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EP 0 353 843 Bl Description The present -Invention relates to an alloy mx .
suitable for the repair of articles which are'used in a high tem perature
environment. The invention al so relgp@mspag Mt hod of achieving a repair
with the alloy. Exanples of 5 all oy m xes used for this purpose are

di scl osed |.n. French Specification 2,296,461. According to the present

I nvention ﬁ“zi{ 89 m x suitable for repair of N ckel based alloy articles

whi ch are usegly g JeFion hefltdR e dhalidy Sl ble Pt B Pdpaif & Bk olul H G-
t2h_e consti{, egn\aﬂ:i .‘f’ﬁa‘hnﬂﬂﬁh |a@§£o(‘aé)ﬁittrﬁjg‘3f' i@n@ej@%sﬁi@:ﬁmzsd

5 ~ alloy ixléused for this purpose are disclosed in French Specification 2,296,461,
-11 O Aocd?ding to the pres inveRtion an alloy mixGuitable for repair of Niekﬁb&gd alloy articles which are
Hf usedih high temperatuﬂe envirbfiment comprises &8t alloy, the constitubnt® of Which by weight peﬂee%e -
1.75 W are: 6 -8 25 B
2.8 - 3.4Y 0.001 - 0.02 Ni ~ Remai nder 30 m xed
w th™a #econd al |l oy, the constituents of which by weight are: 35
TABME || C .13 TABLE I 17 A 5.25 - 5.75 40 B
0.01 - 0.02 Co 9.0 - 11.0 O 8 - 10 45
Hf 1.3 - 1.7 Ta . 25 - 2.75 Ti 1.25
- 1. 75 50 Al z “wl . 9.5 - 10.5
Zr % 0.03 - 0.08 Ni Co Re9ai nder 5 and wherein the wei ght

percentages of the first alloy tg .the segond allgy is In the range 60:40 to
50: 50 and wherein both alloys are in powder form_ The invention further
provi des a nethod of repairing aF%orrpone‘P}t with =8 all oy, which conprises

th@teﬂs 2 EP 0 353 843 Bl HEf 1.0 - 1.5
: Ta 1.0 - 1.5
Ti 1.25 - 1.75

W 6 - 8
% B 2.8 =~ 3.4
Y 0.001 - 0.02

Ni Remainder

30

mixed with a second alloy, the constituents of which by weight are:

3 . "“TABLE II
- - C .13 - 17
~ e AL 5.25 - 5.75
B 0.01 - 0.02
Co 9.0 - 11.0
Cr 8 - 10
d HE 1.3 - 1.7
Ta 2,25 -~ 2.75
Ti 1.25 - 1.75
50 W 9.5 - 10.5
ir 0.03 - 0.08
Ni Remainder
55

and wherein the weight percentages of the first alloy to the second alloy is in the range 60:40 to 50:50 and
wherein both alloys are in powder form.
The invention further provides a method of repairing a component with said alloy, which comprises the steps
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of mixing the alloy with a binder, applying.the bound alloy to the :
conponent, heating the conponent In steps to a desired maxi rum quenching
the conponent In an inert gas to algigss§agey¥ the maxi numtenperature so
reached, reheati ng t he corrponent at a constant rate to several pre sel ect ed-

val ues of t e, nte sed W t eriods of tine
h | éu;:v g lp'h po ntlnsteps
{erper at 3??%0 ?rsm °?'PPé’“ %er el w"'v it

foll d bso rea d, re ﬁ e comp ne 0 Several pre-se! ected perature.’l

fol I ove nv r.E ri %&.%9. e acmad aibred i

| nventl c l vﬁlue, Ilgﬁa%

(not shown}o eg ir! S use n a gas turbine engl ne an rom
a ni ckel bas ,@ynw;iﬁ@méqgg&,yedmﬁgqxgnﬂmr ks and/or fissures

accidental l'y A@s RirtHbidab GloEuRBwn) Biltie KIHA whizh @ uSéalin HgddinfibineldAgin€Alidinale m.u&ung
oper ati on @asel hiloy, FequeRtyMaEscom imahks Bhididr fifkret bécRIGnthIf nREHIRE theRorm Ydting af él6utrs HiBg
of the hl admargeithchifingdperaticnion itpr oper fl ow condi ti ons over the bl ade surface

wher_i n ser viThescordntarksinlubtiba thled isidedi@avaid Biatidg oftit bidde arei taeiteit pripecfiowicoritibdse
met al f r omowventhe iblatisirfdeandhen insergicnst r uct ed and further, nust be workabl e at

t enper at ur es Theffitivg misd beea miateiophich lirccotmpatitiie wity the artetab frdrmwhiichthesbladerig¢onsiructad) ande
and 15 yefurtherf must be wrekablegtfemperatures bejow thone whichdhrfitade operates it & gasdwrbing-engine andy)| t
in the f5| I D’?tmjtemﬁ TARpir eyt De inaieopditon whleh dosent tepultithe fiifng Geing lpst ynder thgse eapdifiaps.
nmade up fr Ghys@fiEst v'm s e P fromthedolipwipg roastituents, the quantifies pteachsf whichipstaipd Ryelght | s

st at ed by \RE'Pﬁ'FF@epercent age. 20 TABLE | Al

2 Co ' 9 - 11 O
8 = 20 10 Fe 0 - 1.8 Hf 1.0 - 1.5 30 Ta
1.0~ ¥ 1.5Ti . mEELE T 1.75 W 6 - 8 35

B 2.8 - 3.4Y 0.001 - 0.02 Ni Remai nder 40

A second alloy is provided which is made up from_the foll ow ng
constituents, again stated by wdtght perz- cent ag@ The second alloy is a
propri etsy aIon, sold as Mar MOOZo 45 5095 3 - 1P 0 353 843 B1 TABLE Il 5
C

