-1 IMPROVED STRUCTURAL SANDWICH PLATE MEMBERS The present invention relates to
structural sandwich plate members which comprise _5_two outer Plates and a core of plastics or
polymer material bonded to the outer plates with sufficient strength to substantially contribute to the
structural strength of the member. Structural sandwich plate members are described in US 5,7 78,813
and US 6,050206, which ﬁ&?ﬂ@@ﬁﬁ Qf?ﬁ@fﬁm I Wﬁrmg@ comprise outer meta,
e.g. steel, plates bonded together with an intermediate elastomer core, €.g. ot unfoamed
polyurethane. 10 These sandwich plate systems maybe used in many forms of construction to replace
stiffened steel PlatesTiopelachsioniptaiesteiforeed.concraleOncRRRRSER $iael-congrate structures
and greatlyssimlgrl(i)f%tpc? rlaesult tstructurg%cismprovin stre%%ép and tru%tural performance (e.g.
stiffness, damping eharactenstics) while Saving Wgﬁ%ﬁﬁ? rPYBVEISh e ARSbPTE B tructural
sandwich Platespfpatrorsagd dewbnietkin WiEidty 32 4ismalsonheorpniatbdhareiiy:15 by reference.
As described there'n,sfaﬁﬁkip;méﬁéﬂ%ﬁ@ﬂﬁ@@&?&@&é&&%ﬁtﬁ%@iﬁ%&%%@&%reE@stQ]%kice weight

0

and transverse metal shear plates may be added to improve stiffness. According to the teachings of

WO 01/32414 tRERSLFFHIRTR CaR B EmTePABIRA BrEahacHEMO TSR JEnerre adFsater weight
reduction and asec¢hesefetegelias isedhehforasascifect iy hatdocumenhargaet conned to
being made;of hght weight foam 20 material and can also be make of otter materials such as wood or
steel boxes, pIastiag&efg'glr%%ledp %n%agz)%%ér%a %jl?@?rﬁ%ﬁ%?sﬁ%ngfeosz. ‘ ROWN Metnod o mcﬁﬁufacturing
structural sandWehARate PRt Bers 1w, Waliiset soamun dthepotite rof afigtmetat®late and then

weld a second m@@&ﬁ@@%@@gm s@@,@@@g@@@iwe@@m palymer material is then
infected into the cavity through 25 injection ports provided in one_of the steel plates and sets or cures
to form the coniﬁ%sslfﬁ%b%?ﬁm Fﬁ’é‘ﬁ%ﬁiﬁéﬁﬁaﬁmﬂﬁ%&r@%ﬁﬁ e pERsEEPERAGently in
factory conditiomsacnral sandwich piate roembers are described in WO 01/32414, aiso incorporated herebr
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b’v refexence. As described therein, foam forms or inserts may be incorparated in the core
layes to reducs weight and wansverse el shear plases may be added to fruprove stffness,
According to the teachings of WO 01/32414 the foan forms can be either hollow or
solic. Hollow forms generate a gremer weiglnt requction and are therefore agvantzgeous. The
forms described 1o thet document are not confined to being made of kgt weight foam
20 marezal aod can 2ise be make of other matexials such as wood or steel boxes, plastie exmruded
shapes and holiow piastc spheres.

A known method of manufactiring stmcmral sandwich plate memnbers is to weld bars
around the pesimerer of 2 first meral plate and then weld 2 second metal plare to the bars
form & ciosed caviy. The piastcs or polymer maredsal #s then imjected into the cavity through

5 imjecmofn ports provided in ope of the steel prlares and sets or cures to formm the composite
penel This method 15 generally satsfactory =nd can be used efficiently in facrory conditions
T produce sguctural sandwich piate members in large numbers. However, it has been
experienced that usng this method, parnculasly with thin meral plares, s.g. of 2om or less, 1o

form guite Jazge panels, e.g. of 2bout 1m by 2um, the panels are undesizably distorted.

ir1s an aum of the present mvention to provide structaral sandwich plate members that

have reduced distornon 2nd 2 method of manufactunng such plate members.



