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carbide formers do not bond strongly enough to the diamond crystals to
improve their grit retention The present invention relates to diamond with
for many high stress applications, or they are sus- multiple coatings for
improved retention In a matrix  ceptible to oxidation. As discussed above,
the outer and methods for their manufacture.            5   metal layers
used to protect inner layers from Diamond is widely used in sawing,
drilling,    oxidation do not adequately bond to the inner layer. dressing,
and grinding applications. The diamond is  As illustrated in commonly owned
US Patent typically bonded to or mechanically held in a ma-  No. 5,024,680
the disclosure of which is hereby trix of nickel, copper, iron, cobalt, or
tin, or alloys  incorporated by reference, attempts have been thereof which
is connected to a tool body. The  10  made to further improve the bonding
strength be- matrix can also comprise a resin, such as phenol  tween a
matrix and diamond particles by first coat- formaldehyde.
ing the diamond particles with chromium and then When the diamond is in the
form of an abra-    depositing a coating of tungsten on the chromium sive
grit, it is frequently mechanically bonded in  by a chemical vapor
deposition technique. A typi- the matrix with the matrix surrounding the
grit and   15  cal CVD technique is to levitate or tumble the holding it in
place. While simple and practical,  chrome coated diamond in a vapor. The
vapor is mechanical bonds are relatively weak and the grit  typically
composed of tungsten hexafluoride. It has can be easily lost as the
surrounding matrix is   been discovered however, that while favorable re-
abraded away during use.' Grit retention can be.  suits have been achieved
by this process, there is improved by embedding the grit deeply into the
20  an unfortunate tendency for the fluorine containing matrix leaving
little grit exposure, but this de-   gas to react detrimentally with the
chromium con- creases cutting efficiency. In a typical   saw blade  taining
coating to produce chromium  fluoride. application, the average exposure of
diamond grit  Therefore, for CVD depositions utilizing tungsten is less
than 20% of the total grit height. Grit loss  hexafluoride, the strength of
the layered system Is can become a serious problem  when the  support-  25
limited by the presence of the chromium fluoride ing matrix is worn down
such that over one-third of  between the chromium carbide and the  tungsten
the grit is exposed. The average lifetime of such    layer. cutting tools
is decreased as up to two-thirds of the  It is therefore an object of the
present invention original diamond grit are prematurely lost       to
provide an improved retention of diamond in a From U.S. Patent 3,871,840,
it is known that a   3o  matrix. This object is solved by a diamond element
tungsten coating deposited on a diamond particle  according to independent
claim 1, its use accord- enhances the ability of a matrix material, such as
ing to claim 5, an article of manufacture according bronze or a bronze
alloy, to adhere to the diamond  to independent claim 6 and a method for
producing particle and thereby to retain the particle in a tool  a diamond
element according  to independent claim during the use of the tool in
abrading, cutting or  35  11. Further details and features are evident from
grinding use.                                    the dependent claims and
the description. Additionally, in an attempts to improve grit re-  It has
been discovered that the retention of tention, it has been known to coat
diamond par-   diamond may  be enhanced by first depositing a ticles with
carbide forming transition metals such  layer of chromium  on the material
to form a as titanium or zirconium. The coating's inner sur   40  chrome
carbide layer, then depositing  a layer of face forms a carbide with the
diamond. A second  titanium  on to the chrome carbide layer. The layer of a
less oxidizable metal, such as nickel or   titanium containing layer is
then nitrided to form a copper, can then be applied to protect the inner
layer containing titanium nitride, and finally, a layer layer from
oxidation.                           of tungsten, or molybdenum is
deposited on top of Tensile testing of double layer coated diamond   45
the titanium nitride containing layer. The intermedi- having an inner layer
such as chromium and an     ate layer containing titanium nitride not only
bonds outer layer such as  nickel shows that fracturing  exceptionally well
to both the underlying chromium occurs at the interface between the inner
and outer  carbide and to the overlying  tungsten, but it forms metal
layers. This suggests that nickel does not  a protective barrier against
attack by the halide alloy or otherwise bond well with the underlying   so
(fluorine for example) containing gas on the chro- carbide and that double
layer coated grits may not  mium carbide during the tungsten deposition
pro- significantly improve overall grit retention. Bonding  cess. can also
be weakened by oxidation of the inner       In accordance with the process
of the present chromium layer during the nickel coating process.
