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Description

Lamp Housing, Method of Manufacturing the same, and

Illuminating Device Comprising the same

Technical Field

The present invention relates to a lamp housing, a method of
manufacturing the lamp housing, and an illuminating device

comprising the lamp housing.

Background Art

Molding, in particular, over-molding process is used more and
more in the manufacture of a modern electronic device, espe-
cially an LED illuminating device, to manufacture a lamp
housing of the illuminating device. Manufacture using this
process not only allows the lamp housing to achieve excellent
heat exchange, but also allows the lamp housing to ensure an
excellent insulating characteristic of the illuminating de-
vice. A hybrid heat sink made of metal and plastic is gener-
ally used in the prior art as a lamp housing of an illuminat-
ing device. This lamp housing has a first housing made of
metal and a second housing made of plastic and covered on the
first housing. Thus, heat in the illuminating device can be
effectively and rapidly transferred to the second housing by
a thermal conductivity of the metal so as to achieve an ex-
cellent heat dissipating effect. Moreover, since the second
housing serving as an electrical insulator is covered on the
first housing made of metal, the first housing can be elec-

trically insulated from the outside.

For the hybrid heat sink designed as a lamp housing, for ex-

ample casting aluminum for manufacturing the first housing
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has a thermal expansion coefficient of 2.38x107°/°C, and
thermally conductive plastic for manufacturing the second
housing has a thermal expansion coefficient of 6.0x10°/°C,
that is, the thermal expansion coefficient of the second
housing is greater than that of the first housing. Hence,
when the lamp housing is at a high temperature or being sub-
jected to stability test, the first housing made of metal and
the second housing made of plastic of the lamp housing may be
partially separated from each other, that is to say, the sec-

ond housing may be stripped from the first housing.

Summary of the invention

Therefore, an object of the present invention is to provide a
lamp housing for an illuminating module which is simply manu-
factured, has excellent firmness and stability, and is par-
ticularly suitable for used in a high temperature environ-

ment.

The lamp housing for an illuminating module according to the
present invention comprises a first housing and an insulating
second housing surrounding the first housing and molded on an
outer circumferential wall of the first housing, character-
ized in further comprising an anti-stripping structure to
prevent the second housing from being stripped from the first
housing. For example, by the over-molding process, a liquid
insulating material can be covered on a solid first housing
and cured to obtain a second housing, thus a connection with
certain strength is formed between an outer circumferential
wall of the first housing and an inner circumferential wall
of the second housing. However, the connection in this case
has a low stability and may be destroyed especially in a bad
condition such as a high temperature condition. Therefore,

according to the present invention, the lamp housing formed
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by the over-molding process is particularly provided with an
anti-stripping structure to enhance the stability and reli-
ability of the connection between the first housing and the

second housing by the additional structure.

According to a preferred design of the present invention, the
anti-stripping structure is an engagement structure formed on
the first housing for enhancing a coupling force with the
second housing. The engagement structure allows mechanical
connecting structures matching each other to be formed be-
tween the first housing and the second housing in addition to
the binding connection formed therebetween in the over-
molding, thus a coupling force between the first and second

housings can be improved.

According to a preferred design of the present invention, the
engagement structure is designed so that the second housing
is formed, during a molding process, with a corresponding
structure having a shape matching that of the engagement
structure. Since the second housing is cured on the outer
circumferential wall of the first housing after treated by
molding (for example over-molding), mechanical connecting
structures matching each other can be formed on the first
housing and the second housing formed after curing to enhance
the strength of the connection between the first and second
housings, as long as an engagement structure having a par-

ticular geometric profile is arranged on the first housing.

