1 A FRAMEWORK WITH A BUOYANT BODY FOR A SUBSEA VEHICLE AS WELL AS A METHOD
FOR CONSTRUCTION OF A FRAMEWORK A devicg for a hull of a remotely operated vehicle is
described, in which several frame elements provided by a cur- s able material form a frame, the frame
elements containing a carcass formed of a buoyant material. A method of forming the hull is described as
well. When building a remotely operated vehicle (ROV) which is to operate at great water depths, of
several thousand metres, io 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 vehicle
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 2 compressive strengt, ftis known to il frame pibes Wit & . - o ey

AS A METHOD FOR CONSTRUCTION OF A FRAMEWORK

A device for a hull of a remotely operated vehicle is de-
scribed, in which several frame elements provided by a cur-—

5 able material form a frame, the frame elements containing a
carcass formed of a buoyant material. A method of forming the

hull is described as well.

When building a remotely operated vehicle (ROV) which is to
operate at great water depths, of several 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



liquid material which, after setting, exhibits a suitable specific weight and sufficient compressive strength.
Examples of such materials are lightweight concrete and expanding plastics. It turns out that under the
prevailing conditions, such materials do not have the properties required. Among other things, the closed
volumes will result in expansion, curing et cetera not developing in the same way as when the materials
can be vented and moisture, solvents et cetera may io be carried away. The invention has for its object to
remedy or reduc8"4t 164t oife of fifd dFatwbacks 6f tHePBriorrt or at Providesa tséful Alternative to
the prior art.  Theuahjeckiscaachievec thnoughtffeaturestiwhich,arexspecified 4 540 thestescription below
and in the claims tehgt Egllovxré'gh%gn\é%rgiosn Frpivéq%%g f(r:anrge f(e)r gir\%notglilegﬁ%ate vElerpicllesformed as a
truss work, a hulfor the Tike' and substantial y made up o?c?hrndger- or block-s aped elements formed of a
core material with esgpécifie Waight sufficient tolproe 20Wide presarisedvehietebudyancy and with a
compressive stiength sufficient to.withstand aspecificawaterhead pigssireqThe frare dnay 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 TranTE 1615 b8 exX2 Y5 Po%Ed 162 SRERSHt haRIMGA pressuré Biferably, the core
material is formedrefrpalyunerizedtfoan; for edamplerassan epdxy enatrix With €lgsedspores formed by

microspheres of glass, The specific weightiof the care material s preferably intherapge,of 60-710 kg/m3,
more advantageously in the range of 350-600 kg/m3, and even more advantageously in the range of
450-550 kg/m3Man&the tontiresevstrérigthadtthBnateti is preféranly i the Pafge df20-80 MPa,
more advantageeusy:3-35#%MRa. The cylinder- or block-shaped elements are covered with a jacket
preferably formed of a reinforced plastic composition, typically a multi-layer, fluid-tight,

fibre-glassreinfarced,plastic. ;the frame i5 formed, by warked elements of the gore materialbeing put

together into a shape corresponding to the general shape of the frame, for example the supporting
elements, obliqG8%t&ys AR stay Pars Fhé tolé matetiar eBnentsrare olrfctPfodetR&rB§ gtuing, for
example. In portisasuieeding do-reirforeements, for example at cross-sectional reductions, or where load
is to be anchored, reinforcing elements of some material, for example a carbon-fibre-reinforced material,

steel et cetera, fMay be é@@gratsdaJ%%@%@J@memgogm@\d%w%fp%ce,@fm@&?ria! elements
is then clad with a 15 shell which is formed of a curable material, typically a fluid, curable plastic

compositioh, is beird appPhedrB&hyTeiftorcdt Aith 1a)efd6f feirforcingabriESh s8éh a way as that
known to a person skilled in the art of fibre-glassreinforced plastics or the equivalent. In the course of the
20 constructionldfeheciesed shelb rivielvecessary ansuriitsfor compureits stich aee td Peimounted on

the completed framer for.@xample, prajecting, ligs, plates et catera, arefeEmedd substan-

tially made up of cylinder—- or block-shaped elements formed

of a core material with a specific weight sufficient to pro-

20  vide prescribed vehicle buoyancy and with a compressive
strength sufficient to withstand a specific 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/m’, 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