.13 - .17 A Cr %25 _—105.758' 0.01 -
0. 02
Fe 0 - 1.8
RE 1.0 - 1.5
30
' Ta 1.0 - 1.5
Ti 1.2 - 1.75
W 6 - 8
36 . B 2.8 - 3.4
. Ni Remainder
-/
_ 40 _
A second alloy is provided which is made up from the following constituents, again stated by weight per-
centage. The second alloy is a propriety alloy, sold as MarM002.
45
50



Co 9.0 ' - 11.0 10 Cr 8 . - 10 Hf 1.3 -
1.7 Ta 2.25 - 2.75 15 ‘ Ti
1.25 : 1.75 W 9.5 €£p 01983 SusF1 0.03 - 0.08 Ni
Remai nder :Both of the alloys are ground to a powder, the size of the
particles-of which is less than 106 um The powders are then m xed
thoroughly by any known andpggpgeqigent neans, to provide in powder form 25
an alloy mx in the ratio 60:40 to 50:50 by Welght of the first and second
al l oys repectively. As stated hereinbefore, the filling nust be conpatible
with thg netal from which the cogponent igsipade. This, the alloy mx of the
resent invention may be used to ?if ect a rg air o% a%corrponent which is
made from Mar MOQ2. To enabl e app |cat|ong the Pdlllered alloy nmix Into
the fissure or score mark, it isBfurtherOaPked=wi®02n 30 acrylic or water
based binder of any suitable, freggly avaglgbl e.typggand is then loaded into
a syrimge, use of which al so ensures accuracy of 5)05|t|0n and quantity
apphed. After cleaning the conpﬁﬁent tfe povvd mx is applied to the
fissure via the syringe and thenﬂfhe com.poneat 1s7placed in an vacuum
furnace, which then purged of al g SO as,t av0| di sing of the
assenbly. A heating and cooling c cIe S f en ef f&cted as follows: 35
a) Heat™to [err] and hold for 30Thi nutesl-®Y Imcrke®® to [err] and hold for
30 mnutes. c) Increase to [err]wand hol ¢ §or 3016ri51ut es. The Increases in
heat shoul d be achi eved as quick*% as po % such that they are
effectively steps. d) After hol dfhg the eratLR'ep t [err] for 30
m putes, the conmponent Is gas faiiquenchkemaind®dH0C 40 and thereafter,
the—~heat is again increased, this tine with a specific rate of increase as
follows: .e) Heat fromJ[err] up to [err] at 50 per hour and hold for 30
mnutes. f) IE3miof thé QIBYd £é frbund b & sowhié/ thd sizdlor hé pdrficidd f wHKhUY lesdithn A8 win.f Or 30
mnutes. g) Haapowdsrd Beltifh ixed horb&ghiy by ady khdvnaad cdi@srlenBtend) @l pebvid@in pokder form,
m nut eszs  han dieysmik thereiBOIA0 taB0I50 bpwesight ste fidt dnd Jacdnd bilbys epsttieynPer at ure i n
anbi ent r oomAattaes péreiiimfore} the filling mushise dompatibie natinthe metaidrolnandiich thg comgbnept Bmakie.ng
ef f ect s al Trem, thegpliof mik nfshe regentiivectiop maybe Usedioieffert @ fepaihat a campoheant widchds ihade from
t he conponMarM00ZIhe second nentioned heating steps effect diffusion of the
new al | oy ando eiablegpplicatipag of the povidered aley wbrdnta the,tissure or scpre mark; itie furthes mixgdwithant o
pr ovi de¥ anadryie evjwaler based dinder offfiy SS'Bé'S-rfGe'%a'sﬁ"#WRﬂf@ﬁ istthendeadesinte asyyinge, use of
conponent E’l‘l?‘fﬁ'ﬁ?leéﬂ’ﬁ GQ“E?'%V(BPW%%F"(H“SW“ plied.i t s surface when It |s rempved
from t he heat'f %°°“?°H'E°6t ﬁ'ﬁﬁ?"ﬂﬁfm'étsmﬂ@ Br“?.f‘sﬂ}ﬁe via the ?ﬂ?
fromthe aP‘?" ' }fP"F‘ﬁ“ E?" 2%‘74’?@?5?9 At sp é’p‘gFY%’d’x éheaafs
achleve ét W sclosed in tables | and 11 as
descri bed he "";ﬁﬁrﬁ?m cally stress tested and have been
found to pos a.
undanmaged co% chade %ﬁgﬁﬁ%ﬁ@?&dﬁi&mﬁ f@{/eq'lgché%éasg heﬂ?&fﬁﬂ%%&#ﬂe&%@@la 'ms 1.
An @l l oy m x dwér i tﬁ%m b BPAS0°C o 36 Wnintited, the 35rRsdnéin Is Qifs faP GRS DoNBI Ch
are Used I n %mhih&baffeﬁfﬁ%@uéﬁﬁswgﬁn fhoreased, this ime with a specific rate of increase as follows:
e) Heat from 900° up to 1080°C at 50° per hour and holid for 30 minutes.
f) Heat from 1080°C up to 1140°C at 50°C per hour and hold for 30 minutes.
g) Heat from 1140°C to 1190°C at 50° per hour and hold for 30 minutes.
h) Gas fan quench to below 100°C and then to room temperature in ambient room atmosphere.
45 The first mentioned heating and quenching effects alloying of the two alloys and brazing of the resulting
alloy to the component. The second mentioned heating steps effect diffusion of the new alloy and the material
of the component across the interface, so as to provide an integral product.
The second gas fan quenching cools the component sufficiently to avoid oxidising of its surface when it
is removed from the heating device, into ambient atmosphere.
- 80 Components made from the alloy described in table Il herein and repaired by the alloy achieved by mixing
and heating the alloys disclosed in tables | and- Il as described hereinbefore, have been mechanically stress
tested and have been found to possess those appropriate charactenshcs which are present in undamaged com-
ponents made from the alloy in table It herein. :

