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Description
FIELD OF THE INVENTION

[0001] The invention relates to an aluminium alloy sheet product or extruded product suitable for fluxless brazing and
comprising of an aluminium alloy core having on at least one face an Al-Si filler clad layer. Furthermore, the invention
relates to a method of brazing a brazed assembly incorporating at least one member made from the brazing sheet
material and/or the extruded material.

BACKGROUND TO THE INVENTION

[0002] As will be appreciated herein below, except as otherwise indicated, aluminium alloy designations and temper
designations refer to the Aluminium Association designations in Aluminium Standards and Data and the Registration
Records, as published by the Aluminium Association in 2011 and are well known to the person skilled in the art.
[0003] For any description of alloy compositions or preferred alloy compositions, all references to percentages are by
weight percent unless otherwise indicated. The term "up to" and "up to about", as employed herein, explicitly includes,
but is not limited to, the possibility of zero weight-percent of the particular alloying component to which it refers. For
example, up to about 0.15% Ti may include an alloy having no Ti.

[0004] There are various brazing processes in use for the industrial scale manufacturing of heat exchangers.

[0005] There is vacuum brazing which is carried out at relatively low atmosphere pressure in the order of about 1x10°
mbar or less, and is an essentially discontinuous process and puts high demands on material cleanliness. To obtain the
optimum conditions for joining to take place, aluminium alloys commonly used for vacuum brazing contain purposive
additions of Mg of 1 % or more. The Mg destroys the hard oxide film of the filler alloy when it evaporates from the brazing
sheet during brazing, and further the evaporated Mg plays the role as getter that removes oxygen and moisture remaining
in the brazing furnace. There is always more magnesium present in the furnace then necessary. The excess magnesium
condenses on the cold spots in the vacuum furnace and has to be removed frequently. The capital investment for suitable
equipment is relatively high.

[0006] NOCOLOK™ (registered trademark) flux brazing has been used as the principal brazing process to braze
automotive heat exchangers by many heat exchanger manufacturers. Major problems that have arisen from the NO-
COLOK process have been flux costs, flux handling and the damage flux causes to the furnaces. Also, in complex
shaped assemblies the application of the brazing flux prior to brazing at the interior of the assemblies is often considered
very difficult and problematic. Consequently, most of the heat exchanger manufacturers have been trying to reduce flux
consumption.

[0007] Another brazing process is controlled atmosphere brazing ("CAB") without using a brazing flux.

[0008] European patent document EP-1430988-A discloses that for such a process of CAB without using a brazing
flux the brazing sheet product used contains Mg at least in a layer constituting the brazing sheet other than the filler
alloy layer, typically the core alloy contains Mg in a range of 0.05% to 1.0 wt.%. Interposed between the core alloy and
the filler alloy there is present a diffusion prevention layer such a Mg-free AA3003-series aluminium alloy.

[0009] European patent document EP-1306207-B1 discloses another fluxless brazing process in an inert gas atmos-
phere containing a very low oxygen content. Furthermore there is disclosed a brazing sheet product comprising of an
aluminium core alloy on one or both sides clad with an Al-Si alloy brazing alloy containing 0.1-5% of Mg and 0.01-0.5%
of Bi as an intermediate layer, and a thin covering material clad onto the Al-Si alloy brazing alloy. It is disclosed that
during a brazing operation the brazing material in the intermediate layer is molten as the temperature is elevated during
brazing, but oxidation of the surface of the brazing material does not occur because the surface is covered with the thin
covering material which remains solid. When the temperature is further elevated, the portions with lower melting points,
such as a segregation portion of the thin covering material close to the molten brazing material, are locally molten, and
then the brazing material seeps and spreads over the surface of the thin covering material due to volumetric expansion.
The surface of the brazing material then becomes an emerging face without an oxidation film, and new intensive oxidation
does not proceed due to the inert gas atmosphere.

