WO 2011/ 1391571PCT/ NO2011/ 000143 A FRAMEWORK W TH A BUOYANT BODY FOR A
SUBSEA VEHI CLE AS WELL AS A METHOD FOR CONSTRUCTI ON OF A FRAMEWORK A devi ce
for a hulwoebiimspsnotel y operated vehiche is described, pc/nNgRocivosager a
frame el enents provided by a cur- 5 able material forma frame, the franme
el ements containing a carcass fornmed of a buoyant material. A method of
formng the hull is described as well. Wen building a renotely operated
vehicle (ROV) which is to operate at great water depths, of severa

t housand nmetres, io that is to say, it is of vital inportance that the
structure is strong enough to withstand the high water pressure to which
the vehicle my be exposed. At the sane tinme, the vehicle nust exhibit

suf ficient buoyancy, and the framework (hull) nust be able to accomvbdate
the equi pnment with which 15 the vehicle is to be fitted out. It is known to
provi de the necessary buoyancy in the form of one or nore bl ocks formed of
a suitable buoyant material on the vehicle frane, for exanple on the top of
the frame. It is also known to use gas-filled conpartnents in the frane,

for 20 exanple by the frame being fornmed, at |east partially, of closed

pi pes. The drawback of gas-filled conpartnments is that it is difficult for

themto wt e r i.gh S e.to which the ROV is osed
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known to fill frame pipes with a liquid material which, after setting,
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fol I ow. operate at great water depths, of seve;al thousand metres,

10 that is to say, it is of vital importance that the structure
is strong enough to withstand the high water pressure to
which the vehicle may be exposed. At the same time, the vehi-
cle must exhibit sufficient buoyancy, and the framework
(hull) must be able to accommodate the equipment with which

15 the vehicle is to be fitted out.

It is known to provide the necessary buoyancy in the form of
one or more blocks formed of a suitable buoyant material on
the vehicle frame, for example on the top of the frame. It is
also known to use gas-filled compartments in the frame, for
20 example by the frame being formed, at least partially, of
closed pipes. The drawback of gas-filled compartments is that
it is difficult for them to withstand the extremely high
pressure to which the ROV is exposed at the water depths that
are relevant today. Attempts have therefore been made to fill

25 frame pipes with buoyancy means which can exhibit sufficient



The invention provides a frane for a renotely operated vehicle forned as a
truss work, a hull or the |like and substantially nmade up of cylinder- or

bl ock- shapedoslsoents formed of a core gmterial with a gpesd2ocioveisght
sufficient to pro- 20 vide prescribed vehicle buoyancy and with a
conpressive strength sufficient to withstand a specific water head
pressure. The franme may typically be dinensioned for a water head pressure
of at | easimpBU: e Mlrdigis. OhYi DUSKAGHE NO9SE: BI COFSndBb Bht &l wih hy Ot her
properties if the frame is to be ex- 25 posed to a different maxi num
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or bl ock-shaped el enents are covered w a jacket preferably forned of a
r ei nf or cerrhgadthingongds? télwsed ywluméy wi hultésubyein ¢xpausiomght ,
fibre-gl acsusrieri nf or ccqedt Il‘aaStch'deS Tﬂga 11:1{ arrf,ni srhformed b V\orkekr(il el ehrrents of
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general st@apariefld head anerertsd exedmh@l 4 her SUPRSTHd s e eneat Sra aldy que
stays and stay bars. The core material elenments are joined together by
gluing, R% B&EHRE.29WEY portions needing 10 reinforcenents, for exanpie at
cross-sectional reductions, or where load is to be anchored, reinforcing

el enent s @fe SQNRABLS] ils AN ﬁ@@%ﬁ&%%éaﬁbr&f rediios ced Tedgei al,
steel et cetera, may be integrated. e conpl ete frane-shaped body nmade up
of core miterdfalthd arawbadks tdferthd goriet et 158t | lewstprevide ned of a