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 fofmed of a buoyant material, characterized by the
frame elements being provided by a curable material being arranged on the surfaces of the carcass,
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 closéd Pore¥Rormed by thidradpheres oPYRISs. THi®RCa GH6TE bf tnatefial® wwhith are easy
to shape and exhibit suitable: Bratetialproperties.cihe specific weight of thel core materiabmay be in the
range of 60-710 kag/m3, more advantageously 350-600 kg/m an%_ ven more advantageously in the
range of 450-5§§%¥rﬁ§?‘fhgy olrﬁgrfe%sgé m}ﬁf)tl ﬁa 2 glul ki e

ive strength of'the’ material may be'in the range of 20- 80 MPa,
more advantageeuasiy85-48 MPas The-core material will thereby be able to withstand the prevailing water
pressure at great sea depths with a shell of moderate thickness. lo The carcass may be provided by
several core elementxwhichi arefjoined tagether bydneansai treaits takenctrom the-graup consisting of
adhesives and Eod- and BLat_%bsteatnﬁed (:onnectiépgS lements. There%ggssi@j}liti@geare eDroviq;ad fora

c

) . Elng % Sr 1nto dpe” correspo genera )
rational and quick cons ruction of the carcass. Is The carcass may Include one or more reintorcing

elements formed#heiPg nedteriBf differ@at fréAT the el Matéfals THRPEDY Tite AURTRAY Be formed with a

narrowing et cetgraiforoptimum adaptatian te the components thatare: to be fittedrinto if-8 The curable
material may be, a reinforced Elhastic composition. I%/Iore S ecificallytthe reinforced, curaple plastic
composition may ihdfiitde S&Veraf Tayets Bf fibtd glasy fabiie 'Stich mat&ials Provide"§ood Bossibilities for
reinforcing:elementifansitors,tare Weight-saving and regure-itte maintehansgudn sosecond-aspect, the

invention relategnote spegifically fo gmethagot.constrycting a frame for.afemotely.operated vehicle, in

which several frame elements form a carcass provided by a buoyant material, characterized by the
nunhodin-SOCHﬂﬂﬁﬁ%ﬁéfomﬁMMﬁ%ﬁgﬁ%? a carbon-fibre-reinforced material,

steel et cetera, may be integrated. The complete frame-shaped
body made up of core material elements is then clad with a

15 shell 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



forming several core elements of a buoyant material; 5 forming a carcass by joining the core elements
together; applying a curable material to the surface ofjthe carcass; and  forming, integrated into the
curable material, several s mounts for vehicle components. The method may alternatively include:
forming one or more frame sections by joining the respective core elements together and applying the
curable material to at least part of the surface of the carcass; -joining the frame sections and the
remaining core &le-ThefttStéifetter: CappRitty tHE chirdble hhatetial 0 tve RdhSCoveteB st Sfaces of the
core elements; andsforming element connections between the frame sections 15 and the adjacent frame
elements by means of the curable material. Parts of the frame may thereby be prefabricated, jigs may be

used, and fram%@ct;_ieeé may. bestored Eeﬁ‘EH@VHXT‘Q“H&@Q%P%@%e%@&%m{%e ]YQ}HJ_QG- The
carcass may be provided by several core elements formed n of a block material of polymerized foam.

More specifically” the Bibidk hatdhial ffoé AheearMathy with clo&8d ifbrBs fofMRdetiy fnicrospheres of

glass. 5 more advantageously in the range of 450-550 kg/m3. The com-
pressive strength of the material may be in the range of 20-
80 MPa, more 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 moderate thickness.

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 rational

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;



The specific weight of the core material may be in the range of 60-710 kg/m3, more advantageously
350-600 kg/m3, and even 25 more advantageously in¢he range of 450-550 kg/m3. The compressive
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- 30 sisting of adhesives and rod- and plate-shaped connecting elements. 6 The carcass
may be reinforced by bre B hofe réihféred 8lements¥ormeed ¢4 fatefarditferénefrohfthe core
material being integrateghintorthe Larcass1e The eutiable taaterial may bed reintateed plastic
composition s which jnclu§es several crossed layers of fibre glass fabric. In what follows, an example of a
preferred embodiment is escribed, which is visualized in the accompanying drawings, in which:  Figure
1 shows in perspectivéamassembldd eardass foradioframe foraed asa Fuss WorkeFiglré 2 shows, on a

larger scale, a sggtionsof-the assembled.carsassnEigure 3 shows, on the same scale as figure 1, a
complete frame, in which the carcass is covered by a rein-15forced plastic composition; and Figure 4