[0010] An alternative approach to EP-1306207 is disclosed in each of international application WO-2008/155067, WO-
2010/000666 and WO-2010/052231, and in the preferred embodiments having the combined addition of Mg and a
wetting element, preferably Bi, to the Al-Si filler alloy.

[0011] There is a need for further improved brazing processes and brazing sheet materials or extruded materials for
use therein.

DESCRIPTION OF THE INVENTION

[0012] It is an object of the invention to provide an aluminium alloy brazing sheet material and/or extruded material
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that can be applied in a controlled atmosphere brazing process without applying a brazing flux.

[0013] This and other objects and further advantages are met or exceeded by the present invention and providing an
aluminium alloy sheet product and/or extruded product for fluxless brazing, comprising of an aluminium alloy core having
on at least one face an aluminium filler clad layer containing 4% to 15% of Si, the filler clad layer having an inner-surface
and an outer-surface, the inner-surface is facing the aluminium alloy core and the outer-surface is facing a coating layer
of 2 to 45 mg/sq.m (mg/m?2) of Bi or of a Bi-based alloy, wherein the coating layer of Bi or Bi-based alloy is devoid of
any further layer comprising one or more metals selected from the group comprising nickel, cobalt, palladium and iron.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0014] Forthe purposes of this invention, and as used hereinafter, Bi-based alloy means an alloy having Bi as its main
constituent in an amount of at least 70% Bi, and preferably at least 90% Bi.

[0015] Furthermore, for the purposes of this invention, and as used hereinafter, the term "controlled atmosphere
brazing" or "CAB" refers to a brazing process which utilizes an inert atmosphere, for example, nitrogen, argon or helium
in the brazing of alloy articles, and is distinct from vacuum brazing in particular in that with CAB the brazing atmosphere
in the furnace during the brazing operation is at about regular atmospheric pressure, although a slight under-pressure
(for example working at a pressure of 0.1 bar or more) or having a slight over-pressure can be used to facilitate the
control of the inert atmosphere and to prevent an influx of oxygen containing gas into the brazing furnace. "Core" means
an aluminium alloy, e.g. a sheet or an extrusion, which is the structural support for the aluminium alloy that is used as
the filler. "Filler" means an aluminium-silicon alloy which is used to braze the core or other aluminium articles. "Cladding"
is used to describe the use of the filler without the applied Bi or Bi-based alloy layer when it is overlaid on one or both
surfaces of the core, optionally with the application of an intermediate layer between the core and the cladding to act as
a diffusion barrier or to improve on the corrosion resistance of the product after brazing. Thereafter, the clad core is
called a composite or a brazing sheet. "Fillet' means a concave junction between two surfaces.

[0016] In accordance with the invention the brazing sheet and/or extruded material can be applied in a CAB process
without applying a brazing flux. It provides for excellent and smooth filler formation during CAB brazing. Furthermore,
there is no need to add the Bi to the cladding itself, which overcome the problem of edge-cracking during hot rolling
when producing the liner plate when substantial amounts of Bi are present in the Al-Si alloy.

[0017] In an embodiment the applied coating layer of Bi or of a Bi-based alloy is at most 30 mg/sq.m.

[0018] In an embodiment the applied coating layer of Bi or of a Bi-based alloy is at least 4 mg/sq.m.

[0019] In an embodiment the filler clad layer has a composition comprising, in wt.%:

Si about 4% to 15%, preferably about 7% to 13%,
Mg 0 to 1 %, preferably O to about 0.4%,

Fe 0 to about 1%,

Cu 0 to about 2%,

Mn 0 to about 1.5%,

Zn 0 to about 1.5%, preferably 0 to 0.2%,

Ti 0 to about 0.2%,

Sr 0 to about 0.05%,

the balance aluminium and incidental impurities.

Typical examples of the filler clad layer alloy encompass the known cladding alloys AA4045 and AA4343.

[0020] The Sicontent in the filler alloy should be in the range of about 3% to about 15%, and preferably in the range
of about 6% to about 13%. For example, the Si content is about 10% or about 12.5%.