curable eefrdlalalée%'xg{a ail Ié/_tta%fﬁlﬁg d rl(:éjraé)rl‘g. plastic conposition, is being
applied, Deing reéein orced wi ayers of reinforcing fabric in such a way
as that known to a person skilled in the art of fibre-glassreinforced

pl asti cs Tite tdiej eaguiivalearitievad ttterogh steatfutde i consts uepeonf Dédt he

cl osed shell, the necessar unts for, conponents whi.ch are to be nounted
on tHé cdipl@%e q‘srcd:rﬁgtlf%{ kg';)]é??‘blaé“ r]dTetg{)er 3, TGt W cetera, are

formed. In a first aspect, the invention relates nore specifically to a

frane forrie riefRir] YoroRFRERIEY & ot fne | FoMH GRersvel @l ogdrd tt &dey &h ent s
provi de a carcass formed of a buoyant material, characterized by the frane
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shape anGgdifin sififiailehtealhdORerd iffecific water head pres-
sure. The frame may typically be dimensioned for a water head
pressure of at least 3000 m, but it is obvious to choose a
core material with other properties if the frame is to be ex-
25 posed to a different maximum pressure. Preferably, the core
material is formed of polymerized foam, for example as an ep-
oxy matrix with closed pores formed by microspheres of glass.
The specific weight of the core material is preferably in the
range of 60-710 kg/m?, more advantageously in the range of
30 350-600 kg/m3, and even more advantageously in the range of
450-550 kg/m?, and the compressive strength of the material

is preferably in the range of 20-80 MPa, more advantageously



The specific weight of the core material may be in the range of 60-710

kg/ n8, nore advant ageously 350-600 kg/ nB8, and even 5 nore advantageously in
t he rangewof20d539630 kg/ nB. The conpressgive strength of pchevomiwnwoa may be
in the range of 20- 80 MPa, nore advantageously 35-45 MPa. The core
material will thereby be able to withstand the prevailing water pressure at
great sea depths with a shell of noderate thickness. |o The carcass may be
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one or e rern nts Torne a materra erent=fromthe
core nmat eré mhfoddwd ebyasthechull may be formed with a narrowing et cetera
for optimum adaptation to the conponents that are to be fitted into it. 20
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which is formed of a curable material, typically a
fluid, curable plastic composition, is being applied, being
reinforced with layers of reinforcing fabric in such a way as
that known to a person skilled in the art of fibre-glass-
reinforced plastics or the equivalent. In the course of the

20 construction of the closed shell, the necessary mounts for

components which are to be mounted on the completed frame,

for example projecting lugs, plates et cetera, are formed.

In a first aspect, the invention relates more specifically to
a frame for a remotely operated vehicle, in which several

25 frame elements provide a carcass formed of a buoyant mate-
rial, characterized by the frame elements being provided by a
curable material being arranged on the surfaces of the car-

cass, forming a tight, rigid shell around the carcass.

The carcass may be provided by several core elements formed
30 of a block material of polymerized foam. More specifically,
the block material may be an epoxy matrix with closed pores

formed by microspheres of glass. This is a group of materials



applying the curable material to the non-covered surfaces of the core

el enments; and form ng el enent connections between the frane sections 15
and t he awpacani3ofsrane el ements by nmeang of the curabl epocatNo20al000RBart s of
the frame nmay thereby be prefabricated, jigs may be used, and frane
sections may be stored tenporarily, with a reduced need for storage vol une.
The carcass may be provided by several core elenents forned 20 of a bl ock

material i@l yrerézed tOashaphbrengpeghibeal biithbee bhoekr i@l epirapepry be
an epoxy matrix with closed pores formed by mcrospheres of glass. The

specific W%ﬁ%ht of the core material may be in the range of 60-710 kg/nB,
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10 The carcass may be provided by several core elements which
are joined together by means of means taken from the group
consisting of adhesives and rod- and plate-shaped connecting
elements. Thereby possibilities are provided for a ratiomnal

and quick construction of the carcass.

15 The carcass may include one or more reinforcing elements
formed of a material different from the core material.
Thereby the hull may be formed with a narrowing et cetera for
optimum adaptation to the components that are to be fitted

into it.

