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(54) LED LIGHTING FIXTURE AND MANUFACTURING METHOD THEREOF

(57) The present invention concerns a method for
the manufacture of a simple, compact, reliable and cost
efficient LED lighting fixture with improved heat transfer,
and the LED lighting fixture manufactured therewith,
comprising a metal casing with cooling fins, with a top

and a bottom part, the bottom part comprising an at least
partially flat surface with a recess, a control unit fitted in
the recess for controlling the LED lights, a metal cover
plate fitting in the recess and substantially closing it, and
a printed circuit board carrying LEDs.
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Description

FIELD OF THE INVENTION

[0001] The present invention concerns a method for
the manufacture of an LED lighting fixture with improved
heat transfer, and the LED lighting fixture manufactured
therewith comprising a metal casing with cooling fins,
with a top and a bottom part, the bottom part comprising
an at least partially flat surface with a recess, a control
unit fitted in the recess for controlling the LED lights, a
metal cover plate that fits in the recess and substantially
closes it, and a printed circuit board carrying LEDs.

Background of the invention

[0002] For the illumination of spaces, objects and the
like a large variety of lighting fixtures is normally used.
LED (Light Emitting Diode) lighting, because of its long
lifespan, its cost efficiency and variety of the emitted light,
is commonly available commercially. In particular in sit-
uations where the lighting fixtures are difficult to access
such as in warehouses and spaces with high ceilings,
the use of LEDs is particularly economical because of
their long lifespan. Groups of LEDs combined in lighting
fixtures can provide the high luminescence needed for
such spaces.
[0003] When using groups of LEDs the transfer of the
heat generated by these LEDs is of great importance, as
both lifespan and efficiency rapidly diminish with higher
temperatures. On average, every 10 ° C temperature in-
crease over the nominal temperature range causes the
light yield to drop by 10%. This may limit the number of
LEDs that can be combined in the lighting fixture.
In the US patents US8414178 and US7255460 the gen-
erated heat is transferred to the housing by means of a
heat conducting plate that is screwed against the hous-
ing. Consequently, heat transfer is less than perfect be-
cause of the heat transition between the housing and the
plate. In order to compensate this, supplementary meas-
ures and/or components are needed, such as locating
the control unit outside of the housing and/or the use of
a ventilator, as described in US7144140, where the heat
is actively transferred by means of a fan. Nevertheless
the heat transfer remains a restricting factor for the
number of LEDs that can be used in such lighting fixtures.
The task underlying the present invention is therefore to
provide a method for the manufacture of an LED lighting
fixture, and the LED lighting fixture produced therewith,
with an improved heat transfer without the need for ad-
ditional measures and/or components. An additional ad-
vantage is that the lighting fixture can be made more
compact. The solution is provided by a method with the
characteristics of claim 1, and an LED lighting fixture ac-
cording to claim 10.

Summary of the invention

[0004] A purpose of the invention is to provide a meth-
od for the manufacture of an LED lighting fixture with
improved heat transfer, comprising:

- a metal casing provided with cooling fins with a top
and a bottom part whereby the the bottom part com-
prises an at least partially flat part, which is provided
with a recess;

- a control unit that fits into the recess for controlling
the LEDs;

- a metal cover plate that fits into the recess and sub-
stantially closes the recess;

- a printed circuit board carrying the LEDs.

To that end, the method is characterised by the following
successive steps:

a) placing the control unit in the recess;
b) positioning of the cover plate in the recess in such
a way that at its circumference, the cover plate forms
together with the at least partially flat part of the bot-
tom part, a substantially single plane;
c) joining the cover plate with the at least partially
flat part of the bottom part of the casing by means
of Friction Stir Welding such that a substantially sin-
gle thermal unit is formed;
d) mounting the printed circuit board to the bottom
part of the casing.

