ELECTROVAGNETI C | NTERFERENCE SHI ELDED PANEL AND METHOD
OF MANUFACTURE Background [0001] The present disclosure
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panel and method of construction.

Enclosures, such as shelters or containers, often contain equipment, such as
electrical equipment, that may be adversely affected by electromagnetic waves. It is
therefore desirable to construct the enclosure with panels that provide shielding against
the passage of electromagnetic waves through the panel and into the enclosure to thereby

shield the contents of the enclosure from electromagnetic interference.

Summary

An electromagnetic interference shielded panel is disclosed for use in constructing
an electromagnetic interference shieclded enclosure. The panel includes a peripheral
frame assembly having one or more frame members. Each frame member includes a first
side wall extending between a first end and a second end, and a second side wall
extending between a first end and a second end. An end wall is connected to the second
end of each of the first side wall and second side wall. A base wall extends between the
first ends of the first side wall and the second side wall. First and second inclined walls
extend respectively between the first side wall and the end wall and the second side wall
and the end wall.

The first side wall of the frame member includes a first surface extending from a
first end to a second end, and a lip extending outwardly from the second end of the first
surface to an outer end. The first surface and the lip form a first recess. The first side
wall also includes a second surface extending from a first end to a second end with the
first end of the second surface located at the outer end of the lip. A rib extends outwardly
from the second end of the second surface. The first side wall also includes a third
surface extending between a first end and a second end. The rib extends outwardly from
the first end of the third surface. A second recess is formed between the second surface

and the rib.
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[0007]Figure 1 is a parti al side el evational view of
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panel 20 may be formed in various different configurations as desired, including, but not
limited to polygonal-shaped, curvilinear-shaped, I-shaped, T-shaped, L-shaped and other
configurations.

The panel 20 includes a peripheral frame assembly 22 including one or more
frame members 24. The panel 20 as shown in Figure 1 includes four frame members 24
attached end to end in a generally rectangular configuration. The frame members 24 may
be attached to one another to form a frame assembly 22 in various different
configurations as desired, including, but not limited to polygonal-shaped, curvilinear-
shaped, I-shaped, T-shaped, L-shaped and other configurations. Each frame member 24
extends between a first end 26 and a second end 28 along a generally linear central axis
30. As shown in Figure 3, each frame member 24 includes a first side wall 34 that
extends between a first end 36 and a second end 38, and a generally planar second side
wall 40 that extends between a first end 42 and a second end 44. The second side wall 40
is spaced apart from and generally parallel to the first side wall 44. The frame member
24 also includes a generally planar base wall 46 extending between a first end 48 and a
second end 50. The first end 48 of the base wall 46 is attached to the first end 36 of the
first side wall 34 and the second end 50 of the base wall 46 is attached to the first end 42
of the second side wall 40. The base wall 46 is located generally perpendicular to the
first and second side walls 34 and 40. A generally planar end wall 52 extends between a
first end 54 and second end 56 and is spaced apart from and generally parallel to the base
wall 46. A generally planar first inclined wall 58 extends between a first end 60 and a
second end 62. The first end 60 of the first inclined wall 58 is attached to the second end
38 of the first side wall 34. The second end 62 of the first inclined wall 58 is attached to
the first end 54 of the end wall 52. The first inclined wall 58 is disposed at an angle of
approximately 45° to the first side wall 34 and the end wall 52. The second inclined wall
64 includes a first end 66 and a second end 68. The first end 66 of the second inclined
wall 64 is attached to the second end 44 of the second side wall 40. The second end 68 of
the second inclined wall 64 is attached to the second end 56 of the end wall 52. The
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second inclined wall 64 is disbosed at an angle of
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140. [00024] The first barrier nenber 166 may be

attached by adhesive bonding to the first surface 80

of the first side wall 34 of the franme nenber 24 and

to the inner surface 132 of the first skin nmenber 120.

