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pxi de and 0. 0008 cm ni ckel -3% boron. A binder solution containing nickel

| ake having a size range, of about OEI?-l. Q0 m crons, polystyrene, toluene
nd - divgt yne was® prepared and applied 82Fﬁc§6?i35 surface of nickel base 40
buper al | oy test bl ades. Binder solutions containing varying anounts of

I ckel fl akey; ) &b on the
it rengt h of %]tnﬁgé'grﬁtﬁgéié%%%gin%\%icﬁﬁaoﬁ%g'%?ﬁékgf%ed%% 's%{gigﬂ?%ﬁ?ﬁga\%ﬁ% brushed
bn the blade tip surface and then the ceramc particles placed thereon. The
barticle density was ranged between abtREBCE 100 per square cn2. After

pbout 20 i nutes, the bl ade was heated at 1080 C (1,975 F) in argon and

eld for 1-6 hours, as shown in Table 1. To exam ne the strength of sinter

bonds, 45 inpact tests t n gihase and 5kg.(ten pound)
o Ght was. G Opped-ont o coE i Eetad Eile (S0 ek Sdapiabpebout 20 o The
bt rengt h of the bond was aring tne nunber of particles
ponded to%the tip before the tesdkeM t h tdigm tuk Thieeded to the tip after
he test. This ratio is presentesti n TabdtdT, BES °Bf @49 Re®elriian". O
ourse, high pegpeniveres argramsi cati ve Bfummod bonds. As Reteaédontwhen no
I ckel flake was added to the binder solution, many particles were
jBli sl odged during the 50 inpactOtest, indicatihg a poor bond. |8grqved
[Results Were achi éved as the dhmdmt of nickel? flake increased. oph€ maxi mum
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how t he diffusionof such flake alters the ¢ osition of the Rhade tip, -
hnd (2) how the viZcosity of the binder solutjon is affected bygadditi on of
W he flake, Betweer,about 0.5 ahd 15 grans of 1the 0.5-1.0m (m ciggn) -ni ckel
gpowder or nickel flake will be useful when the diffusion heat jjgpeatment is -
ooyt [err] (1,9 F) for 1-6 hours. The ss j preferred range i98.Q@. 5-4
rans for 1-2 hourpg at 1080 Cd 1,975 F). Carrger |iquids othetobhan the
ir eferred toluene-diglyme mxture may be used, such as, e.g., xylene or
M xt ures 28f xylene and tol uene. They nust have a | ow viscosity, for reasons
BB scussed above, of no greater than about 1-10 centistokes. Al so, they _
B houl d have the* semsurey apbrratdionl dhlarkectastdest e 35 ah@fhretdn@ed 5 EP O
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Mised rather thanh podnstnelrstyY®BlE | 5 Effect of .Nickel Flake Content
hnd Sintéfing Time on Git Retention 10 Ni
| ake Sinterin Ti me Content* a [err]
o Grit Specinen . gr ans ' Hour s
BRet ention A ' 0 ' 6 ' _
, .0.25 2 93.6 C
% s 3 Clams 2 - 99 D 1
5 1. A method for joining agglufﬁity of ceramic particles (18} to the surface of a metallic article :]:xsed at
elevated te%perature comprising the steps of: 95.5

. a) deaositing on each particle (18) a multip1e layer coating (30.32) comprising a first oxie I#er (30)
\_/ 40 stable at elevated temperatures and a second metaﬂ-@@eﬂ (32) compatible with and cﬁpab|e of ‘
. diffusing into the af8e;4 J 8 : - 6
3 00 25 * Anpunt bpéoatirigctke brtifié alkacendithed bibder 30utins cahpraing a neheviscodty whirianiquid anda - |
@ ont ai ni ng 100 ¢emioplastienesin vihewin tth Gbiy feyes i darborgresidme op teyasticiereries a4 v3&iliza-

@ ains 1.- A nethed for joining a plurality of ceramic particles (18) to the
B urface @ a nmechfifdoging pisingle dayas efcthes cerarmie \pattieles {18)ip esiosaivy FrRECSLISIFHINSOMe tticle
5t eps ‘of : a) depw®fadndg on each particle (18) a nultiple |ayer coating
& 20, 32) conpri sPhipalinofthe asclegs Pwelaaw,aee%an & the metal layet (32hprcsagh comic paricle into |
B enper at ures anietSlecHRpeRREagterized B using 85 said binder| piutien,f AL ePntaking iR addion”
@i ffusi ng into f’ﬁ@'_ %gf‘itrf!ﬁét%(,s"')p “'f&ffé& ?”i%e’,tto %ei'f’t‘ﬁe@l';é? :é‘G'F'Ft g%’ejﬁlﬁﬂ;ﬁ;‘fglﬁ%@ﬁn‘g
. ol uti on %O_r_rprl ghar teﬁzeﬁd qzmﬂﬁr@?gur%%q tﬁy dlspors?gc})ne}:f ngﬁs"lng’; %@gr of the ceramic particles (18) a = !
plurality of the metal particulates (39) are attracted by capillarity into the joint between the ceramic !
particles (18) and the article surface so that during the subsequent heating of the article the metal '
particulates (34) diffuse in said joint into said metal layer and into the article surface.
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2. A method for .joining a plurality of silicon carbide particles (18) the tip surface(11) of a nickel base
superalloy article comprising the steps of:
a) depositing on each particle a two layer coating wherein the first layer (30) is an aluminum oxide
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t her rmpl astic resin wherein the resin | eaves no carb “Smm -
article surface after volatiliza- tion. 45 ) ﬂ““ﬂgﬂ nnn | e |
I ayer(‘gf the cerami ¢ particles (18) EPD 25408871 B1 space aty ot orf tfie