[0005] Friction Stir Welding (FSW) is a welding method
developed by The Welding Institute, whereby, under
pressure and friction heat the materials to be welded to-
gether are temporarily plasticized, mixed and fused to-
gether. The temperature, however, remains sufficiently
low that the materials do not melt. By joining the cover
plate to the casing, using FSW, they are metallurgically
joined such that they, in effect, fuse in each other. As a
result, the thermal resistance of the transition remains
relatively law. Consequently, the cover plate and the cas-
ing form a substantially single thermal unit. In this way,
the heat generated by the LEDs can be transferred very
effectively from the cover plate to the casing and cooling
fins. This can be done without the need for taking any
further measures or using extra components. In addition,
the solution is simple, reliable and cost-effective.
[0006] A favourable embodiment of the method ac-
cording to the present invention is characterised in that
the metal casing comprises at least one of the metals
aluminium and magnesium. This makes the lighting fix-
ture lighter without adversely affecting the heat transfer.
[0007] Another preferred embodiment of the method
according to the present invention is characterised in that
the recess is located centrally in the at least partially flat
part of the casing. As a result, the centre of gravity is
almost in the middle. In order to use less material and to
shape the recess in the casing, the casing is preferably
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bell-shaped at the top part.
[0008] An especially preferred embodiment of the
method according to the present invention is character-
ised in that the recess is at least partially stepped. Thus,
the cover plate can be easily positioned in the stepped
recess during FSW without the need for taking any further
measures.
[0009] Preferably the casing and the cooling fins are
die cast as a single piece, which facilitates manufacture
and allows for mass production. Preferably, a further em-
bodiment comprises a metal cover plate of one of alu-
minium or magnesium. The so-called Power LEDs pres-
ently commercially available offer a relatively high lumi-
nescence compared to conventional LEDs. In a further
embodiment the LEDs are Power LEDs. However this
makes heat management very important as these Power
LEDs generate relatively much more heat during opera-
tion.
[0010] Although the casing, the recess and the cover
plate can have several geometrical shapes, a round
shape is preferred. In practice, round lighting fixtures will
prove to be the most prevalent and desired shape.
[0011] A further purpose of the present invention is to
provide an LED lighting fixture with improved heat trans-
fer, comprising a casing with cooling fins, with a top and
a bottom part, whereby the bottom part comprises an at
least partially flat part, which part has a recess, a control
unit that fits into the recess for controlling the LEDs, a
metal cover plate that fits in the recess and substantially
closes it, and a printed circuit board carrying LEDs.
[0012] To this end, the LED lighting fixture is charac-
terised in that the control unit is located in the recess, the
cover plate is joined to the at least partially flat part of the
top part of the casing by means of Friction Stir Welding,
such that they form a substantially single thermal unit
and the printed circuit board is mounted to the bottom
part of the casing.
[0013] By joining the cover plate to the casing, using
FSW, they are metallurgical joined such that they, in ef-
fect, fuse in each other thus keeping the thermal resist-
ance of the transition relatively low. As a result, casing
and cover plate form a substantially single thermal unit.
This way, the heat generated by the LEDs can be trans-
ferred very efficiently from the cover plate to the casing
and the cooling fins. As a result, the LED lighting fixture
can be simple, reliable and cheap to manufacture.
[0014] A favourable embodiment of the LED lighting
fixture according to the invention is characterised in that
the metal casing comprises at least one of the metals
aluminium and magnesium. This makes the lighting fix-
ture lighter without adversely affecting the heat transfer.
[0015] Another preferred embodiment of the LED light-
ing fixture according to the present invention is charac-
terised in that the recess is located centrally in the at least
partially flat part of the casing. As a result, the centre of
gravity is almost in the middle. In order to use less ma-
terial and to shape the recess in the casing, the casing
is preferably bell-shaped at the top part.

[0016] An especially preferred embodiment of the LED
lighting fixture according to the present invention is char-
acterised in that the recess is at least partially stepped.
Thus, the cover plate can be easily positioned in the
stepped recess during FSW without the need for any fur-
ther action.
[0017] Preferably the casing and the cooling fins are
die cast as a single unit, which facilitates manufacture
and allows for mass production.
[0018] A further preferable embodiment of the LED
lighting fixture according to the present invention is char-
acterised in that the cover plate comprises at least one
of the metals aluminium or magnesium.
[0019] In a further embodiment of the LED lighting fix-
ture according to the present invention the LEDs are Pow-
er LEDs.
[0020] Preferably the casing, the recess and the cover
plate have a round shape which in practice will prove to
be the most prevalent and desired shape.

Brief description of the drawings

[0021] Below, the invention will be further illustrated by
means of the embodiments of the invention depicted in
the drawings:

Figure 1: a schematic top view of an embodiment of
the LED lighting fixture;
Figure 2: a schematic side view of the LED lighting
fixture;
Figure 3: a schematic cross section A-A of the side
view of the LED lighting fixture.
Figure 4: a schematic cross section A-A of the side
view of the LED lighting fixture with the cover plate
located in the recess and joined by means of FSW.
Figure 5: a detailed cross-section of the part joined
by means of FSW.
Figure 6: a schematic bottom view of the LED lighting
fixture after joining the cover plate by means of FSW.

