Met al encapsul ation for Switch gear, and method for manufacturing the
sane. 10 {The present invention relates to a netal encapsul ation for
switch gear, and nethod for manufacturing the sanme, according to the
preanble of clains 1 and 6. 15 The field of the invention is gas

i sol ated switchgear especially for mediumvoltage. The common

manuf acturing nethod in the state of the art for a A S encapsul ati on
is the follow ng: 20(1) Autonmated cutting of certain shapes (in the
following, so called netal blanks) froma netal board; (2) Bending
the blanks to half-shells, e.g. Cshapes on a manual operated bending
machi ne; (3) Fixation of half-shell is achieved with few wel di ng
spots; 25(4) Manual placing and spot welding of stiffening el enents
on the half-shell inner surface; (5) Minual joining of half-shells to
a cubesby spot welding; (6) Automated wel ding of the half-shell edges
to a gas tight encapsul ation; 30The production quantities of G S
encapsul ation are |l ow, conpared to the quantities of e.g. autonobile
industries. This fact limts the profitability of process-autonation
in the production process, due to the high investnent costs of such
an equi pnent. As a result many production steps in the well know
manuf act ur i nijetal eveapsulatien fareSwiitcingear, bad engtbod docmanutadtuning the same.
manual,l y, which results in costly man-hours. The follow ng steps
have the descri bed di sadvant ages:

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 cailed 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-shelis to a cube by spot welding;
(6) Automated welding of the half-shell edges to a gas tight encapsulation;

30 The 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 resuits in costly man-hours.



Step 2, as described above, results in that dependant on the size of
the i ntended encapsul ati on, the manual handling of the blanks is tinme
consum ng and produces 5strong physical strain for the worker.
According to step 4, the placing and wel ding of stiffening elenents
on the inside surface of the half shells 4.s a |aborious and
conplicated work. The heavy half shell has to be rotated nmany tines
and various positioning devices have to be used to place the

i ael enents on the appropriate position. The nanual spot welding to

affix the stid foroing seép@rlﬁmé%é@béchseébi@bb@mdge%he following is very
time-consuning. Based on th it is the object of the invention
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Furt her enbodi nents are described in the depending clains :
20Accof di ngPtoR9PhNBIENGYaindPr eWAKRt uring, the problemis sol ved by
the features of claim®6. Further enbodi nents of the manufacturing

process are described in further depending clains. 25 The steps of
t he new pr otRsefdiRthiopiter dslbeiplacing Welding of stiffaningglamenisfon; the ingide
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the bl anks by rolling

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 2t0 5.

20 According to a method for manufacturing, the problem is solved by the features of

claimé .

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.

30 b) 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 bendi ng of the blanks to half-shells wthout bending

machine is possible due to the perforation of the blank. e) Mnual -
joining of half-shells to a cube by spot wel di ng f) Automated

wel di ng or joining of the half-shell edges to a gas tight

encapsul ation 5(including perforated edggs). Alternatively it is

possi ble to produce a gastight joining not by welding, but for

exanpl e by adhesj,ve al i.ng. .An al ternatj.v tep to b) and c). isS X
G & rol 1t b Werud FaprRg of Mo i RelsEFeBfolLoiss Prtiop Smessivle
itself. 10 Due dgue folthe pefidration bOthe bismkbendi ng machi ne is necessary
any nore. The petal blank c e bend mapual |y conparable to a
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stiffening el enents can be performed by a cost-efficient welding
robot, which is nuch nore cost efficient than manual point wel ding on

the inner safigGRatRe steP@@AdRY) ANlsind X RENEE0E sipidg KRiffSHAS cainth3iBAS fito
of the blank cut ip the first step, the entire encapsul ati on can be
prepared t H3% PRAYS 8% nanufacturing 200f two hal f-shells is not
necessgry any nore. After folding and fixation of the encapsul ation
by spot wel ding, all edges includi Sgﬂthe perforated ones, _are wel ded
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gasti ght megeinnensaes lofhibeAdsrraaki Dedentdant dnitBe 908 Ghi RAEp&BOWE blank cut
in the first step, the entire encapsulation can be prepared that way. The manufacturing
20 of 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 automaticaily 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.

30 A 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 walis of the

gastight metal encapsulation mechanically, like described above.



An advant ageous enbodi nent is, that the encapsul ati on consist of at

| east two segnents -or bl anks, which are connected or wel ded toget her,.
5The basical features of the apparatus part of the invention is, that
the netal blanks are produced in a shape of a defol ded box, in which
perforation lines will be inplenented al.gng predeterm ned fol ding

| i nes (bendi ng edges), that the blanks wll be folded to a 3-

di mensi onal box. -ioThe box will be closed gastightly by wel di ng
after folding into position. Alternatively the box can al so be cl osed

gastightly Ay aplafddeouslentdamsent e, mhlﬁm&@rpsabmﬁi Eshsist bt &t 18adtws her
advant ageous enbodi nent, the positi On:lﬁgg nc}) ntation of the
stiffening $AGSHRINE 9F blankse whichace genngc '11‘? 981585 ti oned on the
bl ank, in order position the stiffing elements or the mlling/rolling

tool to inplenmente the stiffing corrugation lines into the blank. 20A
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will be berdiew 9@dﬁf§rmm§ﬁé¢'¢ (epdegsepedy Het tie tr'@'?{w'lbhetfq{%ed toa3-
bl ank. 25 S@mkhsohalboxshells will be fixed in the position of a cube
by spot wel di ng. The manufacturing process is innovatively
sinplified in such a way, that the welding will be generated

aut omgp i caltne ok vl weldflises gé@:limm%b@w&gng Bﬁeﬁfaﬂdfngshﬁldosﬁidges to a gas
ti ght 30encapsul ation finally. igure 10 Top View of a blank

Alternatively the box can also be closed gastightly by plastic or adhesive sealing or

glueing.