20 The curable material may be a reinforced plastic composition.
More specifically, the reinforced, curable plastic composi-
tion may include several layers of fibre glass fabric. Such
materials provide good possibilities for reinforcing element
transitions, are weight-saving and require little mainte-

25 nance.

In a second aspect, the invention relates more specifically

to a method of constructing a frame for a remotely operated

vehicle, in which several frame elements form a carcass pro-

vided by a buoyant material, characterized by the method in-
30 cluding the following steps:

- forming several core elements of a buoyant material;



10 frame forned as a truss work; Figure 2 shows, on a |larger scale, a
section of the assenbled carcass; Figure 3 shows, on the sane scale as
figure 1,we2enmsbsre frane, in which the carcass is coveceMNdry11iz00aBn- 15
forced plastic conposition; and Figure
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- forming a carcass by joining the core elements together;
- applying a curable material to the surface of the car-
cass; and

- forming, integrated into the curable material, several

mounts for vehicle components.

The method may alternatively include:

- forming one or more frame sections by joining the re-
spective core elements together and applying the curable ma-
terial to at least part of the surface of the carcass;

- joining the frame sections and the remaining core ele-
ments together;

- applying the curable material to the non-covered sur-
faces of the core elements; and

- forming element connections between the frame sections
and the adjacent frame elements by means of the curable mate-
rial. Parts of the frame may thereby be prefabricated, jigs
may be used, and frame sections may be stored temporarily,

with a reduced need for storage volume.

The carcass may be provided by several core elements formed
of a block material of polymerized foam. More specifically,
the block material may be an epoxy matrix with closed pores

formed by microspheres of glass.

The specific weight of the core material may be in the range
of 60-710 kg/m?>, more advantageously 350-600 kg/m?, and even
more advantageously in the range of 450-550 kg/m’. The com-

pressive strength of the material may be in the range of 20-

80 MPa, more advantageously 35-45 MPa.

The carcass may be provided by several core elements being
joined together by means of means taken from the group con-
sisting of adhesives and rod- and plate-shaped connecting

elements.



4 shows, on a larger scale, a cross section of a por- tion of a frane
elenment. In figure 3 the reference nuneral 1 indicates a frame conprising
several fwearmiielsersents 12 and conponentg nounts 13 ar- 2@CTavopedi/do014pr ovi de
t he necessary buoyancy volune, carrying capacity, rigidity, attachnment
surfaces et cetera to fix, carry and accommodate the conmponents (not shown)
included in a renotely operated vehicle (Roy) known per se. Reference is

then maderied dd e $s nay e Cih foXHEass dde | Sr RoBH ML N FBEEI v e a
nunber of core elenents 111 shaped substantially in accordance with the
shape of Ma g rigimed ghea dite el ehedt S ementarigfomriiel @Pre pRferial | ed

bl ock mater. ; ri cifl i ght and conpressive strength,
for exanp elrngg%ggq%%s% i Ltgrpege%/a{n%(?as%\%llvler, France. The mate- WO

2011/ 1391577PCT/ NO2011/ 000143 rial is chosen on the basis of the maxi num
wat er depilss duwralvte gie ttdrel dFHROMAY ek e nst lonfeol cdd e bxsinipt ecarfipost tetoml t ype

tioned h ific weight in th f 450.550 kg/ 8, and. th
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to the joining-up, the core elenents 111 have been machi ned in accordance
wi th the mhapeatoffdlieowd aneh lexadib1sd dihal pref eiorad edmvmiimerdd 11 snuidelal |y
engage in a | ocking manner. The core_elenments 111 are preferably fixed to
each ot heiCH\PSfbat® ifth ol s e zfheldt Vel RCGIRanOiRg HiXARHET enidht ed
by the usgdn. for exanple, rod- or plate-shaped connecting el enments 17

whi ch are anchored to or enbedded in the core elenents 111. \Wen necessary,
for exanple in portions in which cross-sectional reductions are necessary
on accourifimfre He athcatshentresfspesipore s ysramsleslvagaasheE s rane 1,
rei nfarcing elenen%%_112€g¥$%4xﬁwlfitted whi.ch are anchored to the

carcass 11 and/or toa frame ol éfert tfilssgurwroord{rfdi ng a portion of the

carcass 11. The franme elenents 12 are forned by a shell 12a being built up
around t I guarecass shbwsseerd iggWaagbr adallast i seamiesi taforc i) sldem-
reinforced with a %Liietdabl e material 122, for exanple one

carcass;
Figure 3 shows, on the same scale as figure 1, a complete
frame, in which the carcass is covered by a rein-

