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Foundry component having an anticorrosion

layer structure

[0001] The invention relates to a foundry component

for an apparatus for casting or handling a metal melt,

wherein the component comprises a metallic main body

which is provided in a melt-contact surface region with

an anticorrosion layer structure composed of one or more

superposed layers.

[0002] Such foundry components are employed in metal

casting technology, e.g. for hot chamber pressure casting

machines and cold chamber pressure casting machines, in

a variety of forms, for example as casting fittings,

casting vessels, melt furnaces, melt transport units and

casting moulds and also parts of these metal casting

components. An iron-based material, i.e. a material based

on iron, typically a steel material such as a cast steel

material, is usually employed for the main body since

such components have a good cost/utility ratio. For the

present purposes, the melt-contact surface region is

understood to mean the region of the surface of the main

body of the foundry component which during casting

operation is exposed continuously or at least for some

of the time to the metal melt, i.e. comes into contact

with the latter.

[0003] It has been found that foundry components

having a main body composed of steel can be chemically

attacked by the liquid metal melt, i.e. are subject to

corrosion, in this melt-contact surface region, i.e. in

regions in which the components come into contact with

the hot metal melt during casting operation. Thus, for

example, a noticeable corrosive attack by aluminium melts

in aluminium pressure casting is observed on steel

surfaces of foundry components which come into contact

with these melts.
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[0004] A known remedy for casting piston/casting

cylinder units of metal pressure casting machines is to

make the casting piston and the casting cylinder entirely

of a ceramic material or of a sintered material, e.g. of

sintered titanium diboride (TiB2). However, the

mechanical strength, heat resistance and impact strength

often remained unsatisfactory.

[0005] In a similar way, the laid-open publication

DE 2 364 809 proposes making the casting piston and the

casting cylinder as assembled sintered component of a

mixture of two or more materials from the group

consisting of carbides, borides and nitrides. In

particular, a specific mixture of boron carbide (B4C)

with one or more of TiB2, zirconium diboride (ZiB2) and

boron nitride (BN) is indicated.

[0006] In patent publication US 4,556,098, this and

other sintered materials examined are said still to be

unsatisfactory, and a hot-pressed, ultrahard silicon

nitride or Sialon material having a high density is

proposed as an alternative for the casting cylinder and

the casting piston. For a crucible made of cast iron, an

anticorrosion coating to protect against corrosion and

oxidation which is composed of Ca, Al2O3 or other oxides

such as Al2O3-TiO2 or of TiB2, ZaB2, CaB2 or other pure or

mixed borides or of AlN, Si3N4, BN, Sialons or other

nitrides is disclosed and is, for example, applied from

an emulsion or by flame spraying. For conical plugs for

closing accessibility holes for the riser channel and

other parts of a casting fitting, manufacture also from

such corrosion- and erosion-resistant materials is

proposed. For parts of the casting mould which are

exposed to the metal melt only at relatively low

temperatures, a coating composed of a dense material

comprising Si3N4, AlN, Sialon, BN, graphite or pyrolytic

carbon or alloys thereof is proposed.
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[0007] Patent publication EP 2 723 916 B1 discloses a

foundry component of the abovementioned type, in which

the anticorrosion layer structure is formed by an

anticorrosion layer configured as a sol-gel layer using

microparticles and/or nanoparticles having an average

particle size in the range from 50 nm to 50 µm of one or

more substances as filler, which substances are selected

from the group consisting of borides and carbides of the

transition metals and alloys thereof and also of boron

and silicon, where the sol-gel layer comprises a

zirconium-based or silicon-based gel former and is formed

by a plurality of gel sublayers of which at least one

sublayer is free of microparticles and/or nanoparticles

and forms an outer sublayer of the sol-gel layer.

[0008] The invention addresses the technical problem

of providing a foundry component of the abovementioned

type, where the foundry component can be produced with a

relatively small outlay and displays high corrosion

resistance to liquid metal casting melts, in particular

aluminium melts.

