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CONVERTER ARRANGEMENT WITH A of the capacitor device at that point at which the capacitor 
CAPACITOR ARRANGEMENT device reaches through the separating body . 

It may be preferred if the sealing body , owing to its elastic 
BACKGROUND OF THE INVENTION formation , forms a first sealing surface with the capacitor 

5 device and is therefore connected to the capacitor device in 
1 . Field of the Invention a form - fitting manner . Preferably at the same time , the 
The invention is directed to a power converter arrange - sealing body can be connected in a force - fitting manner to 

ment comprising a capacitor device positioned in a housing the separating body on a second sealing surface by the 
having at least two chambers , wherein one of the chambers pressing body . is designed to have cooling air flowing through it and , as a 10 Preferably , second chamber is designed to have cooling result , cools the capacitor device . air flowing through it . 2 . Description of the Related Art In addition , the power semiconductor module can be The prior art disclosed in European Patent No . EP 1 610 
452 A2 discloses an inverter comprising a housing and a arranged on a cooling device , which reaches into second 
cooling assembly for cooling the electrical components . The 15 chamber and is arranged there , wherein the cooling device 
housing of the inverter has at least two chambers , separated is arranged in sealing fashion from second chamber towards 
by a wall for accommodating the lossy components . When the first chamber . 
these components have heat sinks , the components are Preferably , the separating body is in the form of a sepa 
located on one side of the wall in the one chamber and the rating metal sheet or a metallic molded body consisting of a 
heat sinks are located on the other side of the wall in the 20 U - shaped metal sheet , whose side walls form the walls of the 
other chamber . When the electrical component to be cooled first or second chamber . 
itself has a high degree of protection , this component is The sealing body is preferably in the form of an elastic 
located in the other chamber , preferably on the wall side of material , more preferably an elastomer , having a modulus of 
the wall of the other chamber , wherein the other chamber has elasticity of between about 1 . 0 MPa and about 3 . 5 MPa , 
the cooling assembly . 25 preferably between about 1 . 8 MPa and about 2 . 5 MPa . 

Preferably , the sealing body has a thickness of between 
SUMMARY OF THE INVENTION about 0 . 2 mm and about 3 . 0 mm , preferably between about 

1 . 4 mm and about 2 . 0 mm . It is an object of the invention is to provide an improved to provide an improved In an advantageous configuration , the capacitor device is 
power converter arrangement for cooling such an arrange - 30 surrounded in sealing fashion by the sealing body over a 
ment with a capacitor device . length of between about 2 mm and about 30 mm , preferably The inventive power converter arrangement has a housing 
with at least two chambers , wherein the arrangement of the between about 10 mm and about 25 mm . Likewise prefer 
components of the power converter arrangement to be ably , the capacitor device has a round or oval cross section 
cooled is improved and , at the same time , the two chambers 35 1 35 in that region which is surrounded by the sealing body and 
are sealed off effectively from one another . where a first sealing surface is formed . 

The inventive power converter arrangement comprises a An advantageous configuration results when an actuation 
housing having first and second chambers . Second chamber device which is electrically connected to the power semi 
is separated from the first chamber by a separating body . The conductor module , and preferably at the same time a sensor 
arrangement further comprises a power semiconductor mod - 40 device , are arranged in the first chamber . 
ule and a capacitor device , which is electrically conductively It goes without saying that the various configurations of 
connected to the power semiconductor module by a con - the invention , i . e . the power converter arrangement , can be 
necting device , the capacitor device having connection ele - implemented individually or in any desired combinations in 
ments . In this case , the power semiconductor module , the order to achieve improvements . In particular , the features 
connecting device and the connection elements of the 45 mentioned above and explained here or in the text which 
capacitor device are arranged in the first chamber , wherein follows can be used not only in the combinations specified , 
the capacitor device reaches through the separating body but also in other non - exclusive combinations or on their own 
between the first and second chambers into second chamber without departing from the scope of the present invention . 
for cooling the capacitor device . The separating body has a Other objects and features of the present invention will 
first cutout through which the capacitor device reaches . A 50 become apparent from the following detailed description of 
flat , elastic sealing body 1 ) is arranged on a surface of the the presently preferred embodiments , considered in conjunc 
separating body ; 2 ) runs peripherally around the first cutout ; tion with the accompanying drawings . It is to be understood , 
and 3 ) reaches into the region of the first cutout and however , that the drawings are designed solely for purposes 
surrounds the capacitor device there in sealing fashion . A of illustration and not as a definition of the limits of the 
pressing body presses the sealing body against the separat - 55 invention , for which reference should be made to the 
ing body and terminates in sealing fashion there . appended claims . It should be further understood that the 
Of course in particular the terms “ sealing body " , " power drawings are not necessarily drawn to scale and that , unless 

