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structural plies (16), a panel insert (12) embedded in the panel (10) and passing through and interrupting the core panel (14), the
panel 1msert (12) having an elongate stem (22) capped on each end with an enlarged tlange (24), the elongate stem (22) being ar -
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facing sheets (20) bonded outward of the panel insert (12) for concealing the panel insert (12) within the aircraft mterior panel (10).
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HIGH-STRENGTH AIRCRAFT INTERIOR PANEI,
WITH EMBEDDED INSERT

TECHNICAL FIELD AND BACKGROUND OF THR INVENTION
[0001] This invention relates generally fo the ficld of materials suitable for use in

aircraft interior upfitting, and more paiticularly, to a high-strength sandwich panel including an

embedded insert for supporting a high-weight load.

- [0002] Conventional sandwich par;els commonly usced in the construction of atreraft

- interior walls and pastitions preferably have a high strength and light {avcigh.t. Such panels are
typically constructed by adhesively bonding face sheets to opposite sides of a core material, for
example, an aramid core, Sandwich panels may include additional inteinal layers to provide
further strength and optimize the distribution of applied loads.

[0003] When mounting a high-weight load to a conventional sandwich pancl,_ for
example an attendant scat, it is critical that the panel be able fo support the weight of the seat, the
occupant and additional loaciing without damage or deformatlon to the panel. One conventional
method of attaching a sttucture to a sandwich panel includes drilling-holes in the pane! and
inserting fastenet-teceiving anchors, This method, although suitable for light loads,

compromises the structural integrity of the panel and is incapable of adequately distributing high

loads through the panel,

[0004] Accordingly, what is needed Is a sandwich panel construction configured to

distribute applied loads into the fiber-reinforcement plies of the panel, thus uniformly

distributing applied loads to the sandwich panel field ares.

BRIEF SUMMARY OF THE INVENTION
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[0005] Inone aspect, a panel Ingert for being embedded within an aircraft interiox panel

to provide a high-strength panel is provided herein,
: [0006] In another aspeoct, an gircratl interior sandwich panel iholuding an embedded
insert for providing a high-strength panelis provided herein,
-[0007] [n another aspedt, the panel is configured to support a hi gh-weight load.

[0008]' Tn another aspect, the insert is configured to receive a fastener for attaching a

load ta the panél and to distribate high loads through the panel.

[0009] In another aspect, the insert is ‘embeddcd witliin the panel beneath decorative
facings of the panel, ‘

[0010] These and other aspects are met by the present invention, which according to
one embodiment provides an atrcraft interior panel including a core panel sandwiched between
steuctural plies, a pancl insert embedded within the airctaft interior panel and configured for.
receiving a fastener for attaching a load to the aitor‘aft interior panel, the panel insert passing
through and interrupting the core pancl, the insert having a elongate stem capped on each end
with an enlarged flange, the elongate stem being arranged laxially perpendicular to the core panel
and the enlarged flanges being arranged parallcl to the core panel, and facing sheets bonded
outward of the panel ingert for concesling the panel insert within the aireraft intetior i)anc].

[0011] In another embodiment, the panel insett 1s ticd to the core panel with at least
one of potting compound, reinforcing fiberglass luyers and aramid yaros circumferentinlly
surrounding the stem,

[0012] In another embodiment, the aircraft interior panel includes ciroulat, fiber-
relnforced doubler plics arranged above and below outward of the core panel and parallel thereto

and citcumferentially surrounding the stem, The structural plies above and below the core panel
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can be sandwichéé'between the circular, fiker-reinforced dovblor plies, ‘The structural plics
above and below tho core panel can include a plurality of structural plies oriented at varying
orientations to optimize distribution of the load through the atroraft intcrior panel, The plurality
of structural plies and outwardlj’ arranged doubler plies can be arranged at vatying orientations at
can have varying divectional weaves, for oxam_pl‘e, 0°, 45° and 90°.

[0013] In another embodiment, dependin.g on the configuration of the applied load, the
aircraft interior panel can include a plurality of spaced panel inserts, each of the spaced panc.l
inserts including doubler plies in the panel field arca of the inserts.

