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DESCRIPTION

Field of the invention

[0001] The present invention relates to a heat sink for electrical or electronic devices in
general, and especially for lamps with light-emitting diodes (LED).

Background of the invention

[0002] Heat sinks are used to prevent the aforementioned devices from overheating,
transferring the heat produced by the electrical or electronic components that are integrated or
connected thereto into the air. The greater the surface area of the heat sink in contact with the
air, the greater the heat transfer produced into the air, and therefore, the better the cooling of
the apparatus. Other factors that affect the efficiency of heat sinks are the speed of the air, the
design, the materials used, carrying out surface treatments, how electrical or electronic
equipment are attached to the heat sink, etc.

[0003] One of the most frequent designs when making heat sinks is one that shows a
configuration of the flaps around an axis. This type of heat sink usually has a central body
configured in order to absorb heat dissipated by one or more electrical or electronic
components, as well as a plurality of flaps that extend from said central body and are
distributed radially around an axis to dissipate the heat absorbed by said central body into the
air. In order to favor the absorption of heat of the central body and the transfer thereof to the
flaps, materials with high thermal conductivity are usually used, such as aluminum or copper,
among others.

[0004] These heat sinks usually have geometrically identical flaps that are distributed around
the central body according to an established position that is the same for all of them. To
facilitate the manufacture of the heat sink through extrusion processes, the heat sink must
have a fixed cross section along the extrusion axis. To this end, the walls that make up these
flaps are arranged parallel to each other, without there being any tilting between any of the
adjacent flaps. In other words, all of the flaps are parallel to each other along the extrusion
axis, defining air flow passages with a constant cross section between the flaps.

[0005] In general, extrusion processes imply significant machine and maintenance costs,
which can be slow when a high thrust pressure of the material is required to make it pass
through the die, leave impurities and defects on the surface of the material after extrusion, and
present significant geometric limitations since the piece must have a constant cross section
along the extrusion axis.

[0006] On the other hand, the manufacturing processes through injection molding are more
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versatile in terms of the variety of shapes and geometries that can be obtained, and they are
usually manufactured faster, with lower production costs (depending on the complexity of the
piece) and, in general, the pieces obtained have better surface finishes.

[0007] Currently, there are considerable difficulties in manufacturing heat sinks through
injection molding. The main difficulty lies in the parallel arrangement of the flaps, which are
usually all vertical with respect to the axis around which they are distributed. Thus, there is no
incline that facilitates the demolding of the heat sink once injection has been carried out.
Sometimes, non-uniform variations of flap thickness are used to be able to carry out the
demolding. This leads to lower efficiency of the heat sink and higher consumption of raw
materials for the manufacture thereof.

[0008] The heat sink of the present invention has a configuration that is especially designed to
allow its manufacture through injection molding thanks to the presence of the first and second
flaps that are arranged in an alternating way, there being tilting between the adjacent,
preferably opposite, flaps, according to a vertical plane that is parallel to the axis around which
they are distributed. This way, the heat sink provides a profile with tilted flaps of a constant
thickness that greatly facilitates its demolding after injection. The resulting heat sink thus
presents high functionality and efficiency when dissipating the heat of electrical and electronic
devices for which it is intended.

Description of the invention

[0009] The heat sink of the present invention comprises:

¢ a central body; and

« first and second flaps that extend from the central body and are distributed radially
around an axis thereof to dissipate the heat generated by an electric component (lamps,
computer boards, electronic devices, etc. or parts thereof: LED, CPU, etc.).

[0010] The heat sink of the present invention is characterized in that the first flaps and the
second flaps are arranged in an alternating way, there being tilting between the adjacent flaps,
according to a first plane that is parallel to the axis of the central body. It has a tilted
configuration that, as previously mentioned, facilitates the demolding of the heat sink after the
injection process.

[0011] Preferably, the first flaps and the second flaps are tilted in opposite directions
according to the first plane.

[0012] Preferably, the first flaps and second flaps with a constant, or uniform, thickness can be
designed with the flaps being tilted, which favors the dissipation of heat and improves the
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efficiency of the heat sink. The constant thickness can also be subject to possible variations of
+10% its thickness, which is a result of roughness or other manufacturing defects.

[0013] The first flaps and the second flaps have first tilt angles between the adjacent flaps
according to the first plane, which range between 1° < aV < 180°. Preferably, the first tilt angles
(aV) between the adjacent flaps (3a, 3b) according to the first plane (V) ranging between 1° <
ay < 45°. At least one of the first flaps and the second flaps can be joined together, or they can

all be individually separated, forming a profile that is completely discontinuous around the heat
sink. They can also be partially joined, forming groups of flaps that are separated from other
groups of flaps. According to the invention the heat sink comprises air flow passages that are
delimited between the adjacent flaps. Since the flaps are tilted, said air passages have a
variable transverse cross section that causes changes in air speed between them, thus
favoring heat transfer.