85
Claims

1. An alloy mix suitable for the repair of nicke! based alloy components which are used in a high temperature
4
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'EP 0 353 843 B1 TABLE I1 5

. C e—
.13 - 17 A ' 525.- ' 0.01 - -

9.0. - 11.010C EP@"‘%M‘ | 1 3 H"@gﬂ”ﬁilmmm
2.25 - 2.75 15 _ *1. Lo "I
1.75 W. 9.5 - 105 : 0.03 - 008N|_ 5o
Remai nder 20 Both of the all %r’ér ground to a powder, the size of the
particles of which is |l ess than 106 um The powders are then nixed -

t hor oughly by any known and conv%n ent neans, {oO prci\g de in powder form 25
an alloﬁ nmx In the ratio 60:40 to 50:50 By wei ght *of the first and second
"al l oys repectively. As stated her@k nbef orfe‘25t he-.f i5.i78g nust be conpati bl e
with the netal from which the comgponent ig, gpde Bh@g the alloy mx of the
resent invention may be used to effect a repair of conmponent which is
made from MarMQ2. To enable appl‘-‘r"'batrons9 t e &oﬂdered aI loy mix into
the fissure or score mark, it isdwrther gn xed-wiiph an 30 acrylic or water
"based bi nder of any- suitable fr y avall le_type and is then | oaded into
. a syringe, use of which also ensures accur cy of osrtron .and quantity -
~applied. After cleaning the conp@i®ent, "t JPowder 2ri72 is applied to the
fissuresvia the syringe and thennishe comp paneat hssgpl aced in an vacuum.
furnace, which then purged of air, so as tq avoid OXIdISIng of the
“assenbly. A heating and cooling &cle is%*Ren &f t8cPed as fol l ows: 35 -
a) Heat to [err] and hold for 302zm nuteso.lg3 | Rcreaee to 950 and hol d for
30 mnutes. c) Increase to [err].and hb?g ford30 m nutes. The increases in
-hea§ shawul d be achi eved as quick as po MBr8%®&uch t hat they are
effectrvely steps. d) After holding the terrperature at [err] for 30

m nutes, the corrponent I s gas, fan quenched to 900C + and thereafter,
‘the heat is °r‘?ﬁ‘ryéa’§éﬂ’“""(°ﬁﬁ‘§°"(qefrﬁ‘°\ﬁh"? of the rarlig er?frfeicr'afeésw 1°ﬁ(’:'f“ease as
follows: e) 3‘ VF:P wwd 'H meags.Jo Y' "rEﬂ’” deygorm,

m nut es® f)a“ ¥ 't"f"l’ i'é? :n‘foob °ft3 %Hmﬂe%fﬁ e °P“ f?a"%
m nut es. r

T UL 22 Gl 0 pl R 8 e e rfe e o o S @eﬁ%ﬂﬂ grom,
anbi ent room csonééf o po emea .r,;.L rrrews;u& otm;rmsrmg rrrrtng,rg
ef f ect s,al g rcrw gi f :3 SR & :rﬁ'geﬁa "rf Jmtﬁ.raag a% bt AN n

t he  conponggich aidd\&; Btadyiosi B&Aiit) Agpiedt eps ef ect di ffusr on o

new al | oy an de\ftemeamg felcarhpoRént, tutbepowmsvpne%% @6 fisstuld Siaittidl sPringa 6 the'“?lQheac%mI 0
provi de an phidhadpiaded Y AGEim fupfacs, WARK theidRifgel 3Naird46048 & HvBid oidiéigtof thb @ssembly.
conponent sufA heatitht ooliny cfdidis the ¥ffedied bdWgilors: I tS surface when it is renoved
from t h& heatd)ngat@easoerandinit ®r 30¥hin@ed. at nosphere. 50 Conmponent s nade
fromthe all ayindeassto bsod andholdddyi3e mibitekier ei n and repaired by the alloy
achi eved by ) ¥ricregse to 1190°C and hold for 30 minutes. The increases in heat should be achieved as quickly as
] possible, such that they are effectrvely steps.