invention, diamond is coated with a first metal it is also known to coat
diamond particles with  55  coating layer comprising chromium. The chromium
titanium, manganese, chromium, vanadium, tung-     is reacted with the
diamond to produce a chro- sten, molybdenum or niobium by metal vapor de-
mium carbide containing layer which is chemically position. It has been
found, however, that these  bonded to the underlying diamond
Investigations 2  
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coating thicknesses of at least  0.05 [err] has been found to be about the
minimum .05 [err] is preferable to produce desirable results.  coating
thickness which ensures a continuous chro- Following the deposition of the
chromium layer  mium carbide coating which is adequate for bond- and
formation of the chromium carbide, a titanium  ing. containing layer is
formed on the exterior of the   6  Utilizing a diamond grit with a nominal
diam- chromium carbide. The titanium Is then passivated  eter of 500 [err]
mixed with a 99.8 percent pure against reaction with a halide containing
gas (such  chromium metal powder having an iron contamina- as fluorine) by
nitriding the titanium. Once nitrided,  tion of less than 0.1% (available
from Cerac, Inc a coating of a transition element such as tungsten  with
product designation C-1221), it was found that or molybdenum, preferably
tungsten, is placed on  10  an MVD process of from four to six hours at
[err] top of the titanium nitride by a chemical vapor  and 1.3 mPa (10-5
torr), yielded chromium coat- deposition technique which exposes the
particle to  ings of at least 0.05 [err]. Two hours of MVD at halide
(fluorine) containing gas.                770 [err] yielded coatings of
between 0.10 and 0.40 A variety of alternatives are possible for the
[err]. Two hours of MVD at 820[err] and 870 [err] C initial deposition of
the chromium layer. A first  15  yielded coatings of between 0.03 and 0.50
[err] and alternative is to coat the diamond surface on which  0.50 to 0.80
[err], respectively. One hour of MVD at the chromium is to be deposited by
metal vapor   920 [err] yielded coatings of about one [err] in thick-
deposition ("MVD"). In MVD, a layer of fine chro-  ness. mium powder is
mixed with the diamond to be         In the formation of the next, titanium
containing coated and then heated In a furnace for an hour or  20  layer, a
titanium coating is applied in a similar MVD more at elevated temperatures
on the order of 600  process at 900 * C for six hours under a 1.3 mPa - 700
[err] and under an approximate [err] vacuum. The titanium  powder was
(approximate [err] torr) vacuum. This treatment   mixed in a 1:1 weight
ratio with diamond; 0.1 ml of causes the chromium powder to vaporize and to
concentrated HCI had been added per 3.0 g redeposit on the surfaces of the
diamond in an  25  titanium and then dried prior to mixing. Preferably,
even layer over the suface of the diamond. During  the titanium is
deposited to a thickness equal to or the process, agitation may be applied
to prevent  exceeding 0.1 [err]. It is believed that thicknesses the
particles from adhering to one another. Chro-  up to 10 [err] are feasible,
while thicknesses greater mium powder particle sizes on the order of 325
grit  than 10 [err] are expected to crack under coating size are preferred.
Conditioning the chromium pow-  30  induced stresses. Upon formation of the
titanium der with hydrogen chloride assists in the coating  containing
layer, the coated grit is then heated at process. One may also perform this
coating pro-  about 1000[err]C in a nitrogen (N2) atmosphere for cess in a
methane gas atmosphere or other non-   two hours. This heating process
causes the out- oxidizing atmosphere such as argon or hydrogen.  ermost
portions of the titanium containing layer to Other deposition methods can
be used to apply the  35  combine with the nitrogen to form titanium
nitride. first chromium layer.                            Alternatively,
the titanium may be deposited by a As another alternative, one may apply
the chro-  physical vapor deposition (sputtering) process or mium coating
by mixing the diamond and the chro-  by a CVD process. miurn powder with a
salt bath that contains, for     Finally, the third, outermost tungsten or
molyb- example NaCI, [err], and KCI. This combination is  40  denum
containing coating layer may be applied by then soaked at about [err] or
above for about five  a chemical vapor deposition or a physical vapor
minutes to dissolve the chromium in the molten   deposition technique.
