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(54) Heat dissipating device

(57) A heat dissipating device (1, 1’) includes a heat
dissipating fin module (10), a second base (12), a third
base (14), a heat pipe (16), a first sleeve (18) and a fourth
base (20). The heat dissipating fin module (10) includes
a first base (100) and a plurality of first heat dissipating
fins (102). A recess (120) is formed on the second base
(12). The third base (14) is disposed in the recess (120).
The heat pipe (16) includes a heat dissipating segment
(160), a heat absorbing segment (162) and a connecting
segment (164) connecting the heat dissipating segment

(160) and the heat absorbing segment (162). The heat
dissipating segment (160) is disposed in the first base
(100). The heat absorbing segment (162) is disposed in
the second and third bases (12, 14) and contacts the
third base (14) directly. The first sleeve (18) at least cov-
ers the connecting segment (164). The fourth base (20)
is formed by a die casting process and covers peripheries
of the first and second bases (100, 12) and the first sleeve
(18).
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Description

Field of the Invention

[0001] The present invention relates to a heat dissipat-
ing device according to the pre-characterizing clauses of
claim 1.

Background of the Invention

[0002] A heat dissipating device is a significant com-
ponent for electronic products. When an electronic prod-
uct is operating, the current in circuits will generate un-
necessary heat due to impedance. If the heat is accumu-
lated in the electronic components of the electronic prod-
uct without dissipating immediately, the electronic com-
ponents may be damaged due to the accumulated heat.
Therefore, the performance of a heat dissipating device
is a significant issue for the electronic product. How to
enhance heat dissipating efficiency of the heat dissipat-
ing device effectively has become a significant design
issue.

Summary of the Invention

[0003] This in mind, the present invention aims at pro-
viding a heat dissipating device capable of enhancing
heat dissipating efficiency effectively, thereby resolving
the aforesaid problems.
[0004] This is achieved by a heat dissipating device
according to claim 1. The dependent claims pertain to
corresponding further developments and improvements.
[0005] As will be seen more clearly from the detailed
description following below, the claimed heat dissipating
device includes a heat dissipating fin module, a second
base, a third base, a heat pipe, a first sleeve and a fourth
base. The heat dissipating fin module is made of a first
heat conducting material. The heat dissipating fin module
includes a first base and a plurality of first heat dissipating
fins, wherein the first heat dissipating fins extends from
a side of the first base. The second base is made of the
first heat conducting material and a recess is formed on
the second base. The third base is made of a second
heat conducting material. The third base is disposed in
the recess and a surface of the third base being exposed,
wherein a thermal conductivity of the second heat con-
ducting material is greater than a thermal conductivity of
the first heat conducting material. The heat pipe includes
a heat dissipating segment, a heat absorbing segment
and a connecting segment, wherein the connecting seg-
ment connects the heat dissipating segment and the heat
absorbing segment, the heat dissipating segment is dis-
posed in the first base, the heat absorbing segment is
disposed in the second base and the third base, and the
heat absorbing segment contacts the third base directly.
The first sleeve is made of the first heat conducting ma-
terial and at least covers the connecting segment. The
fourth base is formed by the first heat conducting mate-

rial, which is melted, in a die casting process and covers
peripheries of the first and second bases and the first
sleeve.

Brief Description of the Drawings

[0006] In the following, the invention is further illustrat-
ed by way of example, taking reference to the accompa-
nying drawings thereof:

FIG. 1 is a schematic view illustrating a heat dissi-
pating device according to an embodiment of the in-
vention,
FIG. 2 is a schematic view illustrating the heat dis-
sipating device shown in FIG. 1 without the fourth
base,
FIG. 3 is an exploded view illustrating the heat dis-
sipating device shown in FIG. 2, and
FIG. 4 is a schematic view illustrating a heat dissi-
pating device according to an embodiment of the in-
vention.

