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Description

TECHNICAL FIELD

[0001] The present invention relates to a cooling de-
vice.

BACKGROUND ART

[0002] As a cooling device (heat sink) that cools a heat-
generating body, such as an insulated gate bipolar tran-
sistor (IGBT) component of an inverter for an electric ve-
hicle or the like, a cooling device in which plural fins are
provided in a box-shaped case and fluid channels are
formed in the case is known (for example, Japanese Pat-
ent Application Laid-Open (JP-A) No. 2004-296748). In
the cooling device disclosed in JP-ANo. 2004-296748,
the fins forming the fluid channels are provided protruding
from an inner face of a top wall of the case. An IGBT
component or the like is attached to the outer face of the
top wall, and the cooling device is structured such that
heat generated by the IGBT component or the like is
transferred through the top wall of the case to the fins.
The fins are cooled (heat is exchanged) by a cooling me-
dium such as water or the like flowing through the fluid
channels.
[0003] GB 1 114 066 A discloses a discloses a cooling
device comprising: a frame-shaped frame body; a supply
port configured to supply a cooling medium into the frame
body; a discharge port configured to discharge the cool-
ing medium in the frame body to an exterior of the frame
body; a projection portion that projects from an inner side
face of the frame body and forms a fluid channel along
which the cooling medium flows in the frame body from
the supply port to the discharge port; two cover bodies
that cover openings at both thickness direction sides of
the frame body, respective inner faces of the cover bodies
being welded or brazed to the frame body and the pro-
jection portion; and fixing-receiving portions that are pro-
vided in the projection portion spaced apart in the direc-
tion of projection, a fixing member that penetrates
through one of the two cover bodies and is configured to
fix a cooled member to an outer face of one of the cover
bodies, the fixing member being retained at the fixing-
receiving portions, wherein holding portions are provided
at the projection portion, the holding portions being pro-
trusions that protrude perpendicular to the projection por-
tion, a fin member disposed in the fluid channel and being
held at the holding portions and the holding portions po-
sitioning the fin member with respect to the frame body,
and the holding portions are provided at a distal end side
and a proximal end side of the projection portion. EP 1
710 660 A2 discloses a cooling system for an electronic
system having a cooling jacket comprising a main body,
a cover fixed to the main body and building up a heat
transfer surface to be in contact with a surface of a heat-
generating element, a passage for liquid coolant inside
the main body of the cooling jacket.

[0004] EP 2 159 838 A2 discloses a liquid-cooled-type
cooling device including a casing which has corrugated
fins forming a plurality of flow channels for a cooling-liquid
disposed within the casing.
[0005] When the cooling medium flows through the flu-
id channels, internal pressure in the case rises. Accord-
ingly, the top wall of the case is commonly assured of a
predetermined stiffness, by a plate thickness thereof be-
ing increased. However, when the plate thickness of the
top wall of the case is made thicker, a heat transfer rate
at which the heat from the IGBT component or the like
is transferred to the fins falls. As a result, cooling efficien-
cy of the IGBT component or the like falls.

SUMMARY OF INVENTION

SUBJECT TO BE ADDRESSED

[0006] A cooling device is proposed in which a thick-
ness of a cover portion may be reduced.

SOLUTION TO PROBLEM

[0007] A cooling device according to a first aspect of
the present invention comprises: a frame-shaped frame
body;

a supply port configured to supply a cooling medium
into the frame body;
a discharge port configured to discharge the cooling
medium in the frame body to an exterior of the frame
body;
a projection portion integrally formed with the frame
body that projects from an inner side face of the
frame body and forms a fluid channel along which
the cooling medium flows in the frame body from the
supply port to the discharge port;
two cover bodies that cover openings at both thick-
ness direction sides of the frame body, respective
inner faces of the cover bodies being welded or
brazed to the frame body and the projection portion;
and
fixing-receiving portions that are provided in the pro-
jection portion spaced apart in the direction of pro-
jection, fixing members that penetrate through each
of the two cover bodies and are configured to fix a
cooled member to an outer face of one of the cover
bodies, the fixing members being retained at the fix-
ing-receiving portions,
wherein the supply port is provided at the frame body,
and
the discharge port is provided at the frame body,
wherein holding portions are provided at the projec-
tion portion, the holding portions being protrusions
that protrude perpendicular to the projection portion
from side walls of the projection portion, a fin member
disposed in the fluid channel and being held at the
holding portions and the holding portions positioning
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the fin member with respect to the frame body, and
the holding portions are provided at a distal end side
and a proximal end side of the projection portion, the
fin member being sandwiched by the holding por-
tions.