According to a preferred design of the present invention, the
engagement structure is hooks extending radially outwardly
from both edges of the outer circumferential wall, a slot is
defined between the hooks and the outer circumferential wall,
and the second housing has, as the corresponding structure, a

slot and a hook respectively matching the hook and the slot.
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In a preferable case, a plurality of hooks distributed uni-
formly in a circumferential direction extend downwardly from
an upper edge of the outer circumferential wall, and on the
other hand, a plurality of hooks distributed uniformly in the
circumferential direction extend upwardly from an lower edge
of the outer circumferential wall, and these hooks define,
together with the outer circumferential wall, slots extending
in a longitudinal direction, thus the hooks can be engaged

with the corresponding structure of the second housing.

According to a preferred design of the present invention, the
engagement structure is a plurality of through holes provided
in the outer circumferential wall, and the second housing
has, as the corresponding structure, a plurality of pillars
inserted into the plurality of through holes. During the
over-molding, the liquid material is partially filled in the
through holes and cured to form pillars on the second hous-
ing, and the locking between the first and second housings in

the longitudinal direction can be ensured by the pillars.

According to a preferred design of the present invention, the
engagement structure is a plurality of grooves formed in the
outer circumferential wall, and the second housing has, as
the corresponding structure, a plurality of protrusions in-
serted into the plurality of grooves. Preferably, the groove
is any one of a U-shaped groove, a T-shaped groove, a key
groove and a dovetail groove. These grooves can be formed
uniformly in a central region of the outer circumferential
wall of the first housing, thus an engagement area with the
second housing can be increased, and thereby points where the
force is to be applied which affect the connection between

the first and second housings are increased.

According to a preferred design of the present invention, the
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engagement structures are arranged in an array form on the
first housing. Thus, in the case where the first and second
housings are subjected to an external force or expand by
themselves, a uniform force can be obtained between the first
and second housings by the engagement structures, and thereby
the first and second housings can be prevented from being

separated from each other.

According to a preferred design of the present invention, the
anti-stripping structure is an adhesive layer attached to the
outer circumferential wall. It is also possible to spray a
layer of adhesive plastic on the outer circumferential wall
of the first housing before covering the first housing by the
over-molding process, thus the adhesive layer is used as, for
example, a “double-sided tape” to enhance the binding force
between the first housing and the second housing which is

then covered on the adhesive layer.

According to a preferred design of the present invention, the
first housing is basin-shaped, and an accommodating cavity in
which the illuminating module is placed is defined by an in-
ner circumferential wall of the first housing. Since the il-
luminating module generally needs to be placed in an electri-
cally insulating accommodating space, it is preferred that
the inner circumferential wall is coated with an insulating

layer.

According to a preferred design of the present invention, the
thermal conductivity of the first housing is greater than
that of the second housing. Preferably, the first housing is
made of metal, and the second housing is made of plastic. The
thermal conductivity of the first housing made of metal is
greater than that of plastic, thus heat generated by the il-

luminating module in the first housing can be rapidly and ef-
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fectively transferred to the external environment through the
first and second housings. Therefore, according to a pre-
ferred design of the present invention, the lamp housing is

used as a heat sink.

Moreover, the present invention relates to a method of manu-
facturing the above lamp housing, characterized in comprising
the steps of: a) providing a first housing; b) forming an
anti-stripping structure on the first housing; and c¢) molding
an insulating second housing on the first housing with anti-

stripping structure.

The first housing and the second housing can be connected by
the anti-stripping structure to each other more firmly so as
to form a lamp housing having particularly excellent reli-

ability and stability.

According to a preferred design of the present invention, in
the step b), an adhesive layer is formed, as the anti-
stripping structure, on an outer circumferential wall of the
first housing. A binding force can be formed between the
first and second housings by the adhesive layer arranged on

the outer circumferential wall.

According to a preferred design of the present invention, in
the step b), an engagement structure for enhancing a coupling
force with the second housing is formed, as the anti-
stripping structure, on an outer circumferential wall of the
first housing. Mechanical connecting forces acting on each
other can be formed between the first and second housings by

the engagement structure therebetween.