semiconductor module ” , “ connecting device ” and “ connec - otherwise indicated , they are merely intended to conceptu 
tion element ” are also understood to mean one or more of ally illustrate the structures and procedures described herein . 
these elements , even with different functionalities . The term 60 
" capacitor device ” is understood to mean one or more BRIEF DESCRIPTION OF THE DRAWINGS 
capacitors , if more than one , it is preferred that the plural 
capacitors be connected in parallel . In the drawings : 

It is particularly preferred if the first cutout in the sepa FIG . 1 shows , schematically , a power converter arrange 
rating body has a greater diameter than the combination of 65 ment according to the invention ; 
the capacitor device together with the sealing body lying FIGS . 2 to 5 show a power converter arrangement accord 
thereon . This of course relates to the corresponding diameter ing to the invention or parts thereof ; and 
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FIGS . 6 and 7 each show an embodiment of a power which in this case is in the form of a three - phase inverter , 
converter arrangement according to the invention in a partial without a housing , with a view onto first chamber 12 . In this 
view . first chamber 12 , three power semiconductor modules 5 are 

arranged , each having a respectively assigned external con 
DETAILED DESCRIPTION OF THE 5 nection element 108 , which is assigned to one of the three 

PRESENTLY PREFERRED EMBODIMENTS phases in this case . These connection elements in this case 
each bear a current sensor 92 for measuring the intensity of 

FIG . 1 shows , schematically , a power converter arrange the present alternating current . Furthermore , power semi 
ment 1 according to the invention . The power converter conductor modules 5 are electrically connected by connect 
arrangement in this case has a housing 10 , which is divided 10 ing device 6 , which is in the form of a flat DC busbar in this 
into first and second chambers 12 , 14 , respectively , by a case . Connecting device 6 connects power semiconductor 
separating body 20 . The two chambers 12 , 14 in this modules 5 to connection elements 70 of capacitor device 7 . 
configuration are separated from one another in a dust - tight In addition , an actuation device 90 is illustrated above power 
and moisture - tight manner in accordance with IP 54 . In this semiconductor modules 5 . These mentioned components , 
case , components such as a power semiconductor module 5 , 15 with the exception of capacitor device 7 , are located in first 
which only has a low level of resistance to rough ambient chamber 12 of power converter arrangement 1 . 
conditions such as humidity or dust , are located in first cooling device of power semiconductor modules 5 and 
chamber 12 . The cooling device which may be required for essential parts of capacitor device 7 are located in second 
this power semiconductor module 5 can additionally be chamber 14 ( not shown in FIG . 2 ) . This second chamber 14 
ar arranged in second chamber 14 . 20 is designed for allowing a flow of cooling air therethrough , 

In addition , but not shown here but in FIG . 2 , current similar to FIG . 1 . 
sensors are also arranged in first chamber 12 on external First chamber 12 is separated from second chamber 14 by 
connection elements 108 and an actuation device 90 for the separating body 20 , which in this case is formed by a 
power semiconductor module can be arranged in first cham - U - shaped metal sheet , illustrated in detail in FIG . 3 and in 
ber 12 , actuation device 90 is often likewise not designed for 25 an alternative configuration in FIG . 5 . 
rough ambient conditions . The respective separating body 20 has two first cutouts 22 
Components which , either at the same time or alterna - with a first diameter D1 . In each case , one capacitor body of 