[0008] The stiffness of the cover bodies is increased
by the cover bodies being fixed to the projection portion.
Therefore, even when the cooling medium flows in the
fluid channel and pressure acts on the cover bodies, bulg-
ing in which the cover bodies curve to the outer side in
a protruding shape is suppressed. Because the cover
bodies are fixed to the projection portion and the stiffness
of the cover bodies is assured, a plate thickness of the
cover bodies may be reduced. That is, the cover bodies
may be made thinner. Thus, a heat transfer rate at which
heat from a member to be cooled is transferred to the
projection portion due to the cooled member being
mounted at these cover bodies is improved. As a result,
cooling efficiency of the cooled member is improved.
[0009] According to an aspect of the present invention,
the cooled member is fixed at the outer face of the cover
body by the fixing member that penetrates through the
cover body being retained at the fixing-receiving portion
provided at the projection portion. Therefore, compared
with, for example, a structure in which a fixing-receiving
portion such as a female thread or the like is formed in
a cover body, fixing strength of the cooled member may
be assured even though the thickness of the cover body
is reduced.
[0010] According to another aspect of the present in-
vention, the fin member disposed in the fluid channel is
welded or brazed to the inner face of the cover body.
Therefore, heat from the cooled member is transferred
to the fin member via both the projection portion and the
cover body. The fin member is cooled by the cooling me-
dium flowing through the fluid channel. Moreover, the
stiffness of the cover body is increased by the fin member
being welded or brazed to the inner face of the cover
body. Therefore, the
plate thickness of the cover body may be reduced further.
[0011] In a cooling device according to another aspect
of the present invention, the cover bodies close the open-
ings, the openings being open in a thickness direction of
the frame body
[0012] According to the aspect of the present invention,
the cover bodies are formed as the cover bodies that
close off the thickness direction opening of the frame
body. Thus, because the frame body and the cover bod-
ies are structured by separate bodies, the cover bodies
may be formed with a reduced thickness by rolling form-
ing, extrusion molding, press molding or the like. There-
fore, machinability of the cover body is improved.
[0013] Because the cover bodies are welded or brazed
to the frame body and the projection portion, the stiffness
of the cover bodies is increased. Therefore, the cover
bodies may be reduced in thickness. Moreover, because
the outer periphery portion of the cover bodies is welded

or brazed to the frame body, tightness (sealing) of the
frame body may be improved compared to a conventional
structure (for example, JP-ANo. 2004-296748) in which
an O-ring is provided in a gap between a cover body and
a frame body and this cover body and frame body are
joined by bolts. Furthermore, because a sealing member
such as an O-ring or the like is not required, costs may
be reduced. Further still, as an example, a brazing filler
is applied to the inner face of the cover bodies, and the
cover bodies are brazed to the frame body and the pro-
jection portion in a furnace. Thus, a number of assembly
steps may be reduced.
[0014] In a cooling device according to another aspect
of the present invention, in the cooling device, gutters
formed at an edge of the opening of the frame body, the
cover bodies being placed in the gutters.
[0015] According to the aspect of the present invention,
because the cover bodies are placed in the gutters
formed at the edge of the opening of the frame body,
compared with a structure in which the cover bodies are
not placed in gutters, the position of the cover bodies
body may be controlled
[0016] In a cooling device according to another aspect
of the present invention, boss portions are provided at
the projection portion, the boss portion being inserted
into a penetrating hole formed in the cover bodies and
being joined to the penetrating hole.
[0017] According to the aspect of the present invention,
because the boss portions are inserted into and joined
to the penetrating hole formed in the cover bodies, leak-
age of the cooling medium through the penetrating hole
formed in the cover bodies is suppressed.
[0018] Because the fin member is held at the holding
portions provided at the projection portion, the fin mem-
ber is positioned with respect to the frame body. There-
fore, assembly of the frame body and fin member is im-
proved to be efficient.
[0019] In a cooling device according to another aspect
of the present invention, the fin member is a corrugated
plate, and an end portion of the corrugated plate is welded
or brazed to the projection portion.
[0020] According to the aspect of the present invention,
because the end portion of the corrugated plate is welded
or brazed to the projection portion, heat from the cooled
member that is transferred to the projection portion is
transferred to the fin member whose cooling efficiency
is good. Therefore, cooling efficiency of the cooled mem-
ber is improved.

ADVANTAGEOUS EFFECTS OF INVENTION

[0021] The present invention may provide a cooling
device with which a thickness of a cover body may be
reduced.

BRIEF DESCRIPTION OF DRAWINGS

[0022]
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Fig. 1 is a perspective diagram showing a cooling
device in accordance with an exemplary embodi-
ment of the present invention;
Fig. 2 is a plan diagram showing a state in which fin
members are disposed in a frame-shaped body in
accordance with the exemplary embodiment of the
present invention;
Fig. 3 is an exploded perspective diagram showing
the cooling device in accordance with the exemplary
embodiment of the present invention;
Fig. 4 is an enlarged sectional diagram cut along line
4-4 of Fig. 2;
Fig. 5 is an exploded vertical sectional diagram
showing a variant example of a cooling device in
accordance with an example that does not form part
of the present invention;
Fig. 6 is a vertical sectional diagram showing another
variant example of a cooling device in accordance
with another example that does not form part of the
present invention;
Fig. 7 is an enlarged plan diagram of principal por-
tions, corresponding to Fig. 2, showing another var-
iant example of the cooling device in accordance with
the exemplary embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0023] Herebelow, a cooling device according to an
exemplary embodiment of the present invention will be
described while referring to the attached drawings. Ar-
rows X, Y and Z that are shown where appropriate in the
drawings indicate, respectively, a width direction, a depth
direction and a thickness direction of the cooling device
according to the present exemplary embodiment. The
descriptions below are given with the direction of arrow
Z being the vertical direction.
[0024] Fig. 1 to Fig. 4 show a cooling device 10 ac-
cording to the present exemplary embodiment. Cooled
members 12 such as, for example, semiconductor com-
ponents used in an inverter for a hybrid car or electric
car or the like are mounted to the cooling device 10. The
cooling device 10 cools the cooled members 12 by trans-
ferring heat of the cooled members 12 to a cooling me-
dium flowing inside the cooling device 10.
[0025] Specifically, the cooling device 10 is equipped
with a case 14 and fin members 16 that are accommo-
dated in the case 14. The case 14 is equipped with a
frame-shaped frame body 20, which serves as a frame
portion, and two covers 26 and 28, which serve as cover
portions. The covers 26 and 28 cover openings 22 and
24 (see Fig. 4) in the thickness direction of the frame
member 20 (the direction of arrow Z).
[0026] As shown in Fig. 2, the frame body 20 is made
of metal (for example, aluminium, copper or the like) and
is formed by casting (die-casting) or the like. A supply
port 30 and a discharge port 32 are respectively formed
in either of side walls 20A or 20B, in the depth direction
of the frame body 20. A cooling medium such as cooling

