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Description

Oven muffle for a domestic oven

The present invention relates to a oven muffle for a domestic

oven.

Known cooking ovens comprise oven muffles made of metal sheets
which are welded together. The muffles usually comprise an enam-
el coating for hygienic purposes and for protection against cor-
rosive destruction. Due to the progress in the field of laser
technology, besides other established welding technologies, la-
ser welding systems are increasingly used for the generation of

the necessary welding connections of the oven muffle.

The enamel coating of a conventional oven muffle comprises at
least a first or basic layer and at least one second layer of
enamel which are applied to the oven muffle and fired. In self-
cleaning ovens, the second layer can comprise a catalytic enamel
which can be a porous enamel to catalyze the reduction of soils

in the self-cleaning process.

It 1is an object of the present invention to provide an oven muf-
fle with reliable welding connections that can be easily pro-
duced, wherein number and/or size of quality defects of the

enamel coating can be reduced.

It is further an object of the present invention to provide a
method for manufacturing an oven muffle that enables to improve

the enamel coating of said oven muffle

That object is achieved by an oven muffle being made of at least
two muffle parts which are fixedly connected to each other by a
welding connection, wherein said welding connection comprises at
least one welding seam that has elongated high energized sec-

tions alternating with low energized sections.
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The inventive embodiment enables the provision of a welding con-
nection that can be easily and reliably enameled. High energized
sections shall be understood as sections or regions of the weld-
ing seam that have received a relatively high overall energy or
high energy density in the welding process in comparison to the
low energized sections which are sections of the welding seam
that have received lower overall energy or lower energy density
than the high energized sections. The high energized sections
may alternate regularly with the low energized sections but also

a not regular alternation is possible.

In an advantageous embodiment of the invention said muffle parts
are 1in contact with each other within an overlapping section and
said welding connection is arranged within said overlapping sec-

tion.

The inventive solution can be advantageously applied to an over-—
lapping section. The welding seam can be arranged along the com-—
plete overlapping section, thus, providing a stable and fix

welding connection.

In a further advantageous embodiment of the invention that said
welding seam 1s produced in a laser welding process. Alternating
high energized sections and low energized sections can be pro-
duced advantageously in a laser welding process. Thus, it is
possible to delimit high energized sections and low energized

sections spatially and to arrange said sections very precisely.

In a further embodiment of the invention said low energized sec-
tions are enlongated low energized sections, in particular in
that the low energized sections are substantially as long as
said high energized sections. In such an arrangement the stabil-

ity of the welding connection is improved.

In a further advantageous embodiment of the invention said low
energized sections are welded, in particular in a laser welding

process, by receiving a substantially lower energy density than

2
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the high energized sections, in particular wherein material in

the low energized sections is softened and/or melted.

Thus, 1t is possible to produce a welding connection which is,
as a whole, less thermically influenced than a continuous weld-
ing connection. The low energized sections are receive less en-
ergy, but however, a still stable and reliable welding connec-

tion is produced.

In another advantageous embodiment of the invention said low en-
ergized sections receive no energy in the welding process, in
particular such that no material is melted in the in the low en-

ergized sections in the welding process.

Thus, sections of the welding connection are advantageously min-

imally influenced with a heat load.

In a further advantageous embodiment of the invention said high
energized sections have a regular length from 5 mm to 150 mm
and/or that the low energized sections have a regular length of

from 0,5 mm to 8 mm.

A welding seam with sections according to said dimensions has a

particularly high rigidity and is therefore preferred.

In a further advantageous embodiment said oven muffle has an
enamel coating which comprises at least one first enamel layer,
in particular a basic enamel layer, and at least one second

enamel layer, 1in particular a catalytic enamel layer.

In the enamel process a first layer of a basic enamel is applied
to the muffle in order to cover the muffle’s welding areas. Sub-
sequently, the basic enamel is melted at a high temperature,
e.g. at 800°C. In a further subsequent step, a second layer of a
catalytic enamel is applied onto the first layer of enamel. In a
further subsequent step the catalytic enamel is heated again to

about the same temperature to form the catalytic enamel layer.