tively , have a high cooling requirement or are designed for capacitor device 7 is arranged in these first cutouts 22 . The 
rough ambient conditions are located in second chamber 14 . capacitor body has , in the region of first cutout 22 , a 
For this purpose , second chamber 14 has cooling air inlets 30 cross - section which corresponds to this cutout 22 , in this 
40 and outlets 42 so that this second chamber 14 can have case a round cross - section , and a third diameter D3 , which 
cooling air 46 flowing through it by a fan 44 and thus is smaller than the first diameter D1 of first cutout 22 . 
components arranged there can be cooled . Such components For sealing purposes , a sealing body 8 as shown in FIG . 
are in particular the capacitor device 7 , at least a substantial 4 is arranged on that surface of the separating body 20 which 
part thereof , but also , as mentioned above , the cooling 35 is remote from first chamber 12 and is pressed in sealing 
device of the power semiconductor module . fashion against the separating body 20 by a pressing body 

Power semiconductor module 5 of the power converter 30 . This pressing body 30 is likewise in the form of a 
arrangement 1 is electrically connected to connection ele - U - shaped metal sheet , wherein the side walls of the two 
ments 70 of capacitor device 7 by a connecting device 6 . U - shaped metal sheets protrude away from one another and 
These connection elements 70 and a small part of the 40 at least partially form the side walls of the respective 
capacitor body of capacitor device 7 are arranged in first chamber . Pressing body 30 for its part has a third cutout 
chamber 12 , while the majority of the capacitor body is which corresponds to first cutout 22 in separating body 20 , 
arranged in second chamber 14 for cooling of the capacitor in this case advantageously has the same diameter and is 
body . The capacitor body therefore reaches from first cham arranged so as to be aligned with first cutout 22 in separating 
ber 12 into second chamber 14 . 45 body 20 . 

In accordance with the invention , first chamber 12 of Sealing body 8 for its part has two cutouts 80 correspond 
housing 10 is sealed off from second chamber 14 by an ing to and aligned with first cutout 22 in separating body 20 , 
elastic sealing body 8 assigned to capacitor device 7 . For this wherein this second cutout 80 in sealing body 8 has a second 
purpose , a separating body 20 is provided , which in this case diameter D2 , which is smaller than the third diameter D3 of 
completely separates first chamber 12 from second chamber 50 the capacitor body . 
14 , but has a first cutout 22 , through which capacitor device Sealing body 8 itself is formed from an elastomer with a 
7 reaches from first chamber 12 into second chamber 14 . For modulus of elasticity of 2 . 1 MPa : about 0 . 1 MPa and a 
dust - tight and moisture - tight separation of first chamber thickness of 1 . 6 mm : about 0 . 2 mm . Owing to the arrange 
from second chamber , sealing body 8 surrounds first cutout m ent of the capacitor bodies centrally in first cutout 22 in 
22 of separating body 20 and protrudes into first cutout 22 55 separating body 20 with sealing body 8 arranged , that part 
so that that part of capacitor device 7 which is arranged there of sealing body 8 which is adjacent to second cutout 80 
is surrounded in a form - fitting and sealing manner by sealing surrounds the capacitor body . This results in a first sealing 
body 8 . surface 82 between sealing body 8 and capacitor device 7 ; 

For the further configuration of the sealing , a pressing cf . FIG . 6 or 7 . A second sealing surface 84 is produced 
body 30 is provided . Pressing body 30 presses sealing body 60 between separating body 20 and sealing body 8 when 
8 flat against separating body 20 , more precisely against its pressing device 30 is arranged . Overall , therefore , a dust 
surface . As a result of this and as a result of the fact that tight and moisture - tight sealing of first chamber 12 from 
sealing body 8 bears in sealing fashion against capacitor second chamber 14 of power converter arrangement 1 is 
device 7 , first and second chambers 12 , 14 , respectively , are provided . 
sealed off from one another . FIGS . 2 to 5 show a power 65 Power semiconductor modules 5 are arranged on a sepa 
converter arrangement 1 according to the invention or parts rating body 20 as shown in FIG . 3 and are coupled thermally 
thereof . FIG . 2 shows the power converter arrangement 1 to a cooling device in second chamber 14 through separating 
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body 20 . Alternatively , separating body 20 , as illustrated in “ front ” , “ back ” , etc . , is used with reference to the orientation 
FIG . 5 , may have a further cutout 24 , which is closed in of the Figure ( s ) with which such terms are used . Because 
sealing fashion by a cooling device together with power components of embodiments can be positioned in a number 
semiconductor modules arranged thereon . For this purpose , of different orientations , the directional terminology is used 
the cooling device is fastened on that surface of separating 5 for purposes of ease of understanding and illustration only 
body 20 which is remote from first chamber 12 and has a and is not to be considered limiting . 
sealing device conventional in the art ( not illustrated ) run - Additionally , while there have been shown and described 
ning peripherally around cutout 24 . Power semiconductor and pointed out fundamental novel features of the invention 
modules 5 are in this case arranged on that surface of the as applied to a preferred embodiment thereof , it will be 
cooling device which faces first chamber 12 and are there - 10 understood that various omissions and substitutions and 
fore located in first chamber 12 . changes in the form and details of the devices illustrated , and 