water, oil or the like is supplied through the supply port
30 into the frame body 20, and the cooling medium in the
frame body 20 is discharged outside the frame body 20
through the discharge port 32. The supply port 30 and
discharge port 32 are provided at opposite corners of the
frame body 20. Connecting pipes 34 and 36 are fitted
into the supply port 30 and the discharge port 32, respec-
tively. The connecting pipe 34 is connected to a pump
via a hose or the like, which is not shown in the drawings,
such that the cooling medium is supplied to the interior
of the frame body 20 through the supply port 30.
[0027] Projection portions 38 and 40 are respectively
formed from either one of inner faces (inner side faces)
of the side walls 20A or 20B, in the depth direction of the
frame body 20 (the direction of arrow Y). The projection
portions 38 and 40 are formed integrally with the frame
body 20 by casting or the like. The projection portion 38
projects from the inner face of one side wall 20A toward
the other side wall 20B, and the projection portion 40
protrudes from the inner face of the other side wall 20B
toward the one side wall 20A. The projection portions 38
and 40 are spaced apart in the width direction of the frame
body 20 (the direction of arrow X). The interior of the
frame body 20 is divided up into an "S" shape in plan
view by the projection portions 38 and 40. Thus, a fluid
channel 42 that guides the cooling medium supplied
through the supply port 30 to the discharge port 32 is
formed in the interior of the frame body 20. Arrows in Fig.
2 show the flow of the cooling medium (the direction of
circulation).
[0028] Plural numbers (fours in the present exemplary
embodiment) of threaded holes 44 that serve as fixing-
receiving portions are formed in the projection portions
38 and 40 (see Fig. 4). The threaded holes 44 are spaced
apart in the direction of projection (longitudinal direction)
of the projection portions 38 and 40. Bolts (fixing mem-
bers) 56, which are described below, may be fastened
to the threaded holes 44. Boss portions 46 are provided
at the edges of the threaded holes 44. The boss portions
46 have tubular shapes, stand from the edges of the
threaded holes 44, and can be fitted into penetrating
holes 54 that are formed in the covers 26 and 28, which
are described below. Steps (step portions) are formed
between the boss portions 46 and the projection portions
38 and 40.
[0029] Holding portions 48A and 48B are provided at
distal end sides and proximal end sides of the projection
portions 38 and 40. The fin members 16 are held at the
holding portions 48A and 48B. The holding portions 48A
and 48B are protrusions that protrude in the width direc-
tion of the frame body 20 from side walls of the projection
portions 38 and 40. The fin members 16 are disposed
between the distal end side holding portions 48A and the
proximal end side holding portions 48B of the projection
portions 38 and 40. Due to the fin members 16 being
sandwiched by the holding portions 48A and 48B, the fin
members 16 are positioned with respect to the frame
body 20, and displacement of the fin members 16 in the
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circulation direction of the cooling medium (the direction
of arrow Y) is restricted.
[0030] The fin members 16 are corrugated plates,
which are metal plates of aluminium, copper or the like
with good thermal conductivity, that have been proc-
essed to be bent into wave shapes. The fin members 16
are arranged in the fluid channel 42 with fold portions
oriented in the circulation direction of the cooling medium
(the direction of arrow Y). Thus, the interior of the fluid
channel 42 is divided (partitioned) by the fold plates (fins)
of the fin members 16, in a direction orthogonal to the
circulation direction of the cooling medium (in the direc-
tion of arrow X), into plural compartments (fluid chan-
nels), and a surface area of the fin members 16 in contact
with the cooling medium is made large.
[0031] The meaning of the phrase "the interior of the
fluid channel 42 is divided in a direction orthogonal to the
circulation direction of the cooling medium" as used here-
in includes that the fold plates of the fin members 16 that
extend in the circulation direction of the cooling medium
configure dividing plates that divide up the interior of the
fluid channel 42 and plural fluid channels through which
the cooling medium flows are formed in the direction or-
thogonal to the circulation direction of the cooling medium
between adjacent dividing plates.
[0032] As shown in Fig. 4, gutters 50 and 52 are formed
all the way along peripheries of an upper face and a lower
face of the frame body 20, at edges of the openings 22
and 24. Outer periphery portions of the covers 26 and 28
can be placed in (fitted in) the gutters 50 and 52. Bottom
faces of the gutters 50 and 52 are coplanar with upper
faces and lower faces of the projection portions 38 and
40. Thus, when the outer periphery portions of the covers
26 and 28 are fitted into the gutters 50 and 52, inner faces
of the covers 26 and 28 come into contact with the upper
faces and lower faces of the projection portions 38 and
40. In addition, heights (lengths in the direction of arrow
Z) of the projection portions 38 and 40 are the same or
substantially the same as heights (lengths in the direction
of arrow Z) of the fin members 16. Thus, when the inner
faces of the covers 26 and 28 are in contact with the
upper faces and lower faces of the projection portions 38
and 40, the inner faces of the covers 26 and 28 are also
in contact with folded portions of the fin members 16. The
gutters 50 and 52 are omitted from the drawings where
appropriate.
[0033] The covers 26 and 28 are each constituted of
a clad material, in which the inner face of a metal plate
of aluminium, copper or the like that has good thermal
conductivity is coated with a brazing filler. The covers 26
and 28 are formed, with thin thicknesses, by rolling form-
ing, extrusion molding, press molding or the like. The
inner faces of the covers 26 and 28 are each fixed to the
gutters 50 and 52, projection portions 38 and 40 of the
frame body 20, and the fin members 16 by brazing, and
close off both of the openings 22 and 24 at the top and
bottom of the frame body 20. Thus, the case 14 is sealed
closed, and an airtight chamber is formed inside the case