to Produce structural sandwich plate members in large numbers. However, it has been experienced
that using this method, particularly with turn metal plates, e.g. Of 2mm or less, to form quite large
panels, e.g. of about 1m by 2ar, the panels are undesirably distorted. 30 It is an aim of the present
invention to provide structural sandwich plate members that have reduced distortion and a method of

manufacturing suchelaje pemhsis.Acsaiding. be.santineRign eI pioded gstructura

: ! ) BiC i
sandwich plate member comprising: first and second outer plates; perimeter members between said

first and secGHERBRFEED|ates to form a cavity; sealant strips or gaskets between said perimeter

members and said first ands600dLY gk Plates; and a core of plastics or polymer material in said
cavity and bonded to said outer plates so as to transfer shear forces therebetween, wherein: said

plastics or polymer PRETRFIEI RSEBRJSEream srishiuss sathsncend st PaskadumavecaiRasive on one side
only so as to be adRgree: te-RRly RRbekRer dkthehaiimetenRambea ok diddhefitsk ghsecond

outer plates. According to another aspect of the invention, there is provided a method of
manufacturin@i%f%tr’ﬂtdtural sandwich plate member, the method comprising: forming a closed cavity

with first and second autes plaies ansbRermeieHIeNHEI SaSRARE SRS LGasketsheing provided
between said o tersgvglatéas and sajd perimeter Eembers and being adhered to only one of either: (i)
n%% r

? g R FrEr Y SR cBRABter plates; and injecting plastics or polymer

the perimetert
material into said cawitypiastiguittoymenthereis saickptastieadr polymer material sets or cures so as to

form a compact Corga;clg s%%ra]gt ts%‘ips ot gaskets have adhesive on one side only s0 as to be adbered to only
one of either: {i) the perimeter members; or (i1) foe first or second cuter piates.

According to another aspect of the invention, there is provided a method of

manufacturing e structural sandwich plate member, the method comprising:

forming 2 closed cavity with first and second outer plates and perimeter members, sealant
strips or gaskets being provided between said outer plates and said perimeter members and being
adiered to only one of either: (i) the perimeter members, or (ii) the first or second outer plates;
and '

injecting piastics or polymer material into said.cavi'ry m liquid form whersin

said plastics or polymer material seis or cures so as to form a compact core to boad t©
said outer plates so as o ransfer shear forces thercbetween.

The structural sandwich plate member may comprise & plurality of tack welds berween
the perimeter membpers (which may aiso be referred to es perimeter bars) and the first and second
outer plates. The pertmeter members may be welded to the outer plates after curing of the core.

By fixing the perimeter bars 1o the outer metal plates by tack welds, rather than 2
continuouns weld, souctural sandwich plate members can be produced with reduced distortion, for
gxample tess than Imm in a panel of about 1m by 2m. The method can also eliminate s
significant amount of weld if the post weld is also used to join panels together (only one weld is
needed, rather than three). The method of the invention is also partieniarly suitable for
aulomanon, e.g. using & hydraulic press with heated and magnefised platens to hold the outer
plates and robot arms to apply adhesive sealant or gasiets and piace the perimeter bars,

The tack weids need only be sufficiently strong 10 hold the perimeter bars in place during
the injection and form 2 sealed cavity to prevent leakage of the liguid core material; once the core

material 1s set and/or cured, the structural strength of the plate member is primarily provided by
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said outer plates so as to transfer shear forces terebetween. The structural sandwich plate member
may comprise a plurality of tack welds between the perimeter members (which may also be referred
to as perimeter bars) and the first and second outer plates. The perimeter members maybe welded to
the outer plaggsaiter curing of the core. By fixing the perimeter bars to the outer metal plates by tack
welds, rather than_a continuous weld, structural ?gg%{\éicgqglate members can be <i%roduced with