Detailed Description

[0007] Referring to FIGs. 1 to 3, FIG. 1 is a schematic
view illustrating a heat dissipating device 1 according to
an embodiment of the invention, FIG. 2 is a schematic
view illustrating the heat dissipating device 1 shown in
FIG. 1 without the fourth base 20, and FIG. 3 is an ex-
ploded view illustrating the heat dissipating device 1
shown in FIG. 2. As shown in FIGs. 1 to 3, the heat dis-
sipating device 1 includes a heat dissipating fin module
10, a second base 12, a third base 14, a heat pipe 16, a
first sleeve 18, a fourth base 20 and a second sleeve 22.
It should be noted that the number of the third bases 14,
the heat pipes 16, the first sleeves 18 and the second
sleeves 22 can be determined based on practical appli-
cations, so those are not limited in the embodiment
shown in FIGs. 1 to 3.
[0008] The heat dissipating fin module 10 is made of
a first heat conducting material. The heat dissipating fin
module 10 includes a first base 100, a plurality of first
heat dissipating fins 102 and a plurality of second heat
dissipating fins 104, wherein the first heat dissipating fins
102 and the second heat dissipating fins 104 extend from
opposite sides of the first base 100, and a plurality of
holes 106 is formed on the first base 100. The second
base 12 is also made of the first heat conducting material
and a recess 120 is formed on the second base 12. In
this embodiment, the first heat conducting material may
be aluminum, and the heat dissipating fin module 10 and
the second base 12 may be formed by an aluminum ex-
trusion process.
[0009] The third base 14 is made of a second heat
conducting material. The third base 14 is disposed in the
recess 120 of the second base 12 and a surface 140 of
the third base 14 is exposed, wherein a thermal conduc-
tivity of the second heat conducting material is greater
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than a thermal conductivity of the first heat conducting
material. In other words, the third base 14 with great ther-
mal conductivity is located at the center of the second
base 12 with small thermal conductivity. In this embodi-
ment, the third base 14 may be disposed in the recess
120 of the second base 12 in a tight-fitting manner and
the second heat conducting material may be copper.
[0010] In general, the heat pipe 16 may essentially con-
sist of a hollow casing, a capillary structure formed in the
hollow casing, and a work fluid filled in the hollow casing,
wherein the hollow casing may be made of copper. In
this embodiment, the heat pipe 16 includes a heat dissi-
pating segment 160, a heat absorbing segment 162, a
connecting segment 164 and an extending segment 166,
wherein the connecting segment 164 connects the heat
dissipating segment 160 and the heat absorbing segment
162, and the extending segment 166 extends from the
heat absorbing segment 162. The heat dissipating seg-
ment 160 is disposed in the first base 100 and the heat
absorbing segment 162 is disposed in the second base
12 and the third base 14. The first sleeve 18 and the
second sleeve 22 both are made of the first heat con-
ducting material, wherein the first sleeve 18 at least cov-
ers the connecting segment 164 and the second sleeve
22 covers the extending segment 166. In this embodi-
ment, the first sleeve 18 covers the connecting segment
164 and the heat dissipating segment 160. In another
embodiment, the first sleeve 18 may only cover the con-
necting segment 164 and it depends on practical appli-
cations. Furthermore, the extending segment 166 of the
heat pipe 16 and the second sleeve 22 may also be re-
moved from the heat dissipating device 1 according to
practical applications.
[0011] The fourth base 20 is formed by the first heat
conducting material, which is melted, in a die casting
process and covers peripheries of the first and second
bases 100, 12 and the first sleeve 22.
[0012] To manufacture the heat dissipating device 1
of the invention, the third base 14 is disposed in the re-
cess 120 of the second base 12 first and then the first
sleeve 18 is sleeved on the connecting segment 164 and
the heat dissipating segment 160 of the heat pipe 16.
Afterward, the heat dissipating segment 160 of the heat
pipe 16 is inserted into the first base 100 and the extend-
ing segment 166 of the heat pipe 16 is inserted through
the second base 12 and the third base 14, such that the
heat absorbing segment 162 of the heat pipe 16 is dis-
posed in the second base 12 and the third base 14. Since
the heat absorbing segment 162 of the heat pipe 16 is
naked, the heat absorbing segment 162 of the heat pipe
16 contacts the third base 14 directly. Then, the second
sleeve 22 is sleeved on the extending segment 166 of
the heat pipe 16. Then, the assembly of the heat dissi-
pating fin module 10, the second base 12, the third base
14, the heat pipe 16, the first sleeve 18 and the second
sleeve 20 is placed into a mold (not shown), wherein the
mold can be designed according to the desired appear-
ance of the fourth base 20. Then, the melted first heat

