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 uging a combination of metal and
polymeric materials, where the metal and polymeric portions of the
enclosure are manufactured separately and then assembled together
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Summary

In accordance with one aspect of the present development, an enclosure for
electronics includes a body defining a recess adapted to receive at least one
associated electronic component. The body includes a metal component and at
least one polymeric component overmolded therecn so that the at least one
polymeric compenent is bonded to and mechanically interconnected with the metal
component. The polymeric component includes at least one electrical isolation zone
that electrically insulates the metal component from the electronic component
located in the recess. The polymeric component aisc includes at least one
attachment feature for capturing the associated electronic component in the recess.

in accordance with another aspect of the present development, a method of
manufacturing an electronics enclosure includes providing a metal component that

defines a first part of an enclosure body. The metal component defines a heat sink.



defines a first part of an enclosure body. The metal component defines a

heat sink. 2 The method further includes placing the metal component in

a mold and overmolding a polymeric component onto part of the metal

component by an injection molding process such that the polymeric

component defines a second part of the enclosure body that is

mechanically interlocked with the metat component. A complete

enclosure body is defined by the first and second parts of the enclosure
Theodypathddndluries a irededssadalpteodo treceiveahdoatamaenassociatatdold and

rQnic ¢o T ri mpone fin le

ovg}rzr?%ﬁgfﬁﬁ 5 g@%ﬂ%i'}c SRSV ;ﬁg&elgé’ﬁ ok dell lﬁiet%i gg?ltn%%%en’s by an

ctricarisol zone that'covers ctrically insulates a firs
injpoiigonmositiecnmscdassnapohdhetrtm peymssuscenewelsntaiafnes a second part

of §REINBRABEE MR GlPHCH iﬁ@é}%@mA@m%lﬁ@ﬁ%@%apﬁamgonem. A

that exposes a second portion of the metal component such that the
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component by an electrical isolation zone of the polymeric component;
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madiReBRigSIMAkhout 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 piurality 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; (i) 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 (i)
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 {o be exposed in the
recess.



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. J 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 enclosureof 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 inciyding, Llestraic.epREIEAts mounted within

the enclosure. Detailed Description FIGS. 1 - 5 illustrate an electronics _
enclddlie Himis@meiteorgintomiarare predeaiamiispnaasioswe formed in
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interlocked with the metal body
encompass a structure defining a space or recess adapted to receive and retfain
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 walis S$1,52,83,54 that define a periphery and
also includes a top wall T that exiends between and interconnects one end of the
side walls 51 - 34. The side walls S1 — 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 elecironic components mounted thereon as shown in
FIG. 5.

The body B comprises a singie 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, cnhe-piece polymeric body component P.



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. 44is an exploded isometric view that
reveals the single metal body component M and the single polymeric body
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the top wall T and at least one of the side walls ST - S4 are defined by a

R ARIABE Y SFPBIFIBASPE P RS SriBtAY i@l ienapRhBRErky Maierial flows into
vaigstionshef ihetNobUNPImEANIOBeEH fhat 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. n the illustrated embodiment, the top wall T and at least one
of the side wails S1 — 54 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
tocation or mating enciosure 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



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 enga@ed by associated fasteners for

securing the enclosure E to a desired mounting location or mating
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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 characieristics 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 M1,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



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@nd 3, it can be seen that portions

P1 and P2 of the polymeric component P respectively cover internal .
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recess R. In one example, as shown herein, a first side wall portion PS1
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the%ﬂ’gte g da gegotrgg side wall portions PS1,PS52. As shown herein, the attachment
features AF of the in the illusirated embodiment are provided one or more printed
circuit board retention nibs N defined by the first side wall portion P51 and/or the
second side wall portion PS2 of the polymeric component P. In particular, each nib
N is dimensioned and conformed o capture the printed circuit board PCEB 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 N1 that
diverges away from the side wall portion P51,PS2 from which it projects as it
extends deeper into the recess R toward the top wall T. The ramped suiface N1 and
the natural resiliency of the side wall portions PS1,PS2 of the polymeric portion P
facilitates a sliding snap-fit engagement of a printed circuit board PCB into the

recess R {0 a position where it is captured in the recess R by the nibs N as shown in



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.
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metal component M
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 metai 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
embpodiments. 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.



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 flowgslots 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 compon&RIMEP is required once the
polymeric component P is overmolded onto the metal component M. The
devel%pment has beef[éfdescribed with reference to preferred
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An englossireifRrRAIRCHPMHGR i §Rt RN elaapEmeamprising: a body
comprising a metal companent and a polymeric component overmolded
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location in the recess such that: (g at least _ _
the metal component that is exposed through a portion of said polymeric component; (if)

at least a second one of said electronic componenis is electrically isolated from said
metal component by an elecirical isolation zone of said polymeric component; and (i) at
least a third one of said electronic components is iocated adjacent a thermal transfer
region of said metal component that underlies said heat sink, said thermal fransfer

region being uncovered by said polymeric component s¢ as to be exposed in said
recess.

2. An enclosure for electronics, said enclosure comprising:

a body defining a recess adapted fo receive at least one associated electronic
component, said body comprising a metal component and at least one polymeric
component overmolided 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;



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 (ii) at least a
third one of said electronic components is located adjacent a thermal
transfer region of said metal componenbthat 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
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ladiesaly e RAshPNetRe$acialed electronic component, said body
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electronic component in the recess. 3. The electronics enclosure as set
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electronics enclosure as set forth in claim 4, wherein said at Ieast one
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fite RESS 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 cne 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, further comprising:

a heat sink defined as part of said one-piece metal component.

8. The electronics enclosure as set forth in claim 7, wherein said heat sink

comprises a plurality of fins separated from each other by air fiow passages.

8. The eiectronics enclosure as set forth in claim 7, 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.



from one of the sidewalis, 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, further comprising; a heat sink defined as part of
said one-piece metal component. 8. The electronics enclosure as set forth
in claim 7, wherein said heat sink comprises a plurality of fins separated
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said heat sink and located in said recess is uncovered by said at least
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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
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said at least one electrical isolation zone includes an op em?éy therein that
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of the at least one electronic component. 12. The electronics enclosure as

set forth in claim | or claim 2, wherein the metal component is a one-piece
constiidctiome electronics enclosure as set forth in claim 1 or claim 2, wherein the

metal component is a one-piece construction.