e . d) After holding the temperature at 1190°C for 30 minutes, the component is gas fan quenched to 900°C

40 and thereafter, the heat is again increased, this time with a specific rate of increase as follows:

@) Heat from 900° up to 1080°C at 50° per hour and hold for 30 minutes.

f) Heat from 1080°C up to 1140°C at 50°C per hour and hold for 30 minutes.

g) Heat from 1140°C to 1190°C at 50° per hour and hold for 30 minutes.

h) Gas fan quench to below 100°C and then to room temperature in ambient room atmosphere.

45 The first mentioned heating and quenching effects alloying of the two alloys and brazing of the resulting
alloy to the component. The second mentioned heating steps effect diffusion of the new alloy and the material
of the component across the interfacs, so as to provide an integral product.

~ The second gas fan quenching cools the component sufficiently to avoid oxidising of its surface when it *
' is removed from the heating device, into ambient atmosphere.

50 Components made from the alioy described in table il herein and repaired by the alloy achieved by mixing
and heating the alloys disclosed in tables | and Il as described hereinbefore, have been mechanically stress
tested and have been found to possess those appropriate characteristics which are present in undamaged com-
ponents made from the alloy in table H herein.

Claims

1. Analloy mix suitable for the repair of nickel based alloy components which are usedina high 'temperature
s .
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“and heat i ng the'alléys di sclosed in tabres.J and 11 as described -

her ei nbefore, have been nmechanically stress tested and have be?ﬂlﬂ
‘possess those appropriate charact ergped 35684384 Ch are present in u ”,””'m”m
com ponents nade fromthe alloy In table 11 herein. 55 Clains T An mllwys =«
m x suitable for the repair of nickel sed Al C onents which are used
e hi gn_t ornfBreTR b o/ gty At corsli 3 oo by GSEFPER |
11111211211211111112111 environnment conprises a first alloy, the constituents

of which by wei ght are: TAByagLeb 1A 2 - 3 Co 9
- 11 104 Cr 8 - 10 Fe

0 - 1.8 Hf 1.0 - 1.5 Ta 1.0 - 1.5
15 Al Ti 2 - 31.25 - 1.5 W

6 -8 B 2.8 . 3.4420 -

Y 6001 - 002N © retainder 3 mixed with a
second @l | oy the constituents of G%hich b¥ weight18re: TABLE Il 30 C

L 13N\ - .17 Al 5.2Fe - 975 B- 1.8 0.01 - 0.02 35
Co 9.0 - 11.0 Cr s 10 Hf 1.3

- 1.7 40 HE io0 [z 1.3 2.25 - 2.75 Ti
1.25 - - 1.75 W 9.5 Ta - 103507Zr - 1.5 0.03 - 0. 08 45
Ni 1 Remai nder and wher ei gpit he weihghi percegngage of the first alloy
‘to the second alloy is in the ragge 60:4g to 50:5Q and 50 wherein
both alloys are in powder form An alPoy mX a% clainmed in claiml

wherein the wei ght percentages oB the fiRs8 al Foy3t4 the second alloy is
60;40. B5 3. An alloy as claiged In chapphyl_whgrgsn the grain size of
t he~powders is | ess than 106 [ergi 0208% 6:62

Remainder
25 mixed with a second alloy the constituents of which by weight are:’
TABLE I1
30 .
C .13 - .17
Al - 5.25 - 5.75
B 0 e 01 - o . 02
% Co 9.0 - 11.0
-Cr 8 - 10
: £ . - .
W H 1.3 1.7
40 Ta 2,25 - 2.75
W 9 . 5 - 10 . 5
5 Zr 0.03 - 0.08
Ni Remainder
and wherein the weight percentage of the first alloy fo the second alloy is in the range 60:40 fo 50:50 and
50 wherein both alloys are in powder form.
2. Analloy mix as claimed in claim 1 whersin the weight percentages of the first alloy to the second alloy is
60:40.
s 3 Analioy as claimed in claim 1 wherein the grain size of the powders is less than 106 um.