[0009] The invention solves this problem by the

provision of a foundry component having the features of

Claim 1. Advantageous developments of the invention,

which contribute to solving this and further problems,

are set forth in the dependent claims, the content of

which, including all combinations of features indicated

by the claim back-references, is hereby fully

incorporated by reference into the description.

[0010] According to the invention, the anticorrosion

layer structure comprises, as single layer in the case

of a one-ply configuration or as one of a plurality of

layers in the case of a multi-ply configuration, a

protective woven fabric body prefabricated as flexible

woven fabric body from a woven fabric material which is

casting temperature resistant or a nonwoven protective
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layer as pliable nonwoven layer prefabricated from a

fibre nonwoven material or fibre paper material which is

casting temperature resistant or a protective shaped body

as rigid shaped body prefabricated from a shaped body

material which is casting temperature resistant.

[0011] The fibre nonwoven material or the fibre paper

material for the nonwoven protective layer consists of

comparatively short fibres, while the flexible woven

fabric body for the protective woven fabric body is

formed by long fibres having a comparatively high tensile

strength. In both cases, fibre or woven fabric materials

which are stable at the casting temperature, as are known

per se for foundry applications, e.g. for aluminium

casting, are used for this purpose. As fibre nonwoven

material, it is possible to use, in particular,

conventional nonwoven materials offered on the market

under the name ceramic nonwoven. As fibre paper material,

it is possible to use, in particular, conventional paper

materials offered on the market under the name ceramic

paper; for the present purposes, the term nonwoven layer

or nonwoven protective layer encompasses, in the

interests of simplicity, both the corresponding layers

of the ceramic nonwoven material and the corresponding

layers of the ceramic paper material, which can be used

optionally or interchangeably here.

[0012] When using the protective woven fabric body,

this is preferably applied as tailored coating on the

melt-contact surface region. It can then lie tightly

against the melt-contact surface region of the main body

under the liquid pressure of the melt material, with any

included air being displaced. During operation of the

foundry component, the protective woven fabric body

prevents intrusion of the melt material through to the

metallic main body and experiences a sintering process

due to contact with the hot melt material over the course

of use, e.g. after some days or weeks, as a result of
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which it is transformed from the flexible prefabricated

woven fabric body to a brittle woven fabric body.

[0013] In a manner analogous to the case of the

flexible prefabricated protective woven fabric body, the

nonwoven protective layer prefabricated as pliable

nonwoven layer is also able to function as inert barrier

to the metal melt and in this way protect the metallic

main body against corrosion by the metal melt.

[0014] When using the protective shaped body, this

forms a lining which is impermeable from the outside

inward for the melt-contact surface region of the main

body of the foundry component and can, in particular, be

prefabricated as tailored, one-piece, rigid shaped body

or as a shaped body made up of a plurality of rigid plate

elements, with in the latter case the plate elements

being prefabricated and being able to be arranged

individually on the melt-contact surface region of the

main body of the foundry component or, as an alternative,

be assembled to form a shaped body and then be arranged

together as such shaped body on the melt-contact surface

region. Any joins or transition regions laterally between

neighbouring plate elements can, if required, be closed

by a heat-resistant ceramic adhesive material. For this

purpose, it is once again possible to use sufficiently

heat-resistant ceramic adhesive materials which are

casting temperature resistant, i.e. to the typical

operating temperatures at which casting is carried out,

in particular ceramic adhesive materials which are

resistant to high temperatures, as are well known for

this purpose to a person skilled in the art, e.g.

materials based on aluminium oxide.

[0015] The expression casting temperature resistant

here indicates, as the term suggests, resistance of the

material concerned to the casting temperatures to which

the material is exposed during casting operation. The
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casting temperatures naturally depend on the melt

material to be cast in each case; since the latter are

metal melts, these are generally very high temperatures

of above 500°C to far above 1000°C. The correspondingly

high-temperature-resistant material has to be

sufficiently physically and chemically resistant at these

temperatures, even during prolonged operational use. Such

materials for use in the particular casting temperature

range are known per se to a person skilled in the art,

so that no further explanations are necessary at this

juncture. Such mould materials which are casting

temperature resistant, including in the present case, in

the interests of simplicity, corresponding plate

materials are known to a person skilled in the art, e.g.

from furnace construction.