14. The covers 26 and 28 are joined to the frame body
20 by the projection portions 38 and 40, and the opposing
covers 26 and 28 are joined to one another by the pro-
jection portions 38 and 40 and the fin members 16. There-
fore, stiffness of the covers 26 and 28 with respect to
bending and the like is large.
[0034] Rather than a clad material, the covers 26 and
28 may be constituted by aluminium plates or the like,
and a brazing filler and flux may be applied to the inner
faces of the covers 26 and 28 before brazing of the covers
26 and 28.
[0035] Plural numbers of the penetrating holes 54 are
formed in each of the covers 26 and 28. When the outer
periphery portions of the covers 26 and 28 are fitted into
the gutters 50 and 52 of the frame body 20, the boss
portions 46 provided at the projection portions 38 and 40
are fitted into the penetrating holes 54. Through the pen-
etrating holes 54, the bolts 56 are fastened to the thread-
ed holes 44. Thus, the cooled members 12 are fixed to
each of the covers 26 and 28. Mounting holes 58, through
which the bolts 56 penetrate, are formed in flange por-
tions 12A of the cooled members 12. In Fig. 2, an outline
of the cooled members 12 is shown by a two-dot chain
line.
[0036] In a state in which the frame body 20, fin mem-
bers 16, and covers 26 and 28 with these structures are
provisionally assembled, the same are placed in a fur-
nace, heated, and brazed to be integral. Specifically, the
fin members 16 are disposed between the holding por-
tions 48A and 48B provided at the projection portions 38
and 40 of the frame body 20. Thus, the fin members 16
are positioned with respect to the frame body 20. Then,
the outer periphery portions of the covers 26 and 28 are
fitted into the gutters 50 and 52 of the frame body 20 and
the boss portions 46 provided at the projection portions
38 and 40 are fitted into the penetrating holes 54 formed
in the covers 26 and 28. Thus, the openings 22 and 24
of the frame body 20 are closed. In this case, the con-
necting pipes 34 and 36 are preparatorily fitted into the
supply port 30 and discharge port 32 of the frame body
20. Then, the provisionally assembled frame body 20, fin
members 16 and covers 26 and 28 are heated in the
furnace. Thus, the inner faces of the covers 26 and 28
are brazed to the gutters 50 and 52, the projection por-
tions 38 and 40 of the frame body 20, and the fin members
16. At the same time, the edges of the penetrating holes
54 of the covers 26 and 28 are brazed to the upper faces
and lower faces of the projection portions 38 and 40.
Thus, the interior of the case 14 is sealed closed. Note
that the connecting pipes 34 and 36 may be attached to
the frame body 20 after the frame body 20, fin members
16, and covers 26 and 28 have been brazed to be integral.
[0037] Hence, the cooled members 12, such as IGBT
components or the like, are mounted to the covers 26
and 28. Specifically, the bolts 56 are passed through the
mounting holes 58 in the flange portions 12A of the cooled
members 12 and the penetrating holes 54 in the covers
26 and 28, and are fastened to the threaded holes 44
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formed in the projection portions 38 and 40 of the frame
body 20. Thus, the flange portions 12A of the cooled
members 12 are fixed to each of the covers 26 and 28
in a state of surface contact with the covers 26 and 28.
[0038] Next, operation of the cooling device according
to the present exemplary embodiment is described.
[0039] When the pump, which is not shown in the draw-
ings, is driven, the cooling medium is supplied to the in-
terior of the case 14 through the supply port 30 into which
the connecting pipe 34 is fitted. The cooling medium flows
along the fluid channel 42 that is formed in the case 14
by the projection portions 38 and 40, and is discharged
outside the case 14 through the discharge port 32 into
which the connecting pipe 36 is fitted. Accordingly, heat
is exchanged between the cooling medium and the pro-
jection portions 38 and 40, and the projection portions
38 and 40 are cooled. In addition, the fin members 16
are disposed in the fluid channel 42 and the cooling me-
dium flows along the fold plates of the fin members 16.
Accordingly, heat is exchanged between the cooling me-
dium and the fin members 16, and the fin members 16
are cooled.
[0040] Meanwhile, heat from the cooled members 12
mounted to the covers 26 and 28 is transferred through
the covers 26 and 28 to the projection portions 38 and
40 and fin members 16 brazed to the covers 26 and 28.
Thus, heat from the cooled members 12 is taken up by
the cooling medium, and the cooled members 12 are
cooled. Because the interior of the fluid channel 42 is
divided up, in the direction orthogonal to the circulation
direction of the cooling medium, into plural compartments
(fluid channels) by the fin members 16, the surface area
of the fin members 16 in contact with the cooling medium
is increased. Therefore, the cooling efficiency of the fin
members 16 is improved and, as a result, the cooling
efficiency of the cooled members 12 is improved.
[0041] Note that the projection portions 38 and 40 pro-
vided at the frame body 20 are brazed to the inner faces
of the covers 26 and 28, and the fin members 16 are also
brazed to the inner faces of the covers 26 and 28. There-
fore, the stiffness of the covers 26 and 28 is increased,
and bulging in which the covers 26 and 28 curve to their
outer sides in protruding shapes is suppressed. Thus,
because the projection portions 38 and 40 and fin mem-
bers 16 contribute to the stiffness of the covers 26 and
28, the thicknesses of the covers 26 and 28 may be re-
duced. That is, the covers 26 and 28 may be made thin-
ner. Consequently, a heat transfer rate at which the heat
from the cooled members 12 is transferred to the projec-
tion portions 38 and 40 and the fin members 16 is im-
proved and, as a result, the cooling efficiency of the
cooled members 12 is improved. The fin members 16
are formed by bending of metal plates rather than casting.
Therefore, in comparison to a structure in which the fin
members 16 and frame body 20 are integrally formed by
casting or the like, spacings between adjacent fold plates
(fins) may be made narrower and, consequently, the area
in contact with the cooling medium may be made larger.