4. Amethod of repairing score marks and/or fissures in a component made from an alloy the constituents
of which are



4 A nethod of reparrrng score marks and/ or fissures I n a conmponent made
froman alloy the constituents of which are 5 EP 0 353 mmnmu“““llullm
11111111122111922111121111111111 C  gp o 353 843 BH- 13 - H

- 5,75 B 0.01 - 0.02 Co

- 10 Hf 1.3 - 1.7 Ta 2.25 - 2. 75 T| 1. 25
- 1.75 W 9.5 - ¥W.52Zr ,i3 -0.037 - 0.08 Ni

Renmai nder conprising the stepﬁk of app i2 gto aj,? score marks and/ or
fissures, a mxture of afrrs ovvder |1 Oy : t he constituents of
whi ch cgnprise Al - O.BICO- 0.02 9 - 11 25 O

8 - 10 Fe 0 co - 9108 HL 11.0 1.0 - 1.5 30
Ta 1.0 - 1.5 Ti 1.25 - 1.5 W 6

-8 35 Cr 8 =10 28 . 3.4%Y
0.001 - 0.02 Ni Rem# nder 4Q3and-a segond powdered all oy, the

constitments of which are as ngse of tas conp9n§€ whi ch m xture is bound
by ad acrylic or water based binder, heafing and’ Yhen cool i ng the conponent
in an inert atnosphere so as 4 ef f ecl. BPazrnglelSthe nixture to the
conponent in said inert atnosghere ang,gffectyg@i$fusion of the mxture and
t he conponent material across the |nt§ égce th@ ﬁgetmeen 45 5. A net hod

of repa¥ring score marks and/ 8F fissuPe23in"a Lofonent as claimed in claim
4 wherein said heat- ing and 83oling Bewmpinderprise: a) Heat in an inert
atnDsphere to [err] and hold for 30 mnutes. b) Increase heat to [err] and

hpl. d.for onm ﬁﬁ% the s?e of ap lyin tf ;aui g%ﬁ% an(fitﬂ'tﬂsgu%s aerﬁ&tllre?nfjﬂrgﬂngdg{'eq"alléo

mer.J}es2 ; tso ature o
Re-Yreat to [err arateo err] hour and holdfor 30 mi nut es.
Al 2 - 3
2 Co 9 - 11
Cr 8 - 10
Hf 1 . o - l . 5
Ti 1.25 - 1.5
W 6 - 8
35 B 2.8 - 3.4
Y 0.001 - 0.02
| Ni Remainder
—/
« .
and a second powdered alloy, the constituents of which are as those of the component, which mixture is
bound by an acrylic or water based binder, heating and then cooling the component in an inert atmosphere
s0 as to effect brazing of the mixture to the component in said inert atmosphere and effect diffusion of
the mixture and the component material across the interface therebetween.
45

5. Amethod of repairing score marks and/or fissures in a component as claimed in claim 4 wherein said heat-
ing and cooling steps comprise:

a) Heat in an inert atmosphere to 450°C and hold for 30 minutes.
b) Increase heat to 950°C and hold for 30 minutes.

50 c) Increase heat to 1190°C and hold for 30 minutes.
d) Quench by inert gas to a reduced temperature of 900°C
e) Re-heat to 1080°C at a rate of 50°C per hour and hold for 30 minutes.
f) Increase heat to 1140°C at a rate of 50°C per hour and hold for 30 minutes.
g) Increase heat to 1190°C at a rate of 50°C per hour and hold for 30 minutes.

88 h) Quench by inert gas to below 100°C and then expose to room atmosphere and temperature.



f) Increase heat to'[err]at a rate of [err]per hour ‘and hol d fmor 30

mnutes. g) Increase heat to [err] at a rate of [err] per hfﬂummmm,”ml")ﬂll
30 minutes. 55 h) Quench bypigrsgséss@is to bel ow [err]il
expose to .room at nosphere and tenperature. EP 0 353 843 c L omos o
1111111111;&&3&%}%&101111111 Pat ent anspr Oche 1. Legi-erungsmn schung

geei gnet zum eparpl eren von Werkstucken aus N ckell egl erungen, die in einer

Um . gebung,,__m' |:[e ibﬁnﬁr%s-gmﬁéeﬁl&% ﬁ&}éﬁ&én Wgﬁ&ﬁckgmghic@llggleru gen, die in einer Um-
Legi erungsm M%g:“!t:‘u fror Fomplfatur-GEALE2 WeRHdn, Adbei die Legierungsniibthirig-eind 8fstelegierung auf-
Bestandjeil e ‘Aéer,géo gggtﬁ%@é@agw,%g,oiﬂl ?@?ggﬂ%%im: TABELLE I 10 Al

2

Cr 8 - 10 Fe 0 - 1.8 Hf 1.0

- 1.5 Ta 1. - 1.5 Ti 1.25 - 1.5W

0 " 8 Papngms 10 54 s |

y 10 0.001 - 0.02 Ni Rest und diese erste Legierung mt

ei ne¥ zweiten Legi erung verm scht ist, .deren %st andt e'bl e I n Gew chtspro-
30 . zent die foigenden sind: TABPLLE I | c - 13 -

.17 Al 5.25 - 575 B Co 0901 - 110. 02 40

Co 9.0 - 11.0 Cr cd g - 10_Hjq 1.3 -
1.7 451 : . Ta 2.25 -

2.75 Ti 1.25 - 175w Fe 85 - 108 zr 0.03
- 0.08 50 Ni Rest und woHlé€l. der ®W0i chtspLogentsatz der ersten

Legl erung zu dem Gewi cht sprozentsatz ?gr zwel heg Le- 5§ glerung im
Ber ei ch,zwi schen 60:40 und 50:50 liegf,” und wobél bel de'Eegi erungen in

Pul’verformvorilegen. 2. LegierungsnBdchung AaéR Ansptu8h 1, bel wel cher
di e Gewi chtsprozentsltze von erster zy zweiteg Le- gl egung 60: 40 betragen.