shows, on a Iarg%rescalghgoprg% sgfgggnogtaiggrtlyoni%fﬁlfﬁen?e element. In figure 3 the reference

numeral 1 indicates f’:\neframe comprising several frame elements 12 and component mounts 13 ar- n
ranged to provide the Feees8anPhGoyan&Pveluriecarpyifg capachy, ngihty attheRment surfaces et

cetera to fix, cagyeand ascemwrodate-dbe-corapgnents-(notshoym)inelydeddn . remotely operated
vehicle (ROV) known per se.
terial to at least part of the surface of the carcass;
0 - 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
15 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
20 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/m3, and even
25 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-
30 sisting of adhesives and rod- and plate-shaped connecting

elements.



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 substantially 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- 7 rial is chosen on the basis of the
maximum water depths for which the ROV is dimensioned. The example of material type mentioned has a
specific weight i fhe"farge st #50-5%0 k§/i3 Cand the¥ohiptessiveStreridth bt the thateiat is in the
range of 35-45 MPa.sPriot-testhesjpining-pe;the cafe etements #1drhave-beernachiseddn accordance
with the shape gf tlhe frzilmeeljgnéje%) Eh%tothe core (%Igmsegts 111 mutually engage in a locking manner.
The core elements 111 are gre erably fixed %o each other by means of a suitable adhesive 16, pos- 10
sibly complemented by the use of, for example, rod- or plate-shaped connecting elements 17 which are
anchored to or éffbedtietfintheddre dlénthts 1912 Wheh HecesdaR/: 36+ ekanple fF pbitidhs in which
cross-sectional weduetiansarelagcessaly=0n aceadrtiofl the-attaclimenbet camponenis fiat.shown) on the
15 frame 1, reinforcing elements 112 have been fitted, which are anchored to the carcass 11 and/or to a

frame element 12 sprouneing aportign ofthecarcass 11, fhedrame elgmentsd2-aresfosmed by a shell
12a being built up around the carcass 11, see figure 4, a plastic composition 20 121 reinforced with a

ngure :
suitable materid T22°%6r eXample ohe'orihdre types of ﬁE‘n% GRSSTRBHE 1h8ing appiR o the surfaces of
the carcass 11.wAtithie:transitions between different 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 peg se. sufficienthsfarinon-saidframe elements 42 dhe-fameselements 12 and the
element connections 14 all fit tightly around the carcass 11. The frame elements 12 and the element

connectiond 14 together 30 foii'the BEARAg Xtruttire’SFihE frire 1, whereas the carcass 11 fills in

substantially all the cavities of the frame 1, providing a compressively strong support for all the frame
Figure 2 shows, on a larger scale, a section of the assem-

bled 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-



8 elements 12. Parts of a frame element 12 may be provided by pre-shaped shells (not shown) which are
complementary to the core element 11 to be clad. Several shells may be joined together by s means of
said reinforced plastic composition 121, 122, and they may be combined with reinforced plastic
composition 121, 122 which is applied directly to the surface of the core elements 111. The component
mounts 13 are integrated in the frame by suit- io able attachment details, for example formed of metal,
being anchoredtin elr%irﬁBPc%edlp%%tiEﬁ%n‘?ﬁéﬁﬁoﬁflﬂ}%?@éﬁ&%rﬂ’?%ﬁﬁoﬁﬁ%ﬁsofﬂ% plastic
composition 121h1282, passiklyvalse exiendingdnteltheradjacent cote efement11i forthe=desired stability
to be achieved.H!s The cogqll%tgd frame 1 Provides ?%hﬁlhwp}il%h gtasnté%h IC}/ a _dSetjf? carcass 11 which

tly_ar
in turn provides sufficient supportaforslgtﬁCi)lartlscofﬂt%leg rame 1 and prevents ﬁ1e rame 1 from collapsing

when exposed tgreat wateripressares: gtthesame tinvs space keprovided for instaling ROV

components n where, conventiopalhy bueyancy bedieshaye; been placed;the huayancy 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 T& 16 by'joinifg the Ye&Pe AR ¢ore eletélfts TP gether nd 4t IER5E VR these with
the plas- 25 tic compositien 123322 én order, then ctorjoire thenframe sédtion(shdd, b tertbegemaining

core elements 111 and $hen,apply the plasfic compesition 121,122 to the nep:covered portions of the
carcass 11 with sufficient overlap with the frame sections la, Ib covered earlier. 9 Claims
fixed to each other by means of a suitable adhesive 16, pos-

