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and additive material into a metal container-type die to form a first,
outer layer of the structure, the The present invention relates to hulls of
water-  weight of the filler material being from 10% to 30% borne craft and
to processes of making them.        of the total weight of the outer layer;
Materials are currently employed for the hulls   5  driving the die on a
swing frame so as to have of water-borne craft with properties such as low
an inclined movement relative to the stationary weight, high corrosion
resistance and high impact   horizontal orientation of the die; resistance.
Some traditional vessels are still made    heating the die to a temperature
of 200 to 400 of lumber, steel, cement or glass-fibre reinforced   C;
plastics. US-A-3150388 for example disclosed a   10     placing plastics
material including additive ma- portable watercraft made of foam plastics
and re-   terial and reinforcing material Into the die to form a inforced
by a light inner armature, which confers  second, middle layer of the wall
structure, the rigidity to the foam plastics and prevents breakage  weight
of reinforcing material being from 10% to of the same. US-A-2743465
disclosed a ship body     50% of the total weight of the middle layer;
comprising an exterior and an interior layer of  15    driving the die to
rotate on the swing frame so plastics over wooden planks. Also,
US-A-3176055    as to have an inclined movement relative to the described a
ship hull, wherein a layer of plastics  stationary horizontal orientation
of the die; foam was sandwiched in between an inner and an         heating
the die to a temperature of 200 to [err] plastics layer in order to reduce
the inherent  [err]; weight of the ship hull.                       20
placing plastics material including filler material These conventional
hulls have a corrosion re-   and additive material into the die to form a
third, sistance improved to some extent, with reduced     inner layer of
the wall structure, the weight of the inherent hull weight and increased
impact resis-   filler material being from 10% to 30% of the total tance,
but they have a poor bulk property and are   weight of the inner layer; not
suitable to be produced in large sizes. In addi-  25  driving the die to
rotate on the swing frame so tion their manufacture is somewhat complex.
as to have an inclined movement relative to the DE-A-2411628 discloses a
process for manu-      stationary horizontal orientation of the die;
facturing facade-plates, particularly for curtain fa-  heating the die to a
temperature of 200 to cades.
400 C; and A main object of the invention is to provide a   30  demoulding
the wall structure at a temperature hull of a plastics material which
results in improved  below [err]. bulk properties, Increased toughness and
increased     The use of rotating moulding technology solves Impact
resistance and which will enable larger craft  the problems of poor
plastics conformability and to be produced in such materials, for examples
poor bulk property of the resultant hull, and also craft up to 15 metres in
length.               35  reduces the production cost. According to the
present Invention there is         An embodiment of the invention will now
be provided a hull of a water-borne craft the hull     described in detail
by way of example and by [err] a wall structure comprising a three-layer
reference to the drawings, in which: sandwich structure of plastics
material, characteris-  Figure 1A is a schematic perspective view of a ed
in that the inner and outer layers of plastics   40  hull of a water-borne
craft made from material material each Include additive material and filler
according to the invention; material, the middle layer of plastics material
in-   Figure 1 B is a part-sectional view taken along A- cludes additive
material and reinforcing material,    A of Figure 1A; and the weight of
filler material in each of the inner and  Figure 2 is a sectional view of a
rotary modelling outer layers is from 10% to 30% of the total weight  45
machine used in the process of producing the of the respective layer, and
the weight of reinforc-  hull of Figures 1A and 1 B. ing material in the
middle layer is from 10% to        The boat hull has a three-layer sandwich
struc- 50% of the total weight of the middle layer.       ture, wherein 1
denotes an outer layer of the hull, 2 The material of such a hull is
suitable for     a middle layer of the hull, 3 an inner layer, with a
forming larger hulls and has excellent toughness  50   plastics foam layer
4 in the bottom of the hull. and impact resistance. The resultant hull also
has     Polyethylene (PE) is used as the basic material excellent bulk
properties.                          of the outer layer 1, in which
additive and filler are According to a further aspect of the invention
Incorporated so as to physically improve the ma- there is provided a
process for producing a hull of  terial. Suitable additives enhance the
durability of a water-borne craft, the hull having a wall structure  55
the plastics material, for example common ageing comprising  a  three-layer
sandwich  structure,     resistants and ultraviolet radiation resistants.
characterised by:                                      The filler Is a
mixture of the following compo- placing plastics material including filler
material  nents: silicon dioxide, ferric sulphate, carbon black, 2    
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zinc oxide, calcium carbonate,      Similarly as above mentioned,
polyethylene is molybdenum sulphide, and aluminium oxide. The     mixed to
incorporate additive and filler (10-30% in weight of the filler obtained by
mixing the above-  weight) therein, so as to obtain a physically modi-
mentioned components is equal to 10-30% of the    fied plastics. Said
plastics then is put into the die weight of the outer layer of the hull.