3
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The applicant has observed that defects are be generated in the
enamel process in the region of the welding connection. The de-
fects seem to result from the appearance of bubbles on the enam-—
el surface as a result of the enamel process. It was surprising-
ly observed by the applicant, that said defects are reduced in

the region of the welding connections, when the welding connec-—
tions which have to be enameled are formed according to the in-

vention.

The object of the invention is also achieved by a method for
manufacturing an oven muffle comprising at least one step of
welding at least two muffle parts to form an oven muffle, where-
in a welding tool applies energy to an overlapping section of
said muffle parts in such way, that high energized sections and
low energized sections are formed alternately in said overlap-
ping section by alternating the energy output of said welding
tool and/or alternating the motion speed of said welding tool
and/or alternating the distance between welding tool and over-

lapping section.

According to the inventive method, an oven muffle is created
that can be advantageously enameled in the region of a welding
connection. High energized sections and low energized sections
can be precisely formed by varying process parameters regularly

or not regularly.

In a further advantageous embodiment of the invention the fol-
lowing steps are subsequently provided to the at least one weld-
ing step:
- applying at least one basic enamel layer to at least
a part of said oven muffle;
- firing said at least one basic enamel layer;

- applying at least one second enamel layer onto said

basic enamel layer;

- firing said at least second enamel layer;
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The applicant has observed that defects are generated in the
enamel process in the region of the welding connection. The de-
fects seem to result from the appearance of bubbles on the enam-—
el surface as a result of the enamel process. It was surprising-
ly observed by the applicant, that said defects are reduced in
the region of the welding connections, when the welding connec-—
tions which have to be enameled are formed according to the in-

vention.

Due to modifications of transformations in the material of the
welding connection, e.g. transformation of the crystal lattice
or dissolution of substances out of the metallic welded parts,
together with the heat in second fire step, i.e. the fire step
for firing the catalytic enamel layer, the first layer and/or
the second layer emit gas which generates bubbles within the

finished enamel coating. It is assumed, that the effect of the
bubble generation is dependent on the welding process and the

fire steps of the enamel process.

In a further advantageous embodiment of the invention the fol-

lowing steps subsequent to the at least one welding step:

- applying at least one basic enamel layer to at least

a part of said oven muffle;

- applying at least one second enamel layer onto said

basic enamel layer;

- firing said at least one basic enamel layer and said
at least one second enamel layer in one single fir-

ing step.

Also in embodiment with only one firing step, the emission of
gas can be reduced by the specific welding step, resulting in a

reduction of bubbles in or on the final enamel surface.
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The present invention will be described in further detail with

reference to the drawing in which

FIG illustrates a view of a top part of an oven muffle embod-

ving the present invention;

FIG illustrates an oven muffle 1 adapted to be installed in a
cocking oven or the like and delimiting a cooking chamber of
said oven. Conventional oven muffles comprise several metal
sheet parts, such as a top part 2 and an intermediate or wrapper
part 3 which are welded together to form an oven muffle 1. Fur-
ther parts may be a bottom part or a rear part which also can be
welded to a respective part of the oven muffle 1. The oven muf-
fle 1 has a front opening (not shown) which is surrounded by a

front flange 4.

In the intended connection region, top part 2 and wrapper part 3
comprise edge sections which overlap each other, forming an
overlapping section 5. In this overlapping section 5, a welding
seam extends from a rear section to a front section of the oven
muffle 1. The welding seam 6 is formed as a discontinuous weld-
ing seam. This means that in the welding process in which the
welding seam 6 1s produced, the energy of the welding tool is
varied or alternated. Due to this wvariation or alternation of
the welding energy, the welding seam 6 comprises high energized
sections 7 and low energized sections 8. The oven muffle 1 is
shown from the exterior, however, the appearance of the welding

seam 6 is equal on the interior side.