[0014] Preferably, at least one first flap is longitudinally joined to an adjacent second flap at a
connection edge. If this is repeated for all of the flaps of the heat sink, the sink will be formed
by a plurality of groups of two flaps separated from each other by air flow passages, where
each group comprises a first flap and a second flap.

[0015] Specifically, said connection edge is used as the pressure area for the removal tool to
push the radiator and thus remove it from the mold, something that is not possible when the
flaps are parallel or are not tilted. Previously, two different methods could be used, either
making the flaps thicker or giving them different thickness variations in the places where the
removal tool would be used. Both cases led to losses in heat transfer efficiency and a greater
use of material in the flaps.

[0016] Preferably, transverse cross sections that are parallel to the axis of the central body
and are V-shaped are formed between adjacent flaps.

[0017] Preferably, longitudinal cross sections that are perpendicular to the axis of the central
body and are V-shaped are formed between adjacent flaps.

[0018] To power the electrical or electronic component, the heat sink comprises a terminal
block, preferably arranged between the flaps. To this end, the heat sink comprises first flaps
and second flaps arranged between the central body and the terminal block.

[0019] Among the multiple configurations that this central body could have according to the
geometry of the heat sink, said central body preferably comprises an inner hollow space
configured to house the electrical component or a part of it.

Brief description of the drawings

[0020] What follows is a very brief description of a series of drawings that aid in better
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understanding the invention, and which are expressly related to various embodiments of said
invention that are presented by way of non-limiting examples of the same.

Figure 1 is an exploded perspective view of an electrical component, in this case a lamp for
built-in installations, which incorporates the heat sink of the present invention, in accordance
with a first embodiment.

Figure 2 is an elevation view of the heat sink shown in figure 1.
Figure 3 is a plan view of the heat sink shown in Figure 1.

Figure 4 is a sectional view of the heat sink according to the cross-section line A-A shown in
Figure 3.

Figure 5 is a perspective view of the heat sink shown in Figure 1.

Figure 6 is a perspective view of the heat sink of the present invention, in accordance with a
second embodiment.

Figure 7 is a plan view of the heat sink shown in Figure 6.

Detailed description of the invention

[0021] Figure 1 is an exploded perspective view of an electrical component (100), in this case
a lamp for built-in installations, which incorporates the heat sink (1) of the present invention.

[0022] As can be seen, the heat sink (1) comprises:

= a central body (2); and

« first flaps (3a) and second flaps (3b) that extend from the central body (2) and are
distributed around an axis (Z) of the central body (2) to dissipate the heat generated by
an electrical component (100).

[0023] As shown in figure 2, the heat sink (1) is characterized in that the first flaps (3a) and
the second flaps (3b) are arranged in an alternating way, there being tilting in opposite
directions between the adjacent flaps (3a, 3b) according to a first plane (V) that is parallel to
the axis (Z), which form a triangular profile. The first plane (V) being a vertical plane. According
to the present example, the flaps (3a, 3b) are distributed radially around the axis (Z), which at
the same time corresponds to the axial or central axis of the central body (2).

[0024] The first flaps (3a) and the second flaps (3b) have first tilt angles (aV) between the
adjacent flaps (3a, 3b) according to the first plane (V) which range between 1° < aV< 45°, and
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according to the present example, are approximately 30°.

[0025] The heat sink (1) comprises air flow passages (4) that are delimited between the
adjacent flaps (3a, 3b). Each one of these air flow passages (4) has a variable transverse
cross section between a wide area (41) and a narrow area (42) between adjacent flaps (3a,
3b), which causes changes in air speed.

[0026] The first flaps (3a) are longitudinally joined to the adjacent second flaps (3b) at
connection edges (31), forming a plurality of groups of two flaps (3a, 3b) that are separated
from each other by air flow passages (4), and where each group comprises a first flap (3a) and
a second flap (3b). These connection edges (31) can receive the push of the tool that enables
the heat sink (1) to be demolded after the injection process. This way, any mark or sign
resulting from this process is left in an area that is less visible.

[0027] As shown, transverse cross sections that are parallel to the axis (Z) and are V-shaped
are formed between adjacent flaps (3a, 3b).

[0028] As shown in figure 3, the first flaps (3a) and the second flaps (3b) are also tilted in
opposite directions between the adjacent flaps (3a, 3b) according to a second plane (H)
perpendicular to the axis (Z). The second plane (H) being a horizontal plane.

[0029] The first flaps (3a) and the second flaps (3b) have second tilt angles (aH) between
them according to the second plane (H), which depend on various factors, such as the number
of flaps (3a, 3b), the size of the heat sink (1), the value of the first tilt angles (aV), etc.
According to the present example, the second tilt angles (aH) have a value of approximately
15°.

[0030] As shown, longitudinal cross sections that are perpendicular to the axis (Z) and are V-
shaped are formed between adjacent flaps (3a, 3b).