Metal vapor deposition is not salt bath and the chromium forms a layer on
the  preferred, however, because the high temperatures diamond crystals.
required in the process would tend to degrade the As previously suggested,
it is believed that the  45  diamond. entire chromium layer chemically
reacts with the     The most preferred method for applying the carbon of
the diamond particle to form chromium  tungsten layer is by chemical vapor
deposition carbide (err), bonded to the diamond. It is be-  which involves
the reduction of a metal compound lieved that this bond is an atom to atom
bond    (such as tungsten hexafluoride) on the surface of between the
carbon of the diamond and the car-  50  the diamond. See, for example,.
U.S. Patent No. bide layer.                           ,          3,757,878,
to Wilder. CVD is preferred because of The preferred range of thickness for
the chro-  the ease with which a large number of pieces of mium  layer is
between 0.05 to 1 [err], while a     diamond can be evenly coated and the
relatively thickness of up to 5 [err] is acceptable. 0.05 to 0.30  low
temperature that can be used to deposit the [err] is most preferred. if the
metal/carbide layer is  55  tungsten. In the process of the invention, CVD
is too thin, subsequent metal coatings could diffuse to  typically
performed at 700 [err] C, and 933 Pa (7 torr), the surface of the diamond,
displacing the chro-  in a reducing atmosphere for between 15 and 90 mium
and forming weaker bonds with the diamond.  minutes. Tungsten is the
preferred material for this 
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layer since tungsten bonds favorably   diamond into a tool shank. Where hot
pressing is with typical matrix materials such as cobalt and  the mounting
technique to be employed, rather nickel and commonly used infiltration
alloys such  than infiltration bonding, the tungsten layer may be s
Cu-Zn-Ni  The tungsten from this outermost     as thin as 5 [err]. layer
may bond with such matrix materials by   5     The above described coated
half carat dia- diffusion and the formation of as solid solution with  mond
was incorporated in the working end of the the matrix material. There can
also be intermetallic  shank of a grinding wheel truing tool. The diamond
bonding with the matrix, depending on the matrix.  was packed in tungsten
powder which was then The tungsten layer is preferably between 5 -
infiltrated with a copper-zinc-nickel alloy at [err] 50 [err] thick, with
coatings up to 30 [err] being more  10  for 20 minutes in an ammonia
atmosphere. When preferred. Thinner coatings may be adequate de-  tested,
the diamond was retained in the tool even pending in part on the methods
and conditions of  after the shank in which it was mounted was ab-
application. For example, CVD can yield a some-   raded below the largest
girth of the diamond. Un- what columnar tungsten coating which may be per-
coated diamonds or diamonds coated with the meable to liquid alloy. The
coatings must therefore  15  chromium containing layer and tungsten in
similar be thick enough to adequately  protect the inner  conditions were
plucked out of their tools when  the metal layer from subsequent
undesirable reactions.  shanks were abraded, to the same degree. EXAMPLE
Claims 20 Twenty pieces of 1/2 carat single crystal dia-  1. A diamond
element having good bonding prop- monds were mixed with 6 g of a 0,044mm
(325          erties, comprising: mesh) chromium powder. 200 g of the
chromium           a. a diamond substrate; powder had been previously
treated with [err] of       b. a first layer bonded to said diamond water
and [err] of 36%  HCI for one hour, then  25      substrate; drained and
dried. The powder and diamond mix-         c. a second layer bonded to said
first layer; ture was then processed in a tube furnace at           and 800
* C for one hour in a methane atmosphere. This     d. a third layer bonded
to said second layer, procedure produced a uniform chromium carbide
said first layer including chromium carbide, layer.