FIGS . 6 and 7 each show an embodiment of a power in their operation , may be made by those skilled in the art 
converter arrangement 1 according to the invention in a without departing from the spirit of the invention . For 
partial view . In each case , one capacitor device 7 comprising example , it is expressly intended that all combinations of 
connection elements 70 is illustrated . These connection 15 those elements and / or method steps which perform substan 
elements 70 are connected to assigned connection devices tially the same function in substantially the same way to 
50 of power semiconductor module 5 by connecting device achieve the same results are within the scope of the inven 
6 . This is in principle a configuration of an inverter which is tion . Moreover , it should be recognized that structures 
conventional in the art comprising a DC link and a power and / or elements and / or method steps shown and / or 
semiconductor module . 20 described in connection with any disclosed form or embodi 

As illustrated in FIG . 6 , power semiconductor module 5 ment of the invention may be incorporated in any other 
is arranged on a separating body 20 , which separates the disclosed or described or suggested form or embodiment as 
first , in this case upper , chamber 12 of power converter a general matter of design choice . It is the intention , there 
arrangement 1 from the second , in this case lower , chamber fore , to be limited only as indicated by the scope of the 
14 . Separating body 20 has a first cutout 22 , which has a first 25 claims appended hereto . 
diameter D1 . A capacitor device 7 is arranged in this first What is claimed is : 
cutout 22 so that the upper parts of all of the assigned 1 . A power converter arrangement comprising : 
connection elements 70 are located in first chamber 12 , a housing having first and second chambers ; 
while the lower larger part of capacitor device 7 to be cooled a separating body for separating said first and second 
is located in second chamber 14 . 30 chambers , said separating body having a cutout ; 

For the dust - tight and moisture - tight separation of first a power semiconductor module disposed in said first 
chamber 12 from second chamber 14 , a sealing body 8 is chamber ; 
provided . Elastic sealing body 8 is flat and rests on that a capacitor device having connection elements disposed 
surface of separating body 20 which faces first chamber 12 . in said first chamber , said capacitor device being dis 
Sealing body 8 is pressed onto the separating body 20 in 35 posed to reach through said cutout of said separating 
sealing fashion and therefore seals off sealing body 8 in a body into said second chamber for cooling of said 
force - fitting manner at a second sealing surface 84 by means capacitor device ; 
of a pressing device 30 arranged thereon . a connecting device for electrically conductively connect 

Since second cutout 80 , in sealing body 8 , is arranged so ing said power semiconductor module to said capacitor 
as to be aligned with first cutout 22 in separating body 20 40 device , said connecting device being disposed in said 
and has a second diameter D2 , which is smaller than first chamber ; 
diameter D3 of capacitor device 7 in this region , part of a flat elastic sealing body which runs peripherally around 
sealing body 8 surrounds capacitor device 7 at a first sealing said cutout and is arranged on a surface of said sepa 
surface 82 and therefore positively seals off first chamber 12 rating body , said sealing body reaching into an opening 
from second chamber 14 over a length D4 of 20 mm?about 45 of said cutout and surrounding said capacitor device 
2 mm at capacitor device 7 there in sealing fashion , said flat sealing body extend 