[0031] To power the electrical or electronic component (100), the heat sink (1) comprises a
terminal block (5). The heat sink (1) comprises first flaps (3a) and second flaps (3b) which are
arranged between the central body (2) and the terminal block (5) in order to avoid loss of
surface area for heat transfer.

[0032] The terminal block (5) is arranged on a support base (51) delimited by two side walls
(52) that extend from the central body (2) and are arranged radially around the axis (Z), having
first flaps (3a) and second flaps (3b) between both side walls (52).

[0033] Figures 4 and 5 are sectional and perspective views of the heat sink (1), respectively,
in which its geometry can be seen more clearly. As shown, the central body (2) comprises an
inner hollow space (21) configured to house the electrical component (100) or a part of it, in
this case, being the light-emitting board of the lamp.
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[0034] Figures 6 and 7 are perspective and plan views of the heat sink of the present
invention, respectively, in accordance with a second embodiment.

[0035] As shown, in this case the heat sink (1) is housed inside a cylindrical casing (6) that
collects some of the heat of the flaps (3a, 3b) to dissipate it into the air, taking advantage of its
greater surface area for heat transfer. Like the previous embodiment, the first flaps (3a) and
second flaps (3b) extend from the central body (2) and are distributed around an axis (Z) to
dissipate the heat generated by an electrical component (100), which is not represented. Thus,
in this exemplary embodiment, the flaps (3a, 3b) resemble connection ribs that link to another
heat transfer element, in order to create thermal conduction bridges which favor heat
dissipation.

[0036] Likewise, the first flaps (3a) and the second flaps (3b) are arranged in an alternating
way, there being tilting between the adjacent flaps (3a, 3b) according to a first plane (V) that is
parallel to the axis (Z), to enable the heat sink to be demolded after it undergoes the injection
manufacturing process.
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PATENTKRAV

1. En varmeafleder, som omfatter:
e en central krop (2); og
e fgrste flapper (3a) og anden flapper (3b), som strekker sig fra den centrale
krop (2) og som er fordelt omkring en akse (Z) til at sprede varmen genereret
af en elektrisk komponent (100);
hvor de fgrste flapper (3a) og de anden flapper (3b) er anbragt pa en vekslende made,
idet der er tiltes mellem tilstgdende flapper (3a, 3b) 1 forhold til en fgrste plan (V),
som der er parallel med aksen (7), nevnte varmeafleder (1) kendetegnet ved, at den
omfatter luftstrgmspassager afgrenset mellem tilstgdende flapper (3a, 3b), med en
variable transversal tversnit langs aksens (7) retning mellem et bredt omrade (41) og

et smalt omrade (42) mellem navnte tilstgdende flapper (3a, 3b).

2. Varmeafleder ifglge krav 1, kendetegnet ved, at de fgrste flapper (3a) og de anden
flapper (3b) er tiltet 1 modsatte retninger 1 forhold til et fgrste plan (V).

3. Varmeafleder ifglge enhver af krav 1 og 2, kendetegnet ved, at de fgrste flapper
(3a) og de anden flapper (3b) har fgrste tiltevinkler (aV) mellem tilstgdende flapper
(3a, 3b) 1 forhold til den fgrste plan (V), som spender imellem 1° <aV<45°,

4. Varmeafleder ifglge enhver af krav 1 til 3, kendetegnet ved, at mindst en fgrste
flap (3a) er 1 leengderetningen forbundet med en tilstgdende anden flap (3b) ved en
forbindelseskant (31).

5. Varmeafleder ifglge enhver af krav 1 til 4, kendetegnet ved, at transversale tvar-
snit, som er parallelle til aksen (7) og som er V-formet, er dannet mellem tilstgdende

flapper (3a, 3b).

6. Varmeafleder ifglge enhver af krav 1 til 5, kendetegnet ved, at langsgaende tver-
snit, som er vinkelret til aksen (Z) og som er V-formet, er dannet mellem tilstgdende

flapper (3a, 3b).



10

DK/EP 3144591 T3

2

7. Varmeafleder ifglge enhver af krav 1 til 6, kendetegnet ved, at den omfatter en
klemmerazkke (5) anbragt mellem flapperne (3a, 3b) til at stremforsyne den elektriske

eller elektroniske komponent (100).

8. Varmeafleder ifglge krav 7, kendetegnet ved, at den omfatter fgrste flapper (3a) og
anden flapper (3b) anbragt mellem den centrale krop (2) og klemmerakken (5).

9. Varmeafleder ifplge enhver af krav 1 til 8, kendetegnet ved, at den centrale krop
(2) omfatter en indre hulrum (21) udformet til at huse den elektriske komponent (100).

10. Varmeafleder ifglge enhver af krav 1 til 9, kendetegnet ved, at de fgrste flapper
(3a) og de anden flapper (3b) har en fast tykkelse.
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DRAWINGS
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