10 sibly complemented by the use of, for example, rod- or plate-
shaped connecting elements 17 which are anchored to or embed-
ded in the core elements 111. When necessary, for example in
portions in which cross-sectional reductions are necessary on
account of the attachment of components (not shown) on the

15 frame 1, reinforcing elements 112 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



1. A frame (1) for a remotely operated vehicle, in which several frame elements (12) provide a carcass
(11) formed of a buoyant material, wherein the frame glements (12) are provided by a curable material
(121) having been arranged on the surfaces of the carcass (11), forming a rigid shell (12a) around the
carcass (11), characterizedinthat the carcass (11) is provided by several core elements (111) which 10are
joined together by means of means taken from the group consisting of adhesives (16) and rod- and/or
plate-shaped c@ri:?é?ﬁmbsel%%ents (17). 2. The frame in accordance with claim 1, charac- terizedi nthat
the carcass (11) is provided 15by several core elements (111) formed of a block material of polymerized
foam. 3. The fratnetia actoeddncewithlclain 1, tharas- tesizedpnthdt thé carcasss{ll<d provided by

several core elements;(111)founed,of a,hlock 2Qmaterial of an.eRoXy matrix with,closedgores formed by
microspheres of glass. 4. The frame in accordance with claim 2 or 3, ¢ h a - racterized i n that the specific

weight of the cdtéthaterial fs fftre fthge’ 67 66571 PRGANS, Z5rorE advantehestihy 35D-630 kg/m3, even

more 5 means of said reinforced plastic composition 121, 122, and
they may be combined with reinforced plastic composition 121,
122 which is applied directly 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, 1lb 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, 1lb covered earlier.

30



advantageously in the range of 450-550 kg/m3. 5. The frame in accordance with claim 2 or 3,ch a -
racterized i n that the compressive strength of the corg material may be in the range of 3020-80 MPa,
more advantageously 35-45 MPa. 10 6.The frame in accordance with claim 1, charac- erizedinthat the
shell (12a) is fluid- tight. 7.The frame in accordance with claim 1, charac- erizedi nthat the carcass (11)
includes one or more reinforcing elements (112) formed of a material different from the core material.
8.The frame in accordance with claim 1, charact érized i"h that the curable material is a ioreinforced

plastic composition (121, 122). 9.The frame in accordance with claim 87, charac-
1. A frame (1) for a remotely operated vehicle, in which

several frame elements (12) provide a carcass (11)
formed of a buoyant material, wherein the frame

5 elements (12) are provided by a curable material (121)
having been arranged on the surfaces of the carcass
(11), forming a rigid shell (12a) around the carcass
(11), characterized in that the carcass
(11) is provided by several core elements (111) which

10 are joined together by means of means taken from the
group consisting of adhesives (16) and rod- and/or

plate-shaped connecting elements (17).

2. 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

material of polymerized foam.

3. The frame in accordance with claim 1, c¢char ac -
terized in that the carcass (11) is provided
by several core elements (111) formed of a block

20 material of an epoxy matrix with closed pores formed

by microspheres of glass.

4. The frame in accordance with claim 2 or 3, ¢ h a -
racterized in that the specific weight of
the core material is in the range of 60-710 kg/m?,

25 more advantageously 350-600 kg/m?, even more

advantageously in the range of 450-550 kg/m3.

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

30 20-80 MPa, more advantageously 35-45 MPa.



erized i n that the reinforced, curable plastic composition (121, 122) includes several layers of fibre glass
fabric. is10. A method of constructing a frame (1) for a gemotely operated vehicle, in which several frame
elements (12) provide a carcass (11) formed of a buoyant material, characterized in that the method
includes the following steps: forming several core elements (111) of a buoyant material, forming a
carcass (11) by joining the core elements (111) together; applying a curable material (121) to the surface
of the carcass (11%;-and T formifgseVeraFrfouiis EE3) intégratéd thtd theTlirablé material (121), for
vehicle components. 11.tThermethod i accotdanaee withcelainmd) charaer) iserizeddn that the method

further includes: 30-formin ope or more frame sections (la, Ib) by joining the respective core elements

(111) together 11 and apﬁ]ylng the curable material (121) to at least part of the surface of the carcass
(11); joining the frame sections (la, Ib) and the remaining core elements (111) together; applying the
curable material (121) to'tHe HoR"Eovetet SUHEEEE6f the"Core'déments (117)2ahd® © ~

5 terized in that the carcass (11) includes
one or more reinforcing elements (112) formed of a

material different from the core material.