/ B 2.8 - 3.4
2% ¢y 0.001 - 0.02

Ni Rest

und diese erste Legierung mit siner zweiten Legierung vermischt ist, deren Bestandteils in Gewichtspro-

30 zent die folgenden sind: -
TABELLE II
35 : .
C .13 - .17
Al 5.25 - 5.75
k_/ B 0.01 - 0.02
“© Co 9.0 - 11.0
Cr 8 - 10
HE 1.3 - 1.7
p ' Ta 2.25 - 2.7%
R 21 1.25 - 1.75
W 9.5 - 10.5
Zr 0.03 - 0.08
50
Ni Rest

und wobei der Gewichtsprozentsatz der ersten Legierung zu dem Gewlchtéprozentsatz der zweiten Le-
85 glerung im Bereich zwischen 60:40 und 50:50 liegt, und wobei beide Legierungen in Pulverform vortiegen.

2. Legierungsmischung nach Anspruch 1, bel welcher die Gewichisprozentsétze von erster zu zweiter Le-
gierung 60:40 betragen:



EP 0 353.843 BL' ¢ L M S3 Legi-erU-ng_ nach Anspruch I
di e. Tel | chengr 6Be des Pul vers kieiner als 106 pmist 4. Verf Iﬁ I[' D@!UII‘
Repari eren Von Kerben und/ oder R ss@phdsdsfigiem Ver kst Cck, we HE *

Legl-erung .besteht, die aus fol genden Bestandtel en besteht 5 C

é?’ ) 39 l'da]g'i7eru'?\\|g nach Ansprych ?,’ bze?welchér die 1Se||cZ95ng|%l3§ des Pylvers klgheg %Is 106 um lgp

1.7 15 4  Verf

.02 10

hren zum Reparieren von Kerben undl-gaer Rissenin einemWeﬁétﬁok, welchesaué Siner i.eglerung_
1. 25 B 1. beZéht\Mie aus fol enden‘%egtandteile'n besteht> ZT _ 0.03 - 0. _ 08 Ni
Rest 25 wel ches Vertahren die fol genden Schritte unfalft: in die

kerben undl oder Risse wird sine Mschung -aus einer ersten und el ner zweiten
pul veri sl erten Legi erung ei ngebracht, wob®l tdie 8ctandtel e der ersten

Legi erung di e fol genden sind: &0 5.25 - 5.75 A

2 - 3 Co 9 .- o 10 35

Fe ~ o O - 1.8 WP dof - 0.6z 1757, 1.0
- L5 Ti 1.25 - do75 40 MO - 11.% -8 B 2.8

- 3.4y 0.001 - €r02 45 g - 10 Ni

Rest wahrend die zweite pul veriﬁi erte Le:g;l erung, di e gl ei chen Bestandteile

enthilt, aus denen das Werkstf&Ek bessht® wovelidf e Legl erungsm schung

durch etthen auf Acryl harz oderTa\asser 2z28 erend27Bi nder ge- 60

bunden und dann des Werkstick 4f einery lperten Atqosphare derart erhitzt

und dann abgekfihit wird, dal B esne HartVverl ot unhg der Legl erungsm schung

mt dem Werkst~ck In der Inert®n At rms%'rﬁare'erlfQ)-lg%t und dann eine Diffusion

der Legi erungsm schung und deszdhteri ap pes- Wg log f cks enti ang

derBér f f’hr ungs- flache erfolgt. 66 5. Verfahren zum Reparl eren von Kerben

undl oder Rissen In el nem Wer k3 ck nachRe&s&pruch 4, bel wel- chemdie

Er hi t zungs- und Abkfl hl ungsstufen die folgenden Schritte unfassen: a) Es

erfl bigt eine Erhklzung In elner Inerten Atnosphare auf 450C, und di ese

Tenper ajgur W wélchad virkahren die @slgehdanGeigitth asnfaBtnin die kerben und/oder Risse wird eine Mischung aus
einer ersten und einer zweiten pulverisierten Legierung singebracht, wobei die Bestandteile der ersten

Legierung die folgenden sind:
% Al 2 - 3
Co 9 - 11
o3 8 - 10
35 Fe 0 - 1.8
RE 1.0 - 1.5
Ta 1.0 - 1.5
— : Ti 1.25 - 1.75
“ w 6 - 8
B 2.8 - 3.4
Y 0.001 - 0.02
45 Ni Rest

wahrend die zweite pulverisierte Legierung die gleichen Bestandtsile enthélt, aus denen das Werkstilck
besteht, wobei die Leglerungsmischung durch einen auf Acrylharz oder Wasser basierenden Binder ge-

50 bunden und dann das Werkst{ick in einer inerten Atmosphére derart erhitzt und dann abgekiihit wird, daf
eine Hartverldtung der Legierungsmischung mit dem Werkstlick in der inerten Atmosphere erfoigt und
dann eine Diffusion der Legierungsmischung und des Materials des Werkstiicks entlang der Berdhrungs-
flache erfolgt.