5   set which is rotated and heated so that the modi- Polyethylene (PE) is
also used as the basic   fied plastics is evenly spread onto the exposed
material of the middle layer 2 of said hull, with a  surface of said middle
layer to form the inner layer selection from the above-mentioned additives,
and  of the boat hull. also reinforcing material(s), for example glass
fibre,  The  additive(s), filler(s)  and  reinforcing asbestos fibre,
mineral cotton fibre and rock cotton   10   material(s) In each layer can
be selected so as to fibre, carbon fibre or other short fibres, metal fila-
meet the specific different requirements of perfor- ments, metal network or
other metal structural ele-  mance of the hull. ments. The total weight of
said reinforcing material-  The boat hull to be obtained according to the
(s) is equal to 10-50% of that of the said hull's  process mentioned above
Is demoulded at a tem- middle layer. This middle layer is the reinforcing
15  perature below [err]. Then plastics foam is filled layer and plays an
important role in improving the  into the space between the boat bottom and
shell bulk properties of the hull.                      plates from stem to
stern and also into the float The material of the inner layer 3 of the hull
is  cabin and so on. Other necessary parts and means the same as the outer
layer thereof e.g. polyethyl-  made of plastics can be added to the hull to
form a ene as the basic material with additives and fillers,  20
predominantly or totally plastics craft. again 10-30% of the weight of the
inner layer, incorporated therein, so as to physically modify the  Claims
plastics material. Furthermore, a surface garnishing process of   1. A hull
of a water-borne craft, the hull having a said layers may be used to meet
the different  25     wall structure comprising a three-layer sand-
requirements of many kinds of hulls for producing     wich structure of
plastics material, characteris- a satisfactory inner surface. Plastics foam
may be    ed In that the inner (3) and outer (1) layers of filled into the
space between the hull bottom and     plastics material each include
additive material shell plates from stern to stem and into the float    and
filler material, the middle layer (2) of plas- cabin in order to reduce the
inherent weight of the   30  tics material includes additive material and
re- hull.                                                inforcing
material, the weight of filler material The manufacture of the material is
now de-        in each of the inner and outer layers is from scribed.
10% to 30% of the total weight of the respec- Referring to Figure 2, 5
denotes a container-     tive layer, and the weight of reinforcing ma- type
die set for the hull; 6 rotating modelling ma-  35  terial in the middle
layer is from 10% to 50% chine, 7 swing frame, and 8 flame jet nozzles. The
of the total weight of the middle layer. physically modified plastics
materials where poly- ethylene is used as the basic material are put into
2. A hull according to claim 1, wherein the plas- a container-type
metal-made die set of the hull 5.   tics material Is polyethylene. Said die
set 5 is driven to rotate on a swing frame   40 7 and to have an inclined
movement relative to    3.  A hull according to claim 1 or 2, wherein the
horizontal orientation of said hull by way of a       filler material of
the inner and outer layers (3, rotating modelling machine 6. In the
meantime,        1) is a mixture including the following compo- said die
set is heated up to a temperature in the     nents: silicon dioxide, ferric
sulphate, carbon range 200 * C - 400 * C by several lines of flame jet  45
black, titanium dioxide, zinc oxide, calcium car- nozzles 8, so as to make
said physically modified     bonate, molybdenum sulphide and aluminium
plastics materials evenly spread on the inner wall    oxide. of said die
set for forming the outer layer of the boat hull.
4. A hull according to any of claims 1 to 3, In the same way PE as the
basic material  50       wherein the reinforcing material of the middle
mixed homogeneously with additive and reinforcing     layer (2) comprises
glass fibre, asbestos fibre, material (10-50% in weight) is put into the
die set,  mineral cotton fibre, rock cotton fibre, metal which is rotated
and heated to make these materi-     filaments, metal network and/or metal
structural als homogeneously mixed and evenly spread on          elements.
the exposed surface of the hull's outer layer, so as  55 to form the middle
layer, i.e. the reinforcing layer of  5. A hull according to any of claims
1 to 4, having the boat hull.                                        a foam
plastics layer (4) in the bottom of its interior. 3    
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zinc oxide, calcium  carbonate,    Similarly as above mentioned,
polyethylene Is molybdenum sulphide, and aluminium oxide. The        mixed
to Incorporate additive and filler (10-30% In weight of the filler obtained
by mixing the above-  weight) therein, so as to obtain a physically modi-
mentioned components is equal to 10-30% of the       fied plastics. Said
plastics then is put into the die weight of the outer layer of the hull.