The second barrier nenber 168 y be adhesively bonded

to the second side wall 40 of the franme nenber 24 and

to the interior surface 148 of the second skin nenber

140, such that the second skin nenber 140 is attached

to the second side wall 40 through the second bat her

menber 168. Alternatively, if the panel 20 does not
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[ 00025] The panel 20 is formed by attaching a plurality
of frame nmenbers 24 to one another in an end-to-end
rel ati onship, such as by welding, to formthe frane
assenbly 22. The frane assenbly 22 may be formed with
four frame nenbers, nanely, a bottomfranme nenber, a
top frame nmenmber, and two side frame nmenbers as shown
in Figure 1. The frane assenbly 22 nay alternatively

bebdratmemMirs N6d SNeI680%ke AdYided RNRprbiANE n{Iﬁm?@t{ Shafdbtdridtics of the
various configurations as desired. The first skin
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meyiben SnstA&l Bthe tﬁiﬁﬁe&&s 88l lpe BhevBisY sidt bafhedoft @ch B@me member 24
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nber 140 to a respec I've seco barrier me
an@mlmsr 2hynd thet first getaond62 of fizceors Giendfer t16€ it attazhed by adhesive
menber 160. |If the panel 20 does not include a second
barrier nmenber 168, the edges of the second skin
menber 140 nay be attached by adhesive bondi ng
directly to the second side walfl 40 of each frane
menber 24. [00027] Prior methods of constructing an
EM panel involved welding of the skin nenbers to the
frame nenber after the skin nenbers were adhesively
bonded to the core nenber. The heat generated during
t he wel di ng process caused damage to the bondi ng. Skip




the heat of welding. The panels 20 may be easily
visually inspected to verify the integrity of the weld
and EM seal, and any EM |eaks in the panel can be
easily repaired with basic welding techniques, prior
to bonding of the core nmenber 160 and second skin
menber 140 to the first skin nenber 120 and frane
assenbly 22. [00029] As shown in Figure 4, two panels
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[00027]st r engtRricanohethiods abif t gonsti@0iog GdnAEMIN puawel | invélivglliveelding of the skin

t wo nel s 20.may be attached end-to-end in ner
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of cdrd @nenilRAE THRMRAE pédbratbd Aufihg e ROl PRcéss ARt Bfhage to the
agalnst the end wall 52 of the frane nenper 24 of a

s

gpafkip woldinghwas pEqvicvely dsedetowisin shepkip Haember to the frame
I §3BGERLY %13 cgJoﬁH? gﬂ?é*@&ﬁlﬁ 1ede T¥e ?O\Q&éda‘%hx%ﬂ%%ﬁteﬁgg amgunt of heat
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wageneragd. in [oddx0 34 pViaid ideorsgihg dbaibasling, stimeenitialle sipiving the production

ha%gugeen particularly shown and described in
cdhnéétion with the illustrated enbodi ment of the

[00028] i nvent iThe, prosene vigkthod &f Almifadi@reUfodias Sih JOMT kb tbetvrREahe first skin
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t peembardOi ang the B"eb@erﬁb‘if% R4 iof ¢he {fpme agsembly 22 with a substantially
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cl ai ns.
member 140 to the first skin member 120 and frame assembly 22. This process provides

a robust and continuous EMI seal around the perimeter of the panel 20 between the first
skin member 120 and the frame assembly 22. This process also provides a durable,
highly conductive metal-to-metal joint to maximize EMI shielding capability. No
secondary sealing processes are required. The use of the sacrificial rib 98 in the welding
process avoids distorting the first skin member 120 during welding thereby eliminating
any defects that could be detrimental to the bonding process. The rib 98 allows heat up
rates during welding to be closer for the skin member 120 and the frame member 24 than
would otherwise occur without the rib 98. The rib 98 may vary in shape and size to
facilitate welding, depending on variables such as the thickness of the skin member and
material properties. Steel bars may be used on the skin members for clamping and as a
heat sink during welding. Because the bonding of the core member 160 and second skin

member 140 is performed after the welding process, the bonding cannot be damaged by



[00029]

[00030]

[00031]

11 What is clained is: 1. A nethod of nmeking an
el ectromagnetic interference shiel ded panel, the

nmet hod conprising the steps of: providing a frame
menber including a first side wall having an outwardly
extending rib and a second side wall; placing a first
skin nmenber adjacent said first side wall of said
frame nenber; | ocating an edge of said first skin

ek EHea@ f SeRitig. SR FanBls0f0 Balythd bdsslly GhdElyViatdecll to verify the
sai d franme nenber; wel di ng_sai d edge o? sai d

f i integrigiqtihsrwaldeand HNhigals andjany BMI deakninthe ppngl cag beeasily repaired

S5 05940 T VDS 0 SREIG0 d on di

nempeber 190 ae thedirst skimooembe k26 andefrivee assdinklyel?t  sai d

20N 8 Gt Bl o AR AR e oA Pl o

Wedngleofelasiat ¢ dficddr@ther. In order to form a corner joint as shown in Figure 4, two
panels are placed at right angles with respect to one another with the first inclined wall 58
of a frame member 24 of a first panel 20 in abuiting engagement with the first inclined
‘wall 58 of the frame member 24 of a second panel 20. The end wall 52 of the first panel
20 is attached to the end wall 52 of the second panel 20 by a weld 172 that extends
substantially continuously along the length of the frame members 24. If desired the third
surfaces 104 of the first and second panels 20 may be welded to one another to provide
additional strength and rigidity.