15 In 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.

20 A 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 haif-
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

30 encapsulation finally.

The invention is shown in several examples or embodiments in the drawings.



Figure 2: Two bl anks bended 5Figure 3: Further Step by fixing with
wel di ng spots Figure 4: blank with stiffening elenents Figure 1 shows
the top view of a blank, cut froma netal board with perforation. On
its 10surface stiffening el ements have been placed by using a

tenpl ate and have been wel ded by a robot.g_Another possibility is to

i npl enente stiffening elenents by mlling corrugations into the netal
bl ank. The perforations 2 are inplenmented into the blank 1. The so
prepar ed bl BEKrenl: 1 ToPpdew of A&ENY ong t hese perforations. 15 Figure 2
shows two bl anks as shown in figure 1, bended by hand to two

hal f-shells_10 and 20 which will be welded together. In the case of a
gasti ght enigped: dModiankskRengdedf orations wille be closed by wel di ng
or by gluing plastic along these perforations. 20Figure 3 shows the
arrangenment _of two halfshells 10 and 20 shown in figure 2 jointed

t oget her wi Fiauigel: FiAbesPlep dy fixingavithy welking spetép gas tight wel ds are be
pl aced on all edges in an automatic wel di ng process. Figure 4
shows a blank 1 for a one piece encapsulation with stiffening
profiles fdf'ﬂ%l%b@bW'Wﬁg‘?"'%ie?"!ﬁ%k al ready constist of all

wal i parts, necessary for a conplete encapsulation. 30 List of

posi tion nunbers i
Figure 1 shows the top view of a blank, cut from a metal board with perforation. On its

10 surface 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 v_vill be welded together. In the case of a gastight encapsulation, the
perforations wille be closed by welding or by gluing plastic along these perforations.

20 Figure 3 shows the arrangement of two haifshells 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

25 by hand. This blank aiready constist of all waliparts, necessary for a complete

encapsulation.

30



1 netal blank 2 perforation 3 stiffening elenents 10 first fol ded
part 20 second folded part -7- Clains 1. Metal encapsulation for
swtch gears or switch gear arrangenents, especially for 5nmedi um
vol tage switchgear in which the netal blank (10, 20) is cut and
joined together, wherein the netal blankegll) or different netal
bl anks to be joined together have the shape of a defol ded box, in
whi ch perfor.atipns .(2) are inplenmented al ong predeterm ned fol ding
lines, and llr"ﬁg?P?%%{'ﬂétné'lmeqﬁrﬁnks are folded to a 3-di nensional
encapsul ation and that the netal blank or blanks are folded to a
gastightly joined.i %’?Et al encapsul ation. 2. Metal encapsul ation
according to di 5?‘?{?'1,8 aracterized in that, the nmetal encapsul ation
i's gastightly2clpeseehtiby wel ding. 15 3. Metal encapsul ation according
toclaiml or 2, characterized in that, _

5 3 stiffening elements

10 first folded part

20 second folded part



the netal encapsulation is gastightly closed by glueing or adhesive
sealing. 204. Metal encapsulation according to one of claim1l to 3,
characterized in that, the furthernore stiffening elenents or
structures (3) are inplenented in, or welded or glued on the netal
bl anks, in order to strengthen the walls7of the gastight netal
encapsul ati on nechanically. 25 5. Metal encapsul ation according to
one of clains 1 to 3, characterized in that, the encapsul ation
consi st of g} %%Bt two segnments or blanks (10, 20), which are
connected of - Wel ded together. 30 6. Method of manufacturing netal
encapsul ation for smﬁtch gears or switch gear arrangenents,
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encapsulation and that the metal blank or blanks are folded to a gastightly joined

10 metal 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.

20 4. 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 fo one of ciaims 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



the for positioning or inplenentation of the stiffening elenents (3),
a tenplate or a mask will be positioned on the blank, in order to
position the stiffing elenents or iostructures (3) or the rolling

tool to inplenent the stiffing corrugation lines into the blank (1).
8. Method according to claim7, charactegized in that, 15the
stiffening elements (3) will be fixed or welded automatically on the
flat bl ank (limpl@nentet abuhgacedsteimited foldnmpelines (ldraingsedyet ) that the bianks will

characterized ) I (1) will be bended to
hal f-shel | s aP%%E‘{}ﬁ%a?’d oer”aS".“S'n‘;‘{;‘E"n”té’stﬁ on the 20blank (1). 10.

Met hod accor dﬂ'lBQJdX(W!H: bagast@htle blasectbyewelzlerg arradhésive sddiieg baplfieimbaftes
(10 20 ot L] R Tpes "2, POt 0 O So5ule D spol wel ng, 25
the wed ding will be generated automatically by a wel ding robot, along
t he hal f-sh,«.al Meﬁdg%%mt)r%mg tgaFé| tht encapsul ation finally. 30
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
10 structures (3) or the rolling tool to implement the stiffing corrugation lines into the

blank (1).

8. Method according to claim 7,
characterized in that,
15 the 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
20 blank (1).

10. Method according to claim 2,
characterized in that,
the half-sheils (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 wili be generated automatically by a welding robot, along the half-shell
edges to a gas tight encapsulation finally.

30