[0021] The Mg content in the filler alloy can be up to 1 %, and is preferably up to about 0.4%.

[0022] The amount of Fe present in the filler alloy depends primarily on the origin of the alloy material and can be
present up to about 1%, and preferably is not more than about 0.6%.

[0023] The optional addition of Cu and/or Zn results in lowering the solidus temperature of the filler alloy, whereby the
solidus temperature is the onset of melting of the filler alloy.

[0024] As grain refiner element Ti can be present in the brazing material in a range of up to about 0.2%, preferably
up to 0.15%.

[0025] Mn can be present in the filler alloy in a range of 0 to about 1.5%. When present as impurity it can be tolerated
to 0.3%. However, it may also be purposively added in a range of 0.3% to 1.5%. A more preferred upper-limit for the
Mn addition is 1.0%.

[0026] The balance is made by unavoidable or incidental impurities, typically each 0.05% maximum, and the total
0.15% maximum, and aluminium.

[0027] In an embodiment of the filler alloy it may further comprise Sr in a range of 0 to 0.05% to modify the silicon in
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the filler alloy and to improve the flowability of the molten filler in the brazing operation.

[0028] In a preferred embodiment the filler clad layer is free of each of the elements Na, Li, K, and Ca to avoid any
interference with the Bi during the brazing operation. With "free" is meant that no purposeful addition of Na, Li, K, and
Ca was made to the chemical composition but that due to impurities and/or leaking from contact with manufacturing
equipment, trace quantities of Na, Li, K, and Ca may nevertheless find their way into the filler alloy product.

[0029] Furthermore, in a preferred embodiment the filler clad layer is free of each of the elements Bi, Pb, Y, and Sb.
With "free" is meant that no purposeful addition of Bi, Pb, Y, and Sb was made to the chemical composition but that due
to impurities and/or leaking from contact with manufacturing equipment, trace quantities of Bi, Pb, Y, and Sb may
nevertheless find their way into the filler alloy product.

[0030] Various techniques may be applied for the application of the coating layer of Bi or Bi-based alloy, such as
thermal spraying, chemical vapour deposition ("CVD") and physical vapour deposition ("PVD") and kinetic energy met-
allization ("KEM") or other techniques for depositing of metal or metal alloys from a gas or vapour phase may be used.
PVD is understood to include sputtering, including magnetron sputtering, electron beam (EB) evaporation, and cathodic
arc deposition.

[0031] However, on a preferred basis the coating layer is applied using plating or electroplating.

[0032] In a preferred embodiment of the brazing sheet and/or the extruded component, the 2 to 45 mg/sq.m coating
layer of Bi or of a Bi-based alloy is devoid of any further layer comprising one or more metals selected from the group
comprising nickel, cobalt, palladium and iron. It is an important feature of the present invention that such metallic layers,
e.g., Ni-, Fe-, Pd-, Co-, or alloys thereof, such as for example nickel-bismuth, nickel-lead-nickel-cobalt, nickel-bismuth-
cobalt, nickel-lead-cobalt, nickel-lead-bismuth, and nickel-lead-antimony alloys, are no longer required when the filler
alloy of this invention is being used in the controlled atmosphere brazing operation. This leads to considerable costs
saving when producing the brazing sheet product. Furthermore, the use of for example a Ni-layer results in a reduced
corrosion resistance of the product in the post-braze condition, which disadvantage does not occur in the present
invention.

[0033] In the brazing sheet material and/or extruded material according to the invention the core alloy layer is made
for an aluminium alloy. The aluminium core alloys are preferably from the 1000-, 2000-, 3000-, 5000-, 6000-, 7000-, or
8000-series aluminium alloys, for example an AA1230, AA3003, AA3103, AA3004, AA3005, AA5052, AAG060, AABOG3,
AA8006 or AA8011-type aluminium alloy.