conducting material (e.g. aluminum) is poured into the
mold. Finally, the fourth base 20 is formed by the first
heat conducting material in a die casting process, such
that the fourth base 20 covers the periphery of the first
base 100, the periphery of the second base 12, the first
sleeve 18 and the second sleeve 22, wherein the surface
140 of the third base 14 is exposed. During the die casting
process, the melted first heat conducting material will flow
into the holes 106 of the first base 100, such that parts
of the fourth base 20 are engaged in the holes 106 after
the die casting process, so as to enhance the connecting
strength between the fourth base 20 and the first base
100.
[0013] After forming the heat dissipating device 1, the
heat absorbing segment 162 of the heat pipe 16 directly
contacts the third base 14 with great thermal conductivity
and the surface 140 of the third base 14 is exposed. Ac-
cordingly, the exposed surface 140 of the third base 14
of the heat dissipating device 1 can be attached to an
electronic component (not shown), such that heat gen-
erated by the electronic component can be conducted to
the heat absorbing segment 162 of the heat pipe 16 di-
rectly through the third base 14, so as to enhance heat
dissipating efficiency effectively. Furthermore, the inven-
tion uses copper with great thermal conductivity to form
the third base 14 and uses aluminum with small thermal
conductivity to form the second base 12 and the fourth
base 20. Since the fourth base 20 only covers the pe-
riphery of the second base 12 and does not contact the
third base 14, the second base 12 can prevent copper
from melting and being mixed with the melted aluminum
during the die casting process, so as to avoid increasing
copper in the melted aluminum during the die casting
process. Therefore, when the heat dissipating device 1
of the invention is installed outside, the fourth base 20
will not crack due to corrosion since the fourth base 20
is formed by the die casting process. Consequently, the
lifetime of the heat dissipating device 1 of the invention
can be extended effectively. Moreover, since the con-
necting segment 164 and the extending segment 166 of
the heat pipe 16 are covered by the first sleeve 18 and
the second sleeve 22, respectively, it not only can en-
hance the connecting strength between the heat pipe 16
and the fourth base 20 but also can prevent the heat pipe
16 from cracking during the die casting process.
[0014] Referring to FIG. 4 along with FIG. 2, FIG. 4 is
a schematic view illustrating a heat dissipating device 1’
according to an embodiment of the invention. The differ-
ence between the heat dissipating device 1’ and the
aforesaid heat dissipating device 1 is that the heat dissi-
pating fin module 10 of the heat dissipating device 1’
does not include the aforesaid second heat dissipating
fins 104, and the holes 106 formed on the first base 100
are half circular in shape. As shown in FIG. 4, the first
heat dissipating fins 102 extend from a side of the first
base 100 and the heat dissipating segment 160 of the
heat pipe 16 is embedded in the half circular holes 106.
In practical applications, the heat dissipating segment
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160 of the heat pipe 16 may be punched to form a flat
bottom, so as to enable the flat bottom of the heat dissi-
pating segment 160 to be coplanar with the bottom of the
first base 100. Furthermore, the fourth base 20 may also
be formed by the aforesaid die casting process, so it will
not be depicted herein again. Moreover, an engaging
structure (e.g. hook) may be formed in the half circular
holes 106, so as to enhance the connecting strength be-
tween the first base 100 and the fourth base 20. It should
be noted that the same elements in FIG. 4 and FIGs. 1
to 3 are represented by the same numerals, so the re-
peated explanation will not be depicted herein again.
[0015] As mentioned in the above, after forming the
heat dissipating device, the heat absorbing segment of
the heat pipe directly contacts the third base with great
thermal conductivity and a surface of the third base is
exposed. Accordingly, the exposed surface of the third
base of the heat dissipating device can be attached to
an electronic component, such that heat generated by
the electronic component can be conducted to the heat
absorbing segment of the heat pipe directly through the
third base, so as to enhance heat dissipating efficiency
effectively. Furthermore, the invention uses copper with
great thermal conductivity to form the third base and uses
aluminum with small thermal conductivity to form the sec-
ond base and the fourth base. Since the fourth base only
covers the periphery of the second base and does not
contact the third base, the second base can prevent cop-
per from melting and being mixed with the melted alumi-
num during the die casting process, so as to avoid in-
creasing copper in the melted aluminum during the die
casting process. Therefore, when the heat dissipating
device of the invention is installed outside, the fourth base
will not crack due to corrosion since the fourth base is
formed by the die casting process. Consequently, the
lifetime of the heat dissipating device of the invention can
be extended effectively. Moreover, since the connecting
segment of the heat pipe is covered by the sleeve, it not
only can enhance the connecting strength between the
heat pipe and the fourth base but also can prevent the
heat pipe from cracking during the die casting process.