As shown in Figure 5, two panels 20 may be attached end-to-end in generally co-
planar alignment with one another. The end wall 52 of the frame member 24 of a first
panel 20 is abutted against the end wall 52 of the frame member 24 of a second panel 20.
The inclined side walls of the respective frame members 24 may be attached to one
another by a weld 176 on one or both sides of the end walls 52.

Various features of the invention have been particularly shown and described in
connection with the illustrated embodiment of the inmvention, however, it must be

understood that these particular arrangements merely illustrate, and that the invention is

to be given its fullest interpretation within the terms of the appended claims.
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menber . 2. The nmethod of claim1l wherein said

edge of said first skin nenber and said first side

wal | of said frame nenber are substantially

conti nuously wel ded to one anot her. 3. The

met hod of claim 11 includingqnserting a barrier nmenber

into a first recess of said first side wall of said

frame nenber prior to placing said core nmenber

adj acent said first skin nenber. 4. The met hod

of claim1 including bonding said core nenber to said
“nmtébkﬁ&xﬁgln menber and bondi ng said second skin nmenber

to said core nmenber after said first skin nmenber is

| de i
ar“@l terfi
\clnY? cl 2’.‘#@@?6’3@%&“ O%I ng s%lt?cdmeen ren? © Sﬂ_?@ @Eﬁ&ggbe method
nber, to said second side wall of said frane
compnrsr%llgghen%pwf 6. The nethod of claim 1 including

bondi n barrier ne r to.sai. nd si de wal
SRR 2 e s Bber A 8 fro: g BEEARINE o8 Sy Skgnding rib
skin menber to said barrier nenmber such that said end

and a sggondidg wallsond skin menber is attached to sai d second

side wall of said frane nenbe
placing a first skin member adjacent said ﬁrst side wall of said frame member;

locating an edge of said first skin member adjacent said rib of said first side wall of said
frame member;

welding said edge of said first skin member along said rib to said first side wall of said
frame member;

placing a core member adjacent an interior surface of said first skin member;

placing a second skin member adjacent said second side wall of said frame member; and

attaching an end of said second skin member to said second side wall of said frame
member.

2. The method of claim 1 wherein said edge of said first skin member and said first
side wall of said frame member are substantially continuously welded to one another.

3. The method of claim 1 including inserting a barrier member into a first recess of
said first side wall of said frame member prior to placing said core member adjacent said first
skin member.

4, The method of claim 1 including bonding said core member to said first skin
member and bonding said second skin member to said core member after said first skin member

is welded to said frame member.



ABSTRACT ELECTROVAGNETI C | NTERFERENCE SHI ELDED PANEL
AND METHOD OF MANUFACTURE [ 00032] An el ectromagnetic

i nterference shiel ded panel and method of nanufacture.
The panel includes one or nore franme nmenbers having a
rib adapted to provide sacrj,ficial material when a
first skin nenber is welded™to the franme nenber. The
first skin nenber is welded to the frame nenbers of a
frame assenbly prior to bonding of a core nenber and a
second skin nenber to the first skin nenber and frane

assemigiy mdildd of21aim 1 including bonding said end of said second skin member to
said second side wall of said frame member.

6. The method of claim 1 including bonding a barrier member to said second side
wall of said frame member and bonding said end of said second skin member to said barrier
member such that said end of said second skin member is attached to said second side wall of

said frame member.
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ABSTRACT

ELECTROMAGNETIC INTERFERENCE SHIELDED PANEL AND METHOD
OF MANUFACTURE
[00032] An electromagnetic interference shielded panel and method of manufacture. The
panel includes one or more frame members having a rib adapted to provide sacrificial
material when a first skin member is welded to the frame member. The first skin member is
welded to the frame members of a frame assembly prior to bonding of a core member and a

second skin member to the first skin member and frame assembly.

FIG, 5
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