[0034] The brazing sheet material used according to the invention has a typical thickness at final gauge in the range
of about 0.02 mm to 4 mm. The brazing sheet material is preferably up to about 350 microns thick at final gauge, and
more preferably in a range of about 70 microns to 260 microns thick.

[0035] The brazing clad material layer has preferably a thickness which is about 2% to 15% of the entire thickness of
aluminium alloy brazing sheet material, e.g. 6% or 8%.

[0036] The wall thickness of the extruded material is dependent on the particular shape, the circumscribed circle as
well as the aluminium alloy. For thin extruded material the wall thickness is preferably less than 3 mm.

[0037] The brazing sheet material and/or extruded material applied for the composite metal structure according to this
invention can be manufactured via various techniques. For the brazing sheet material roll bonding is well known in the
art and which is preferred. Alternatively the Al-Si brazing alloy layer can be applied onto the core alloy by means of
thermal spraying techniques. Or alternatively the core alloy and the Al-Si alloy filler clad material can be manufactured
by means of casting techniques, for example as disclosed in each of the international patent documents WO-2004/112992,
WO-2010/000553, and WO-2010/114740.

[0038] Another aspect of the invention relates to a method of manufacturing an article, such as a heat exchanger,
joined by brazing or an assembly of brazed components, comprising the steps of:

(a) providing the components of which at least one is made from an aluminium alloy brazing sheet and/or extruded
component described in this description as part of the invention;

(b) assembling the components, such as corrugated fin stock material and other components such as tubes, into
an assembly;

(c) brazing the assembly without applying a brazing flux on the assembly of components, and brazing the whole
assembly in a controlled inert gas atmosphere at a brazing temperature, typically at a temperature in a range of
about 540°C to 615°C, e.g. about 600°C or about 590°C, for a period long enough for melting and spreading of a
brazing material or filler joining the various components, e.g. a dwell time of 1 to 5 minutes, typically at around 2 or
3 minutes; and whereby typically the oxygen content in the brazing atmosphere should be as low as reasonable
possible, and is preferably below about 200 ppm, and more preferably below about 100 ppm, for example at 15
ppm or less;

(d) cooling of the brazed assembly, typically to below about 100°C, e.g. to ambient temperature using for example
blown air.
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[0039] The following example is provided to further illustrate the objectives and advantages of this invention. It is not
intended to limit the scope of this invention in any manner, however.

EXAMPLE

[0040] Commercial available brazing sheet having an AA3003-series core alloy and on both sides provided with an
AA4045 clad layer (each 10% thickness) have been treated in accordance with this invention by applying a Bi-coating
onto the clad layer. All samples had been cleaned, etched and desmutted prior to the application of the Bi-coating.
[0041] In one comparative example a Bi-coating layer was applied via a zincate immersion treatment. The zincate
solution comprised of 40 g/mol sodium hydroxide, 81 g/mol zinc oxide, 282 g/mol potassium sodium tartrate tetrahydrate
("Rochelle salt"), 85 g/mol sodium nitrate, and 466 g/mol bismuth oxide. The material was immersed for 12 s in the
zincate solution at room temperature.

[0042] In another series of experiments a Bi-layer of varying thickness had been applied via electroplating by varying
the current density and the plating time, and which parameters are summarized in Table 1. The Bi-plating bath comprised
of ammonium sulphate, trisodium citrate dehydrate, sodium gluconate, and a bismuth concentration based on bismuth
oxide (Bi,03), and had a pH 11.6 at 50°C.

[0043] The composition of the resultant plated layer was measured using ICP and is given in Table 1. ICP stands for
Induced Coupled Plasma.

