Zi rkoni unsili kat aufweist. 9. Verfahren nach Anspruch 4 oder 7, bei dem
der - Cbetoz vgtahizh aiaéhg ahspaci tog meiZdei alled Pulaebinsatizu@immensetzangs géridbsdtabet S0nBevd% daB
di e Pal ver @ilsiabilisiartes Ziakoniemexdd adwest. Uber ei ne Det onat i onskanone zugef Uhrt

wi rd, wobei die Pul verei nsatzzusanmenset zung m ndestens 40 Gew. % des

t ei | st abRdvesdieatiorsn Zi r koni unoxi ds und bis zu 60 Gew. % Zi r koni unsi | i kat
aufwei st. 10. Verfahren nach Anspruch 9, bei demdie

Pul ver ei ts 8ovleau sla spip destind, & Ap vilisfiass lerfecult gontipuydeyfagier, consistantien 4p zqyjepy §¥a@:‘r t es
Zi r koffi unoxfegsugiare\tallique pestort v revaiemen & oyde rgiigetel dé%%ank%f‘@"’déﬁ ‘i°ﬁ‘8

utilisé daR¥tiquesda sticate QPOWF?W giiou de se8 Rrpduits dg, cg% g%eant
35 unea‘é"ﬁl"&l g%@%c@gia 'i%* ifcefpciotgBPent AY PapIpraRnL piahiisre avge B’k% ° ?"°F%%{‘

“dsi stant &9 nprend des particul es de 5| licate de zirconium

/ d
[e)tar ? :Jéou|e eZ Aaul& suwan Fa rﬁve a?onnp%gl{s |$ ug i ogﬁonzg Bﬁrﬁtz%gﬂ'glg:vgi\é fﬁzlsfgsxy e
choi si ent ea c% g?sm hﬁf
ans

eau suivant la
revendi cat eque a conp05|t|on de revatenent conprend au noi ns

40 % en :QO'RgtﬁeaQ%mlla’ﬁt E'r&vﬁﬁmﬁﬂoﬁtza@dng Ieﬁ@e@la%mbdlbs&b‘&lr@onﬁgta%déa rdprEiséhto IGRyrédlisht Cat e

de zi gConi Winchy/ddYa sbempsdiion B R deconposition SiQ2 et ZrQ2. 3.

Roul eau suivant |a revendicati on 2 dans | equel la particule de zircone

stabi | sge ProegusesoRn fotmer’ Unn@méiheanﬁ'o% réfractiifei ldgistEala Klsurb ot edsismots auxi ahncsde

revat ement thermiques sur un rouleau de soie en métal destmé 4 étre utilisé dans le recuit continu de ['acier,
procédé qui comprend :

50 la formulation d'une composition d'alimentation, sous forme de poudre, comprenant le mélange de
particules de poudre de silicate de zirconium avec des particules de poudre de zircone stabilisée au
moins partiellement avec un oxyde choisi entre Ca0, Y203, MgO, CeO2 et HfO2 ; et

la pulvérisation thermique de la composition d'alimentation, sous forme de poudre, sur le rouleau
métallique pour former une composition de revétement telle que déposée qui, par analyse des phases

85 aux rayons X, comprend : du ZrQO2.x dans lequel x est un des oxydes stabilisants ; du ZrSiO, et/ou ses
produits de décomposition SiO2 et ZrO2 et du SiO-.



4 -Proc~dd pour former un revatenent d' oxyde r6fractaire

| " usure et resistant aux .chocs therm ques sur un roul eau Eil M”S "H”HII,
destine a 8tre utilise dans | e EPQ4807HZ B i nu de |' aci er,

conprend: 50 |l a formul ation d une conposition d' aI i ment atl on, sous
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du Zr dreUn des oxydes stabilisants ; du ZrSi O4 aVou
ses prodwts decorrp05|t| on SI2 et ZrA2 et du SIR. 9 EP 0 480 727 B1
* 7'— Prddsdé stivant'la Roverldicatom @4dans! legadlla dods-doastRIHIRG mai&relbérad\itms-niétaqesel | a

CO”HPS' t 1 38 nd@icdMstlliqub bQSsedﬁ cmudérﬁpr&ﬁﬁtmeaitr-ammma AB0:.% en poi ds de
zircone stabilisde et jusqu' a 60 % en poids de silicate de zirconiumet/ou

de sessprmebsid suickat Hie@npason 4 on 7SidER lequelZie @BvétementGtel Greodsdolé astiforpdien | a
revendi cahtrodiisafit BLtompostiemn g'alinegtatidn, snoe fasroeide paudmh @ trdvernumthialumgay arplesns e
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pul vist i s atircamn pertietiemeng siebilidés ¢tiuseurnPfoBieniroids dp silicatpramtingeniuih sous forme de
poudre. 7. Proc~d4 suivant |la revendication 6, dans |e ueI us: couche
d' al | i 8gePrended swivantlarrayopdjeationyitioy| 7, dans leqyel le re °ﬁtafP'rﬂ ed ? % base
de cobal tintedviganta serepogitionctplimentation soys fprrph deqoudip. 3 tegvergn ,3 | a
revendi cafomppsitian dglimentation foug f@gl?eqe Roudre, compra m" maigs 49, 7% ©f 6’8 L RS {rcof'or m en
i nt rBdui ﬁﬁﬁ"w"@&%ﬁgﬂww 3§02 oheics 46 PSR AWy e de poudre, a travers

un chal dn g A Pt At 3,598 TRORb i S s."mm,ﬂafop@uém 9 oBRrgle
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partielle f"%? Beins % ] usq p0|g% de S|I|cate de zirconium
9. Proc~d6 suivant |a revendlcatlon 4 ou 7, dans loquel le rev~tenent tel
gue ddpos4 est formd en introduisant |la conposition d' alinentation sous
forme de poudre, & travers un canon & detonation, |adite conposition

d' alinmentation sous forne de poudre, conprenant au noins 40 % en poi ds de

| a zircone 20 partiell enent stabilisde et jusqu'a 60 % en poids de
siligate de zirconium 10. Proc~d4 suivant |a revendication 9, dans |equel
| a conposition d alinentation sous forne de poudre, conprend au noins 50 %
en poids de zircone partiellenment stabilis6e. 25 30 35 40 45 50 55 10
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