a

_ , b

reduced distortion -5 B¥AHTH LR 05 SRR Aef of ‘é‘ﬁ%’ﬁ‘?ﬁ‘n@%}%ﬁ@f’ &' hiéthod can also
eliminate a sighifieantamount of wektdithetpgsinvaldns:-edsoy sElttoajpielp dmateriogettiers(only one
weld is needed, rather than three). The.method of the.invention is a articularly suitable for
automation,rg%.’b f]:salngc i %1/,&?%89 |%%}%§§%Rﬁwg§€gdl}§r% F%%%%‘t‘%re%fagfgtens to hold the outer plates
and robot arms to @pplysdisEsimssaiantor Ipasté sropatishaaitheopr mineter tr sTRBsdack welds

need only b%a?a%@%?@f%%ﬁ%}@rt& 9 NGREUMESE s N Plage.8¥ing. aginiectionagd dorm a

sealed cavity to prevent leakage of the liquid coré material; once the core material is set and/or cured,
the structurafhstsenetiiaptaisvisiariein@eibberiss BribaarHy SO GeBlmaY HeteteriPrebEimeter bars

may be sepagataly fixagh iodthe Quier Metal platesdn wbich case. addiional seakantasynbecprovided in

the joins as necessary. Alternatively, the perimeter bars may be adher.ed“or}we‘lded into a frame prior
to fixing to thiSeinaRpRINEITTREI e uEe, Wirme RERTecknl g st hropRIfEE: GIRRBTGIEF plates of the

structural sapdwiehJalatemembenohiie ipventigamaxnhe.chosarasdesireddorthaparticular use to
which the structural sandwich plate member is to be put and in enescrgé ay. be as described in US-
IVT?

uctural sandwi ! _ u y
5,778,813 arff e 55687 Shearat %1%%“5%%9[‘%“@8%86 IERISESEE D0 5 to
20mm and alyeuniymnRay-Pesusaswheetightweigh! istdesifable imitadhy dheplastiesar, polymer

core may be any suitable material, for example an elastomer such as polyurethane, as
thefe is & greater choice o matenals.

The present invention may also be used to form structural sandwich plate members
formed as over- or inner-lays 10 existing stractures - as deseribed in International Applications
WO02/20341 and PCT/GR2003/004628, which documents are hereby meorporated in therr
entirery by reference - in which case one of the owter metal plates is 2 part of the existing
sructyre. -

The present invention will be described below with reference to exemplary embodiments
and the accompanving schetmatic drawings, in which: -

Figure 115 a cross-sectional view of a structural sandwich plate member according o an
unclaimed exampie;

Figure 2 i a perspective view showing fhe attachment of a perimeter frame 10 & first
metal plate in an unclaimed example;

Figure 3 is & perspective view showing the attechment of & second outer plate to &
perimeter frame in an vnclaimed example;

Figure 4 is a cross-sectional view of & structural sandwich plate meraber ascording w0 an
embodiment of the present invention;

Figure 5 is a perspective view showing the attachment of 2 perimeter frame 1o & frst
metal plate in a second method embodying the invention; and

Figurs 6 is & perspective view showing the attachment of z second ourter plate to &
perimeter frame m & second method embodying the invention.

In the various drawings. like parts are indicated by like reference numerais.
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described in US-5,778,813 and US-6,050.208. The perimeter bars can also be made out of a metal,
such as steel, stainless steel or aluminium, but as they are not welded to the outer plates, there is a
greater choice of materials. The present invention may also be used to form structural sandwich plate
members formed as over- or inner-lays to existing structures - as described in International
Applications WO0024 O341ahsndvast/ 6 82 008/004828 nith fobudo tumemtsaventesebyoimgorporated in

their entrehtbiiglRieReRadd which ease ARPAINe AR etk RialeedR e NAL B Ggsting

structure. The present invention will be described below with reference to exemplary embodiments

and the acEsMPahgcensmaiien aivingdmm. WitierFarrgen spne vckpieds sestiosr & iawrof 14 structural
sandwich plateimesber Rccaiding teafWnslaimad.example.figu ﬁﬁx%ﬂét&- BRESpestvaey showing

the attachment_of ahpegimeter frame to a first metal plate in an unclaimed example; Figure 3 is a
perspectivey ARREENBwindP (PR ERACHHITRIATS Sécond otRerrE iy - prRmaiariEheitsdn
unclaimed example tiigune; bisracarasTaestional Viewiotastruchrabsandwichplatemember
according to a}n %mbodiment of the present invention; Figjure 5 is a perspective view showing the

