
1 OVERMOLDED ELECTRONICS ENCLOSURE Background       It is known to manufacture
enclosures for circuit boards and other electronic components from a metal or a polymeric material,
each of which has advantages in terms of ease of manufacturability, cost, toughness, thermal
properties, electrical properties, weight, etc. It is also know to manufacture an electronic enclosure
using a combination of metal and polymeric materials, where the metal and polymeric portions of the
enclosure are manufactured separately and then assembled together using fasteners and like means
to define the enclosure. All of these prior enclosure structures exhibit some deficiencies in terms of
physical properties, cost, manufacturability, complexity, and the like. Accordingly, according to the
present development, it has been deemed desirable to provide a new enclosure for electronics that is
partially defined from metal and partially defined from a polymeric material, but that does not require
separate manufacture and assembly of the metal and polymer components to define the enclosure
and that exhibits other benefits and advantages over known enclosures such as those described
above. Summary       In accordance with one aspect of the present invention, there is provided an
enclosure for electronics, said enclosure comprising:       a body comprising a metal component and a
polymeric component overmolded onto the metal component so as to be connected to the metal
component without fasteners, said body defining a recess; 



a heat sink defined in said metal component;       a printed circuit board located in the recess, said
printed circuit board including a plurality of electronic components mounted thereon;        said
polymeric component comprising at least one attachment feature that captures the printed circuit
board at a select location in the recess such that: (i) at least a first one of said electronic components
is electrically connected to a contact region of the metal component that is exposed through a portion
of said polymeric component; (ii) at least a second one of said electronic components is electrically
isolated from said metal component by an electrical isolation zone of said polymeric component; and
(iii) at least a third one of said electronic components is located adjacent a thermal transfer region of
said metal component that underlies said heat sink, said thermal transfer region being uncovered by
said polymeric component so as to be exposed in said recess,  2        In accordance with another
aspect of the present invention, there is provided an enclosure for electronics, said enclosure
comprising: 



a body defining a recess adapted to receive at least one associated electronic component, said body
comprising a metal component and at least one polymeric component overmolded thereon so that the
at least one polymeric component is bonded to and mechanically interconnected with the metal
component, said at least one polymeric component comprising:        at least one electrical isolation
zone that electrically insulates said metal component from the at least one associated electronic
component located in said recess;        at least one attachment feature for capturing the at least one
associated electronic component in the recess; and a heat sink defined as part of said metal
component.  Brief Description of Drawings       FIG, 1 is an isometric view from above of an electronics
enclosure formed in accordance with the present development; 



FIG. 2 is an isometric view from below of the electronics enclosure of FIG. 1; FIG. 3 is a section view
as taken at line 3-3 of FIG. 1;    FIG. 4 is an exploded isometric view of the electronics enclosure of
FIG. 1; FIG. 5 is similar to FIG. 2 but also shows a printed circuit board including electronic
components mounted within the enclosure. Detailed Description       FIGS. 1 - 5 illustrate an
electronics enclosure E formed in accordance with the present development. The term "electronics
enclosure" is intended to encompass a structure defining a space or recess adapted to receive and
retain electronic components such as one or more printed circuit boards including electronic
components mounted thereon. In this regard, the enclosure E includes a body B comprising a plurality
of side walls S1,S2,S3,S4 that define a periphery and also includes a top wall T that extends between
and interconnects one end of the side walls Si - S4. The side walls Si - S4 and top wall T define a
space or recess R adapted to receive and retain electronic components such as at least one printed
circuit board PCB including electronic components mounted thereon as shown in FIG. 5.       The body
B comprises a single mechanical package or component that is defined by a single metal body
component M (FIG. 4) and one or more polymeric body components P (FIG. 4) that are overmolded
onto the metal component M so as to be bonded or adhered to and mechanically interlocked with the
metal body component M and, thus, inseparable from the metal body component M without physically
damaging the metal and/or polymeric body components M, P. No fasteners, such as screws, rivets or
clips, are used to interconnect the polymeric component P to the metal component M. In the illustrated
example, the body B includes only a single, one-piece polymeric body component P.  4 



