
Metal encapsulation for Switch gear, and method for manufacturing the
same. 10 The present invention relates to a metal encapsulation for
switch gear, and method for manufacturing the same, according to the
preamble of claims 1 and 6. 15 The field of the invention is gas
isolated switchgear especially for medium voltage. The common
manufacturing method in the state of the art for a GIS encapsulation
is the following: 20(1) Automated cutting of certain shapes (in the
following, so called metal blanks) from a metal board; (2) Bending
the blanks to half-shells, e.g. C-shapes on a manual operated bending
machine; (3) Fixation of half-shell is achieved with few welding
spots; 25(4) Manual placing and spot welding of stiffening elements
on the half-shell inner surface; (5) Manual joining of half-shells to
a cube by spot welding; (6) Automated welding of the half-shell edges
to a gas tight encapsulation; 30The production quantities of GIS
encapsulation are low, compared to the quantities of e.g. automobile
industries. This fact limits the profitability of process-automation
in the production process, due to the high investment costs of such
an equipment. As a result many production steps in the well know
manufacturing process discribend above have to be carried out
manually, which results in costly man-hours.  The following steps
have the described disadvantages: 



Step 2, as described above, results in that dependant on the size of
the intended encapsulation, the manual handling of the blanks is time
consuming and produces 5strong physical strain for the worker.
According to step 4, the placing and welding of stiffening elements
on the inside surface of the half shells is a laborious and
complicated work. The heavy half shell has to be rotated many times
and various positioning devices have to be used to place the
iaelements on the appropriate position. The manual spot welding to
affix the stiffening elements to the shells in the following is very
time-consuming. Based on this, it is the object of the invention, to
make the manufacturing of the encapsulation easier. 15 According to
the encapsulation, the problem is solved by the features of claim 1.
Further embodiments are described in the depending claims 2 to 5.
20According to a method for manufacturing, the problem is solved by
the features of claim 6. Further embodiments of the manufacturing
process are described in further depending claims. 25 The steps of
the new production process is in contrary to the state of the art
process, described above the following: a) Automated cutting of the
blanks including perforation of the bending edges.  30b) Positioning
or implementation of the stiffening elements. Placing a template on
the blank allows a positioning of elements in a simple manner; c)
Automated welding of the stiffening elements on the flat blank. This
step is obsolete, if the stiffening elements will be implemented into
the blanks by rolling 



d) Manual bending of the blanks to half-shells without bending
machine is possible due to the perforation of the blank. e) Manual
joining of half-shells to a cube by spot welding     f) Automated
welding or joining of the half-shell edges to a gas tight
encapsulation 5(including perforated edges). Alternatively it is
possible to produce a gastight joining not by welding, but for
example by adhesive sealing. An alternative step to b) and c) is
using a rolling for shaping stiffering corrugations into the blanks
itself. 10  Due to the perforation, no bending machine is necessary
any more. The metal blank can be bend manually comparable to a
folding box. This allows the positioning and automated welding of the
stiffening elements on the flat blank, because no collision within
the bending machine is possible. The positioning of the elements with
a template 15on the flat blank- surface is much easier than on the
inside of a bended blank. The following welding process of the
stiffening elements can be performed by a cost-efficient welding
robot, which is much more cost efficient than manual point welding on
the inner surface of a bended blank. Dependant on the size and shape
of the blank cut in the first step, the entire encapsulation can be
prepared that way. The manufacturing 20of two half-shells is not
necessary any more. After folding and fixation of the encapsulation
by spot welding, all edges including the perforated ones, are welded
together automatically to a gas tight encapsulation. The disadvantage
that even the perforated, bended edges have to be welded is over
compensated by the advantages which results from the  automated
welding of stiffening elements.  25 A further embodiment of the
invention is, that the metal blank or blanks are folded to a gastight
metal encapsulation. This can be done easily by welding along the
perforation after folding, or by sealing or glueing with plastic or
other adhesive sealings. 30A further embodiment of the invention is,
that the stiffening elements or structures are implemented in, or
welded on the metal blanks, in order to strengthen the walls of the
gastight metal encapsulation mechanically, like described above. 