[0044] Small coupons of 25 mm x 25 mm were cut from the Bi-plated sheets. A small strip of an AA3003 alloy measuring
30 mm x 7 mm x 1 mm was bent in the centre to an angle of 45° and laid on the coupons. The strip-on-the-coupon
samples were heated using a laboratory scale quartz furnace under flowing nitrogen of atmospheric pressure and having
an oxygen content of less than 20 ppm, with heating from room temperature to 590°C, dwell time at 590°C for 1 minute,
cooling from 590°C to room temperature. The CAB brazing process was judged on possible formation of wrinkles,
capillary depression and fillet formation. An overall assessment was given as poor brazeability, fair brazeability, good
brazeability, or excellent brazeability. Excellent means both legs of the reversed angle are fully brazed to the brazing
substrate. The results obtained are summarised in Table 1.

Table 1. Results of brazing tests and ICP analvsis.

application technique current density [A/dm?] | time [s] | Zn [mg/m?] | Bi[mg/m?] brazing result
zincate immersion treatment | 0 12.0 250 50 poor
electroplating 1 1.0 - 24 excellent
electroplating 1 0.5 - 21 excellent
electroplating 1 0.2 - 11 excellent
electroplating 0.5 1.0 - 19 excellent
electroplating 0.5 0.5 - 14 excellent
electroplating 0.5 0.2 - 9 excellent

[0045] All samples passed the CAB brazing test except for the sample that is prepared via the zincate immersion
treatment. Possibly, zinc is oxidised to some extent, thereby deteriorating the brazing properties. All bismuth electroplated
samples showed excellent brazing behaviour in a CAB environment. All bismuth electroplated samples showed excellent
brazing behaviour in a CAB environment without the use of any braze-promoting elements or layers based on nickel,
cobalt, palladium, and iron, or alloys thereof. Also the requirement for the addition of Mg to the filler alloy is not required
in order to achieve excellent brazing behaviour in a CAB environment.

Claims

1. Aluminium alloy sheet product or extruded product for fluxless brazing, comprising an aluminium alloy core having
on at least one face an aluminium filler clad layer containing 4% to 15% of Si, the filler clad layer having an inner-
surface and an outer-surface, wherein the inner-surface is facing the aluminium alloy core and the outer-surface is
facing a coating layer of 2 to 45 mg/sq.m of Bi or of a Bi-based alloy, wherein the coating layer of Bi or of a Bi-based
alloy is devoid of any further layer comprising one or more metals selected from the group comprising nickel, cobalt,
palladium, and iron.
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Aluminium alloy sheet product or extruded product according to claim 1, wherein the coating layer is at most 30
mg/sq.m.

Aluminium alloy sheet product or extruded product according to claim 1 or 2, wherein the coating layer is at least 4
mg/sq.m.

Aluminium alloy sheet product or extruded product according to any one of claims 1 to 3, wherein the coating layer
of Bi or of a Bi-based alloy is a plated layer.

Aluminium alloy sheet product or extruded product according to any one of claims 1 to 4, wherein the coating layer
of Bi or of a Bi-based alloy is applied by a technique selected from the group of thermal spraying, chemical vapour
deposition, physical vapour deposition, and kinetic energy metallization.

Aluminium alloy sheet product or extruded product according to claim 5, wherein the physical vapour deposition
includes sputtering, electron beam evaporation and cathodic arc deposition.

Aluminium alloy sheet product or extruded product according to any one of claims 1 to 4, wherein the coating layer
of Bi or of a Bi-based alloy is applied using plating or electroplating.

An aluminium sheet product or extruded product according to any one of claims 1 to 7, wherein the filler clad layer
has a composition, in wt.%, of:

Si 4% to 15%,
Mg 0to 1%,
Fe 0to 1%,
Cu 0 to 2%,
Mn 0to 1.5%,
Zn 0to 1.5%,
Ti 0to 0.2%,
Sr 0 to 0.05%,

the balance aluminium and incidental impurities.

9. Amethod of manufacturing an article joined by brazing or an assembly of brazed components, comprising the steps of:

(a) providing components of which at least one is made from a brazing sheet material and/or extruded material
according to any one of claims 1 to 8,

(b) assembling the components into an assembly,

(c) brazing the assembly without applying brazing flux on the assembly of components and brazing the whole
assembly in an inert controlled gas atmosphere at a brazing temperature to form a brazed assembly, and

(d) cooling of the brazed assembly.