The welding process in this case is a laser welding process.
Thus, the welding process can be carried out be guiding the la-
ser beam along the overlapping section 5 with a predetermined
motion speed, wherein the laser is operated in a pulsed mode.
Thus, during one pulse duration one high energized section 7 is
generated and during the pause between two pulses one low ener-

gized section 8 1is generated.
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It is possible, to operate the laser between two pulses with
lower power than during the two pulses or, alternatively, it is
possible to operate without power between the two pulses. Oper-
ating with lower power or without power results in a lower ener-
gy density in or on the workpiece in the low energized section 6
compared to a high energized section 7. Further it is possible
to vary other process parameters of the laser tool such as to
vary the motion speed of the laser tool relative to the work-
piece or to vary the distance between laser tool and workpiece
to enlarge or to reduce the energized area or to vary the energy

focus of the laser beam.

After welding the muffle parts together, the oven muffle 1 is
coated with enamel in an enamel process. The coating may consist
of at least two layers, including a basic layer and at least one
second layer applied on the basic layer. For enabling the oven
muffle 1 to be part of a self-cleaning oven, at least one second
enamel layer may be a catalytic enamel, e.g. offered under the
trade name PE PERC CL Black 2C2C XE3211BA by the company FERRO
FRANCE.
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Claims

1. Oven muffle (1) for a domestic oven, being made of at least
two muffle parts (2, 3) which are fixedly connected to each
other by a welding connection, wherein said welding connec-
tion comprises at least one welding seam (6) that has elon-
gated high energized sections (7) alternating with low ener-

gized sections (8).

2. Oven muffle (1) according to claim 1, characterized in that
said muffle parts (2, 3) are in contact with each other with-
in an overlapping section (5) and said welding connection is

arranged within said overlapping section (5).

3. Oven muffle (1) according to one of the preceding claims,
characterized in that said welding seam (6) 1s produced in a

laser welding process.

4, Oven muffle (1) according to one of the preceding claims,
characterized in that said low energized sections (8) are en-
longated low energized sections (8), in particular in that
the low energized sections (8) are substantially as long as

said high energized sections (7).

5. Oven muffle (1) according to one of the preceding claims,
characterized in that said low energized sections (8) are
welded, in particular in a laser welding process, by receiv-
ing a substantially lower energy density than the high ener-
gized sections (7), in particular wherein material in the low

energized sections (8) is softened and/or melted.

6. Oven muffle (1) according to one of the claims 1 to 4, char-
acterized in that said low energized sections (8) receive no
energy in the welding process, in particular such that no ma-
terial is melted in the in the low energized sections (8) in

the welding process.
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Oven muffle (1) according to one of the preceding claims,

characterized in that the high energized sections (7) have a
regular length from 5 mm to 150 mm and/or that the low ener-—
gized sections (8) have a regular length of from 0,5 mm to 8

mm.

Oven muffle (1) according to one of the preceding claims,
characterized in that said oven muffle (1) has an enamel
coating which comprises at least one first enamel layer, in
particular a basic enamel layer, and at least one second

enamel layer, 1in particular a catalytic enamel layer.

Method for manufacturing an oven muffle (1) comprising at
least one step of welding at least two muffle parts (2, 3) to
form an oven muffle (1), wherein a welding tool applies ener-
gy to an overlapping section (5) of said muffle parts (2, 3)
in such way, that high energized sections (7) and low ener-
gized sections (8) are formed alternately in said overlapping
section (5) by alternating the energy output of said welding
tool and/or alternating the motion speed of said welding tool
and/or alternating the distance between welding tool and

overlapping section (5).

Method according to claim 9, characterized in the following

steps subsequent to the at least one welding step:

- applying at least one basic enamel layer to at least

a part of said oven muffle (1);
- firing said at least one basic enamel layer;

- applying at least one second enamel layer onto said

basic enamel layer (1);

- firing said at least second enamel layer;

Method according to claim 10, characterized in the following

steps subsequent to the at least one welding step:

- applying at least one basic enamel layer to at least

a part of said oven muffle (1);

10
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applying at least one second enamel layer onto said

basic enamel layer (1);

firing said at least one basic enamel layer and said

at least one second enamel layer in one single fir-

ing step.

11
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