attachment&F S atifEmBPATAETSS TRTAN THAtRR P S SEEBREF BTG e MBS A9 e &t vention:
and Figure énjsiddherspeativeimipw shawsagihe:atinghoienino{ fise0onehoGterilale tores, parimeter

e referonia O AT B EAL R S pISEE RGeS ArLE Uire Eebiipfies upper
and lower oditerpiates: fareplates):d buiRwhinhchrayeroisteet or tadusiinibemr donrdehave:asthickness,
for n use between the two face plates. The bond strength between the core 13 and face plates 11, 12

should be greater than 3MPe, preferably 6MPe, and the modulus of elasticity of the core material

should be greater than 200MPa, preferably greater than 250MPa, especially if expected 1o be

exposed 1o high temperamres in use. For low load applications, such as floor panels, where the

typical use and occupancy loads are of the order of 1 4kPate 7.2kPa, the bond sirength may be

lower, e.g. approximately C.5MPa, By virtue of the core iayer, the structural sandwich plate

member has a strenpth and toad bearing capacity of a stiffened siee]



example, in the range of from 0.5 to 20mm. The structural sandwich plate member of ;Figure 1 is not
claimed. In the structural sandwich plate member of Figure 1, perimeter bars 1.4 are adhered by
adhesive 15, 16 between the face plates 11, 12 around their outer peripheries to form a closed cauvity.

In the cavityibriear hedaselaterdd: dadsarase haofplastics Qupehinatmateriay. preferably a

compact th%rmoca?ttin m%t%ial uch as po%urethane elastomer. This core may have any thickness,
particularly B ¥fii R FEEE T 8 PSh PRORRET 325 3B AP FESRIRHINE e BIBIAR5eand post heating of
the core may be recessafyriibeieetectd-dsshendes ipthadacriates kheldrmith spificisntstrength

and has sufficient mechanical properties to fransfer shear forces expected in use between the two
face plates. The Bond %‘%?’éaf‘lcgg‘%%é %L%etﬁlé%% R 4] ?a%é"éﬁ&%?i@gﬁldsﬂ%’l’&%é“ﬂ%ater than

3MPa, preferalbipGikiPadandde:modulttahelasicity eiffheeaaeimateiamsbautdibengresier than
200MPa, preferably greater than 2 a, gspecially if expected to be exposed to high temperatures
in use. For o%%%%glgﬁgp%(%ﬁggﬁ aé%%ﬁuwgg af‘%%%ﬁeaﬁgg,. W oee% HRePHmes ‘a%%ﬁ dﬁ%}i’ tnlc?/ loads
are of the ordthevheidkPRa 1 @2 kita thertmred st inmaynbe, lowers eogramoxigately 0.5MPa. By
virtue of the,gore laver, the steuctural i I er.has,a strength. and load bearing
capacity of a stiffened steel plaf;é halv%&gigrgl suﬁ%%%ﬁ%%%@%%%e ?f:?(a?lihsa gnd i:i;fail(;nificant
additional SHfERRGITRE. Bl viEont S sdbeivadthe fian bupimaye thkecimetorvarsadaired for its

intended usgy %0 M@Mfﬁﬂ%oﬁtw%ﬂﬁéqgwo@@é@dﬁﬁ@ﬂ%&@ THGIRASL gaﬁg%%gngreaning

faceplates 11, 12 are prepared %n suitable surface treatiment, e.g. by acid etching an
and/or grit BRSERY: SridOFEErEhaYis S 4t tneraal thcbssire aadricininy MedrPaie. srimsiitte form a

good bond fathemenexnoterahandde-ine adhsslye richis e Retmeieshas, Qne faceplate