Thus, the cooling efficiency of the fin members 16 is im-
proved and, as a result, the cooling efficiency of the
cooled members 12 is further improved.
[0042] In the present exemplary embodiment, the
threaded holes 44 in which the bolts 56 that fix the cooled
members 12 to the outer faces of the covers 26 and 28
are retained are formed in the projection portions 38 and
40. Therefore, in comparison to a structure in which the
threaded holes 44 are formed in the covers 26 and 28,
fixing strengths of the cooled members 12 may be as-
sured even though the plate thicknesses of the covers
26 and 28 are reduced. Furthermore, the heat from the
cooled members 12 is transferred to the projection por-
tions 38 and 40 via the bolts 56. Therefore, the cooling
efficiency of the cooled members 12 is improved. The
edges of the penetrating holes 54 formed in the covers
26 and 28 are fixed by brazing to the upper faces and
lower faces of the projection portions 38 and 40. There-
fore, leakage of the cooling medium through the pene-
trating holes 54 is suppressed.
[0043] Because the outer periphery portions of the cov-
ers 26 and 28 are brazed to the gutters 50 and 52 of the
frame body 20, tightness (sealing) of the case 14 is im-
proved compared to a conventional structure (for exam-
ple, JP-ANo. 2004-296748) in which an O-ring would be
provided in a gap between the outer periphery portions
of the covers 26 and 28 and the frame body 20 and the
outer periphery portions of the covers 26 and 28 would
be joined to the frame body 20 by bolts. Furthermore,
because a sealing member such as an O-ring or the like
is not necessary, costs may be reduced. Because the
frame body 20, fin members 16, and covers 26 and 28
are brazed to be integral in a furnace in the provisionally
assembled state, an O-ring assembly step and a bolt
fixing step may be omitted. Therefore, the number of as-
sembly steps is reduced and consequently productivity
is improved. Because the holding portions 48A and 48B
are provided at the projection portions 38 and 40, posi-
tioning of the fin members 16 with respect to the frame
body 20 during provisional assembly is easy. Therefore,
efficiency in assembly of the fin members 16 to the frame
body 20 is improved.
[0044] In the present exemplary embodiment, the
cooled members 12 may be mounted to each of the two
covers 26 and 28. Therefore, compared to a structure
such as a conventional structure (for example, JP-A No.
2004-296748) in which a cooled member is mounted only
at one side of a cooling device, a mounting area for the
cooled members 12 may be increased while the cooling
device is reduced in size.
[0045] Because the covers 26 and 28 are placed in the
gutters 50 and 52 formed at the edges of the openings
22 and 24, respectively, at the top and bottom of the
frame body 20, the positions of the covers 26 and 28 may
be controlled compared to a structure in which the covers
26 and 28 are not placed in the gutters 50 and 52. In
addition, a device thickness (length in the direction of
arrow Z) of the cooling device 10 may be reduced.
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[0046] Because the boss portions 46 are fitted into the
penetrating holes 54 formed in the covers 26 and 28,
melted brazing filler flows into gaps between the boss
portions 46 and the inner periphery walls of the penetrat-
ing holes 54, and fills in these gaps. Therefore, the outer
periphery faces of the boss portions 46 are joined to the
inner periphery faces of the penetrating holes 54. Con-
sequently, leakage of the cooling medium through the
penetrating holes 54 is suppressed. In addition, the in-
gression of brazing filler into the threaded holes 44 is
suppressed by the boss portions 46.
[0047] Next, variant examples of the cooling device 10
which do not form part of the present invention are de-
scribed.
[0048] In the exemplary embodiment described above,
the two covers 26 and 28 are structured as separate bod-
ies from the frame body 20. However, one of the two
covers 26 and 28 may be formed to be integral with the
frame body 20 (integrally formed). Specifically, as in a
variant example illustrated in Fig. 5, a case 64 is formed
in a box shape of which an upper portion is opened (the
opening 22). The case 64 is provided with a frame-
shaped frame portion 70, a cover portion 78 and the cover
26. The cover portion 78 closes an opening 74 at a lower
portion of the frame portion 70. The cover 26 closes the
opening 22 at the upper portion of the frame portion. The
cover portion 78 is formed, in a thin plate shape, integrally
with the frame portion 70 and the projection portions 38
and 40 by casting or the like, so as to close off the opening
74 at the lower portion of the frame portion 70, and con-
stitutes a bottom wall of the case 64. The projection por-
tions 38 and 40 project from inner side walls of the frame
portion 70, and stand from an inner face of the cover
portion 78. Thus, the cover portion 78 is fixed to the pro-
jection portions 38 and 40. The cover portion 78 and the
frame portion 70 are linked by the projection portions 38
and 40. Penetrating holes 80 that communicate with the
threaded holes 44 formed in the projection portions 38
and 40 are formed in the cover portion 78. Thus, the
cooled members 12 may be mounted to the threaded
holes 44 with the bolts 56.
[0049] In this case 64, it is sufficient that one plate thick-
ness direction side be open (the opening 22) and the fin
members 16 may be disposed thereinside. In this variant
example, brazing filler is applied to a lower face of the
fin members 16, and the inner face of the fin members
16 is brazed to the inner face of the cover portion 78 in
the furnace.
[0050] An accommodation portion 90 that accommo-
dates a cooled member 12 may be provided. Specifically,
as in a variant example illustrated in Fig. 6, a case 84 is
provided with the frame-shaped frame portion 70, a cover
portion 96, the cover 28, and the accommodation portion
90. The cover portion 96 closes an opening 92 at the
upper portion of the frame portion 70, the cover 28 closes
the opening 24 at the lower portion of the frame portion
70, and the accommodation portion 90 is provided above
the cover portion 96. The cover portion 96 is formed, in