Claims

1. A heat dissipating device (1, 1’) characterized by
the heat dissipating device (1, 1’) comprising:

a heat dissipating fin module (10) made of a first
heat conducting material, the heat dissipating
fin module (10) comprising a first base (100) and
a plurality of first heat dissipating fins (102), the
first heat dissipating fins (102) extending from a
side of the first base (100);
a second base (12) made of the first heat con-
ducting material, a recess (120) being formed
on the second base (12);
a third base (14) made of a second heat con-

ducting material, the third base (14) being dis-
posed in the recess (120), a surface (140) of the
third base (14) being exposed, a thermal con-
ductivity of the second heat conducting material
being greater than a thermal conductivity of the
first heat conducting material;
a heat pipe (16) comprising a heat dissipating
segment (160), a heat absorbing segment (162)
and a connecting segment (164), the connecting
segment (164) connecting the heat dissipating
segment (160) and the heat absorbing segment
(162), the heat dissipating segment (160) being
disposed in the first base (100), the heat absorb-
ing segment (162) being disposed in the second
base (12) and the third base (14), the heat ab-
sorbing segment (162) contacting the third base
(14) directly;
a first sleeve (18) made of the first heat conduct-
ing material, the first sleeve (18) at least cover-
ing the connecting segment (164); and
a fourth base (20) formed by the first heat con-
ducting material, which is melted, in a die casting
process and covering peripheries of the first and
second bases (100, 12) and the first sleeve (18).

2. The heat dissipating device (1, 1’) of claim 1 further
characterized in that the first heat conducting ma-
terial is aluminum and the second heat conducting
material is copper.

3. The heat dissipating device (1, 1’) of claim 1 further
characterized in that the first sleeve (18) covers
the connecting segment (164) and the heat dissipat-
ing segment (160).

4. The heat dissipating device (1) of claim 1 further
characterized in that the heat dissipating fin module
(10) further comprises a plurality of second heat dis-
sipating fins (104), the first heat dissipating fins (102)
and the second heat dissipating fins (104) extend
from opposite sides of the first base (100).

5. The heat dissipating device (1, 1’) of claim 1 further
characterized in that a plurality of holes (106) is
formed on the first base (100), parts of the fourth
base (20) are engaged in the holes (106) after the
die casting process.

6. The heat dissipating device (1, 1’) of claim 1 further
characterized in that the heat pipe (16) further com-
prises an extending segment (166) extending from
the heat absorbing segment (162), the heat dissipat-
ing device (1, 1’) further comprises a second sleeve
(22) made of the first heat conducting material, the
second sleeve (22) covers the extending segment
(166), and the fourth base (20) further covers the
second sleeve (22).
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7. The heat dissipating device (1, 1’) of claim 1 further
characterized in that the third base (14) is disposed
in the recess (120) in a tight-fitting manner.
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