Patentanspriiche

Blechprodukt aus Aluminiumlegierung oder extrudiertes Produkt fir flussmittelfreies Hartléten, das einen Alumini-
umlegierungskern aufweist, der auf mindestens einer Seite eine Lot-Plattierschicht hat, die 4% bis 15% Si enthalt,
wobei die Lot-Plattierschicht eine Innenflache und eine AuRenflache hat, wobei die Innenflache dem Aluminiumle-
gierungskern und die AuRenflache einer Beschichtungsschicht aus 2 bis 45 mg/m2 Bi oder aus einer Legierung auf
Bi-Basis gegeniberliegt, wobei die Beschichtungsschicht aus Bi oder aus einer Legierung auf Bi-Basis keine weitere
Schicht aufweist, die eines oder mehrere Metalle enthalt, die aus der Nickel, Kobalt, Palladium und Eisen enthal-
tenden Gruppe ausgewahlt werden.

Blechprodukt aus Aluminiumlegierung oder extrudiertes Produkt nach Anspruch 1, wobei die Beschichtungsschicht
héchstens 30 mg/m? betrégt.
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Blechprodukt aus Aluminiumlegierung oder extrudiertes Produkt nach Anspruch 1 oder 2, wobei die Beschichtungs-
schicht mindestens 4 mg/m? betragt.

Blechprodukt aus Aluminiumlegierung oder extrudiertes Produkt nach einem der Anspriiche 1 bis 3, wobei die
Beschichtungsschicht aus Bi oder aus einer Legierung auf Bi-Basis eine aufgetragene Schicht ist.

Blechprodukt aus Aluminiumlegierung oder extrudiertes Produkt nach einem der Anspriche 1 bis 4, wobei die
Beschichtungsschicht aus Bi oder aus einer Legierung auf Bi-Basis durch eine Technik aufgebracht wird, die aus
der Gruppe des thermischem Spritzens, der chemischen Dampfabscheidung, der physikalischen Dampfabschei-
dung und der Metallisierung durch kinetische Energie ausgewahlt wird.

Blechprodukt aus Aluminiumlegierung oder extrudiertes Produkt nach Anspruch 5, wobei die physikalische Dampf-
abscheidung Zerstaubung, Elektronenstrahlverdampfung und Kathodenzerstdubung durch Bogenentladung um-
fasst.

Blechprodukt aus Aluminiumlegierung oder extrudiertes Produkt nach einem der Anspriiche 1 bis 4, wobei die
Beschichtungsschichtaus Bioder aus einer Legierung auf Bi-Basis durch Plattieren oder Galvanisierung aufgebracht
wird.

Blechprodukt aus Aluminiumlegierung oder extrudiertes Produkt nach einem der Anspriche 1 bis 7, wobei die Lot-
Plattierschicht eine Zusammensetzung in Gew.-% hat von:

Si 4% bis 15%,
Mg 0 bis 1%,
Fe 0 bis 1 %,
Cu 0 bis 2%,
Mn 0 bis 1,5%,
Zn 0 bis 1,5%,
Ti 0 bis 0,2%,
Sr 0 bis 0,05%,

der Rest Aluminium und zufallige Verunreinigungen.

9. Verfahren zur Herstellung eines durch Hartléten zusammengefligten Artikels oder einer Montageeinheit von hart-

geloteten Bauteilen, das die folgenden Schritte aufweist:

(a) Bereitstellen von Bauteilen, von denen mindestens eines aus einem Hartldtblechmaterial und/oder einem
extrudierten Material nach einem der Anspriiche 1 bis 8 hergestellt ist,

(b) Montieren der Bauteile in eine Montageeinheit,

(c) Hartléten der Montageeinheit ohne Auftragen von Hartlétflussmittel auf die Montageeinheit von Bauteilen
und Hartléten der ganzen Montageeinheit unter kontrollierter Inertgasatmosphare bei einer Hartléttemperatur,
um eine hartgelétete Montageeinheit zu formen, und

(d) Kiihlen der hartgeloteten Montageeinheit.