a thin plate shape, to be integral with the frame portion
70 and projection portions 38 and 40 by casting or the
like (integrally formed), so as to close off the opening 92
at the upper portion of the frame portion 70. Thus, the
cover portion 96 constitutes a top wall of the case 84.
This case 84 is a structure in which the case 64 shown
in Fig. 5 is vertically inverted and the accommodation
portion 90 is added.
[0051] A side wall 98 stands from an outer periphery
portion of the frame portion 70, and the accommodation
portion 90 is formed inside the side wall 98. The cooled
member 12 is disposed in the accommodation portion
90, and is fixed to the cover portion 96 with the bolts 56.
A cover body 100 is fixed by screws 102 to an upper
portion of the side wall 98. Thus, an opening 104 at the
upper portion of the side wall 98 is closed off by this cover
body 100. Hence, ingressions of water, dust and the like
into the accommodation portion 90 are suppressed.
Thus, the accommodation portion 90 may be provided
integrally with the case 84.
[0052] As in a variant example illustrated in Fig. 7, side
walls of a projection portion 108 may be formed to be
flat, and end portions 16X of the fin members 16 may be
caused to touch against the side walls of the projection
portion 108 in the direction orthogonal to the circulation
direction (the direction of arrow Y) of the cooling medium
(i.e., in the direction of arrow X). That is, the end portions
16X of the fin members 16 that are adjacent to the pro-
jection portion 108 may be put into contact with the side
walls of the projection portion 108. Thus, heat from the
cooled members 12 that has been transferred to the pro-
jection portions 108 is transferred to the fin members 16
with good cooling efficiency. Thus, the cooling efficiency
of the cooled members 12 is improved. The end portions
16X of the fin members 16 may be brazed to the side
walls of the projection portion 108. Thus, a thermal trans-
fer rate between the projection portions 108 and the fin
members 16 is improved by the brazing filler being inter-
posed between the end portions 16X of the fin members
16 and the projection portions 108. Consequently, the
cooling efficiency of the cooled members 12 may be fur-
ther improved.
[0053] In the exemplary embodiment described above,
one of the cooled members 12 is fixed to each outer face
of the covers 26 and 28. However, numbers, positions
and the like of the cooled members 12 that are fixed to
the covers 26 and 28 may be suitably modified. In such
cases, the penetrating holes 54 and threaded holes 44
may be formed in the covers 26 and 28 and the projection
portions 38 and 40, respectively, in accordance with the
numbers and positions of the cooled members 12. Fur-
ther, the cooled members 12 may be fixed to the covers
26 and 28 via heat diffusion members such as heat
spreaders or the like. Note that the cooled members 12
are not limited to inverters and the like to be used in hybrid
cars and the like; heat-generating bodies such as central
processing units (CPUs) of computers and the like are
applicable.
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[0054] In the exemplary embodiment described above,
the two projection portions 38 and 40 are provided at the
inner side walls of the frame body 20. However, numbers,
positions and the like of the projection portions 38 and
40 may be suitably modified. According to the invention,
the holding portions 48A and 48B are provided at the
distal end sides and proximal end sides of the projection
portions 38 and 40. . Positions at which the holding por-
tions 48A and 48B are provided may be modified in ac-
cordance with shapes, positions and the like of the fin
members 16, and the holding portions 48A and 48B may
be omitted. However, these modifications do not form
part of the present invention, but are examples useful for
understanding the present invention. While three of the
fin members 16 are provided in the frame body 20, num-
bers, positions and the like of the fin members 16 may
be suitably modified. Further, the shape of the frame body
20 is not limited to quadrilaterals; polygonal shapes such
as pentagons and the like are also applicable, and circu-
lar shapes are applicable.
[0055] In the exemplary embodiment described above,
the cooled members 12 are fixed to the outer faces of
the covers 26 and 28 by the bolts 56 being retained at
the threaded holes 44 formed in the projection portions
38 and 40, but this is not limiting. For example, the cooled
members 12 may be fixed to the outer faces of the covers
26 and 28 by pawls provided at distal ends of pins that
penetrate through the covers 26 and 28 being anchored
at slot-form anchoring portions formed in the projection
portions 38 and 40. It is sufficient that the boss portions
46 provided at the projection portions 38 and 40 be pro-
vided in accordance with necessity, and the boss portions
46 may be omitted as appropriate.
[0056] In the exemplary embodiment described above,
the brazing filler is provided over the whole of the inner
faces of the covers 26 and 28. However, the brazing filler
may be applied only to portions of the covers 26 and 28
that are to be brazed. In the above exemplary embodi-
ment, the frame body 20, fin members 16, and covers 26
and 28 are brazed to be integral in a furnace. However,
laser brazing or the like may be used to braze the covers
26 and 28 to the frame body 20 and so forth, by the outer
face sides of the covers 26 and 28 being illuminated with
lasers and the brazing filler applied to the inner faces of
the covers 26 and 28 being melted. Rather then using a
brazing filler, welding that fuses and joins the covers 26
and 28 and the frame body 20 may be used. The outer
periphery portions of the covers 26 and 28 are not limited
to being brazed or welded to the frame body 20; the outer
periphery portions of the covers 26 and 28 may be joined
to the frame body 20 with bolts or the like, with a sealing
member such as an O-ring or the like interposec However
these modifications are examples that do not form part
of the present invention.