[0016] In the case of the multi-ply configuration, the

one or more further layers can, if required, serve to

give improved bonding of the anticorrosion layer

structure to the surface of the main body and/or to

provide a further inert barrier to protect the main body

against corrosion by the metal melt.

[0017] It has been found that the metallic main body

of the foundry component of the invention can be

protected very reliably against corrosion phenomena, as

could otherwise be caused by contact with the melt

material, in its melt-contact surface region in which it

can come into contact during operation with the metallic

melt material used for casting, e.g. aluminium or an

aluminium alloy or another nonferrous metal, by this one-

ply anticorrosion layer structure, i.e. layer structure

consisting of a single layer, or multi-ply anticorrosion

layer structure, i.e. layer structure consisting of a

plurality of superposed layers.

[0018] In the case of the anticorrosion layer

structure according to the invention, there is no
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adhesive bonding or full-area positive locking of this

to the metallic main body to be protected. This makes the

anticorrosion layer structure less sensitive to

mechanical damage compared to conventional adhesively

bonded or positively locked coatings, and any damage can

also remain locally limited to a greater extent. In

addition, the anticorrosion layer structure therefore has

a significantly better thermal expansion tolerance, i.e.

the occurrence of mechanical stresses in the

anticorrosion layer structure caused by thermal expansion

effects of the metallic main body can be avoided or in

any case significantly reduced compared to conventional

adhesively bonded or positively locked coatings.

[0019] At the same time, this anticorrosion layer

structure can be realised with a comparatively small

outlay. For this purpose, the protective woven fabric

body and/or the nonwoven protective layer and/or the

protective shaped body composed of the corresponding

woven fabric material, the fibre nonwoven/fibre paper

material or the rigid plate/shaped body material in

prefabricated form is applied to the melt-contact surface

region of the main body of the foundry component which

is to be protected.

[0020] Here, it is found that the anticorrosion layer

structure comprising the protective woven fabric body or

nonwoven protective layer or the protective shaped body

is able to give very long-term corrosion protection over

many weeks of operation, in particular also for foundry

components whose main body consists of a steel material.

The corrosion protection is maintained reliably for long

periods of use even when the melt-contact surface region

of the main body is continually in contact with the melt

material of the metal being cast. A longer operating life

of the foundry component protected in this way against

corrosive influences by the melt material is obtained.
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[0021] In addition, this realisation of the

anticorrosion layer structure allows, when required,

relatively uncomplicated renovation and thus subsequent

renewed operational use of the foundry component. For

this purpose, the layer in the form of the protective

woven fabric body or the nonwoven layer or the protective

shaped body can be removed relatively easily, which is

generally not possible in the case of conventional

protective coatings which have been deposited by thin-

layer technology on the metallic main body of the foundry

component. Likewise, any further, optional layers of the

anticorrosion layer structure can be removed again from

the metallic main body if necessary in the present case.

The metallic main body of the foundry component can

subsequently be provided again with a fresh anticorrosion

layer structure in its melt-contact surface region.

[0022] It goes without saying that, if required, one

or more further layers which do not have an anticorrosion

function can be provided outside on the outermost layer

of the anticorrosion layer structure and/or internally

between the surface of the main body and the innermost

layer of the anticorrosion layer structure and/or between

two layers of the anticorrosion layer structure.

[0023] In corresponding developments of the

invention, the woven fabric material which is casting

temperature resistant is a material based on aluminium

oxide (Al2O3) and/or the fibre nonwoven or fibre paper

material which is casting temperature resistant is a

material based on Al2O3 and/or the shaped body material

which is casting temperature resistant is a material

based on Al2O3. The components produced therefrom are

accordingly also referred to as Al2O3 protective woven

fabric body, Al2O3 nonwoven protective layer or Al2O3

protective shaped body in the present case. It has been

found that this selection of material is particularly

advantageous in respect of both the physical and chemical
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resistance at the prevailing casting temperatures and

also in respect of technical and economic feasibility,

including for applications in aluminium casting. It goes

without saying that such materials based on Al2O3

generally do not need to consist exclusively of Al2O3 but

rather can contain additional materials in subordinate

amounts.