30        said third layer including a transition ele- Next, the chromium
carbide coated diamond           ment, and said second layer being
resistant was mixed with a 0.044 mm (325 mesh) titanium          to halide
attack and containing titanium. powder that had been treated with HCI in a
manner similar to that described above for chromium. The  2. The diamond
element as recited in claim 1 titanium and diamond mixture was then
processed  35  wherein said  second  layer comprises a In the high vacuum
furnace at 900 [err] C for six hours.  titanium compound, wherein said
titanium com- During this time, the furnace was maintained with a  pound
preferably is titanium nitride. vacuum of about 1.3 mPa (about [err] torr).
The Ti/Cr coated diamond was then placed in a nitro-  3. The diamond
element as recited in one of the gen (err) atmosphere at [err] for two
hours to  40  preceding claims, wherein said third layer is convert the
titanium containing layer at least par-  deposited by a chemical vapor
deposition pro- tially into titanium nitride (TiN). While not wishing to
cess having a halide as a source material. be bound by any particular
theory, it is believed that the titanium coating interacts with the carbon
4. The diamond element as recited in one of the of the chromium carbide
layer to produce an inte-  45  preceding claims in which the layers are
rior titanium carbide layer immediately adjacent to  chemically bonded. the
chromium carbide. There may also be an inter- mediate, transition layer
comprising titanium car-  5.  Use of the diamond element of one of the
bide/nitride (err) between the titanium carbide  preceding claims in an
article of manufacture, and the titanium nitride portions of this coating.
50  especially a cutting tool. Finally, the Cr/Ti coated diamond was placed
in a CVD chamber and coated with tungsten to a    6. An article of
manufacture, especially an abra- thickness of 30 [err]. It is believed that
a thickness  sive tool, containing a firmly secured diamond of 30 [err] is
necessary for the tungsten layer to      element, said article comprising:
effectively act as a diffusion barrier to the migration   55  a. a diamond
substrate; of elements found in common infiltration binders       b. a
first layer bonded to said diamond (such as Cu/Ni base  alloy) that are
commonly          substrate; 



utilized in subsequent procedures for bonding the      c. a second layer
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6 C  L  M  S* outermost layer since tungsten bonds favorably    diamond
into a tool shank. Where hot pressing Is with typical matrix materials such
as cobalt and  the mounting technique to be employed, rather nickel and
commonly used infiltration alloys such  than infiltration bonding, the
tungsten layer may be as Cu-Zn-Ni. The tungsten from this outermost    as
thin as 5 [err]. layer may bond with such matrix materials by   5     The
above described coated half carat dia- diffusion and the formation of as
solid solution with  mond was incorporated in the working end of the the
matrix material. There can also be intermetallic  shank of a grinding wheel
truing tool. The diamond bonding with the matrix, depending on the matrix.
was packed in tungsten powder which was then The tungsten layer is
preferably between 5 -  infiltrated with a copper-zinc-nickel alloy at
1000C 50 [err] thick, with coatings up to 30 [err] being more  10  for 20
minutes in an ammonia atmosphere. When preferred. Thinner coatings may be
adequate de-   tested, the diamond was retained in the tool even pending in
part on the methods and conditions of  after the shank in which it was
mounted was ab- application. For example, CVD can yield a some-   raded
below the largest girth of the diamond. Un- what columnar tungsten coating
which may be per-  coated diamonds or diamonds coated with the meable to
liquid alloy. The coatings must therefore  15  chromium containing layer
and tungsten In similar be thick enough to adequately protect the inner
conditions were plucked out of their tools when the metal layer from
subsequent undesirable reactions.  shanks were abraded to the same degree.