15 forced plastic composition; and

Figure 4 shows, on a larger scale, a cross section of a por-

tion of a frame element.

In figure 3 the reference numeral 1 indicates a frame com-
prising several frame elements 12 and component mounts 13 ar-
20 ranged to provide the necessary buoyancy volume, carrying ca-
pacity, rigidity, attachment surfaces et cetera to fix, carry
and accommodate the components (not shown) included in a re-

motely operated vehicle (ROV) known per se.

Reference is then made to figure 1, in which a carcass 11 is
25 shown, made up of a number of core elements 111 shaped sub-
stantially in accordance with the shape of the frame 1. The
core elements 111 are formed of a pore-filled block material
of a prescribed specific weight and compressive strength, for

example SF300* from BMTI, La Seyne-sur-Mer, France. The mate-



or nore types of fibre glass fabric, being applied to the surfaces of the
carcass 11. At the transitions between different frane el enents 12, el enent
connect i owe 20#/By57f or med out of the sape type of materipalravakBfijood22 as
said materials 25 121, 122 are being applied, in a manner known per se,
sufficiently far in on said frame elements 12. The franme elenents 12 and
the el enment connections 14 all fit tightly around the carcass 11. The frane

el enents 12;andst BRoSLRNBAL tRENBEEEE0BE Lhet ARt AAR wAtker Aephasbeaki ng
structure of the frane 1, whereas the carcass 11 fills in substantially al

the cavit vBischf thaeROVais dimgpeipurdg Aheoaprepsevefymatesaglstppert for
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j oi ned to et her gy 5 neans of _said relnEorced pl astic conp05|t|on 121, 122,
and t Hey 99%e onbT hedBRt hPF&PRf bPcERSpP 28R BIcBRpoSPEI 6RTE2€1€122 whi ch

i's app"eﬂeﬂtée@iiYh&@etﬂéeﬁuﬁééﬁﬁnQB aheaeeagdsheaewaﬁhléﬂe Lhgpeopponent
nounts 13 are integrated in the frane by suit- 10 able attachnen? details,

for exarrptleefﬁrmel bf andt ab, tbetnghanchéeedlﬁmenhe téilnhoruvedlpl esohRge

conp05|t|on 12 22 and artl surround d Db | astic_c osihtion 121,
122, p055|%ly e%t %Hng |% 5 the® a%,%@%ﬁ%scg%g eFengn?%%gigkgr t he

desi red Sfi‘daédil tey é@cheoahérewdmea.ﬁsTbe aoppli ebblef aanesiver 0vi dpssa shel |
which fits tightly around the carcass 11 _which in turn provides sufficient
sup- PortStBtYafPiphenenpedi R Fhanese afd pPEVEXEEPLRe FPEmeCX PLBhRE-

col | apsi “Shé(\f?é’& ééﬂﬁééélﬁg gigatnet €7 PheSAULES. aAbnbPEASRBBLLI BRbedRace
is provided installing ROV conponents 20 where, conventionally,

buoyancy @edi &8 bheecbrenecptmerts Lhé. bwbyannyCBedaey,némmbexagp&ensnltuted
by the frang 1l its e inventiogn fi
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el enents dddotwgedbhethangdtaachaest @ﬁvebmpbﬁéﬁtw tthot hehpa$- oASthicC
conposition 121, 122 in order, then, £0|n the frame section(s) la, Ibto
t he réﬁalﬁFﬁ@ecbrer%}%ﬁ%ﬁ?§n31§18ﬁﬁnFﬁeﬁ 2 have been fitted, which are

anchored to the carcass 11 and/or to a frame element 12 sur-

rounding a portion of the carcass 11.