[0024] In a development of the invention, the

anticorrosion layer structure is a multi-ply structure

and comprises at least one further layer which differs

from the first-mentioned layer and is selected from the

group consisting of the protective woven fabric body, the

nonwoven protective layer, the protective shaped body and

a heat-resistant ceramic adhesive layer. This multi-ply

configuration can particularly effectively improve,

where necessary, the bonding of the anticorrosion layer

structure to the surface of the main body and/or provide

at least one further inert barrier layer to protect the

main body against corrosion by the metal melt. For the

heat-resistant ceramic adhesive layer, it is possible to

use ceramic adhesive materials which are sufficiently

heat-resistant at the typical casting temperatures, as

will be familiar to a person skilled in the art for this

purpose, including those based on Al2O3. In alternative,

one-ply configurations, the anticorrosion layer

structure does without such a further layer and consists

only of the first-mentioned layer and optionally one or

more layers of a different type.

[0025] In an embodiment of the invention, the

anticorrosion layer structure is multi-ply with the

ceramic adhesive layer as an innermost layer, i.e. layer

adjoining the main body. The ceramic adhesive layer can

in appropriate applications improve the bonding of the

anticorrosion layer structure to the melt-contact surface

region of the main body. In alternative embodiments, the

anticorrosion layer structure does without such an
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innermost ceramic adhesive layer.

[0026] In an embodiment of the invention, the

anticorrosion layer structure is multi-ply and has the

protective woven fabric body as an outer layer and the

nonwoven protective layer as an inner layer. This means

that the nonwoven protective layer is arranged closer to

the main body than is the protective woven fabric body,

without the nonwoven protective layer necessarily having

to be an innermost layer and/or the protective woven

fabric body necessarily having to be an outer layer of

the layer structure and without the nonwoven protective

layer and the protective woven fabric body necessarily

having to be two directly adjoining layers of the layer

structure. This combines the advantageous anticorrosion

properties and other chemical and physical properties of

the protective woven fabric body and the nonwoven

protective layer in a favorable way, with the protective

woven fabric body as outer layer being able to protect

the inner nonwoven protective layer against mechanical

effects such as impacts and the like. In an advantageous

embodiment, the ceramic adhesive layer is present as

innermost layer of the anticorrosion layer structure

between the nonwoven protective layer and the metallic

main body of the foundry component, which can improve the

bonding of the anticorrosion layer structure and in this

case especially that at the melt-contact surface region

of the main body.

[0027] In an embodiment of the invention, the

anticorrosion layer structure is at least three-ply and

has the ceramic adhesive layer as an innermost layer, the

protective shaped body as an outer layer and the nonwoven

protective layer as an intermediate layer between the

ceramic adhesive layer and the protective shaped body.

This embodiment combines the advantageous properties of

the impermeable outer protective shaped body with the

advantages of the ceramic adhesive layer in respect of
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good bonding of the anticorrosion layer structure to the

melt-contact surface region of the main body of the

foundry component and the advantages of the intermediate

nonwoven protective layer, including the thickness

equalization capability and yielding nature under

compressive stresses. In alternative embodiments, the

intermediate nonwoven protective layer or the inner

ceramic adhesive layer is absent.

[0028] In an embodiment of the invention, the ceramic

adhesive layer consists of a heat-resistant, in

particular high-temperature-resistant, ceramic adhesive

material based on Al2O3. This represents a choice of the

material for the ceramic adhesive layer which is

particularly favorable for the present purposes.

Alternatively a ceramic adhesive layer composed of a

different heat-resistant ceramic adhesive material can

be used.

[0029] In a development of the invention, the

protective woven fabric body has a thickness in the range

from 0.8 mm to 3 mm. This thickness range has been found

to be optimal for the protective woven fabric body in

respect of realisation outlay, satisfactory corrosion

protection and a very limited permanent increase in the

dimensions of the foundry component due to the

anticorrosion layer structure. For specific

applications, the thickness of the Al2O3 protective woven

fabric body can be selected outside this range.