The present invention further relates to an illuminating de-

vice comprising an illuminating module, characterized in fur-
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ther comprising the above lamp housing.

It is to be understood that both the foregoing brief descrip-
tion and the following detailed description are exemplary and
explanatory and are intended to provide further explanation

of the invention as claimed.

Brief Description of the Drawings

The drawings constitute a portion of the Description for fur-
ther understanding of the present invention. These drawings
illustrate the embodiments of the present invention and ex-
plain the principle of the present invention together with
the Description. In the drawings, the same part is repre-

sented by the same reference sign. In the drawings,

Fig. 1 illustrates a first embodiment of a lamp housing ac-

cording to the present invention;

Fig. 2 illustrates a second embodiment of the lamp housing

according to the present invention;

Fig. 3 illustrates a third embodiment of the lamp housing ac-

cording to the present invention;

Fig. 4 illustrates a fourth embodiment of the lamp housing

according to the present invention.

Detailed Description of the Embodiments

In the following detailed description, reference is made to
the accompanying drawings, which form a part hereof, and in
which is shown by way of illustration specific embodiments in

which the invention may be practiced. In this regard, direc-
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tional terminology, such as "top", "bottom", "inside", "out-
side", etc., is used reference to the orientation of the Fig-
ure(s) being described. Because components of embodiments can
be positioned in a number of different orientations, the di-
rectional terminology is used for purposes of illustration
and is in no way limiting. It is to be understood that other
embodiments may be utilized and structural or logical changes
may made without departing from the scope of the present in-
vention. The following detailed description, therefore, is
not to be taken in a limiting sense, and the scope of the

present invention is defined by the appended claims.

It is to be understood that the features of the various exem-
plary embodiments described herein may be combined with each

other, unless specifically noted otherwise.

Fig. 1 illustrates a first embodiment of a lamp housing for
an illuminating module according to the present invention. In
Fig. 1, a lamp housing 100 with a basin-shaped profile is de-
signed to accommodate an illuminating module. The lamp hous-
ing 100 according to the present invention comprises a first
housing 1 in an inner portion thereof and a second housing 2
surrounding the first housing 1, wherein the first housing 1
is made of metal, and the second housing 2 is formed on an
outer circumferential wall Al of the first housing 1 by cur-
ing a liquid thermally conductive plastic using an over-
molding process. In general, metal has a better thermal con-
ductivity than plastic, thus heat generated by the illuminat-
ing module in the first housing 1 can be rapidly and effec-
tively transferred by the first and second housings 1, 2 to
the external environment. Therefore, the lamp housing 100 can
be preferably used as a hybrid heat sink of an illuminating
device. Moreover, to ensure electrical insulation between the

first housing 1 made of metal and the illuminating module ac-
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commodated in an accommodating cavity 10 defined by the first
housing 1, an inner circumferential wall A2 of the first
housing 1 is particularly coated with an insulating layer 11

made of, for example, plastic.

It is known that a thermal expansion coefficient of metal is
for example 2.38x107°/°C, and a thermal expansion coefficient
of plastic is for example 6.0x107°/°C. When the lamp housing
100 is at a high temperature or being subjected to stability
test, the first and second housings 1 and 2 made of different
materials will be stripped from each other since they have
different thermal expansion coefficients. Thus, an anti-
stripping structure is particularly arranged in the lamp
housing 100 according to the present invention to enhance the

stability and firmness of the lamp housing 100.