5   set which is rotated and heated so that the modi- Polyethylene (PE) is
also used as the basic      fied plastics is evenly spread onto the exposed
material of the middle layer 2 of said hull, with a  surface of said middle
layer to form the inner layer selection from the above-mentioned additives,
and   of the boat hull. also reinforcing material(s), for example glass
fibre,  The  additive(s),  filler(s)  and  reinforcing asbestos fibre,
mineral cotton fibre and rock cotton   10   material(s) in each layer can
be selected so as to fibre, carbon fibre or other short fibres, metal fila-
meet the specific different requirements of perfor- ments, metal network or
other metal structural ele-  mance of the hull. ments. The total weight of
said reinforcing material-   The boat hull to be obtained according to the
(s) is equal to 10-50%  of that of the said hull's   process mentioned
above is demoulded at a tem- middle layer. This middle layer is the
reinforcing   15  perature below [err]. Then plastics foam is filled layer
and plays an important role in improving the  into the space between the
boat bottom and shell bulk properties of the hull.
plates from stem to stem and also into the float The material of the inner
layer 3 of the hull is  cabin and so on. Other necessary parts and means
the same as the outer layer thereof e.g. polyethyl-  made of plastics can
be added to the hull to form a ene as the basic material with additives and
fillers,  20   predominantly or totally plastics craft again 10-30% of the
weight of the inner layer, incorporated therein, so as to physically modify
the  Claims plastics material. Furthermore, a surface garnishing process of
1. A hull of a water-borne craft, the hull having a said layers may be used
to meet the different  25       wall structure comprising a three-layer
sand- requirements of many kinds of hulls for producing       wich
structure of plastics material, characteris- a satisfactory inner surface.
Plastics foam may be      ed in that the Inner (3) and outer (1) layers of
filled into the space between the hull bottom and       plastics material
each include additive material shell plates from stern to stern and into
the float     and filler material, the middle layer (2) of plas- cabin in
order to reduce the inherent weight of the   30  tics material includes
additive material and re- hull.
inforcing material, the weight of filler material The manufacture of the
material is now de-           in each of the inner and outer layers is from
scribed.                                                10% to 30% of the
total weight of the respec- Referring to Figure 2, 5 denotes a container-
tive layer, and the weight of reinforcing ma- type die set for the hull; 6
rotating modelling ma-  35  terial in the middle layer is from 10% to 50%
chine, 7 swing frame, and 8 flame jet nozzles. The      of the total weight
of the middle layer. physically modified plastics materials where poly-
ethylene is used as the basic material are put into  2. A hull according to
claim 1, wherein the plas- a container-type metal-made die set of the hull
5.      tics material is polyethylene. Said die set 5 is driven to rotate
on a swing frame   40 7 and to have an inclined movement relative to
3.  A hull according to claim 1 or 2, wherein the horizontal orientation of
said hull by way of a         filler material of the inner and outer layers
(3, rotating modelling machine 6. In the meantime,          1) is a mixture
including the following compo- said die set is heated up to a temperature
in the       nents: silicon dioxide, ferric sulphate, carbon range [err] by
several lines of flame jet  45  black, titanium dioxide, zinc oxide,
calcium car- nozzles 8, so as to make said physically modified
bonate, molybdenum sulphide and aluminium plastics materials evenly spread
on the inner wall      oxide. of said die set for forming the outer layer
of the boat hull.                                           4. A hull
according to any of claims 1 to 3, In the same way PE as the basic material
so         wherein the reinforcing material of the middle mixed
homogeneously with additive and reinforcing       layer (2) comprises glass
fibre, asbestos fibre, material (10-50% in weight) is put into the die set,
mineral cotton fibre, rock cotton fibre, metal which is rotated and heated
to make these materi-       filaments, metal network and/or metal
structural als homogeneously mixed and evenly spread on
elements. the exposed surface of the hull's outer layer, so as   55 to form
the middle layer, i.e. the reinforcing layer of  5. A hull according to any
of claims 1 to 4, having the boat hull.
a foam plastics layer (4) in the bottom of its interior. 3    
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producing a hull of a water-borne      Gesamtgewichtes der mittleren Lage
betragt. craft, the hull having a wall structure compris- ing a three-layer
sandwich structure, charac-  2. Rumpf nach Anspruch 1, wonach das Kunst-
terised by:                                        stoimnaterial
Polyethylen ist. placing plastics material including filler   5 material
and additive material into a metal    3  Rumpf nach Anspruch 1 oder 2.