Revendications

Produit en tole ou produit extrudé en alliage d’aluminium destiné au brasage sans flux, comprenant un coeur d’alliage
d’aluminium ayant sur au moins une face une couche de parement de charge en aluminium contenant4 % a 15 %
de Si, la couche de parement de charge ayant une surface intérieure et une surface extérieure, telles que la surface
intérieure est en face du coeur en alliage d’aluminium et que la surface extérieure est en face d’une couche de
revétement de 2 & 45 mg/m2 de Bi ou d’un alliage & base de Bi, dans lequel la couche de revétement de Bi ou d’un
alliage a base de Bi est dépourvue d’'une quelconque autre couche comprenant un ou plusieurs métaux choisis
parmi le groupe comprenant nickel, cobalt, palladium et fer.

Produit entéle ou produit extrudé en alliage d’aluminium selon larevendication 1, dans lequella couche derevétement
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est au maximum de 30 mg/m?2.

Produit en tdle ou produit extrudé en alliage d’aluminium selon la revendication 1 ou 2, dans lequel la couche de
revétement est d’au moins 4 mg/m?2.

Produit en tdle ou produit extrudé en alliage d’aluminium selon 'une quelconque des revendications 1 a 3, dans
lequel la couche de revétement de Bi ou d’un alliage a base de Bi est une couche plaquée.

Produit en téle ou produit extrudé en alliage d’aluminium selon I'une quelconque des revendications 1 a 4, dans
lequel la couche de revétement de Bi ou d’un alliage a base de Bi est appliquée par une technique choisie parmi
le groupe comprenant la pulvérisation thermique, la déposition chimique en phase vapeur, la déposition physique
en phase vapeur, et la métallisation par énergie cinétique.

Produit en tdle ou produit extrudé selon la revendication 5, dans lequel la déposition physique en phase vapeur
inclut la pulvérisation cathodique, I'évaporation par faisceaux d’électrons et la déposition par arc cathodique.

Produit en tdle ou produit extrudé selon 'une quelconque des revendications 1 a 4, dans lequel la couche de
revétement de Bi ou d’un alliage a base de Bi est appliquée en utilisant le placage ou I'électro-placage.

Produit en tdle ou produit extrudé en aluminium selon 'une quelconque des revendications 1 a 7, dans lequel la
couche de parement de charge a une composition, en pourcentage en poids, de

Si 4%a15%
Mg 0a1%,
Fe 0a1%,
Cu 042 %,
Mn 0a1,5%,
Zn 041,5%,
Ti 0402 %,
sr 040,05 %

le reste étant de I'aluminium et des impuretés inévitables.

Procédé de fabrication d’un article uni par brasage, ou d’un ensemble de composants brasé, comprenant les étapes
consistant a :

(a) fournir des composants dont au moins un est réalisé en matériau en tdle de brasage et/ou en matériau
extrudé selon I'une quelconque des revendications 1 a 8,

(b) assembler les composants pour donner un assemblage,

(c) braser 'ensemble sans appliquer de flux de brasage sur 'ensemble de composants, et braser 'ensemble
entier dans une atmosphére de gaz inerte contrdlée a une température de brasage pour former un ensemble
brasé, et