8. The frame in accordance with claim 1, c¢char ac -
terized in that the curable material is a

10 reinforced plastic composition (121, 122).

9. The frame in accordance with claim 87, c¢c har ac -
terized in that the reinforced, curable
plastic composition (121, 122) includes several layers

of fibre glass fabric.

15 10. A method of constructing a frame (1) for a remotely
operated vehicle, in which several frame elements (12)
provide a carcass (11) formed of a buoyant material,
characterized in that the method
includes the following steps:

20 — forming several core elements (111) of a buoyant
material;

- forming a carcass (11) by joining the core
elements (111) together;
- applying a curable material (121) to the surface

25 of the carcass (11); and
— forming several mounts (13) integrated into the

curable material (121), for vehicle components.

11. The method in accordance with claim 10, c¢c har ac -
terized in that the method further includes:
30 - forming one or more frame sections (la, 1lb) by

joining the respective core elements (111) together



forming element connections (14) between the frame sections (la, Ib) and the adjacent frame
elements (12) by means of the curable material (121), 012. The method in accordance with claim 10,
charac- terizedi nthat the carcass (11) is provided by several core elements (111) formed of a block
material of polymerized foam. 13. The method in accordance with claim 10, charac- 15terizedi nthat the
carcass (11) is provided by several core elements (111) formed of a block material of an epoxy matrix
with closed pores formed'Hy mittb¥pheres'6f GlassP14. The Théthbd ih‘dccdriiafte iftP Elaim 12 or 13,
20characterized i n that the-specifieneight obthe care- matedaldsda the range of 60-710 kg/m3, more
advantageously 350-600 kg/m3, even m%re a vantageou%%/ in th? rangﬁgf %SDOOTSE}Qekg/m& 15. The

. . 7b n 15,
method in accordance with claim 12 or1 , S5charactenized | n that the compressive strength of the core

material is in the range of26-80VMPas prcrecddvaitageduislhy)35-45MP2 16. The method in accordance
with claim 10, characterizedi nthat the careass (L)ds providedr-ia1 (121) to the non-

covered surfaces of the core elements (111); and
- forming element connections (14) between the
frame sections (la, 1b) and the adjacent frame

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

10 12. The method in accordance with claim 10, c¢charac -
ter i1zed in that the carcass (11) is provided
by several core elements (111) formed of a block

material of polymerized foam.

13. The method in accordance with claim 10, c¢char ac -
15 terized in that the carcass (11) is provided
by several core elements (111) formed of a block
material of an epoxy matrix with closed pores formed

by microspheres of glass.

14. The method in accordance with claim 12 or 13,
20 characterized in that the specific
weight of the core material is in the range of 60-710
kg/m3, more advantageously 350-600 kg/m?, even more

advantageously in the range of 450-550 kg/m3.

15. The method in accordance with claim 12 or 13,
25 characterized in that the compressive
strength of the core material is in the range of 20-80

MPa, more advantageously 35-45 MPa.

16. The method in accordance with claim 10, c¢char ac -
terized in that the carcass (11) is provided
30 by several core elements (111) being joined together

by means of means taken from the group consisting of



30by several core elements (111) being joined together by means of means taken from the group
consisting of 12 adhesives (16) and rod- and plate-shgped connecting elements (17). 17. The method in
accordance with claim 10, characterizedi nthat the carcass (11) is reinforced by one or more reinforcing
elements (112), which have been formed of a material different from the core material, being integrated
into the carcass (11). 18. The method in accordance with claim 10, characterizedi nthat the curable
material (121) is a reinfofeed plastic dorpositioniwHichiRtiudes SevitaPiRyers BRErdssed fibre glass
fabric (122). elements (17).

17. The method in accordance with claim 10, c¢charac -
terized in that the carcass (11) 1is
5 reinforced by one or more reinforcing elements (112),
which have been formed of a material different from

the core material, being integrated into the carcass

(11) .
18. The method in accordance with claim 10, c¢charac -
10 terized in that the curable material (121)

is a reinforced plastic composition which includes

several layers of crossed fibre glass fabric (122).