wonach das container-type die (5) to form a first, outer      Fillmaterial
der Inneren und ausseren Lago (3, layer (1) of the structure, the weight of
the filler  1) elne die folgenden Komponenten enthalten- material being
from 10% to 30% of the total        de Mischung ist: Siliciumdioxyd, Eisen
(111) weight of the outer layer;                 10      Sulfat, Russ,
Titandioxyd, Zinkoxyd, Kalzium- driving the die (5) on a swing frame (7) so
karbonat, MolybdInsullid und Aluminlumoxyd. as to have an inclined movement
relative to the stationary horizontal orientation of the die;  4. Rumpf
nach elnem der AnsprUche 1 bis 3, heating the die to a temperature of 200
to     wonach das Verstarkungsmaterial der mittleren [err];
15      Lage (2) Glasfasem, Asbestfasem, Mhneralwol- placing plastics
material including additive   lefasern, Steinwolliefasern, Metallfiden,
metalli- material and reinforcing material into the die to  sches Netzwerk
und/oder metallische tragende form a second, middle layer (2) of the wall
Elemente umfasst structure, the weight of reinforcing material be- ing from
10% to 50% of the total weight of the   20  S. Rumpf nach einem der
Ansprfche 1 bis 4 mit middle layer;
einer Schaumstofflage (4) am  Boden der driving the die (5) to rotate on
the swing      Rumpflinnenselte. frame (7) so as to have an inclined
movement relative to the stationary horizontal orientation  6. Verfahren
zum Herstellen elnes Rumpfes elnes of the die;
25       Wasserfahrzeuges, wobel der Rumpf elnen heating the die to a
temperature of 200 to     ehne drellegige Sandwichkonstrukiion umfas-
[err];                                           tenden  Wandaufbau  hat,
gekennzelchnet placing plastics material including filler      durch,
material and additive material into the die to         Einlegen eines
Kunststoffmaterials, wel- form a third, inner layer (3) of the wall struc-
30  ches ein F~llmateriai und ein Additivmaterial ture, the weight of the
filler material being from  enthlit; in eine metallische, behAlterartige
10% to 30% of the total weight of the inner        Form (5), um eine erste,
aussere Lage (1) des layer;
Aulbaues zu bilden, wobei das Gewicht des driving the die (5) to rotate on
the swing      FOllmaterials zwischen 10 % und 30 % des frame (7) so as to
have an inclined movement  35   Gesamtgewichtes der ausseren Lago betrlgt;
relative to the stationary horizontal orientation      Betitigen der Form
(5) auf einem Schen- of the die;
krahmen (7) so, dass eine geneigte Bewegung heating the die to a
temperature of 200 to      relativ zur stationaren, horizontaien
Ausrichtung [err]; and                                         der Form
erhaiten wird; demoulding the wall structure at a tem-   40       Erhitzen
der Form auf eine Temperatur perature below [err].
von 200 bis 400 C; Elnlegen eines Kunststoffmaterials, das ein
PatentansprUche                                       Additivmaterial und
ein Verstlrkungsmaterdal enthalt, in die Form, um elne zweite mittlere 1.
Rumpf eines Wasserfahrzeuges, mit einem   4s        Lage (2) des
Wandaufbaues zu bilden, wobel eine dreilagige Sandwichkonstruktion aus ei-
das Gewlcht des Verstarkungsmaterials von 10 nem Kunststoffmaterial
umfassenden Wandauf-        % bis 50 % des Gesamtgewichtes der mittle- bau,
dadurch gekennzeichnet, dass die innere       ren Lage betragt; (3) und
aussere (1) Lage des Kunststoffmaterl-         Bet~tigung der Form (5)
durch Drehen auf alS jewells ein additives Material und ein FOII-  so  dem
Schwenkrahmen (7) so. dass eine geneig- material enthalten, die mittlere
Lags (2) des      te Bewegung relativ zur stationaren, horizonta-
Kunststoffmaterials ein additives Material und     len Ausrfchtung der Form
erhalten wird; ein VerstArkungsmaterial enthalt, das Gewicht
Erhitzen der Form auf elne Temperatur des Ffllmaterials sowohl der inneren
als auch      von 200 bis 400 * C; ausseren Lage von 10 % bis 30 % des Ge-
55            Einlegen elnes Kunststoffmaterials, das ein samtgewichtes der
betreffenden Lage betragt,       FIllmaterial und ein Additivmaterial
enthilt, in und das Gewicht des VerffrkungsmaterialS In        die Form um
eine dritte, Innere Lage (3) des der mittleren Lag. von 10 % bis 50 % des
Wandaufbaues zu bilden, wobei das Gewicht 4    
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1111 11 des FOllmateials von 10 % bis 30 % des           trois couches en
matibre plastique, caract~ris6 Gesamtgewichtes der Inneren Lege betrogt;
par ls btapes consistant Betitigen der Form (5) durch Drehen aui          a
placer urie matfbre plastique, contenant dem Schwenkrahmen (7) so, dass
elne geneig-      une matiere de charge et une matiere d'addi- to Bewegung
relativ zur stationaren, horizonta-   5  tfon, dans un moule (5) du type
recipient md- len Ausrichtung der Form erhalten wird;          tallique, de
manibre a former une premiere Erhitzen der Form auf eine Temperatur
couche exteme (1) de la structure, le polds de von 200 bis 400 C; und
matibre de charge dtant de 10% a 30% du Entformen des Wandaufbaues be!