An advantageous embodiment is, that the encapsulation consist of at
least two segments or blanks, which are connected or welded together.
5The basical features of the apparatus part of the invention is, that
the metal blanks are  produced in a shape of a defolded box, in which
perforation lines will be implemented along predetermined folding
lines (bending edges), that the blanks will be folded to a 3-
dimensional box. -ioThe box will be closed gastightly by welding
after folding into position. Alternatively the box can also be closed
gastightly by plastic or adhesive sealing or glueing. 15In a further
advantageous embodiment, the positioning or implementation of the
stiffening elements, a template or a mask will be positioned on the
blank, in order position the stiffing elements or the milling/rolling
tool to implemente the stiffing corrugation lines into the blank. 20A
further advantageous embodiment is, that the stiffening elements will
be welded automatically on the flat blank, for example by a welding
robot. For easy and especially reproductable manufacture, the blank
will be bended to half-shells along the perforation lines on the
blank. 25 So the half-shells will be fixed in the position of a cube
by spot welding.    The manufacturing process is innovatively
simplified in such a way, that the welding will be generated
automatically by a welding robot, along the half-shell edges to a gas
tight 30encapsulation finally.  Figure 1: Top View of a blank 



Figure 2: Two blanks bended 5Figure 3: Further Step by fixing with
welding spots Figure 4: blank with stiffening elements Figure 1 shows
the top view of a blank, cut from a metal board with perforation. On
its 10surface stiffening elements have been placed by using a
template and have been welded by a robot. Another possibility is to
implemente stiffening elements by milling corrugations into the metal
blank. The perforations 2 are implemented into the blank 1. The so
prepared blank will be folded along these perforations. 15 Figure 2
shows two blanks as shown in figure 1, bended by hand to two
half-shells 10 and 20 which will be welded together. In the case of a
gastight encapsulation, the perforations wille be closed by welding
or by gluing plastic along these perforations. 20Figure 3 shows the
arrangement of two halfshells 10 and 20 shown in figure 2 jointed
together with welding spots. In a finally step gas tight welds are be
placed on all edges in an automatic welding process.    Figure 4
shows a blank 1 for a one piece encapsulation with stiffening
profiles foldable 25by hand. This blank already constist of all
waliparts, necessary for a complete encapsulation. 30  List of
position numbers 



1 metal blank 2 perforation 3 stiffening elements 10 first folded
part 20 second folded part  -7- Claims 1. Metal encapsulation for
switch gears or switch gear arrangements, especially for 5medium
voltage switchgear in which the metal blank (10, 20) is cut and
joined together, wherein the metal blank (1) or different metal
blanks to be joined together have the shape of a defolded box, in
which perforations (2) are implemented along predetermined folding
lines, and that the metal blanks are folded to a 3-dimensional
encapsulation and that the metal blank or blanks are folded to a
gastightly joined iometal encapsulation. 2. Metal encapsulation
according to claim 1, characterized in that, the metal encapsulation
is gastightly closed by welding. 15 3. Metal encapsulation according
to claim 1 or 2, characterized in that, 



the metal encapsulation is gastightly closed by glueing or adhesive
sealing. 204. Metal encapsulation according to one of claim 1 to 3,
characterized in that, the furthermore stiffening elements or
structures (3) are implemented in, or welded or glued on the metal
blanks, in order to strengthen the walls of the gastight metal
encapsulation mechanically. 25 5. Metal encapsulation according to
one of claims 1 to 3, characterized in that, the encapsulation
consist of at least two segments or blanks (10, 20), which are
connected or welded together. 30 6. Method of manufacturing metal
encapsulation for switch gears or switch gear arrangements,
especially for medium voltage switchgear in which the metal blanks
are cut and joined together, wherein the metal blank or metal blanks
(1) are produced in a shape of a defolded box, in which perforation
lines (2) will be  - 8 - implemented along predetermined folding
lines (bending edges), that the blanks will be folded to a
3-dimensional box and that the box will be gastightly closed by
welding or adhesive sealing or glueing after folding into position. 5
7. Method according to claim 6, characterized in that, 



the for positioning or implementation of the stiffening elements (3),
a template or a mask will be positioned on the blank, in order to
position the stiffing elements or iostructures (3) or the rolling
tool to implement the stiffing corrugation lines into the blank (1).
8. Method according to claim 7, characterized in that, 15the
stiffening elements (3) will be fixed or welded automatically on the
flat blank (1). 9. Method according to one of claims 6 to 8,
characterized in that,           the blank (1) will be bended to
half-shells along the perforation lines (2) on the 20blank (1). 10.
Method according to claim 9, characterized in that, the half-shells
(10, 20) will be fixed in the position of a cube by spot welding. 25
11. Method according to one of claim 6 to 10, characterized in that,
the welding will be generated automatically by a welding robot, along
the half-shell edges to a gas tight encapsulation finally. 30 