FIG. 4 is an exploded isometric view that reveals the single metal body component M and the single
polymeric body component P that is overmolded onto the metal body component M so as to define the
single-component body B. The metal component M is defined from an electrically and thermally
conductive metal such as aluminum, steel alloy or the like and is cast and/or otherwise defined as a
one-piece construction. The polymeric component P is defined from an injection molded polymer
("plastic") that is overmolded to the metal component M after the metal component is placed in a mold.
Accordingly, the polymeric material flows into voids defined in the metal component M and into voids
defined between the metal component M and the associated mold component(s) in which the metal
component M is positioned during the overmolding process. Thus, the polymeric component P
includes various portions that are mechanically interlocked with the metal component M after the
polymer used to mold the polymeric component P cools and hardens or cures, so that the metal
component M and polymeric component P are not only adhered together but are also permanently
mechanically interconnected through the overmolding process in which the molten polymeric material
flows into voids of the metal component M such that the polymeric component P cannot be separated
from the metal component M without destruction of the metal and/or polymeric component once the
molding process is completed and the polymer cools and hardens or cures. In the illustrated
embodiment, the top wall T and at least one of the side walls Si - S4 are defined by a combination of
portions of the metal component M and one or more portions of the polymeric component P.        As
compared to the polymeric component P (or as compared to an all polymeric enclosure body), the
metal component M of the enclosure body B is superior for providing a first set of features and
characteristics to the enclosure E. For example, the strength of the metal component M makes it an
ideal location for multiple mounting tabs MT including respective apertures that are adapted to be
engaged by associated fasteners for securing the enclosure E to a desired mounting location or
mating enclosure E. The mounting tabs MT are external to the recess R.        The metal component M
also provides a means for functional electrical/logic grounding. In the illustrated embodiment, the metal
component M includes one or  5 more electrical contact regions EC that are located within the recess
R and that are adapted to be electrically connected to one or more electronic components located in
the recess R, such as the ground circuit of the printed circuit board PCB or an electrical component EB
mounted thereon. As shown, the electrical contact regions EC are electrically connected to the printed
circuit board PCB to provide electrical grounding for the electrical components mounted on the printed
circuit board PCB. As is generally known in the art, the metal component M can, itself, be connected to
another electrical ground location such as a mounting rail, chassis or the like such that the metal
component M provides an electrical grounding pathway between the electronic components PCB
contained in the recess R and the associated electrical ground location to which the metal component
M is electrically connected. It should be noted that the metal component M also shields the electronic
contents of the recess R from electromagnetic interference (EMI).       The metal component M also
provides a thermal pathway to conduct heat out of the enclosure recess R. In particular, the metal
component includes or defines at least one heat sink HS. As shown, the heat sink HS is defined by a
plurality of fins F separated from each other by airflow passages AP. The fins F follow a curved path to
maximize the surface area in contact with the ambient air flowing through the passages AP. 



In contrast to the metal component M (or as compared to an all metal enclosure body), the polymeric
component P of the enclosure body B is superior for providing a second set of features and
characteristics to the enclosure E. For example, the polymeric component P provides superior
structural compliance and electrical insulation capabilities.       With reference to FIGS. 2 and 3, it can
be seen that portions P1 and P2 of the polymeric component P respectively cover internal surfaces of
portions Ml ,M2 of the metal component M in the top wall T of the enclosure to electrically insulate the
portions M1,M2 from electronic components contained in the enclosure recess R. Thus, the portions
P1 ,P2 of the polymeric component P define electrical isolation zones that help to protect a user or
other person from high-voltage or electrical charges that might otherwise be conducted through the
metal component M. As  6 shown herein, some or all of the electrical contact regions EC are defined
by specially located openings or voids in the electrical isolation zone(s) P'I,P2 that expose the
underlying metal component M for desired electrical ground connections with the electronic
components PCB. It is preferred that a thermal transfer region TR (FIG. 2) of the metal component M
underlying each/the heat sink HS be exposed and not covered by isolation zones of the polymeric
component P in order to maximize heat transfer from electronic components located in the recess R to
the heat sink HS.       With respect to structural compliance, the polymeric component P, as
overmolded to the metal component M, include a plurality of attachment features AF for securing one
or more electronic components, such as a printed circuit board PCB, within the recess R. In one
example, as shown herein, a first side wall portion F'S1 of the polymeric component P defines part of
the enclosure body side wall Si and a second side wall portion PS2 of the polymeric component P
defines part of the enclosure body side wall S2, and the attachment features AF are defined as part of
the first and second side wall portions PS1,PS2. As shown herein, the attachment features AF of the in
the illustrated embodiment are provided one or more printed circuit board retention nibs N defined by
the first side wall portion PS1 and/or the second side wall portion PS2 of the polymeric component P.
in particular, each nib N is dimensioned and conformed to capture the printed circuit board PCB in the
recess R. Specifically, a printed circuit board PCB is captured between each nib N of the polymeric
portion P and another portion of the body defined by either the metal or polymeric component M,P. As
shown, the nibs N capture the circuit board PCB against supports ST defined by either the metal
component M or polymeric component P. It is preferred, as shown herein, that each nib N located on
at least one of the side wall portions PS1,PS2 be defined with a ramped surface Ni that diverges away
from the side wall portion PS1,PS2 from which it projects as it extends deeper into the recess R
toward the top wall T. The ramped surface Ni and the natural resiliency of the side wall portions
PS1,P52 of the polymeric portion P facilitates a sliding snap-fit engagement of a printed circuit board
PCB into the recess R to a position where it is captured in the recess R by the nibs N as shown in  