12 is then held on a platen, with the prej a[edﬁsurface uppermost, and one component, e.g. the
adhesive, of: g‘ﬂﬁiﬁ%ﬁ?ﬁ%aﬂd&%@ﬁv@ 18558 2 piifed fo856: Hrasherar araainT Harkalisier component,
e.g. the activetonigithecadbssive dbdsthenappliaddo the perimetesbais 140:d: whighage then

positioned on the facbeplate 12fand correé:cyy pasitioned. If a suitable, adhesive and
petumetsr bars are preferably loaded, .5, by a waight or press, whiist the adhesive cures. The

perimeter bars may be fzed in place mdividnally or fixed topsther by adhesive or welds to form
a frame before being fixed to the faceplate. If the perimeter bars 14s-d are fixed individually,
additional adhesive, e.g. a methacrylate adnesive such as Plexus (RTM) {available from ITW
Plexus, a business unit of llinois Tool Works), is preferably used to 5l the joints to ensure an air
ught seal. The adbesive is preferably heat resistant.

Next, one component of adbesive 16 1s applied to the upper surface of the perimeter bars
or frame 14 and the other tw the underside of faceplate 11, which is then fixed in place, forming
the cavity into which the cors material is 10 be injected. A iig may be used to facilitate
positioning of the upper faceplate 11. Agair, the upper faceplate 11 can be loaded by a weight or
& press during curing of the adbesive. The adhesive may also be used 1o apply internal double
plates.

The core matenial is injected 1nto the core cavity via injection ports (not shown) in either
of the faceplates or the perimster frame. Vent holes can be provided m any convenient position.
Both vent holes and injection ports ars preferably filled and ground flush after injection s
completed. During the mjection and curing of the core material, the facepiates may need 1o be
resmained to prevent buckling due to thermal expansion of ths core caused by the heat of curing,

The tolerance on the core volume may be suffictently small to allow metered injection.



activator, e.g. Flexon (RTM) F246 Structural Adhesive and Activator No. 5 or No. | (available from
PERMABOND International, a Division of National Starch & Chemical Company, 10 Finderne Avenue,
Bridgewater, NJ 0880™, USA.) is used, the adhesive remains workable for a few minutes to enable the
position of the periyeier baye {0 S AGCHAIS-QNGe 1 AlAER.ebRleleL bR AT preferably
loaded, e.g. by a weig or press, whilst the adhesive cures. The perimeter bars may be fixed in place
individually pesiikekdogditherrbyaxithesive tr wattisfasdpiate A lftaftedbisfpiecheip #5iad Perthidfaceplate.

| Ine permeienidiRta laliteaingvidug) ipnaladhesive: fig-Rmelhacodateadhesive
such as Plexus (R '(%%/ga[ﬁae e from TTW %ﬁ‘% i%siness unit of lllinois Tool Works), is
preferably usegigdihehddvints to ensure an air tight seal. The adhesive is preferably heat resistant.
Next, one componeqt of-adhasives46.isapRlischte the, woRersuriace ghihe Hesmeierbers or frame 14

and the other to the underside of faceplate 11, which is then fixed in place~ forming the cavity into
which the corendiiaeasiatdshoisishsfamad TATRPRTSY IS BT ANRREG fite SHOSHES AiING Stakd upper
faceplate 11;Again.theyprRemiacepiate ddcanbadoadedhyconaighiarsmmprasscungaotiing of the
adhesive. The adhesive may also be used tg apply internal double plates. . The core material is
infected. intdRHEEER&S QRREIGE iFHRELRONT SO RS ﬁ?ﬁf‘é%\%ﬁf P EHEr5Fth 58%1%2% 8 the perimeter
frame. Vent helesiganbe grovidediinan.earientni-pasiion fBoiy vevithnles: ahdsinjmdtonports are

preferably filled and ground flush after injection is_campleted. During the injection and.curing of the
core materiaP & PEEH TR L ANp Y ‘f’g‘%'ea‘ %ﬁgﬁ fed 16 prévent ucﬁﬁﬁ%]ﬁ ucg%a%ﬁ%t}%nqlgl expansion
of the core caused. by therkeat afeutiagrofhertalenande oredhe meretio hemmsemayalrersd gty small
to allow meteyed injection. Afl h“o%gsqgt shown, spacers, lightweight forms, shear plates and other
inserts may 3 %0 RioRed ththd core cavity before the upper faceplate 1 | is fixed in place. Spacers in
particular are advaitagenis:it essy fectniithe’ fACH TS H30ing, 206 drhishice CBREUPIEKABSS, is
uniform acrogs