ss 9 Verfahren zum Reparieren von Kerben und/oder Rissen In einem Werkstiick nach Anspruch 4, bei wel-
chem die Erhitzungs- und Abkiihlungsstufen die folgenden Schritte umfassen:
a) Es erfolgt eine Erhitzung in einer inerten Atmosphére auf 450°C, und diese Temperatur wird 30 Mi-
nuten lang gehalten,
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8 *C L M SEPO 353843 BL b) Die Tenperatur wird a

und 30. M nuten | ang gehalten. c) Die Tenperatur wird auf 1193““%““““”““"“
30 Mnuten |ang gehalten. d) Es erfgl gisssigigs Abschreckung durch §intlnkrtes*
Gas -auf esne verrM nderte Terrperatur von 900C s) Es erfol gt sine

W eder er hi | zunq))g f. 1 080 er St unde, wobel die
Tenpe- 5 o g g v‘\f‘ﬁ %ﬁfﬁa mu Es erfol gt sine

Er hkt zung auf 132 %Ogm Gut R ﬁgde%ere,ﬁpeam dol-d. 2n9
ge- hal ten wird, gl e.ﬁ &Lm shunld, Vobe) g TémpbO"
500C pr @ St undegy,Houi ,:a ,@,ﬁe Vﬁ,gg ge- ha ten WII’ 3

erfol gt sine Abff@:h&rﬁ:fgkblﬁ& e I(»}Jhuﬁhﬁo"b'?ﬁtrd?rﬁﬁR@&n%Ufc Méﬁﬁde'@@ﬁMﬂﬂeﬂ%%eﬁUf
Raunt enper at ur Hallendfds. Ungebenden At nobsphare. Revendi catlons 15 1. Mel ange
d' al | iages, adag)Ee eftsit e ErRAMAG alf 1190°Cfit éhiek RAS v 500 prb S@RIeSI®SEMInGléh Iargeee |
qul sontutill samgenddds un environ nenent b haute tenperature, conprenant un
pr et er 1al | i agen) Eslenfuigt bisAtschiackink darth ein is@tel Casauf yntdr dAD°C & darBlufRdumtmperatur 2

- N~/ 3 25 Co inderum@ebenden Atmosphare. 11 Cr 8 - 10 Fe 0

- 1,8 30 Hf 1,0 -

1,5 Ta 1,0 - 1,5 Ti 1,25 - 1,5 W S -
8 B Regendications 3,4 Y 0, 001 - 0,02 N Rest ant 40

mel ange®avec un deuxilne alliage, dont Iss contituants sont, en oi ds: 45
50 50 9 1. Mélange d'alliages, adapté pour la réparation de piéces en alliage & base de nickel, qui son uti||sées dans

un environnement & haute température, comprenant un premier alliage, dont les constituants sont, en

poids :
—/ 2 :
' TABLE I

Al 2 - 3

25
Co 9 - I
Cr 3 - 10
Fe 0 - 1,8

30 Hf 1,0 - 1,5
Ta 1,0 - 1,5
Ti 1,25 - 1,5

% w 6 - 8
B 28 - . 34
Y 0,001 - 0,02

- Ni Restant
40 .
mélangé avec un deuxiéme alliage, dont les contituants sont, en polds :

45 .

50

85



EP 0 353 843B1 111111213111111121111121111111 TABLE Il s

C 0,13 - 0,17 Al 525 - °~ '5 75 B "M,ﬂa’

0,02 Co~ 9,0 - 11,0 O epossshassr - 10 Hf ”!" c’ "””'!””"I
1,7 Ta .+ 2,25 - 2,75 15 LOoMTis
1,25 - 1,75 W 9,5 - 10,5 Zr -0,03 - 0,08 20

Ni Restant et dans | egql _=nge pourcentage en polds du premer alliage
par rapport au deuxiene ailidg€ €st dans |a plage de 60: 40 A 50: 50, et

dans | equel |ea deux alliages sont sous forne pulv6rul ente. 25 2. Mlange
daliiaggs selon la revendication 1, cdans hgguel | eg ppurcentages en poids
du premier alliage par rapport au deuxi bne’ alliage Sont de 60: 40. 3.
Al'liage selon | a revendication 1, déhs Iear@él ia ta»lYe des grai ns des
poudres est Inf6rieure A 106 pim 4B Proo®d6 de repeg ati on de narques

d' erafures et/ou de fissures dans ugg pl €59 réali seﬁ d:l partir d un al -

tiage dent |es constituents sont: 3 C

0, 13- - 0,17 A 5,25 - Cr 8 75 B 10 0,01 - 0,02 Co
9,0 - 11,0 40 Cr 8 Hf- ;,3100H 37 1,3 - 1,7 Ta
2,25 - 2,75 45 Ti 1,25 -

1,75 W 9,5 - 10,5 zr 2 o243 * 279 08 N Rest ant

conprendht | eS etapes d' appliquer alikditeb2far-ques I7%rafl ures et/ ou
auxdites fissures, un mlange d' un gfeni e sal | ] age 195 poudre dont |ea

constituants conprennent: S5 10 EP 0353843B1
CL M SA 2 - 3 CF 093 - _008 13 ¢ 8 -

10 @ o O - 1,8 Ni Restant

et dans lequel le pourcentage eh poids du premier alliage par rapport au deuxiéme alliage est dans la
‘plage de 60 : 40 a 50 : 50, et dans lequel les deux alliages sont sous forme pulvérulente.