Detailed description of the drawings

[0022] Figure 1 shows a schematic top view of a some-
what simplified embodiment of the LED lighting fixture
(1). The lighting fixture comprises a casing (2) with a top
and bottom part, whereby the top part (3) is bell shaped.
The casing (2) is provided with cooling fins (4) of which
only a limited number is depicted in the drawings, for
simplicity’s sake. At the top part (3) the casing (2) has a
threaded hole (11) for suspending the lighting fixture (1)
and a hole for the electric wiring. The LED lighting fixture
(1) according to the embodiment of figure 1 is represent-
ed as a side view in figure 2, whereby the bottom part (5)
of the casing is flat.
[0023] Figure 3. shows a schematic cross section A-A
of the side view of the LED lighting fixture (1), where the
cover plate (8), provided with a hole for the wiring, is still
outside of the recess (6). The control unit for controlling
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the LEDs, which is not shown in this figure, fits into the
recess (6). The Recess (6) at the bottom part (5) of the
casing (2) is stepped. This stepped recess (6) is in this
example provided with a single tread (7) onto which the
cover plate (8) will be positioned.
[0024] The recess (6) can be partially stepped, so that
a number of treads can be made in the recess (6) in order
e.g. to mount the control unit.
[0025] In figure 4 the cover plate (8) is positioned in
the recess (6) in such a way that the cover plate (8) forms
a continuous flat surface with the bottom part (5) of the
casing (6). The cover plate (8) has been joined to the
casing (2) by means of FSW so they form a substantially
single thermal unit. This is shown in figure 5. where a
detail cross section of the FSW joined part (9) is repre-
sented (The encircled area in figure 4).
[0026] Figure 6. shows a schematic representation of
the top view of the bottom part (5) of the casing (2) after
FSW welding of the cover plate (8). After FSW welding,
the bottom part (5) of the casing (2) can be further proc-
essed, e.g. to remove the welding traces (10).
[0027] After the FSW welding has been completed, the
printed circuit board carrying the LEDs (not shown) which
often has almost the same shape as the bottom part (5)
of the casing (2) is mounted. Usually the LEDs are dis-
tributed over the entire surface of the printed circuit board.
Also a, generally transparent, cover can be fitted to pro-
tect the LEDs against the weather conditions and to better
scatter the light of the LEDs.
[0028] Although in the preceding description the inven-
tion has been illustrated by means of drawings, it should
be clear that the invention is by no means limited to these
drawings. The scope of the invention extends to all em-
bodiments that differ from those shown in the drawings,
within the framework of the claims.

Claims

1. Method for the manufacture of an LED lighting fixture
with improved heat transfer, comprising:

- a metal casing (2) provided with cooling fins
(4) with a top and a bottom part whereby the
bottom part (5) comprises an at least partially
flat part, which part is provided with a recess (6);
- a control unit that fits into the recess (6) for
controlling the LEDs;
- a metal cover plate (8) that fits into the recess
(6) and substantially closes this recess;
- a printed circuit board carrying LEDs;

whereby the method comprises the successive
steps of

a) placing the control unit in the recess (6);
b) positioning the cover plate (8) into the recess
(6) in such a way that at its circumference, the

cover plate (8) forms together with the at least
partially flat part of the bottom part (5), a sub-
stantially single plane;
c) joining the cover plate (8) with the at least
partially flat part of the bottom part (5) of the
casing (2) by means of Friction Stir Welding,
such that a substantially single thermal unit is
formed.
d) mounting the printed circuit board to the bot-
tom part (5) of the casing (2).

2. Method according to claim 1, characterised in that
the metal casing comprises at least one of the metals
aluminium and magnesium.

3. Method according to claim 1 or 2, characterised in
that the recess (6) is located centrally in the at least
partially flat part of the casing (2).

4. Method according to any of the preceding claims,
characterised in that the casing (2) is bell-shaped
at the top part (3).

5. Method according to claim 4, characterised in that
the recess (6) is at least partially stepped.

6. Method according to one of the preceding claims,
characterised in that the metal plate (8) comprises
at least one of the metals aluminium and magnesi-
um.

7. Method according to one of the preceding claims,
characterised in that the casing (2) and the cooling
fins (4) are die cast as a single unit.

8. Method according to one of the preceding claims
characterised in that the LEDs are so-called Power
LEDs.

9. Method according to one of the preceding claims,
characterised in that the casing (2), the recess (6)
and the cover plate (8) have a round shape.

10. LED lighting fixture with improved heat transfer, com-
prising:

- a metal casing (2) provided with cooling fins
(4) with a top and a bottom part whereby the
bottom part (5) comprises an at least partially
flat part, which part has a recess (6);
- a control unit that fits into the recess (6) for
controlling the LEDs;
- a metal cover plate (8) that fits in the recess
(6) and substantially closes this recess (6);
- a printed circuit board carrying LEDs;

whereby the control unit is located in the recess (6)
of the casing (2);
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the cover plate (8) is joined to the at least partially
flat part of the bottom part (5) of the casing (2) by
means of Friction Stir Welding such that a substan-
tially single thermal unit is formed and a printed circuit
board is mounted to the bottom part (5) of the casing
(2).

11. LED lighting fixture according to claim 10 charac-
terised in that the metal casing (2) comprises at
least one of the metals aluminium and magnesium.

12. LED lighting fixture according to claims 10 or 11,
characterised in that the recess (6) is centrally lo-
cated in the at least partially flat part of the casing (2)

13. LED lighting fixture according to one of claims 10 -
12, characterised in that the recess (6) is bell-
shaped at the top part (3)

14. LED lighting fixture according to claim 13, charac-
terised in that the recess (6) is at least partially
stepped.

15. LED lighting fixture according to one of claims 10 -
14, characterised in that the metal cover plate (8)
comprises at least one of the metals aluminium and
magnesium.

16. LED lighting fixture according to one of claims 10 -
15, characterised in that the casing (2) and the
cooling fins (4) are die cast as a single unit.

17. LED lighting fixture according to one of claims 10 -
16, characterised in that the LEDs are so-called
Power LEDs.

18. LED lighting fixture according to one of claims 10 -
17, characterised in that the casing (2), the recess
(6) and the cover plate (8) have a round shape.
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