Power semiconductor module 5 shown in FIG . 7 is ing outwardly from said opening ; and 
arranged on a surface of a cooling device 52 , whose flat a sheet - like pressing body which presses said flat sealing 
partial body overlaps a further cutout 24 in separating body body against said separating body and terminates in 
20 and is sealed off , in a manner conventional in the art , from 50 sealing fashion there . 
second chamber 14 . The cooling elements , for example in 2 . The power converter arrangement of claim 1 , wherein 
the form of cooling fins or cooling fingers , of cooling device said cutout has a diameter which is greater than a diameter 
52 protrude into second chamber 14 and can therefore be of said capacitor device together with said sealing body 
cooled with the same cooling air 46 that is also used for lying thereon . 
cooling capacitor device 7 , more precisely as the part which 55 3 . The power converter arrangement of claim 1 , wherein 
protrudes into second chamber 14 . said sealing body forms a first sealing surface with said 

As shown in FIG . 7 , sealing body 8 is arranged on that capacitor device and is thereby connected to said capacitor 
surface of separating body 20 which faces second chamber device in a form - fitting manner . 
14 and is pressed onto this second surface there by a pressing 4 . The power converter arrangement of claim 1 , wherein 
device 30 . Pressing device 30 in this case has an assigned 60 said pressing body is configured to force - fittingly connect 
cutout with a slightly smaller diameter than that of first said sealing body to said separating body on a second sealing 
cutout 20 . surface . 

In the preceding Detailed Description , reference was 5 . The power converter arrangement of claim 1 , wherein 
made to the accompanying drawings , which form a part of said second chamber is configured to receive cooling air and 
this disclosure , and in which are shown illustrative specific 65 to permit said cooling air to flow through it . 
embodiments of the invention . In this regard , directional 6 . The power converter arrangement of claim 1 , further 
terminology , such as “ top ” , “ bottom ” , “ left ” , “ right ” , comprising a cooling device , said cooling device being 
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disposed so as to reach into said second chamber and to 14 . The power converter arrangement of claim 13 , further 
receive said power semiconductor module thereon , said comprising a sensor device which is disposed in said first 
cooling device sealing said second chamber from said first chamber . 
chamber . 15 . The power converter arrangement of claim 1 , further 

7 . The power converter arrangement of claim 1 , wherein 5 comprising a sensor device which is disposed in said first 
said separating body is formed as a metallic molded body chamber . 
which includes a U - shaped metal sheet , whose side walls 16 . The power converter arrangement of claim 1 , wherein 
form walls of at least one of said first and second chambers . said capacitor device is surrounded in sealing fashion by 

8 . The power converter arrangement of claim 1 , wherein said sealing body over a length of between about 2 mm and 
said sealing body is made of an elastomer , having a modulus * 10 about 30 mm . 
of elasticity of between about 1 . 0 MPa and about 3 . 5 MPa . 17 . The power converter arrangement of claim 16 , 

9 . The power converter arrangement of claim 1 , wherein wherein said length over which said capacitor device is 
said sealing body has a modulus of elasticity of between surrounded by said sealing body is between about 10 mm 
about 1 . 0 MPa and about 3 . 5 MPa . and about 25 mm . 

10 . The power converter arrangement of claim 9 , wherein 13 18 . The power converter arrangement of claim 1 , wherein 
said capacitor device has a generally round cross - section in said modulus of elasticity of said sealing body is between 

about 1 . 8 MPa and about 2 . 5 MPa . that region thereof which is surrounded by said sealing body 
and where a first sealing surface is formed . 11 . The power converter arrangement of claim 1 , wherein 19 . The power converter arrangement of claim 1 , wherein said sealing body has a thickness of between about 0 . 2 mm 20 said capacitor device has a generally oval cross - section in and about 3 . 0 mm . 

12 . The power converter arrangement of claim 11 , that region thereof which is surrounded by said sealing body 
wherein said sealing body has a thickness of between about and where a first sealing surface is formed . 

20 . The power converter arrangement of claim 1 , wherein 1 . 4 mm and about 2 . 0 mm . 
13 . The power converter arrangement of claim 1 , further said sealing body reaches inwardly into said region of said 

comprising an actuation device which is electrically con - 25 v con . 25 cutout from edges of said cutout , and has an open cross 
nected to said power semiconductor module and is disposed section which is less than a cross - section of said cutout . 
in said first chamber . * * * 