1mm, the method of the invention was able to produce structural sandwich plate members
with a total distortion of less than Imm
The procedure is essentially the same ~where the structiral sandwich plate member s
formed as an overlay to an existing siwucture,  The perimeter bars or frame are adpered o the
existing plate and the new overlay plate in eithier order or simultaneously, as convenient.
in an embodiment of the invention, shown in Figures 4 1o 6, the metal faceplates are
secured to the perimeter frame by tack welds 19 and a seal is ensured using flexibie strips 17, 18
or {2) gasket(s) placed between the perimeter frame and the faceplates. Otberwise this
embodiment is the same as the unciaimed exaumple deseriped above in relation o Figures 10 3.
The sealant strip or gasiet should have sufficient fiexibility to ensure & seal, be
compatible with the uncured core material and have sufficient dimensions and mechanical
properties to withstand the neat and pressure of the curing process as well as the heat of the tack
welding process. The sealant stip or gasket may have uncompressed dimensions in the rangs of
from 3 to 10mm width by 1 to Smm thickmess. EPDM (ethylens propylens diene-monomer
terpolymer) foam: strips of dimensions zbout 6mm wide by 3rum thick have been found 1o be
suitable. Other ethylene, alpha-olefin diene mouvomer werpolymers may be suitable. Rubber
compounds that melt under the temperatures occurring during welding are less suitabie as the
molten material may run in to the weld and prevent formation of & good weid. The face plate(s)

and perimeter

e



the plate member. The manufacture of the plate member may be performed in situ, or off-site in factory
conditions and the finished panel transported to the installation site. Although a flat plate is illustrated,
the plate member may of course take any curved or complex shape as desired and the invention is
panic larly applicable to the manufacture of plate menibers with complex shapes and relatively tight
dimensional tolerances. Especially in a factory environment the manufacture of the plates may be
automated, usifg aﬂﬁ;ﬁrgﬁ ic 8&%{8@%’%@?%%%‘%3% %gr%er%agﬁre%’e“&“ﬁélfégﬁg%ﬁr@nerically
controlled robotsefmstriabreusetktdeptacatibtresp chintotenyars andidispemagité tomponents of the
adhesive. In expgriments using faceplates of 1920mm by 920mm and an initial distortion of less than
Imm, the method of the invention was able to produce structural sandwich plate members with a total

¥

distortion of less than TSRS D CEETFE TS REEEATERPITE EArHE NhEr i REFRREGH4F Sndwich plate
member is formednas-at-aventay to imnekistingsstructunme. ifhaderdigtesbakdror frantenare/adhered to
he existing plaig. anghihienew auetiaxpiaien gihel ataen or.simpullansanshi ascaverignt, 1. an

ta ‘

embodiment of the invention.shown in Figures 4 to 6, the m aceplates are Secured to the
perimeter framebeytaickeieldseromsed SEsaPiae st FerrusRg flexeplscatips- I8 2orifs) gasket(s)
placed betweentthe-perimetes framerandihe facepiates. Qtbsrwisathis-embodimentisthe same as
the unclaimed example described above in relatipgatp Fi%ures,l to 3. The, sealant strip or gasket
should have suffifetit HeRBHE Toanadre A <BA Ve  ESmpatPIE WA THa URcured Core material arid
have sufficigfit dimehsishsane: méchanicalkgprepertiestedaithstand the heat and pressure of the curing

process as well as the ieatof ihe {ack: welding,process. dbesealantRitp-ol.Qasket may have

uncompressed dimensions in the ra_nge;of from 3 to 10mm width by 1 t6 5mm thicknéss. EPDM
(ethylene propylER&EIBFELRTGRE e &t iR A I8 ATtFHPEOIfAEnsions about 6mm wide by 3mm
thick have been found to be

1t will be appreciated that the 2bove descaipuon is notintended to be imitng and that
15 other modifications and variatons fall within the scopes of the present inventon, which is

defined by the appended claims.