In the first embodiment illustrated in Fig. 1, the anti-
stripping structure may be hooks 4 on the outer circumferen-
tial wall Al of the first housing 1. A pair of hooks 4 illus-
trated in the sectional view extend radially outwardly from
the respective upper and lower two edges of the outer circum-
ferential wall Al to form an engagement structure for the
second housing 2. A slot 5 is defined between two hooks 4 on
the left side of the figure and the outer circumferential
wall Al on the left side, and similarly, a slot 5 is defined
by two hooks 4 on the right side of the figure and the outer
circumferential wall Al on the right side. The second housing
2 surrounding the first housing 1 is formed, during the over-
molding, with a corresponding structure matching the engage-
ment structure that includes a slot 5’ and a hook 4’ engaging
with the first housing 1. As is clear from the figure, the
hook 4 of the first housing 1 is inserted into the slot 5’ of
the second housing 2, and the hook 4’ of the second housing 2

is just accommodated in the slot 5 of the first housing 1.
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In a preferable case, a plurality of engagement structures
and corresponding structures distributed uniformly can be ar-
ranged at the respective upper and lower edges of the first
housing 1 and the second housing 2, thus a mechanical con-
necting force between the first housing 1 and the second
housing 2 can be distributed uniformly in the circumferential

direction.

In a second embodiment illustrated in Fig. 2, the anti-
stripping structure may be a plurality of grooves 8 formed in
the outer circumferential wall Al, and these grooves 8 each
having, for example, a dovetail profile which are engagement
structures are inserted and connected with a plurality of
protrusions 9 formed on an inner circumferential wall of the
second housing 2 in such a manner that the grooves 8 and the
protrusions 9 are fitted to each other in shape. These
grooves 8 are distributed uniformly in a central region of
the outer circumferential wall Al, thus an area of the first
housing 1 that is engaged with the second housing 2 can be

ensured to be as large as possible.

In an embodiment not shown, the grooves may be U-shaped
grooves, T-shaped grooves, or grooves in other shape. Accord-
ingly, the protrusions formed on the inner wall of the second
housing have a shape fitted to these grooves to ensure that
the first and second housings can be closely and firmly con-
nected together by means of their profiles matching each

other.

In a third embodiment shown in Fig. 3, the anti-stripping
structure may be a plurality of through holes 6 provided in
the outer circumferential wall Al, and a plurality of pillars
7 formed on the inner wall of the second housing 2 during

over-molding are inserted directly into these through holes 6
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serving as engagement structures to form corresponding struc-
tures matching the through holes 6. These pillars 7 extending
into the first housing 1 through the through holes 6 in a ra-
dial direction allow the first housing 1 and the second hous-
ing 2 to be locked and connected to each other in a longitu-

dinal direction perpendicular to the radial direction.

In the above embodiments, the engagement structures formed on
the first housing 1 can be configured in an array form, and
the second housing 2 is accordingly formed, during the over-
molding, with corresponding structures in an array form which
match the engagement structures. Thus, a connecting force
formed by the anti-stripping structure can be made uniform
and can act on the first housing 1 and the second housing 2

over a large area.

In a fourth embodiment shown in Fig. 4, an anti-stripping
structure in another form is provided. An adhesive layer
which can be regarded as a “double-sided tape” is directly
sprayed on the outer circumferential wall Al of the first
housing 1. That is to say, during the manufacture of the lamp
housing 100, prior to over-molding, the first housing 1
should be subjected to spray coating once so that plastic
with high viscosity is coated on the outer circumferential
wall Al, and then the over-molding is performed to form the
second housing 2. Thus, an additional adhesive layer 3 is
formed between the first and second housings 1 and 2, and
thereby the strength of connection between the first and sec-
ond housings 1 and 2 can be enhanced. In this way, the second
housing 2 can be also effectively prevented from being

stripped from the first housing 1.

The above is merely preferred embodiments of the present in-

vention but not to limit the present invention. For the per-
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son skilled in the art, the present invention may have vari-

ous alterations and changes. Any alterations, equivalent sub-
stitutions, and improvements, within the spirit and principle
of the present invention, should be covered in the protection

scope of the present invention.
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List of reference signs

1 first housing

2 second housing

3 adhesive layer

4 hook

47 hook

5 slot

57 slot

6 through hole

7 pillar

3 groove

9 protrusion

10 accommodating cavity
11 insulating layer

100 lamp housing

Al outer circumferential wall

A2 inner circumferential wall
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Claims

1. A lamp housing (100) for an illuminating module, com-
prising a first housing (1) and an insulating second housing
(2) surrounding the first housing (1), wherein the second
housing (2) is molded on an outer circumferential wall (Al)
of the first housing (1), characterized in further comprising
an anti-stripping structure to prevent the second housing (2)

from being stripped from the first housing (1).