The frame elements 12 are formed by a shell 12a being built
up around the carcass 11, see figure 4, a plastic composition
20 121 reinforced with a suitable material 122, for example one
or more types of fibre glass fabric, being applied to the
surfaces of the carcass 11. At the transitions between dif-
ferent frame elements 12, element connections 14 are formed
out of the same type of materials 121, 122 as said materials
25 121, 122 are being applied, in a manner known per se, suffi-
ciently far in on said frame elements 12. The frame elements
12 and the element connections 14 all fit tightly around the

carcass 11.

The frame elements 12 and the element connections 14 together
30 form the bearing structure of the frame 1, whereas the car-
cass 11 fills in substantially all the cavities of the frame

1, providing a compressively strong support for all the frame



apply the plastic conmposition 121, 122 to the non-covered portions of the
carcass 11 with sufficient overlap with the frane sections la, |b covered
earlier. wo@R0iB2151391579PCT/ NOC2011/ 000443 C ains 1. A fcamo20liyoobns a
renmotely operated vehicle, in which several franme elenents (12) provide a
carcass (11) formed of abuoyant material, characteri _ 5zed in that the
frame el enents (12) are provided by a curable material (121) having been
arranged grendiecsurd aces of the carcass (11), formng a rigid shell (12a)
around the carcass (11). 2. The franme in accordance with claim1l, charac-

10 terized i n that the carcass (11) is provided by_several core elenents
(111) forfFEdfoh I HeAmdR TRt oF2 JoAY NP i RERV 1 42th PB. PYReSRiReR in

accordancg, M idh clad r@ﬂowﬁﬁ%@f&ﬁréﬂ%dcémﬁ'lérh@ﬂtéﬁf g@g‘f@ésc&éé)eié_-

provi ded 15by several core elenents (111) fornmed o ock mate- rial of
an epoxy matt i Xl wi¢ Hoel| obadl. pteesrd brseel by mayriospheimsd ofogtalssr dy The
frame in accordance with clfjn12 or, 3 e h a - ragterif%f gbg t hat .t he
speci fi ¢ Wt HhtCof 2t HeS b & Tt 1TSS FARRR: Y2 Rgel ot 6029107 RY/ 8,
nor e advaiiagemis|ye 388N &g/ LV SPEEd asvast fgeotapysitidhersange of
450-550 kg/ nB. 5. The frame in_accordance with claim2 or 3, ¢ h a -

ract eri zekR3 Wh%¢hul%rﬁpﬁ%hﬁié§ﬂﬁﬁily to the surface of the core ele-

ments 111.

The component mounts 13 are integrated in the frame by suit-
10 able attachment details, for example formed of metal, being
anchored in the reinforced plastic composition 121, 122 and
partly surrounded by the plastic composition 121, 122, possi-
bly also extending into the adjacent core element 111 for the

desired stability to be achieved.

15 The completed frame 1 provides a shell which fits tightly
around the carcass 11 which in turn provides sufficient sup-
port for all parts of the frame 1 and prevents the frame 1
from collapsing when exposed to great water pressures. At the
same time, space is provided for installing ROV components

20 where, conventionally, buoyancy bodies have been placed, the

buoyancy bodies now being constituted by the frame 1 itself.

It is within the scope of the invention first to form one or
more frame sections la, 1lb by joining the respective core
elements 111 together and at least cover these with the plas-
25 tic composition 121, 122 in order, then, to join the frame
section(s) la, 1b to the remaining core elements 111 and then
apply the plastic composition 121, 122 to the non-covered
portions of the carcass 11 with sufficient overlap with the

frame sections la, 1b covered earlier.