suitable. Other ethylene, alpha-olefin diene monomer terpolymers maybe suitable. Rubber
compounds that melt under the temperatures occurring during welding are less suitable as the molten
material may run into the weld and prevent formation of a good weld. The face plate(s) and perimeter

-6 -7- frame may be clamped together during fmaﬁt' gf the tack welds, which need only be sufficient
in size and number to withstand the pressure orﬂﬂ%n and curing of the core material. The sealant

stop or gasket is preferably positioned around the inner periphery of the 5 perimeter frame so as to be

as far as possible érgmc%t%%%%a&rgﬁgg%mgé}mm. At the corners, two pieces of sealant

stag may bé butted against other or a single piece may be bent around the corner, Overlapping
the sealant strips Srsyaskestepis prsferaty= avoided, Preferably the sealant stop or gasket has

adhesive on one side.anly,by.whichdtis-adherad: ionPneplibepeimetstianesona faceplate; the

position of the perimeter name Or faceplate can 1Q then be adjusted at will until the tack welds are
made. Since the tABHARETEPHPE BIEASORRY T 81 RRETPSIE SISTRRE OB REE FSSSIPPAIZEE during

injection anq&%’&n‘gld)f the core, a jig may be used instead. It will. be appreciated that the above

descripton is not intended to be limiting and that 15 ot_Ee; modifggtié%l%and.xariatiogs fall avgithin the
scope of the presertIFERRSHEWRiBRI R TRATEY By THE FeARR §oRRinie B¢ & RAR (etiral
sandwich plaiemembicamptisinghifstandiregand outer plates; perimeter members between said
first and second outer plates to form a cavei;t%/;! \
salc plastics or polymer material is cormpact; and
said sealant strips or gaskets have adhesive on one side only 50 as to be adhered to only
ane of either: (i) the perimeter members; or (i) the first or second outer plates,
3

2. A, structural sandwich plate member according to claim 1 wherein said sealant strips o

gaskets are made of an ethylene, aipha-olefin disne monomer terpolymer.

3. A structural sapdwich plate member according to claim 1 or cieim 2 wherein said sealant

strips or gaskets are made from ethyiene propyiene diene monomer werpolymer.

4. A structural sandwich plate member according to any one of the preceding claims further
comprising a piurality of tack welds between said perimeter members and said first and second

puter plates.

5, A structoral sandwich plate member according 1o any ove of the preceding claims
wherein said sealant strip or gasket has uncornpressed dimensions in the range of from 3 to

10mm width by | to Smun thickness,

£. A structural semdwich plate meraber according to any one of the preceding claims having
¢ filled vent hole in ope of said perimeter memnbers and & filled injection pozt m one of said
perimeter members,

7 A structural sandwich plate member according to any one of the preceding claims

mcluding at least one preformed spacer it said cavity.

g~



sealant strips or gaskets between said perimeter members and said first and second outer plates; and
a core of plastics or polymer material in said cavity and bonded to said outer plates so as to transfer
shear forces therebetween, wherein: said plastics or polymer material is compact; and said sealant
strips or gagkets have adhesive gn. one side only so as to be adhered.to only..one,aof either: (i) the
perimeter embeﬁ?ﬁ%@f?‘ﬁ?@?&p B BT AT SHSHRE 19 2 SRT Rt a PEERARAH Rite member
according tevhtain isidheretriasidhaeatathicitps diisgasiat3mare made of an ethylene, alpha-olefin diene
monomer terpolymer. 3. A structural sandwich plate member according to claim 1 or claim 2 wherein
said sealant strips or gaskets are made from ethylene propylene diene monomer terpolytner. 4. A
structural s&ndwich plettedeé miveratoong meptsarat cuswidhelpeecadny Sansthhdthewsamiprising a

pluralty of tack welgs hetwaen, saidpermeter METbSIs ad-SAil st a0dksecond-auetalgles 5 A

structural sandwich p member a ng to any one of the preceding claims wherein said sealant
strip or gaskitbras aREemprasseel tieh SRBiees A HAEMYESERO M3 NE e ARBTS B S mm

thickness 6. A-stuiugahsandwichplaiedpember aceprding t-apy:ane-eflihe Biecaingiglaims having

afilled vent hole in one of said perimeter members and a filled injection port in one of Said perimeter
members. A8fructural sandwich plate member according to any one of the preceding claims including

at least one preforyed:spacni &8&9&%}%@@% Avslimaturak-pansvierpiatenmember according to
any one of the preceding claims wherein said outer plates have a thickness of less than 2mm,
sald piastics or polymer materal sets o cures so as to form a compact core to bond 10

said outer plates so as to fransfer shear forces therebetween.