[0014] In another embodimcnf, the panel insert can include two halves patis that press
to gethér to engage a locking feature for preventing the patls from being pulled apatt. The two
patts of the panel insert can include a female half and a male half that engages within the femalé
half, The male and female halves, when en gagea, sandwich the core panel, the structural plies
and the doubler plies between the enlarged {langes,

[0015] In another embodiment, the panel msorl defines an internally threaded axial
bore for recciving an externally threaded fastencr therein, The enlargeti ﬂanées can have a
circular .01* plate shape, |

(0015] In another cmbodiment, the aircraft interior péncl can include adhesjwo film,
such as adhesive film positioned between the outward sutface of'the enlarged flanges and the
facing sheets for facilitating bonding therebetween,

[0017] In another embodiment, the core panel can be an aramid or honeycomb
na tc{.‘iﬂl |

[0018] Additional features, aspects and advantages of the invention will be ;‘iet forth in

the detatled description which follows, and in part will be readily apparent to those skilled in the
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art from that deseription or recognized by practicing the invénti on as degcribed herein, Itis to be
understood that both the foregoing general des‘;:ription and the following detailed description
present various .embod iments of the invention, and are intended to provide an OVerview of
framework for understanding the nature and charactor of the inventidn as it is claimed, The
accompanying drawings are included to provide a further understanding of the invention, and are
incorporated in and constitute & part of this specification.
BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Features, aspects and advantages of the invention are understood when the
following detailed description of the invention is read with teferenco (o the accompanying
drawings, in which:

[0020] FIG. 1 is a schematic diagram of a high-strength panel including an embedded
insert according to an embodimont of the invention;
[0021] FIG. 2 is a sectional view through the thickness of the panel of FIG. 1
[0022] TFIG. 3A shows one side of a panel insert;
[0023] FIG, 3B shows the opposing side of the insert of FIG, 3A;
[0024] FIG. 3C is a sectional view through the insert of FIGS. 3A and 3B;
10025] FIG, 4 shows the fermale pait of ancther embodiment of a panel insert; and

[0026] TFIG. 5 shows the male part for matingly enpaging with the female part of FI1G.

DETAIILED DESCRIPTION OF THE INVENTION
[0027] The present invention will now be described more fully hereinaftet with
reference to the accompanying drawings in which exemplary embodiments of the invention are

shd}m. Howevet, the invention may be embodied in many different forms and should not be
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construcd as limited to the reprosentative embodiments set forth herein, The exemplary
embodiments are provided so that this disclosure .will be both thorough and complete, and will
fully convey the séopé of the invention and enable one of ordinary skill in the att to make, use
and practice the invention,

[0028] 'Refcrrjng to the figures, a high-strength panel for use in an aircraft interior of
other application is shown generally at rofcrence numeral 10, The arctaft interior panel 10 is
configured for use in interior walls and panels to which a'liigh—.wcight load is attached, for
examplo an attendant seat. The aircraft interior bancl 10 'providcd heretn includes an embedded
panel insert 12 and multi-ply or multi-layered constructed contigured to optimally react o an
applied load and distribute the applied load into the adjacent fiber-reinforcement plies of the
aircraft inferior panel 10, The panel insert 12 18 concealed from view beneath facing sheets 14,
such as decorative facing ples, of the atveraft inferior p'anel 10 for aésthetic reasons, among other
reasons. A single aircraft intetior panel 10 can include a plurality of spaced panel inserts 12 for
 attaching multiple loads to the panel or alighing with multiple atlachment points of a high-wei ght
load, for example an attachment bracket of an attendant seat.