elner          poids total de la couche exteme; Temperatur unterhalb 40 *
C.             10          a entraiher le moule (5) sur un cadre oscil-
lant (7). de fagon A lui imprimer un mouvement Revendlcatlons
d'incllnaison par rapport a lorlontatlon horizon- tale fixe du moule; 1.
Coque d'embarcation flottanto, la coque ayant        & chauffer lo moulo a
une temperature de une structure de parol comprenant un panneau   16  200 a
400  C; sandwich & trols couches en matiere plastique,       a placer uhe
matibre plastique, contenant caractdrisde en ce quo les couches Interne (3)
une matibre d'addition et une matiere de ron- et externe (1) de matibre
plastique contiennent  forcement, dans lo moule de maniere a former *
chacune une matibre d'additlon et une matiere   une deuxieme couche
intermddlalre (2) de la de charge, la couche intermddiaire (2) de ma-  20
structure de paroi, le poids de matibre de tibre plastique contient une
matiere d'additlon  renforcement etant do 10% A 50% du poids et une matiere
de renforcement, le polds de      total de la couche lntermedialre; matibre
de charge dons chacune des couches           a entralher le moule (5) en
rotation sur le Inteme et externe est de 10% a 30% du polds      cadre
oscillant (7), de fagon a lul imprimer un total de la couche en question,
et le poids de   25  mouvement d'inclinaison par rapport a l'orien- matibre
de renforcement dans la couche inter-    tation horizontale fixe du moule:
m~dialre est de 10% & 50% du poids total de          a chauffer le moule a
une tempdrature de la couche intermddiaire.                         200 a
400 * C; & placer une matiere plastique, contenant 2. Coque selon la
revendication 1, dans laquelle  3o  une matiere de charge et une matibre
d'addi- la matibre plastique est du polydthylbne.        tion, dans le
moule de manlbre a former une tromsibme couche inteme (3) de la structure
de 3. Coque selon la revendication 1 ou 2, dans         paroi, le polds de
matiere de charge etant de laquelle la matibre de charge des couches
10% a 30% du poids total do la couche inter- inteme et exteme (3, 1) est un
mdlange conte-  35  ne; nant les composants sulvants; bioxyde de sill-
a entrather le moule (5) en rotation sur le cium, sulfate ferrique, noir de
carbone, bioxyde  cadre oscillant (7) de fagon a lul imprimer un de titans,
oxyde de zinc, carbonate de cal-      mouvement d'inclinaison par rapport .
l'orlen- cium, sulfure de molybdbne et oxyde d'aluml-     tatfon
horizontale fixe du moule; nium.                                    40
a chauffer le moule & une temperature de 200 a 400 C; et 4. Coque selon
l'une quelconque des revendlca-          a demouler la structure de parol a
une tfons 1 a 3, dens laquelle la matiere de renfor-  temperature
inft6ieure a 40 * C. cement de la couche intermddiaire (2) corn- prend les
fibres de carbone, lbs fibres  45 d'amiante, les fibres mindrales, les
fibres de coton de roche, les filaments metalliques, les treillis
metalliques et/ou les 6dlments structu- raux mdtalliques. 50 5. Coque selon
l'une quelconque des revendica- tfons 1 & 4. comportant une couche de
mousse de plastique (4) au fond de son volume intd- riour. 55 6. Procddd de
fabrication d'une coque d'embar- cation flottante, la coque ayant une
structure do parol comprenant un panneau sandwich &    