10, Amethod according to claim % wherein said step of fornung 2 closed cavity mchades

forming a pluraiity of tack welds between saicl outer plates and said perimeter members.

11, A method according to claim 10 wherein sald outer plates and said peritmgier members

are clamped together during the tack welding step.

12, A method according to any one of claims 9 to 11 wheresin said ower plates are held i a

hvdrauiic press during said step of adhenng.

13, A method sccording 1o claim 12 wherein said hydraulic press 15 provided with heated and

magnetised platens,

14. A method according to any one of claims 9 to 13 wherein sald perimeter members are

separately fixed to & first one of the outer metal plates.

15, A method according to claim 14 further comprising filling the joints verween said

perimsier members,

16, A method according 1o any one of claims 9 1o 13 wherein said perimeter members are

adnered or welded nto & frame prior 1o fxing to the outsr plates,

Q.



9. A method of manufacturing a structural sandwich plate member, the method comprising: forming a
closed cavity with first and second outer plates and perimeter members, sealant strips or gaskets
being provided between said outer plates and said perimeter members and being adhered to only one
of either: (1) the perimeter members: or (ii) the fast or second outer plates; and infecting plastics or
polymer materigl, intosspielea ityoiriiguicaforonaetieleimshid piasticseorqpalyseg wkiegfisets or cures
so as to form a compact coge to boa/d to {g Quter colate% £9.¢ %sc(t)getransfer shear forces therebetween.
10. A method & ﬁgén&gﬁ At hhereh said s ep%?‘formmg a closed cavity includes forming a
plurality of tack welds between said Outer plates and said perimeter members. 1.1. A method
according to clajm 10,wherein.said oute e ' Il {-Emgmbgr £ -tagether
during the tack ‘eldir‘f’gsg?lécﬁf‘?f?%%}g&m%g %%?ﬁ%%g%%%f claims Q%Baﬁ%vl%%%gid outer
plates are heldviitiareiyenatticipreggeititing said step of adhering. 13. A method according to claim 12
wherein said hydraulic press is provided with heated and magnetised platens. 14. A method according
to any one of claims 9 to 13 wherein said perimeter. members are separately fixed to a first one of the

outer metal plaids. 155 AsfethefdraseBianngae eIy TRdTerLBINp HSRYSHfHRg HHeBifts between
said perimeter,members. 18,Ameihodaccording:ta-ams ang ©f claims 9 to IS wherein said perimeter

members are adhered or welded into a frame prior to fixing to the outer plates. _9. 17. A method
according to any one of claims 9 to 16, further comprising welding the perimeter member to said outer
plates after curing of said core.

~10-



18. A structural sandwich plate member constructed substantially as hereinbefore described with
reference to drawings 4 to 6. 19, A method of manufacturing a structural sandwich plate member
substantially as hereinbefore described with reference to drawings 4 to 6, -10 ABSTRACT
IMPROVED STRUCTURAL SANDWICH PLATE MEMBERS A structural sandwich plate member is
manufactured by adhering perimeter bars to the faceplates rather than by welding. This method
enables the production of plate members with téduced distortion. Alternatively a sealant strip may be
used between the perimeter frame and the faceplates. Fig. 2

ABSTRALT

IMPROVED STRUCTURAL SANDWICH PLATE MEMBERS

Tre

A suuctural sandwich plate member is manufacrured by adhering petimeter bars w the
faceplates zather than by welding, This method enables the producrion of plats membezs with
reduced distortion. Alternatively a sealamt stip may be used berween the perimerer frame and
the feceplatgs.

10
Fig. 2