[0029] Referring to Fig, 1, a portion of a major face of an aircraft interior panel 10 18
shown with the embeddod panel insest 12 shown in broken lines to indicate its position beneath

the facing sheet of the aircraft interior panel 10,

[0030] Referrillg to FIG- 2, a sectional view through the aircaft intetior panel 10 and
péne[ insert 12 of FIG. 1 illustrates the muli-layered arrangement of the airoraft interior panel 10
and embedding of tho panel insert 12 therein, The airoraft interior panel 10 includes a corc panel
14 sandwiched between a plurality of structural plies. 16, The core panel 14 comprises a

substantial portion of the thickuness of the aireraft interior panel 10 and can be an aramid core
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panel, honeycomb panel or like panel that is preferably lightweight and fire retardant, The
structural plies 16, or structural layers, are atranged above and below the core panel 14 and atc
parallel to the core panel 14 and run coextensive with the coré panel 14,

[0031] The stmctutal plies 16 can include any number of plies above and below the
core panel 14 and are preferably oriented at vatyiﬁg orientations to optimize distribution of the
load through the gircraft interior pancl, “The structural plies 16 can have varying orientations and
directional weaves, for example 0°, 45° aﬁd 90°. ‘The siructural plies 16 above and below the
core pancl 14 are sandwiched between doubler plies 18 that can be otiented at va I'ying
orientations and can have different diameters., As used herein, the terms “doubler ply” and
“doubler plies™ can refer to 4 ply.inc]uding fibers dispersed within a resin body.

[0032] The pane! field area includes doubler plies 18 lo,cated in the area of each panel
insert 12, while the structutal piies 16 may extend throughout the entirety of the panel field aren
The aitcraft interior panel 10 is faced with facing plies 20 as the outermost layot that conceals
the embedded panel insert 12,

[0033] The panel insert 12 is configured for receiving a fastener for attaching a load to
the aireralt interior panel 10. The panel insert 12 genetally includes an elongate, cylindrical stem
22, capped at each end in an enlarged flange 24. As shown, the enlarged flanges 24 are circulat
or disk-shaped, although the enlarged flanges can have any shape. The cylindrical stem 22 of the
panel inserl 12 passes through and integrapls the core panel 14, structutal plies 16 and doubler |
plies 18, The enlarged flanges 24 having an outer diameter greater than that of the stem 22 and
sandwich the doubler plies 18, structural plies 16 and core panel 14 therebetween.,

[0034] The panel insert 12 can have a two-part construction in which the parts arc

brought together through the plies and the core panel 14 and press fogether to engage a locking
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feature tp prevent the two parts from being pulled apart. Referring to FIGS. 1A-5, which are
described below in further detail, the two patts may include a female part and a male patt that

engages within the female part to lock the twa parts together and sandwich the plics and core

panel 14 therebetween.

[0035] ‘The panel'insert 12 is arranged within the aircraft interior panel 10 with tho
stem 22 arranged axially perpendicular to the core panel 14 and the enlarged flanges being
attanged patallel to the core pancl 14, At least one of the inside and outside cdge;e of the
enlarged flanges 24 can be sanded or chamfered to a smo oth radius to resist teating through the
plics 16, 18 or fucing sheets 20,

[0036] The panel insert 12 is tied to the core panel 14 with at least one of potting
compound 26, the reinforcing fiberglass layers and aramid yarns 28 circomferentially
surrounding the stem 22 to maintain the structural integrity of the aircraft interior pﬁnel 10.
Adhesive {ilm 25 can be applied to the outward surface of the cﬁlargéd flanges 24 Lo promote
bonding between the enlarged flanges 24 and the facing sheets 20, Adhesive film may be uscd
within the airoraft interiot panel 10 in othei atrangements to promote bonding hetween any of the
core panel 14, stroctural plies 16, doubler plies 18, facing sheets 20 and panel insert 12,

[0037] Referring to FIGS 3 A-4, the panel insert 12 is a two-part insert including a male
half 30 and a femalc'hatf 39. The male half 30 and the female half 32 are pressed fogethet to
lockingly engi:tge tol prevent being pulled apart, The male half 30 includes inwardly radially
compressible tabs 34 tf;lminatiﬁg in protrusions that catch when slid over complimentary catches
within the bore defined by the female half 32 of the panel insert 12, As shown in the

combination of FIGS, 34 and 3B, the male half 30 defines an internally threaded axial bore 36

that opens through the outward face of the enlarged flange 24 for recciving an externally
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11, The aircraft interlor pane! (10) according to claim 1, wherein the panel inscrt (12) defines

an-internally threaded axial bore (36) for receiving an externally threaded fastener therein,

12,  The aircraft interior panel (10) according to claim 1, whercln the enlarged flanges (24)

are cireular,

13, The airoraft interior panel (10) according to elaim I, further comprising adhesive film
(29) applied to the outward suzface of the cnlarged flanges (24) for adhesively bonding the

fucing sheets (20) to the enlarged flanges (24).