EXAMPLE                                           Claims 20 Twenty pieces
of 1/2 carat single crystal dia-  1. A diamond element having good bonding
prop- monds were mixed with 6 g of a 0.044mm (325          erties,
comprising: mesh) chromium powder. 200 g of the chromium           a. a
diamond substrate; powder had been previously treated with [err] of
b. a first layer bonded to said diamond water and [err] of 36% HCI for one
hour, then   25      substrate; drained and dried. The powder and diamond
mix-         c. a second layer bonded to said first layer: ture was then
processed in a tube furnace at           and 800 * C for one hour in a
methane atmosphere. This     d. a third layer bonded to said second layer,
procedure produced a uniform chromium carbide          said first layer
including chromium carbide, layer.                                       30
said third layer including a transition ele- Next, the chromium carbide
coated diamond           ment, and said second layer being resistant was
mixed with a 0.044 mm (325 mesh) titanium          to halide attack and
containing titanium. powder that had been treated with HCI in a manner
similar to that described above for chromium. The  2. The diamond element
as recited in claim 1 titanium and diamond mixture was then processed   35
wherein said second  layer comprises a in the high vacuum furnace at 900
[err] for six hours.  titanium compound, wherein said titanium com- During
this time, the furnace was maintained with a  pound preferably is titanium
nitride vacuum of about 1.3 mPa (about [err] torr). The Ti/Cr coated
diamond was then placed in a nitro-  3  The diamond element as recited in
one of the gen (N2) atmosphere at 1000 C for two hours to  40   preceding
claims, wherein said third layer is convert the titanium containing layer
at least par-  deposited by a chemical vapor deposition pro- tially into
titanium nitride (TiN). While not wishing to  cess having a halide as a
source material. be bound by any particular theory, it is believed that the
titanium coating interacts with the carbon  4. The diamond element as
recited in one of the of the chromium carbide layer to produce an inte-  45
preceding claims in which the layers are rior titanium carbide layer
immediately adjacent to  chemically bonded. the chromium carbide. There may
also be an inter- mediate, transition layer comprising titanium car-  5.
Use of the diamond element of one of the bide/nitride [err] between the
titanium carbide  preceding claims in an article of manufacture, and the
titanium nitride portions of this coating.  so  especially a cutting tool.
Finally, the Cr/Ti coated diamond was placed in a CVD chamber and coated
with tungsten to a    6. An article of manufacture, especially an abra-
thickness of 30 [err]. It is believed that a thickness  sive tool,
containing a firmly secured diamond of 30 [err] is necessary for the
tungsten layer to     element, said article comprising: effectively act as
a diffusion barrier to the migration  55  a. a diamond substrate; 



of elements found in common infiltration binders       b. a first layer
bonded to said diamond (such as Cu/Ni base alloy) that are commonly
substrate: utilized in subsequent procedures for bonding the      c. a
second layer bonded to said first layer; 4    7                EP 0 467 404
B1 d. a third layer bonded to said second layer;  PatentansprUche and e. a
body bonded to said third layer, said  1. Diamantelement mit guten
Blndungselgen- first layer including chromium carbide, said    schaften,
umfassend: third layer including a transition element   5    a. ein
Diamantsubstrat; and said second layer being resistant to          b. eine
erste Schicht, die an das Diamant- halide attack and containing titanium.
substrat gebunden Ist; c. eine zweite Schicht, die an die erste 7. The
article of manufacture of claim 6 wherein        Schicht gebunden ist; und
said first to third layers are chemically bonded.   10  d. elne dritte
Schicht, die an die zweite Schicht gebunden ist, wobel die erste 8  The
article as recited In claim 6 or 7, wherein      Schicht Chromcarbid
enthailt, die dritte said second layer comprises a titanium com-
Schicht ein Obergangselement enthalt und pound, preferably titanium
nitride.                 die zweite Schicht gegen einen Halogenid- 16
angriff bestandig ist und Titan enthalt. 9. The article of manufacture as
recited in one of claims 6 to 8, wherein said third layer is de-  2.
Diamantelement nach Anspruch 1, wobei die posited by a chemical vapor
deposition pro-       zweite Schicht eine Titanverbindung enthalt, cess
having a halide as a source material.        wobei die Titanverbindung
vorzugsweise Titan- 20      nitrid Ist. - 10. The article of manufacture as
recited in one of claims 6 to 9 wherein said body comprises a   3
Diamantelement nach einem der vorangehen- tungsten matrix infiltrated with
a copper-zinc-   den Ansprliche, wobel die drtte Schicht durch. nickel
alloy.                                     ein chemisches
Dampfabscheidungsverfahren 25      mit einem Halogenid als Ausgangsstoff
abge- 11. A method for producing a diamond element         schieden wird.