[0030] In a development of the invention, the nonwoven

protective layer has a thickness in the range from 0.5 mm

to 5 mm. This thickness range has been found to be optimal

for the nonwoven protective layer in respect of

realisation outlay, satisfactory corrosion protection

and a very limited permanent increase in the dimensions

of the foundry component due to the anticorrosion layer

structure. For specific applications, the thickness of
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the nonwoven protective layer can be selected outside

this range.

[0031] In a development of the invention, the

protective shaped body has a thickness in the range from

2 mm to 25 mm. This thickness range has been found to be

optimal for the protective shaped body in respect of

realisation outlay, satisfactory corrosion protection

and a very limited permanent increase in the dimensions

of the foundry component due to the anticorrosion layer

structure. For specific applications, the thickness of

the protective shaped body can be selected outside this

range.

[0032] In a development of the invention, the main

body consists of an iron-based material, in particular a

cast steel material. This combines the advantage of the

present anticorrosion layer structure with the advantages

known per se of selecting an iron-based material for the

metallic main body of the foundry component. As an

alternative, the main body of the foundry component can

be made of another metal material.

[0033] In a development of the invention, the foundry

component can be a component for a metal pressure casting

machine, e.g. a hot chamber pressure casting machine. In

particular, it can be a casting fitting, a casting

vessel, a melt furnace component, a melt transport

component, a casting mould component or a part of these

components of the metal pressure casting machine which

come into contact with the melt. Due to its specific

anticorrosion layer structure, the foundry component has

excellent suitability for these purposes in particular

and a comparatively long useful life.

[0034] Advantageous embodiments of the invention are

depicted in the drawings. These and further embodiments

of the invention will be explained in more detail below.
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The figures show:

Fig. 1 a schematic sectional view of a foundry

component with a partial outer, three-ply

anticorrosion layer structure,

Fig. 2 a schematic sectional view of a casting vessel

as foundry component with the partial outer

anticorrosion layer structure of Fig. 1,

Fig. 3 the sectional depiction of Fig. 1 for a variant

having a one-ply instead of three-ply

anticorrosion layer structure and

Fig. 4 the sectional depiction of Fig. 1 for a variant

having a two-ply instead of three-ply

anticorrosion layer structure.

[0035] Figs. 1, 3 and 4 show, purely schematically

with the constituents thereof which are of interest here,

a foundry component for an apparatus for casting or

handling a metal melt, which comprises a metallic main

body 1 which is provided in a melt-contact surface region

2 with an anticorrosion layer structure 3. Figs. 1, 3 and

4 show by way of example and as representative of further

possible realisations, various realisation examples for

the anticorrosion layer structure 3.

[0036] In the embodiment shown in Fig. 1, the

anticorrosion layer structure 3 comprises a protective

woven fabric body 5 prefabricated as flexible woven

fabric body from a woven fabric material which is casting

temperature resistant as an outermost layer 4, i.e. layer

4 facing away from the surface of the metallic main body

1. Furthermore, the anticorrosion layer structure 3 in

the working example of Fig. 1 comprises a ceramic

adhesive layer 8 which is casting temperature resistant

as an innermost layer 9 and a nonwoven protective layer
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6 prefabricated as pliable nonwoven layer from a fibre

nonwoven or fibre paper material which is casting

temperature resistant as an intermediate layer 10 of the

thus three-ply layer structure, i.e. layer structure

comprising three layers.

[0037] The protective woven fabric body 5 is, in an

advantageous realisation, prefabricated from a woven

fabric material based on Al2O3 which is casting

temperature resistant, i.e. it in this case forms an Al2O3

protective woven fabric body. The nonwoven protective

layer 6 is, in an advantageous realisation, prefabricated

from a fibre nonwoven or fibre paper material based on

Al2O3 which is casting temperature resistant, i.e. it in

this case forms an Al2O3 nonwoven protective layer. In

alternative realisations, other materials which are

casting temperature resistant are used for the layer

structure components concerned, e.g. materials based on

zirconium oxide or oxide-ceramic composite materials

including fibre-reinforced composite materials as are

known per se to a person skilled in the art for use in

casting technology and other high-temperature

applications. The nonwoven protective layer 6 preferably

has a thickness in the range from 0.5 mm to 5 mm. The

fibre nonwoven or fibre paper material for the nonwoven

protective layer 6 consists of fibres which are shorter

than fibres which have a high tensile strength and of

which the flexible woven fabric body for the protective

woven fabric body 5 is made.