25
2. Mélange d'alliages selon la revendication 1, dans lequel les pourcentages en poids du premier alliage par

rapport au deuxiéme alliage sont de 60 : 40.

3. Alliage selon Ia revendication 1, dans lequel Ia taille des grains des poudres est inférieure a 106 pm.

80 4. Procédé de réparation de marques d'érafures st/ou de fissures dans une piéce réalisée & partir d'un al-
fiage dont les constituants sont :
35 C 0,13 - 0,17
Al 5,25 - 5,75
‘_ B 0,01 - 0,02
~ Co 90 - 11,0
Cr 8 - 10
Hf 1,3 - 1,7
Ta 2,25 - 2,75
435 Ti 1,25 - 1,75
\'i4 ‘ 2.5 - 10,5
Zr 0,03 - 0,08
50 Ni Restant
comprenant les étapes d'appliquer auxdites marques d'éraflures et/ou auxdites fissures, un mélange d'un
premier alliage en poudre dont les constituants comprennent :
85
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Hf 1,0 - 1,5 Ta 1,0 - . 1,5 10 Ti -
1,5 W 6 - 8 B 2,8 - 3,415 M@ m mm
Y * 0,001 - 0,02 Ni - T 29bazd et d' un deu w””"!
en poudre, dont |es contituants sont senblables A ceux de la plbce, leqdei s *
n6- | ange est 116 par un |liant A base d'acrylique ou d' eau, de chauffer '
puis de refroldir la plece dansayne ap- nospherg inerte, de fagon a

ef fectuer un brasage du nel ange surla_plice dans | adite atnosphere inerte,

et A effectuer une diffusion ducfs?el ange et"du ndt6riau de la pl bce au
traversgde |'interface situe enCre | e8 deux. 2505. Procede de reparation de

mar ques d' eraflures etlou de fiﬁ ures dans_unelp%ices selon la

revendi cation 4, dans | equel |esSdites btapes. de’Chauffage et de

refoi di ssement conprennent |es Bfapeslde: a) cHaliffer dans une atnosphere
Inerte a 4500C, et maintenir cefhe tegpperature jpgndant 30 m nutes, b)

augrentsr | a tenperature A 9500( et | I nteni,r_pendant 30 m nutes, 30

C) ‘mdgnenter |la tenperature A1 l9006?’3gﬂl'a mailr eni r pendant 30 m nutes,

d) trenper par du gaz inerte, AWine ténper-aturé r~dulte de 9000C, e)

rechauffer A 10800C, avec un tagx de »@C par hgyfe, et maintenir cette

t enpdr at ure pendant 30 m nutes, f) au ter g tenperature a 1140C, avec

un taux®de 500C par heure, et nXinteﬁ&BBEéts tgﬂﬁ%rature 35 pendant

30 minutes, g) augnenter |a tenNpart uRestamt 11900C avec un taux de 50C par

heurs, et maintenir cett tenperature pendant 30 minutes, h) trenper par du

gaz Inerte A une tbnperature inferieure a 100C, et ensuibt exposer A

" atyrosgher e glyufaduiod Bkgh 3h Poure 200RH 18 tofiRuants Qort Sembfibieea ceux de la pléce, lequsl mé-

lange est lié par un liant & base d'acrylique ou d’eau, de chauffer puis de refroidir la pidce dans une at-
mosphére inerte, de fagon & effectuer un brasage du mélange surla piéce dans ladite atmosphére inerte,
et & effectuer une diffusion du mélange st du matériau de la piéce au travers de I'interface située entre
les deux.

25
5. Procédé de réparation de marques d'éraflures et/ou de fissures dans une piéces selon la revendication

4, dans lequel lesdites étapes de chauffage et de refroidissement comprennent les étapes de :
a) chauffer dans une atmosphére inerte & 450°C, et maintenir cette température pendant 30 minutes,
b) augmenter la température & 950°C et la maintenir pendant 30 minutes,
30 ¢} augmenter la température 4 1190°C et la maintenir pendant 30 minutes,
d) tremper par du gaz inerte, & une température réduite de 900°C,
e) rechauffer & 1080°C, avec un taux de 50°C par heure, et maintenir cette température pendant 30

minutes,
f) augmenter la température & 1140°C, avec un taux de 50°C par heure, et maintenir celte température
35 pendant 30 minutes,
' g) augmenter la teméparture & 1190°C avec un taux de 50°C par heure, et maintenir cefte température
pendant 30 minutes, . '
h) tremper par du gaz inerte 4 une température inférisure & 100°C, et ensuite exposer & I"atmosphére
(- et & la température ambiantes.
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