capable of being securely bonded to a sub- strate, the method comprising
the steps of:   4. Diamantelement nach einem der vorangehen- a. depositing
a first layer on said diamond     den AnsprUche, wobei die Schichten
chemisch element;                               30       gebunden sind. b.
depositing a second layer on said dia- mond element; and
5. Verwendung des Diamantelements nach einem c. depositing a third layer on
said diamond     der vorangehenden Ansprflche in einem Ferti- element, said
first layer including chromium    gungsartikel, insbesondere einem
Schneid- carbide, said third layer including a transi-  35  werkzeug. tion
element and said second layer being resistant to halide attack and
containing   6. Fertigungsartikel, insbesondere ein Schleif- titanium.
werkzeug, das ein gut befestigtes Diamantele- ment enthalt, wobei der
Artikel folgendes um- >    12. The method as recited in claim .11 wherein
40   faBt: said step of depositing a third layer comprises     a. ein
Diamantsubstrat; the step of depositing tungsten or molybde-         b.
eine erste Schicht, die an das Diamant- num in a chemical vapor deposition
process in       substrat gebunden ist; the presence of halide gas.
c. eine zweite Schicht, die an die erste 45        Schicht gebunden ist;
13. The method as recited in one of claims 11 or        d. eine dritte
Schicht, die an die zweite 12, wherein said step of depositing a second
Schicht gebunden ist; und layer includes the steps of depositing a layer
e. einen. Korper, der an die dritte Schicht of titanium  and passivating
said titanium          gebunden Ist, wobei die erste Schicht against attack
by halides.                60        Chromcarbid enthilt, die dritte
Schicht ein Obergangselement enthait und die zwelte 14. The method as
recited in claim 13 wherein           Schicht gegen einen Haiogenidangriff
be- said passivating step includes nitriding said       stfindig ist und
Titan enthAlt. 



titanium. 55  7. Fertigungsartikel nach Anspruch 6. wobei die erste bis
dritte Schicht chemisch gebunden sind. 5 -. ,_, ,_._, ..... .    _
_ , _ _ ___.__ ..... ....... -:-.  r .e*. ........... . ....    9
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M   S* 8. Artikel nach Anspruch 6 oder 7, wobel die           tion et
ladite seconde couche dtant rdsistan- zweite Schicht eine Titanverbindung,
vorzugs-      to a une attaque par des halogdnures et weise Titannitrid,
enthilt.                         contenant du titane. 9. Fertigungsartikel
nach einem der AnsprUche 6   5   2. Elment h base de diamant selon la
revendica- bis 8, wobel die dritto Schicht durch ein chemi-  tion 1, dans
loquel ladite seconde couche sches Dampfabscheidungsverfahren mit einem
comprend un compose du titane, ledit compo- Halogenid ale Ausgangsstoff
abgeschieden         se du titane dtant de preference du nitrure de wird.
titane. o0 10. Fertigungsartikel nach finem der Ansprtche 6  3  Eldment a
base de diamant selon l'une quel- bis 9, wobei der K8rper eine
Wolframmatrix       conque des revendications precedentes, dans umtaBt, die
mit elner Kupter-Zink-Nickel-Legie-  loquel ladite troisieme couche est
d6posee sui- rung infiltrIert lst.                            vant un
procdd4 de dep8t chimique en phase is     vapeur utilisant un halogilnure
comme mat6- 11. Veriahren zur Herstellung elnes Diamantele-      riau de
d6part. ments, das fest an ein Substrat bindbar lst, wobel das Verfahren
folgende Schritte umfallt:  4. Element a base de diamant solon I1'une quel-
a. Anlagerung einer ersten Schicht aut dem     conque des revendications
prec~dentes, dans. Diamantelement;                        20      loquel
les couches sont Ii6es chimiquement. b. Anlagerung einer zweiten Schicht
auf dem Diamantelement; und                      . Utilisation de I'eI6ment
a base de Piarnmant se- c. Aniagerung einer dritten Schicht auf dem    Ion
lune quelconque des revendicaiitons pr"c4- Diamantelement, wobei die erste
Schicht        dentes dans un article manufactur4, en parti-  -       ..-
Chromcarbid enthalt, die dritte Schicht ein  25  culier un outfl de coups.