[0038] Fig. 2 specifically shows a case in which the

foundry component having the anticorrosion layer

structure 3 in the realisation of Fig. 1 is a casting

vessel as is customary, for example, in a metal pressure

casting machine and more specifically in a hot chamber

pressure casting machine for the casting of aluminium or

aluminium alloys or other nonferrous casting metals. The

casting vessel of Fig. 2 is of a construction known per
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se, as is disclosed, for example, in the above-mentioned

patent publication EP 2 723 916 B1. In alternative

embodiments, the foundry component forms a casting

fitting, a casting vessel, a melt furnace component, a

melt transport component, a casting mould component or a

part of one of these pressure casting machine components.

To give a better picture of the layer sequence of the

anticorrosion layer structure 3 in this illustrative

case, the participating layers are shown cut to different

heights of the casting vessel, so that each layer can be

seen at least in regions.

[0039] In alternative embodiments, only the ceramic

adhesive layer 8 or only the nonwoven protective layer 6

is provided as innermost layer 9 between the metallic

main body 1 and the protective woven fabric body 5 as

outermost layer 4 in a two-ply configuration of the

anticorrosion layer structure 3.

[0040] In the embodiment shown in Fig. 3, the

anticorrosion layer structure 3 is one-ply, i.e. it

consists only of a single protective layer 11 which in

this example is formed by the protective woven fabric

body 5. The protective woven fabric body or Al2O3

protective woven fabric body 5 here and in other

multilayer realisations of the anticorrosion layer

structure 3 in which it is used preferably has a thickness

in the range from 0.8 mm to 3 mm. In an alternative

embodiment, the single layer 11 of the anticorrosion

layer structure 3 in a one-ply configuration consists of

the nonwoven protective layer or Al2O3 nonwoven protective

layer 6. Restricted to relatively small surface regions

or transition regions, the ceramic adhesive layer 8 can

also be used as one-layer adhesive coating for the

anticorrosion layer structure 3.

[0041] In the embodiment shown in Fig. 4, the

anticorrosion layer structure 3 is two-ply with the
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ceramic adhesive layer 8 as inner or innermost layer 9

and a protective shaped body 7 prefabricated as rigid

shaped body from a shaped body material which is casting

temperature resistant as outer or outermost layer 4. The

protective shaped body 7 is, in an advantageous

realisation, prefabricated from a shaped body material

based on Al2O3 which is casting temperature resistant,

i.e. it in this case forms an Al2O3 protective shaped

body. In alternative realisations, other materials which

are casting temperature resistant are used for the

protective shaped body, e.g. once again materials based

on zirconium oxide or oxide-ceramic composite materials

including fibre-reinforced composite materials.

[0042] In alternative embodiments, the anticorrosion

layer structure 3 is three-ply, i.e. comprises three

layers, with the protective shaped body 7 as the

outermost layer 4, the ceramic adhesive layer 8 as the

innermost layer 9 and the nonwoven protective layer 6 or

the protective woven fabric body 5 as intermediate layer

between the ceramic adhesive layer 8 and the protective

shaped body 7.

[0043] When the nonwoven protective layer 6 is used

as intermediate layer 10 in the corresponding cases of

an at least three-ply configuration of the anticorrosion

layer structure 3, this can serve as further inert

barrier against the melt material and thereby reliably

protect the metallic main body 1 against corrosion even

when the outer protective woven fabric body 5 or the

outer protective shaped body 7 has been damaged or

penetrated.