25strength of the core material may be in the range of 20-80 MPa, nore
advant ageously 35-45 MPa. 6. The franme in accordance with claim 1, charac-
terized iwoohaietshe shell (12a) is fluisd-tight. WO  PCT/NO2011/000143

2011/ 13915710PCT/ NO2011/ 000143 7. The frame in accordance with claim1,
charac- erized in that the carcass (11) is provided by several core

el ements (111) which are joined together by neans of neans taken fromthe
group consist- 5ing of adhesives (T6) and mad- and/or plate-shaped
connecting elenents (17). 8.The frame in accordance with claim1, charac-

din that t eccarcas nclud s.one or nore reinforcing elenments
?&Hgﬁ fgrne “of & Hh2 TOt (gP deFSP@ FlVrBH?FﬁéeéoVEhﬁﬁﬁérlép whithe

frame in accordaﬁseeﬂalhf@hﬁéﬁélem@h&éaQ12)ebké%édé | EQ%EaEQe<§§?ab|e
material is a reinforced plastic conposition (121, . The franme in
accordance with EPaPRFoCtcRaPUeYantsmaEpraali nCth&ilIhecrE|©ﬁonced

curable plastic cognesi s n (A2 d72) eLORLUIRSHSSYS 812} AYSLS, 0L, Lhbhe
glass Ta ric.

by a curable material (121) having been arranged on

the surfaces of the carcass (11), forming a rigid

shell (12a) around the carcass (11).

2. The frame in accordance with claim 1, charac-
10 terized 1in that the carcass (11) is provided
by several core elements (111) formed of a block mate-

rial of polymerized foam.

3. The frame in accordance with claim 1, charac-
terized in that the carcass (11) is provided
15 by several core elements (111) formed of a block mate-
rial of an epoxy matrix with closed pores formed by

microspheres of glass.

4. The frame in accordance with claim 2 or 3, c h a -
racterized in that the specific weight of

20 the core material is in the range of 60-710 kg/m?®,
more advantageously 350-600 kg/m®, even more advanta-

geously in the range of 450-550 kg/m’.

5. The frame in accordance with claim 2 or 3, c h a -
racterized in that the compressive
25 strength of the core material may be in the range of

20-80 MPa, more advantageously 35-45 MPa.

6. The frame in accordance with claim 1, charac -
terized in that the shell (12a) is f£luid-
tight.



11. A method of constructing a franme (1) for a renotely operated vehicle,

I n which several frame el enents (12) 20provide a carcass (11) fornmed of a
buoyant msiDeniial391scharacterized i n thaly the met hod i nclrata20higodnBl ow ng
steps: formng several core elenents (111) of a buoyant material;
25-formng a carcass (11) by joining the core ele- nents (111) together;
applying a curable material (121) to the surface of the carcass (11); and

form ng several FRUN S 3n | b B0k Iwiih tdhea BPcUr abd @ aBtesial- (121),
for vehicle conponents. WO 2011/13915711PCT/ NC2011/000143 12. The et hod
in accordance wtl® & & ma1d chabactehrazethe gar@asst hikl hetfodrovitdadr

I ncl udes: form f t} ( b Y. | 0l i the
respective core €l e%e}ﬁ Igah( ﬁ%’;ﬁe t%lg‘ger{?%%f&Sgﬁ#)ap% yci:lj}lgg]f%ej é():%ﬁé;%ln%o mat eri al
(121) to at | easjetfisst Wf ridensusf ateand tdiect af xas st {d Igroup abansst he
frame sections (Ja, Ib) and the re- mainjn ore elements (111) together;
appl yi*ng t he curdld ehed 6?%‘}"6(’12%)6% oariciuég ‘n-ang/Or plate-sh peg

connecting elements (17).

8. The frame in accordance with claim 1, charac-
terized in that the carcass (11) includes
one or more reinforcing elements (112) formed of a ma-

10 terial different from the core material.

9. The frame in accordance with claim 1, c¢charac -
terized in that the curable material is a

reinforced plastic composition (121, 122).

10. The frame in accordance with claim 9, charac-
15 terized in that the reinforced, curable
plastic composition (121, 122) includes several layers

of fibre glass fabric.