Claims

1. A cooling device (10) comprising:

a frame-shaped frame body (20);
a supply port (30) configured to supply a cooling
medium into the frame body (20);
a discharge port (32) configured to discharge
the cooling medium in the frame body (20) to an
exterior of the frame body (20);
a projection portion (38, 40, 108) integrally
formed with the frame body (20) that projects
from an inner side face of the frame body (20)
and forms a fluid channel (42) along which the
cooling medium flows in the frame body (20)
from the supply port (30) to the discharge port
(32);
two cover bodies (26, 28) that cover openings
at both thickness direction sides of the frame
body (20), respective inner faces of the cover
bodies (26, 28) being welded or brazed to the
frame body (20) and the projection portion (38,
40, 108); and
fixing-receiving portions (44) that are provided
in the projection portion (38, 40) spaced apart
in the direction of projection, fixing members (56)
that penetrate through each of the two cover
bodies (26, 28) and are configured to fix a cooled
member (12) to an outer face of one of the cover
bodies (26, 28), the fixing members (56) being
retained at the fixing-receiving portions (44),
wherein the supply port (30) is provided at the
frame body (20), and
the discharge port (32) is provided at the frame
body (20),
wherein holding portions (48A, 48B) are provid-
ed at the projection portion (38, 40), the holding
portions (48A, 48B) being protrusions that pro-
trude perpendicular to the projection portion (38,
40, 108) from side walls of the projection portion
(38, 40, 108), a fin member (16) disposed in the
fluid channel (42) and being held at the holding
portions (48A, 48B) and the holding portions
(48A, 48B) positioning the fin member (16) with
respect to the frame body (20), and
the holding portions (48A, 48B) are provided at
a distal end side and a proximal end side of the
projection portion (38, 40), the fin member (16)
being sandwiched by the holding portions (48A,
48B).

2. The cooling device (10) according to claim 1, wherein
the fin member is welded or brazed to the inner faces
of the cover bodies (26, 28).

3. The cooling device (10) according to claim 1 or claim
2, wherein gutters (50, 52) are formed at edges of
the openings of the frame body (20), the cover bodies
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being placed in the gutters (50, 52).

4. The cooling device (10) according to any one of
claims 1, 2 or 3, wherein boss portions (46) are pro-
vided at the projection portion (38, 40), the boss por-
tions (46) being inserted into penetrating holes (54)
formed in the cover bodies (26, 28) and being joined
to the penetrating holes (54).

5. The cooling device (10) according to claim 2 or claim
4, wherein the fin member (16) is a corrugated plate,
and an end portion (16X) of the corrugated plate is
welded or brazed to the projection portion (38, 40).

Patentansprüche

1. Kühlvorrichtung (10), enthaltend:

einen rahmenförmigen Rahmenkörper (20);
einen Versorgungsanschluss (30), der dafür
konfiguriert ist, ein Kühlmedium in den Rahmen-
körper (20) zuzuführen;
einen Austrittsanschluss (32), der dafür konfi-
guriert ist, das Kühlmedium in dem Rahmenkör-
per (20) nach außerhalb des Rahmenkörpers
(20) abzuführen;
einen vorspringenden Abschnitt (38, 40, 108),
der mit dem Rahmenkörper (20) einstückig ge-
bildet ist und von einer Innenfläche des Rah-
menkörpers (20) vorspringt und einen Fluidka-
nal (42) bildet, entlang welchem das Kühlmedi-
um in dem Rahmenkörper (20) von dem Versor-
gungsanschluss (30) zu dem Austrittsanschluss
(32) fließt;
zwei Abdeckkörper (26, 28), die Öffnungen an
beiden Seiten des Rahmenkörpers (20) in Rich-
tung der Dicke abdecken, wobei jeweilige Innen-
seiten der Abdeckkörper (26, 28) mit dem Rah-
menkörper (20) und dem vorspringenden Ab-
schnitt (38, 40, 108) verschweißt oder hartver-
lötet sind; und
Befestigungsaufnahmeabschnitte (44), die in
dem vorspringenden Abschnitt (38, 40) in Vor-
sprungsrichtung beabstandet vorgesehen sind,
Befestigungselemente (56), die die beiden Ab-
deckkörper (26, 28) jeweils durchdringen und
dafür konfiguriert sind, ein gekühltes Element
(12) an einer Außenfläche eines der Abdeckkör-
per (26, 28) zu befestigen, wobei die Befesti-
gungselemente (56) an den Befestigungsauf-
nahmeabschnitten (44) gehalten werden,
wobei der Versorgungsanschluss (30) an dem
Rahmenkörper (20) vorgesehen ist und der Aus-
trittsanschluss (32) an dem Rahmenkörper (20)
vorgesehen ist,
wobei Halteabschnitte (48A, 48B) an dem vor-
springenden Abschnitt (38, 40) vorgesehen

sind, wobei die Halteabschnitte (48A, 48B) Vor-
sprünge sind, die senkrecht zu dem vorsprin-
genden Abschnitt (38, 40, 108) von Seitenwän-
den des vorspringenden Abschnitts (38, 40,
108) vorragen, wobei ein Rippenelement (16) in
dem Fluidkanal (42) angeordnet ist und an den
Halteabschnitten (48A, 48B) gehalten ist und die
Halteabschnitte (48A, 48B) das Rippenelement
(16) in Bezug auf den Rahmenkörper (20) posi-
tionieren, und
die Halteabschnitte (48A, 48B) auf der Seite ei-
nes distalen Endes und der Seite eines proxi-
malen Endes des vorspringenden Abschnitts
(38, 40) vorgesehen sind, wobei das Rippene-
lement (16) sandwichartig zwischen die Halte-
abschnitte (48A, 48B) gelegt ist.