2. The lamp housing (100) according to claim 1, character-
ized in that the anti-stripping structure is an engagement
structure formed on the first housing (1) for enhancing a

coupling force with the second housing (2).

3. The lamp housing (100) according to claim 2, character-
ized in that the engagement structure is designed so that the
second housing (2) is formed, during a molding process, with
a corresponding structure having a shape matching that of the

engagement structure.

4, The lamp housing (100) according to claim 3, character-
ized in that the engagement structure is hooks (4) extending
radially outwardly from both edges of the outer circumferen-
tial wall (Al), a slot (5) is defined between the hooks (4)
and the outer circumferential wall (Al), and the second hous-
ing (2) has, as the corresponding structure, a slot (5') and
a hook (4') regpectively matching the hook (4) and the slot
(5) .

5. The lamp housing (100) according to claim 3, character-
ized in that the engagement structure is a plurality of
through holes (6) provided in the outer circumferential wall

(Al), and the second housing (2) has, as the corresponding
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structure, a plurality of pillars (7) inserted into the plu-

rality of through holes (6).

6. The lamp housing (100) according to claim 3, character-
ized in that the engagement structure is a plurality of
grooves (8) formed in the outer circumferential wall (Al),
and the second housing (2) has, as the corresponding struc-
ture, a plurality of protrusions (9) inserted into the plu-

rality of grooves (8).

7. The lamp housing (100) according to claim 5 or 6, char-
acterized in that the engagement structures are arranged in

an array form on the first housing (1).

8. The lamp housing (100) according to claim 6, character-
ized in that the groove is any one of a U-shaped groove, a T-

shaped groove, a key groove and a dovetail groove.

9. The lamp housing (100) according to claim 1, character-
ized in that the anti-stripping structure is an adhesive

layer (3) attached to the outer circumferential wall (Al).

10. The lamp housing (100) according to any of claims 1 to
6, characterized in that the first housing (1) is basin-

shaped, and an accommodating cavity (10) in which the illumi-
nating module is placed is defined by an inner circumferen-

tial wall (A2) of the first housing (1).

11. The lamp housing (100) according to any of claims 1 to
6, characterized in that the inner circumferential wall (A2)

is coated with an insulating layer (11).

12. The lamp housing (100) according to any of claims 1 to

6, characterized in that a thermal conductivity of the first
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housing (1) is greater than that of the second housing (2).

13. The lamp housing (100) according to claim 12, character-
ized in that the first housing (1) is made of metal, and the

second housing (2) is made of plastic.

14. The lamp housing (100) according to claim 13, character-

ized in that the lamp housing (100) is used as a heat sink.

15. A method of manufacturing a lamp housing (100) according
to any of claims 1 to 14, characterized in comprising the

steps of:

a) providing a first housing (1);

b) forming an anti-stripping structure on the first
housing (1); and

c) molding an insulating second housing (2) on the

first housing (1) with anti-stripping structure.

16. The method according to claim 15, characterized in that
in the step b), an adhesive layer (3) is formed, as the anti-
stripping structure, on an outer circumferential wall (Al) of

the first housing (1).

17. The method according to claim 15, characterized in that
in the step b), an engagement structure for enhancing a cou-
pling force with the second housing (2) is formed, as the
anti-stripping structure, on an outer circumferential wall

(Al) of the first housing (1).

18. An illuminating device comprising an illuminating mod-
ule, characterized in further comprising a lamp housing (100)

according to any of claims 1-14.
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