11. A method of constructing a frame (1) for a remotely
operated vehicle, in which several frame elements (12)
20 provide a carcass (11) formed of a buoyant material,
characterized in that the method in-
cludes the following steps: |
- forming several core elements (111) of a buoyant
material;
25 - forming a carcass (11) by joining the core ele-
ments (111) together;
- applying a curable material (121) to the surface
of the carcass (11); and
- forming several mounts (13) integrated into the

30 curable material (121), for vehicle components.



| ocovered surfaces of the core elenents (111); and form ng el enent
connections (14) between the frane sections (la, |b) and the adjacent frane
el ement s WO2p1imp9rseans of the curable material (121). 1BCT/No2omeiohod in
accordance with claim 11, charac- 15 terized in that the carcass (11) is
provi ded by several core elenents (111) fornmed of a block material of
polymeri zed foam 14. The method in accordance with claim1l, characterized

in that thejgarcass hddhod SiRr Q¥&ELdanObywseNeEdhifoie, elenent s (141)
formed of a block mate- rial of an epoxy matrix with closed pores forned by

m crospheres of fgleassi #5¢ dhe imgx hofhph hbeomathed frkherainclgdes:14,

characterized in_that 5Q§u%£qgegﬁ§a%§$§ég9£§@% %%§t£8§§ erigLD¢g I n the

range of 60-710 kg/ geousl elen
advant ageousl y iﬁoimfngam@e pésgeOt 568 kgfaﬂeléﬁenﬂhe(mnlhodogEtheﬁordance

with claim13 or 14 racterjzed i n_that sive 30strength of
the core naterla?n@sa?mf-h%gr%ﬁ%e06¥a§be8@aﬁﬁﬁlainn£ gv%ﬂt%@eiﬁ%?? 35- 45

MPa. WD 2011/ 139457 12PCGTANGBQA24000443c 4 ThecaBLhed:jn accordance with
claim 11, charac-
- joining the frame sections (la, 1b) and the re-

maining core elements (111) together;

- applying the curable material (121) to the non-
10 covered surfaces of the core elements (111); and

- forming element connections (14) between the

frame sections (la, 1b) and the adjacent frame ele-

ments (12) by means of the curable material (121).

13. The method in accordance with claim 11, charac-
15 terized in that the carcass (11) is provided
by several core elements (111) formed of a block mate-

rial of polymerized foam.

14. The method in accordance with claim 1, charac-
terized imn that the carcass (11) is provided
20 by several core elements (111) formed of a block mate-
rial of an epoxy matrix with closed pores formed by

microspheres of glass.

15. The methed in accordance with claim 13 or 14,
characterized 1in that the specific
25 weight of the core material is in the range of 60-710
kg/m3, more advantageously 350-600 kg/m3, even more

advantageously in the range of 450-550 kg/m’.

16. The method in accordance with claim 13 or 14,
characterized in that the compressive
30 strength of the core material is in the range of 20-80

MPa, more advantageously 35-45 MPa.



erized in that the carcass (11) is provided by several core elenents (111)
bei ng joi ned together by neans of neans taken fromthe group consisting of
5adhesi veso(2dfiy13arsd r od- and pl at e- shaged connecti ng el ecemoR0(1100)14318 The
met hod in accordance with claim 11, charac- erized in that the carcass
(11) is reinforced by one or nore reinforcing elenments (112), 10whi ch have
been fornmed of a material different fromthe core material, being

integrated int o e W KESSid Lldcoddanddew el herhim Bccordangervatd claim
11, charac- erized in that the curable material (121) 15is a

reinforced plasth & &#Apdst td oniwki chthakl taescargesal (Layets BFovidsded
fibre glass famBQ:ééggQal core elements (111) being joined together

by means of means taken from the group consisting of
5 adhesives (16) and rod- and plate-shaped connecting

elements (17).

18. The method in accordance with claim 11, charac-
terized in that the carcass (11) is rein-
forced by one or more reinforcing elements (112),
10 which have been formed of a material different from
the core material, being integrated into the carcass

(11).

19. The methed in accordance with claim 11, c¢charac -
terized in that the curable material (121)
15 is a reinforced plastic composition which includes

several layers of crossed fibre glass fabric (122).