Obergangselement enthailt und die zweite Schicht rggeeenendangriff be-
6. Article manufacture, en particuller outil abrasif,  - standig ist und
Titan enthilt.                 contenant un 6l6ment & base de diamant fix6
solidement, ledit article comprenant: -12. Verfahren nach Anspruch 11,
wobel der Schritt  30  a) un substrat en diamant; des Anlagems einer
dritten Schicht den Schritt      b) une premibre couche 11ie audit substrat
des Anlagerns von Wolfram odor Molybdfan in         en diamant; einem
chemischen Dampfabscheidungsverfah-           c) une seconde couche lie A
ladite premib- ren in Gegenwart eines Halogenidgases um-           re
couche; faSt.                                    35         d) une
troisibme couche li6e a ladite secon- de couche ; et 13 Verfahren nach
elnem der AnsprUche 11 odor          e) un corps 11 a ladite troisibme
couche, 12, wobei der Schritt des Anlagerns einer zwei-    ladite premibre
couche comprenant du car- ten Schicht die Schritte des Anlagems einer
bure de chrome, ladite troisieme couche Titanschicht und des Passivierens
des Titans  4o    comprenant un 6lment de transition at ladi- gegen oenen
Halogenidangriff umfaSt.               to seconde couche etant resistante a
une attaque par des halogdnures et contenant 14. Verfahren nach Anspruch
13, wobei der Passi-       du titane. vierungsschritt das Nitrieren des
Titans umfaft. 46  7. Article manufacture selon Ia revendication 6,
Revendlcations                                       dans lequel lesdites
premibre, deuxibme et troisibme couches sont liWes chimiquement. 1. Element
a base de diamant ayant de bonnes *propii4td, de liaison comprenant:
8. Article selon- la revendication 6 ou 7, dans a) un substrat en diamant;
50      lequel ladite seconde couche comprend un b) une premibre couche
M14e audit substrat     composd du titane, de prdf~rence du nitrure de 



en diamant;                                    titane. c) une seconde
couche 1ie 3 ladite premib- re couche ; et                              9.
Artcle manufacture selon lNune des revendica- d) une troisibme couche i6oe
& ladite secon-  s5  tions 6 a 8, dans lequel ladite troisibme cou- de
couche, ladite premibre couche compre-      che est d~pos6e sulvant un
proc~d4 de d6p8t nant du carbure de chrome, ladite troislbme    chimique en
phase vapeur utilisant un halogd- couche comprenant un element de transi-
nure comme materiau de depart. 6    11                EP 0 467 404 B1
12 10. Article manufactur4 selon lune des revendica- tions 6 A 9, dans
lequel ledit corps comprend une matrice de tungstene infiltree par un
allia- <.    ge cuivre-zinc-nickel. 11. Proc~d4 de fabrication d'un 6lment
a base de diamant apte A etre lid solidement A un subs- trat, le procedd
comprenant les etapes consis- tant a; a) ddposer une premibre couche sur
ledit  10 element A base de diamant; b) deposer une seconde couche sur
ledit element a base de diamant; et c) ddposer une troisibme couche sur
ledit 6idment b base de diamant, ladite premiere  15 couche comprenant du
carbure .de chrome, ladite troisieme couche comprenant un eie- mont de
transition et ladite seconde couche etant resistante & une attaque par des
halo- genures et contenant du Htane.         20 12. Procedd salon la
revendication 11, dons lequel: ladite etape de dep8t d'une trolsibme couche
comprend l'etape consistent A ddposer du tungstbne ou du molybdbne suivant
un procd-  26 de de ddp8t chimique en phase vapeur, on pr6sence de gaz
halogenure. 13 Procedd selon l'une des revendications 11 ou -12, dans
loquel ladite dtape consistent A d6pO-  30
......--- ser une seconde couche comprend les etapss de dep8t d'une couche
de titane et de passi- vation dudit titane contre une attaque par des
halogenures.
: 36 14. Procdd6 selon la revendication 13, dans loquel ladite dtape de
passivation comprend la nitru- ration dudit titane. 40 45 50 55 7    