article surface, and d) heating the article to diffuse at least a portion of

the metal |ayer éll)oonechcramcepartlclelntoth article surface

char act er i 78"t rT EPRIFFIL LESIOR PYHE" BF RYED 'éybsltyuﬂed‘?fyé’eé‘ﬁﬁddftr?fﬁhae(S’H'F%IY'ﬁ?eng in
addition nmetal particulates (34) which are smaller than said ceramc

particles (18) and which are capabl e B&BEH I di ffusing into the

article gurface and into the netal |ayer on the ceramc particles (18) and
characterized in that during the di spositi on of said single |layer of the

ceram c particles (18) urality. of e t| uI ates (39) are
attracted by capi IIarit;a/E ?Btt‘ﬁéﬁl ?’Fﬁ bEEE EQ Eﬂ c particles (18)
and the article surface ing of the

article #he netal parti culﬁiefs é,gél) dlf U§€ekin aqumbm nt into said netal
|l ayer and into the articles #ode°g oi gi ggia plurality

of silicon car éirg:np@,r;tlcl ,_sa 48) the tg@usgrface(ll) of arstekeliohase
superal | oy arté%l'é‘mpl ri stng € Steps Of i a) ‘depositing on each particle
a two |ayer coatimg wherein the first layer 630) is an al um nufSoxi de 6

m xt ure.”Ther nopl&sti c resi nsOs2%h as pol ymehyl styrene may be2d3éd rat her
than pol ystyrene.CTABLE | Eff@e$ of N ckel FRake Content and SPRtering Tine

on Git RetentiorP10 - 1 Ri Fl ake 27sintering
Ti me Content* E [err]i 1 % Git Specgée gr ams.
Hour s F tention A i 0 96

6™ G 65; B , -0.25 100 2
956 C ] 0.5 4 - 12 . “eg.4 99
D 1 8 2 6 _ 100 97 E

1 1 81 F 2

1 25 95.5 20 G 3 .

1 96 H 3 2
100 | * amourt of nickel flake added to. 30 cc of a binder 98. 4
J soluBion containing 100 cc6toluene, 1 cc diglyme, angpQ 25 *
Anpunt of ni ckelgfamekepatigeyten80 cc of a binder sol ution containing 100
cc tolueme, | cc diglyme, and 5 grans polystyrene. 30 35 Clains 1. A nethod

for joining a plurality of ceramic particles (18) to the surface of a
~metallic article used at el evated tenperature conprising the steps of: a)
deposi ting on each particle (18) a multiple layer coating (30, 32) ' '
conpri si ng A first oxide layer (30) 40 stabl e at el evated
t enper at®ur &@M3 4 a second-netal | ayer (32) conpatible wth and capabl e of
di ffusing ynto LRe: Al ol 8 I:Jré?rqc Qr?c!gﬁr {‘rb)clo es%lfrffac?ec?r é"’."nEQm?aQPQ%?Jd at
sol ution comyd,SLddm OL 'JZ and a therno
resin wherein tNgoL&nk n é‘cﬁ\b‘é‘rﬁcn 93}"%1 (R&e (A c@a&ﬁag% 3o n@»Flé.AgCA vﬁiﬁ&rdg #y& 30)
after vglatilizgpetat @vatédiotemperatures God di sebéal Mé&taiayet (2 BorhGYBE dn8@apable of
c m c parti clmgsidghds theartielbosel y spaced relation on the article surface
and d) heati ngof &Rty the Ghi€le sGradé infinis Bindér doRAGH compherigt 4 PR vidtosith @aBrt idLid laayer
(32) on each cekamoBstassin wHletbid hé Csinheavey td @ktn Sesidia 6@ the haikia Glitich zfd vbiftiliza-
usi ng as said Béader solution a solution containing in addition netal
parti culsat es ( 8¥dispaking h single laywabt e chlamic smticths d63) dnticselyasreced| rettighl®) tha acicle
whi ch are capakirigcepdnd
d) heating the article to diffuse at least a portion of the metal layer (32) on each ceramic particle into
the article surface characterized in using as said binder solution a solution containing in addition
.metal particulates (34) which are smaller than said ceramic particles (18) and which are capable of
50 diffusing into the article surface and into the metal layer on the ceramic particles (18) and
characterized in that during the disposition of said single layer of the ceramic particles (18) a
plurality of the metal particulates (39) are attracted by capillarity into the joint between the ceramic
particles (18) and the article surface so that during the subsequent heating of the article the metal
_ particulates (34) diffuse in said joint into said metal layer and into the article surface.
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2, A method for joining a plurality of silicon carbide particles (18) the tip surface(11) of a nickel base
superalloy article comprising the steps of:
a) depositing on each particle a two layer coating wherein the first layer (30) is an aluminum oxide
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(16) to f|II in the spaces between the silicon carbide particles; and 20
b); r enovi %{@F hlon of the matrix material (16) to cause a portion of
each of th eﬁ s (18) to project-into space. 4. The nethod of claim 3,
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