[0044] An analogous additional security against

corrosion is offered by the other possible multi-ply

embodiments of the anticorrosion layer structure 3. In

these multilayer embodiments of the anticorrosion layer

structure 3, it is extremely improbable that the metal
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melt can come into direct contact with the metallic main

body 1 as a result of, for example, mechanical damage to

one of the plurality of layers, in particular the

outermost layer 4, since one or more further layers of

the anticorrosion layer structure 3 still remain and can

take on the anticorrosion function at the local point of

damage of the damaged layer.

[0045] In further alternative embodiments, the

anticorrosion layer structure 3 comprises four or more

superposed layers, each of which is selected from the

group consisting of the layer provided by the protective

woven fabric body 5, the layer provided by the nonwoven

protective layer 6, the layer provided by the protective

shaped body 7 and the layer provided by the ceramic

adhesive layer 8 and of which at least two are different

from one another.

[0046] The ceramic adhesive layer 8 preferably

consists of a heat-resistant ceramic adhesive material

based on Al2O3, for which purpose it is possible to use a

corresponding conventional ceramic adhesive material of

this type. The ceramic adhesive layer 8 can, depending

on requirements, be applied over part or the full area

of the metallic main body 1 in the melt-contact surface

region 2 thereof. The ceramic adhesive material of the

ceramic adhesive layer 8 preferably has, when used with

the protective shaped body 7, a coefficient of thermal

expansion which corresponds very largely to that of the

metal material of the main body 1. Thermal stresses

between the metallic main body 1 and the protective

shaped body 7 surrounding this in the melt-contact

surface region 2 can thus be minimized. On smaller

surface regions or transitions, the ceramic adhesive

layer 8 can also be used as sole coating or filling over

the full area.

[0047] The main body 1 preferably consists of an iron-
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based material, in particular a cast steel material as

is known per se for metallic main bodys of foundry

components, i.e. it is possible to use an iron-based or

steel-based metal material customary for this purpose.

[0048] The protective shaped body 7 can, depending on

requirement and the particular use, be prefabricated as

tailored, one-piece, rigid shaped body from suitable

shaped body material by being formed by a plurality of

rigid, prefabricated plate elements which consist of a

plate material suitable for the present purpose and are

directly arranged on the main body 1 of the foundry

component or, as an alternative, firstly assembled to

give the shaped body and then arranged jointly as uniform

shaped body on the melt-contact surface region 2 of the

main body 1. Any joint gaps or interfaces and/or

transitions between the plate elements can be closed or

sealed using, for example, the same ceramic adhesive

material as that of the ceramic adhesive layer 8, or as

an alternative using a different heat-resistant ceramic

adhesive material. The protective shaped body 7 has, in

typical working examples, a thickness in the range from

2 mm to 25 mm.

[0049] When using the protective woven fabric body 5,

this is preferably prefabricated in a tailored manner as

flexible woven fabric body from the respective

conventional woven fabric material which is casting

temperature resistant, e.g. an Al2O3 woven fabric

material, and placed on the main body 1 in the melt-

contact surface region 2 thereof. As soon as the flexible

woven fabric body comes into contact with the metal melt,

e.g. when the main body 1 is dipped into the metal melt,

it is pressed against the melt-contact surface region 2

by the pressure of the melt material and any enclosed air

is displaced. The protective woven fabric body or Al2O3

protective woven fabric body 5 prevents penetration of

the metal melt through to the metallic main body 1 and
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over the course of further use, typically after some days

or weeks of contact with the melt material, transforms

from the woven fabric body which is flexible and elastic

when initially used into a brittle woven fabric body by

a sintering effect.

[0050] When the nonwoven protective layer 6 is used

as inner layer within the protective shaped body 7 as

outer layer 4, the nonwoven protective layer 6, which is

a soft and elastic layer, can if required be introduced

with variable thickness into the anticorrosion layer

structure 3. This makes it possible to compensate for

different thermal expansion of the metallic main body 1

compared to the rigid, dense and rather brittle lining

which is formed by the outer protective shaped body 7.