7 FIG. 5, without requiring use of additional fasteners. Also, the printed circuit board PCB can be
removed from the recess R by resilient deflection of the polymeric side wall portions PS1,PS2 to
disengage the printed circuit board PCB from each nib N. The attachment features AF can
alternatively include or be defined by other structures of the polymeric component P that provide for a
snap-fit engagement of a printed circuit board PCB or other electronic component with the body B to
retain the printed circuit board PCB or other electronic component at a select desired location in the
recess R, where at least one electronic component EB thereof is electrically connected to the metal
component M through a contact region EC, at least one electronic component EB thereof is electrically
isolated from the metal component M by an electrical isolation zone P1 P2 of the polymeric component
P, and wherein at least another electronic component EB is located adjacent an uncovered thermal
transfer region TR of the metal component M so as to be located to transfer heat into the thermal
transfer region TR and to the associated heat sink HS adjacent/under which the thermal transfer
region TR is located.       The polymeric component P is also preferred relative to the metal component
M for defining air flow slots U and other openings in the enclosure body B. The polymeric component P
is injection molded to include such slots U and other openings for connectors and the like so that no
milling of the metal component M or other post-processing of either the metal or polymeric component
M,P is required once the polymeric component P is overmolded onto the metal component M.       The
development has been described with reference to preferred embodiments. Those of ordinary skill in
the art will recognize that modifications and alterations to the preferred embodiments are possible. The
disclosed preferred embodiments are not intended to limit the scope of the following claims, which are
to be construed as broadly as possible, whether literally or according to the doctrine of equivalents.  8
Claims 



1. An enclosure for electronics, said enclosure comprising:       a body comprising a metal component
and a polymeric component overmolded onto the metal component so as to be connected to the metal
component without fasteners, said body defining a recess; a heat sink defined in said metal
component;       a printed circuit board located in the recess, said printed circuit board including a
plurality of electronic components mounted thereon;        said polymeric component comprising at least
one attachment feature that captures the printed circuit board at a select location in the recess such
that: (i) at least a first one of said electronic components is electrically connected to a contact region of
the metal component that is exposed through a portion of said polymeric component; (H) at least a
second one of said electronic components is electrically isolated from said metal component by an
electrical isolation zone of said polymeric component; and (Hi) at least a third one of said electronic
components is located adjacent a thermal transfer region of said metal component that underlies said
heat sink, said thermal transfer region being uncovered by said polymeric component so as to be
exposed in said recess. 2. An enclosure for electronics, said enclosure comprising:        a body
defining a recess adapted to receive at least one associated electronic component, said body
comprising a metal component and at least one polymeric component overmolded thereon so that the
at least one polymeric component is bonded to and mechanically interconnected with the metal
component, said at least one polymeric component comprising: 



at least one electrical isolation zone that electrically insulates said metal component from the at least
one associated electronic component located in said recess;  9        at least one attachment feature for
capturing the at least one associated electronic component in the recess; and a heat sink defined as
part of said metal component.        3. The electronics enclosure as set forth in claim 1 or claim 2,
wherein said at least one polymeric component comprises a single, one-piece polymeric component.
4. The electronics enclosure as set forth in claim 1 or claim 2, wherein said body comprises a plurality
of side walls and a top wall that extends between and interconnects the plurality of side walls, and
wherein said recess is defined between said plurality of side walls and said top wall. 



5. The electronics enclosure as set forth in claim 4, wherein said at least one attachment feature
comprises at least one nib that projects outwardly into the recess from one of the sidewalls, wherein
said at least one nib is dimensioned and conformed to capture the at least one associated electronic
component in the recess.        6. The electronics enclosure as set forth in claim 5, wherein said at least
one nib comprises a ramped surface that diverges away from the side wall to which the nib is
connected as the ramped surface extends toward the top wall.        7. The electronics enclosure as set
forth in claim 2, wherein said heat sink comprises a plurality of fins separated from each other by air
flow passages.        8. The electronics enclosure as set forth in claim 2, wherein a portion of said metal
component underlying said heat sink and located in said recess is uncovered by said at least one
polymeric component so as to increase heat transfer from said recess to said heat sink.  10        9. The
electronics enclosure as set forth in claim 1 or claim 2, further comprising a plurality of mounting tabs
defined as part of the metal component and located outside said recess, each of said mounting tabs
defining an aperture adapted to receive an associated fastener. 



10. The electronics enclosure as set forth in claim 2, wherein said at least one electrical isolation zone
includes an opening therein that exposes an underlying portion of the metal component that defines an
electrical contact adapted for mating with an electrical ground connection of the at least one electronic
component.        11. The electronics enclosure as set forth in claim 1 or claim 2, wherein the metal
component is a one-piece construction.  II OVERMOLDED ELECTRONICS ENCLOSURE Abstract
An enclosure for electronics includes a body with a metal component and a polymeric component
overmolded onto the metal component so as to be connected to the metal component without
fasteners. The body defines a recess. A heat sink is defined in the metal component. A printed circuit
board is located in the recess and includes a plurality of electronic components mounted thereon. The
polymeric component includes at least one attachment feature that captures the printed circuit board at
a select location in the recess such that: (i) at least a first one of the electronic components is
electrically connected to a contact region of the metal component that is exposed through a portion of
said polymeric component; (ii) at least a second one of the electronic components is electrically
isolated from the metal component by an electrical isolation zone of the polymeric component; and (ii)
at least a third one of the electronic components is located adjacent a thermal transfer region of the
metal component that underlies the heat sink. The thermal transfer region is uncovered by the
polymeric component so as to be exposed in the recess. 



Fig. 1 