14.  ‘The aircraft interior panel (10) according to claim 1, whetein the core panel (14) is an

aramid or honeycomb material.

11
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What is claimed is:
1, An aircraft interior panel (10), comprising:

a gore pa'nel (14) sandwiched between structural plies (16);

a panel fnscrt (12) embedded within the aircra® interior panel (10) and configured for
Teceiving a fastener for attaching a load to the aireraft interior panel (10), the panel insert (12}
passing through and interrupting the cote panel (14), thg panel insert (12) having an ¢longate
gtem (22) capped on each cnd with an enlarged flange (24), the elbnga’te stem (22) being
au'at;gcd axially perpcr{dicular to t.he core pancl (14) and the enlarged ﬂa;mgcs (24) being
arrangcci parallel to the core panel (14); and

~ facing sheets (20) bonded outward of the pancl insert (12) for concealing the panel insert

(12) within the aitcraft interior panel (10).

2. . The aircraft interior panel (10) acqordi'ng to claim 1, wherein the panel insett (12) is tied
to the core panel (14) with at lcast one of potting compound (26), reinforcing fiberglass layers

and aramid yarns (28) circumferentially surrounding the stem (22).

3, The aireraft interior pancl (10) according to claim 1, further comprising at least one
circular, fiber-reinforced dovbler ply (18) arranged outward of the core panel (1 4) and parallel

thereto and circumferentially sutrounding the stem.(22).

4. The ait‘créft interior panel (10) according to claim 1, wherein the structural plies (16)

above and below the core panel (14) are sandwiched between cireular, fiber-reinforced doubler

plies (18).
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5. The aitcraft interior panel (10) according to claim 1, whetein the struclural plies (16)
above and below the core panel (14) include a plurality of structural plics oriented al vatying

orientations to optimize distribution of the load through the aircraft interior panel (10),

6. The aircraft interior panel (10) according to claim S, wherein the plurality of structutal
. plies (16) and a plurality of outwardly arranged doubler plies (18) are arranged at varying

otientations with rospect to adjacent ones of cach other,

7. The aircraft interior panel (10) according to claim 1, further comprising & plurality of
spaced pane] inserts (12), each of the plurality of spaced panel inserts (12) including doubler

plies (18) in the panel field area of the panel inserts (12).

8. The aircraft interior panel (10) according to claim 1, wherein the panel insert (12)

includes two halves that press togethet to engage a locking foature for preventing the two halves

from being pulled apart,

9, The aircraft intorior panel (10) aocbrding to claim 8, wherein the two halves include a

~ female half (32) and a male half (30) that engages within the female half (32),

10,  The aireraft infetior panel (10) ac¢01'dif1g to claim 9, whercin the male and female halves

(30, 32), when cngaged, sandwich the core panel (14), the structural plies (16) and doubler plies

(18) between the enlarged flangos (24).

10
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11, The aircraft interlor pane! (10) according to claim 1, wherein the panel inscrt (12) defines

an-internally threaded axial bore (36) for receiving an externally threaded fastener therein,

12,  The aircraft interior panel (10) according to claim 1, whercln the enlarged flanges (24)

are cireular,

13, The airoraft interior panel (10) according to elaim I, further comprising adhesive film
(29) applied to the outward suzface of the cnlarged flanges (24) for adhesively bonding the

fucing sheets (20) to the enlarged flanges (24).

14.  ‘The aircraft interior panel (10) according to claim 1, whetein the core panel (14) is an

aramid or honeycomb material.

11
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