2. Kühlvorrichtung (10) nach Anspruch 1, wobei das
Rippenelement mit den Innenflächen der Abdeck-
körper (26, 28) verschweißt oder hartverlötet ist.

3. Kühlvorrichtung (10) nach Anspruch 1 oder An-
spruch 2, wobei Ablaufrinnen (50, 52) an den Rän-
dern der Öffnungen des Rahmenkörpers (20) gebil-
det sind, wobei die Abdeckkörper in den Ablaufrin-
nen (50, 52) platziert sind.

4. Kühlvorrichtung (10) nach einem der Ansprüche 1,
2 oder 3, wobei Ansatzteile (46) an dem vorsprin-
genden Abschnitt (38, 40) vorgesehen sind, wobei
die Ansatzteile (46) in in den Abdeckkörpern (26, 28)
gebildete Durchgangslöcher (54) eingesetzt sind
und mit den Durchgangslöchern (54) verbunden
sind.

5. Kühlvorrichtung (10) nach Anspruch 2 oder An-
spruch 4, wobei das Rippenelement (16) eine Well-
platte ist und ein Endabschnitt (16X) der Wellplatte
mit dem vorspringenden Abschnitt (38, 40) ver-
schweißt oder hartverlötet ist.

Revendications

1. Dispositif de refroidissement (10) comprenant :

un corps de bâti en forme de bâti (20) ;
un orifice d’alimentation (30) configuré pour
fournir un fluide de refroidissement dans le corps
du bâti (20) ;
un orifice de décharge (32) configuré pour dé-
charger le fluide de refroidissement dans le
corps du bâti (20) vers l’extérieur du corps du
bâti (20) ;
une partie en saillie (38, 40, 108) formée d’un
seul tenant avec le corps du bâti (20) qui fait
saillie à partir d’une face latérale interne du
corps du bâti (20) et forme un canal de fluide
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(42) le long duquel le fluide de refroidissement
s’écoule dans le corps du bâti (20) depuis l’ori-
fice d’alimentation (30) vers l’orifice de décharge
(32) ;
deux couvercles (26, 28) qui couvrent des
ouvertures sur les deux côtés du corps du bâti
(20) dans le sens de l’épaisseur, les faces inter-
nes respectives des couvercles (26, 28) étant
soudées ou brasées au corps du bâti (20) et à
la partie en saillie (38, 40, 108) ; et
des parties de fixation-réception (44) qui sont
prévues dans la partie en saillie (38, 40) espa-
cées dans la direction de la saillie, des éléments
de fixation (56) qui pénètrent à travers chacun
des deux couvercles (26, 28) et sont configurés
pour fixer un élément refroidi (12) sur une face
externe de l’un des couvercles (26, 28), les élé-
ments de fixation (56) étant retenus au niveau
des parties de fixation-réception (44),
dans lequel l’orifice d’alimentation (30) est prévu
au niveau du corps du bâti (20), et
l’orifice de décharge (32) est prévu au niveau
du corps du bâti (20),
dans lequel des parties de maintien (48A, 48B)
sont prévues au niveau de la partie en saillie
(38, 40), les parties de maintien (48A, 48B) étant
des saillies qui font saillie perpendiculairement
à la partie en saillie (38, 40, 108) à partir des
parois latérales de la partie en saillie (38, 40,
108), un élément à ailettes (16) disposé dans le
canal de fluide (42) étant maintenu au niveau
des parties de maintien (48A, 48B) et les parties
de maintien (48A, 48B) positionnant l’élément à
ailettes (16) par rapport au corps du bâti (20), et
les parties de maintien (48A, 48B) sont prévues
à une extrémité distale et à une extrémité proxi-
male de la partie en saillie (38, 40), l’élément à
ailettes (16) étant pris en sandwich par les par-
ties de maintien (48A, 48B).

2. Dispositif de refroidissement (10) selon la revendi-
cation 1, dans lequel l’élément à ailettes est soudé
ou brasé sur les faces internes des couvercles (26,
28).

3. Dispositif de refroidissement (10) selon la revendi-
cation 1 ou la revendication 2, dans lequel des gout-
tières (50, 52) sont formées sur les bords des ouver-
tures du corps du bâti (20), les couvercles étant pla-
cés dans les gouttières (50, 52).

4. Dispositif de refroidissement (10) selon l’une quel-
conque des revendications 1, 2 ou 3, dans lequel
des bossages (46) sont prévues au niveau de la par-
tie de saillie (38, 40), les bossages (46) étant insérés
dans des trous de pénétration (54) formés dans les
couvercles (26, 28) et reliés aux trous de pénétration
(54).

5. Dispositif de refroidissement (10) selon la revendi-
cation 2 ou la revendication 4, dans lequel l’élément
à ailettes (16) est une plaque ondulée, et dans lequel
une partie d’extrémité (16X) de la plaque ondulée
est soudée ou brasée à la partie en saillie (38, 40).
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