[0051] The anticorrosion layer structure 3 is, due to

the fact that it is not adhesively bonded or positively

locked over the entire area to the metallic main body 1

to be protected, relatively insensitive to mechanical

damage compared to conventional adhesively bonded or

positively locked coatings, and any damage can readily

be kept local. In addition, the anticorrosion layer

structure 3 has, for this reason, a significantly better

thermal expansion tolerance, i.e. the occurrence of

mechanical stresses in the anticorrosion layer structure

3 due to thermal expansion effects of the metallic main

body 1 can be avoided or in any case significantly reduced

compared to conventional adhesively bonded or positively

locked coatings.

[0052] Even though the metallic main body 1 is

provided only partially and on the outside with the

anticorrosion layer structure 3 in the working examples

shown, it goes without saying that in other embodiments

the metallic main body 1 can, if required, be provided

not only partially but over the full area on its total

outer side and/or partially or completely on interior
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surface regions which come into contact with the melt

material with the anticorrosion layer structure 3.
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Claims

1. Foundry component for an apparatus for casting or

handling a metal melt, wherein

- the component comprises a metallic main body (1)

which is provided in a melt-contact surface

region (2) with an anticorrosion layer structure

(3) composed of one or more superposed layers,

characterized in that

- the anticorrosion layer structure (3) comprises,

as sole layer (1) or as one of a plurality of

layers, a protective woven fabric body (5)

prefabricated as flexible woven fabric body from

a woven fabric material which is casting

temperature resistant or a nonwoven protective

layer (6) prefabricated as pliable nonwoven layer

from a fibre nonwoven material or fibre paper

material which is casting temperature resistant

or a protective shaped body (7) prefabricated as

rigid shaped body from a shaped body material

which is casting temperature resistant.

2. Foundry component according to Claim 1, further

characterized in that

- the woven fabric material which is casting

temperature resistant is a material based on Al2O3

and/or

- the fibre nonwoven or fibre paper material

which is casting temperature resistant is a

material based on Al2O3 and/or

- the shaped body material which is casting

temperature resistant is a material based on

Al2O3.

3. Foundry component according to Claim 1 or 2, further

characterized in that the anticorrosion layer

structure is multi-ply and comprises at least one

further layer which differs from the first-named
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layer and is selected from the group consisting of

the protective woven fabric body (5), the nonwoven

protective layer (6), the protective shaped body (7)

and a ceramic adhesive layer (8) which is casting

temperature resistant.

4. Foundry component according to Claim 3, further

characterized in that the anticorrosion layer

structure has the ceramic adhesive layer (8) as an

innermost layer (9).

5. Foundry component according to Claim 3 or 4, further

characterized in that the anticorrosion layer

structure has the protective woven fabric body (5)

as an outer layer and the nonwoven protective layer

(6) as an inner layer.

6. Foundry component according to any of Claims 3 to

5, further characterized in that the anticorrosion

layer structure is at least three-ply and has the

protective shaped body (7) or the protective woven

fabric body (5) as an outer layer, the ceramic

adhesive layer (8) as an innermost layer and the

nonwoven protective layer (6) as an intermediate

layer between the ceramic adhesive layer (8) and the

protective shaped body (7) or the protective woven

fabric body (5).

7. Foundry component according to any of Claims 3 to

6, further characterized in that the ceramic

adhesive layer (8) consists of a ceramic adhesive

material which is based on Al2O3 and is casting

temperature resistant.

8. Foundry component according to any of Claims 1 to

7, further characterized in that the protective

woven fabric body (5) has a thickness in the range

from 0.8 mm to 3 mm and/or the nonwoven protective
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layer (6) has a thickness in the range from 0.5 mm

to 5 mm and/or the protective shaped body (7) has a

thickness in the range from 2 mm to 25 mm.

9. Foundry component according to any of Claims 1 to

8, further characterized in that the main body (1)

consists of an iron-based material, preferably a

cast steel material.

10. Foundry component according to any of Claims 1 to

9, further characterized in that it is a component

for a metal pressure casting machine, preferably a

casting fitting, a casting vessel, a melt furnace

component, a melt transport component, a casting

mould component or a part of one of these pressure

casting machine components.