(d) faire refroidir 'ensemble brasé.
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Aluminium dhviizet lemeztermeék vagy extrudalt termek folyatdszer néki

keményfarrasziashoz

Szabadalmi igénypontok

1. Aluminium Obviizel lemeziermeék vagy exbruddlt termék folyatbszer ndlkil
keményforraszidshoz, amaly legaldbb egyik fellletén 4 %81 15 %-ig teredhetd
memyiséghen Si4 fartalmazd, plattirozéssal felvitt aluminium /6 réteggel van
gliatva, a platirozdssal felvitt 1516 réteg egy belsd s egy killsd fellilettsl randelkerik,
a belsd felllet az aluminium dtvdzet mag felé néz, mig a kivisd feltlet agy 2
mginégyzetmétenddt 45 mginégyeetmeéterly  teredheld mennyiségben
Bi-t vagy Bi-bézist Stvbzetet fartalmazd bevonatréteg felé néz, ahol a Bit vagy
Bi-bazist &hdrelst tartalmazd bevonalréteg menies mindern tovabbl, a nikkelbdi,
kobaltbol, palladiumbs! és vashol alld csoportbd! kivalasziott egy vagy t6bb fémet
tartalmasd réleghil

2. Az 1. igénypont szedntl aluminium otvbzet anyagld lemesztermék vagy extrudslt
tarmek, amelyben a bevonatréteg legfeliebb 30 mgimP-es,

3. Az 1 vagy 2. igénypont szerintl aluminium &tvdzet anyagl lemeztermék vagy

extrudalt termek, amelyben a bevonatréteg legalabb 4 mgim®-es.

4. Az 1.3, génypontok barmelyike szerindl aluminium &tvdzet anvagl lemeztermék
vagy extrudall fermék, amelyben a bevonatréteg Bi vagy Bi-bazisd otviizet anyagt,
platlirozassal felvitt réteg.

5. Az 1-4. igenypontok barmelyike szerintl aluminium Sivbzel anvagt lemsztermsk
vagy extrudalt termek, amelyben a Bl vagy Bi-bazisu dtvdzet anyagl bevonatréteg a
termikus szdrésbdl, kémial glzievalasztashdl, fizikalls gdzlevalasztashal 8s kinetikus



energiakOziéssel vegzelt fémezésbdl &6 csoporthdl kivélaszioll technoldgia
sharassal van fethordva,

8. Az §. génypont szerintl aluminium dlvézet anyagl lemestermék vagy extrudsit
termek, ahol a fizikalis gozlevalasatds tartalmazza a porlassias, az elskironsugaras
gézdiés &s a katddives levdlasztas sljdrasokat.

7. Az 1«4, igénypontok barmelyike szerintl aluminium Stvdzet anyagl lemeztermek
vagy extrudalt termeék, amelyben a Bi vagy Bi-bazis( Stvdzet anvagd bevonatréleg

plattirozassal vagy elekiropiattirozdssal van falvive.

8. Az 1-4. igénypontck bérmelyike szernt aluminium otvizel anyagd lemeztermek
vagy extrudalt termek, amelyben a plattrozdssal  felvitt  ©itGfem  réteg
Wmegszazalékban kifgjezet! Osazetbtels

4 %451 15 Se-ig S
3101 1 Y-ig Mg
0181 1 %-ig Fe
O-to 2 %ty Cu
0-161 1.5 %-ig Mn
<181 1,5 %-ig dn
Qb8 0,2 Y%-ig T
0161 0,08 S%-ig &r

&8 a fennmarads részben aluminium és véletlen szennyezédések.

- 8 Eljaras kemenylorrasztasos egyesitésd termék vagy keményforrassiolt slemekbé!

.

alio szerelési egység eldallitdsdra, amely elidrds az sldbbi lépéseket tartaimazza:

a) szerkezel slemek legaldbb egylke az 1-8. igényponiok barmelyike szering
kemenyforrass lemez anyagbo! vagy extrudalt anyagbo! all;

b} a szerkezeti elomakbél szerelési sgységet képzink;

o} a szerkezell slemekbdl képzelt szerelésl sgységen keményforrasz-folyatészer
hasznalats nelkil keményforrasziassal keményforrasziolt szerelés! egységet Sliitunk



el a komplel scerelési  egyséy insrt  kontrollat  gazatmosziérsban,
keményforrasziasi hdmérsékieten vald keménylforrasstasaval; és
d} a kemenylorrasziolt szaerelési egységet lehititk,
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