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RESI STAI\I'R,@@N?W‘@H BOARD The present invention relates to f ant
sandwi ¢h boards intended for:use as vvaII panels or ceili ngb’i‘ﬁn{g‘%@hﬁ%
interiors of rooms subject to stringent ¥ire codes, e.g. interiors on board
ships, oil platforns or inside certain types of bUI|di ng structures. The

I nvention further relates to nmethods of manufacturing such sandw ch boards

or inter )i e.. 10 Various requirenments put on wal l
panel s a%ﬁz%ﬁ&ﬂgﬁhﬁ Eg&m&ﬁﬁ* \,%u +ohs e.g. related to cost, weight,

heat 1 nsul ation, sound [ nsul ati on r esi st ance to wear, resistance
to chem ca,J[,s aest hetlc val Uﬁ n ad % g %

consi der at 18hs PASPEN T P EeR éoflntrr %?o %dﬁfﬁﬁs BBFdSanEWEEh ous
forms. A davalrdsh imwssnded rfelrevasee as tdnsalpr eIl LobkeXte EDIRGS S& @
core o mne%a wool v¥0th st eel Iat V\t)n on both sjdes. For

st ruct ur al ‘b RELQEP aQonsOYRE Q| SEEFRITRL ©0Codgsy oyt with

the fibremtexiensi n@ htfamvmlsﬁpsgndllt r;ﬂdAuﬂmﬁs adgem@lae Td&tfegifrﬁ by
adhesi ve. Sone exann f.this kin sandwi oar are explained in
Dani sh pat &fRe %ppPl cat ‘Gﬁldo"sr%/ 78t Fulcgéluﬁ?h AUdtfst 38Ysntagn  dyrthersons

of aestheti€latbye id meétEOABORILY msﬁdfa@thamh?atselémeséhaﬁhchl Mfardd th

pl astic pr coyeﬁed wi,t h, PVC f(F)ilHIg g;\-/"tc faoil a thickness 0.150 nm can be
col oured &M 1R%EHREGLIALSpPEOAYSES, s WSeppear ance. Al t hough a
producd of this kind satisfies nost of the codes 30 presently applied,

the pl asti Iam nat e |neV|taq:5y IS, a sourcia of heat rel ease and a source of
har nful an ous requirements put on wall panels and ceilings for

such applications e.g. related to cost, weight, heat

insulation, sound insulation, resistance to wear,
resistance to chemicals, aesthetic value in addition to

15 fire hazard considerations have led to the introduction of
sandwich boards in various forms. A sandwich board of
relevance in the present context comprises a core of
mineral wool with steel plate liners on both sides. For
structural considerations ﬁhe mineral wool core must be

20 arfanged with the fibres extending crosswise and . the
liners adhered to the core by adhesive. Some examples of
this kind of sandwich board are explained in Danish patent
application 3526/75 filed 4th August 1975.

25 For reasons of aesthetic wvalue it is commonly used to
laminate the steel liners with plastic or covered with PVC
foil. A PVC foil of a thickness 0.150 mm can be coloured
and textured to provide an attractive appeai‘ance. Although
a product of this kind satisfies most of the codes

30 presently applied, the plast'ic laminate inevitably is a
source of heat release and a source of harmful and

poisonous gases when exposed to open fire.
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poi songus gases when exposed to open fire. CONFI RVATI ON COPY 2 It has

been suggested to cover the steel liners with a very thin |ayer of polyner
mat eri al- w@98/24643 | ayer with a surface thickness of 0.030 nPEI/RKSGEa0Se7 t O ,
m ni m se heat rel ease and gas rel ease upder fire exposure. However, such 5
products have failed to gain acceptance on the market because of the |ack
of aesthetic value offered. The publication WD 95/30 552 contains the -
suggestion of building a sandwi ch wall panel with a nmetal liner with a 10

decor at vezdt_COhaBr ikﬁlﬁen esgglgaslteplr Oﬂdﬁtddgﬂkma tﬁephéllté@ amhn]gn:sofwﬁtrpit)ace of
art. According to.thiis publication the ar anel i s manufacture )
st acki ng t‘fﬁg‘é‘?hﬁ?lvaﬂi R a;ﬁpaﬂ@}%ra rvar#)]c’h fefal &f 'a}y%df"ég]f‘rénsfer
paper and durfeed Rhesknegst hef SDaOBOf afim aihi NBrder i 06 akidihids80hdat

m nut eS whereby the gye tranifers to thed‘fj} ate surface. EP-

A 00 72 461
contains & t3B7 €87 EEMPRAGoNDASH ity PFPRSUteel HOMEVET of s&cg
t hi ckngss podadtds MAde a faidesf etoprgatas abteptinkes qu achdemaekrta

o "SR EEE o s BB e S o et
printing of textiles. 25 The solutions suggested in the prior art do not
seemto hquﬂae g%iugiqc%@/io%haﬁg %fS/%%e ggﬁkec;[oritnajfrilsr e%ﬁgOfs gaé]eesléion of
building a sandwich wall panel with a metal liner with a
10 decorative colouring, e.g. a reproduction of a photograph
or of a piece of art. According to this publication the
board panel is manufactured by stacking together various
components among which metal foil and a transfer paper and
by heat pressing the stack for a time period of 5 to 30
15 minutes whereby the dye transfers to the plate surface. .

EP-A 00 72 461 contains a suggestion for continuous
printing of a steel plate of a thickness of 0.75 mm by a
transfer process which takes place between a double band

20 press.

DE-C 26 42 350 and DE-C 29 14 704 offer wvarious
suggestions for dyes and printing methods related to
transfer printing of textiles.
25 _
The solutions suggested in the prior art do not seem to
have gained any share of the market in fireproof panels,
presumably because the manufacturing methods are too
cumbersome or costly or perhaps because they failed to
30 come up with products which can truly meet all the
applicable requirements.

The invention provides a method as recited in claim 1.



presumably because the manufacturing nethods are too cunbersome or

costly owo%mgﬁs because they failed to 30 cone up WHAT/DRGBSE! S
which scan truly neet all the applicable requirenments. The invention

provi des a method as recited in claim & 3 This provides a highly
ef ficient manufacturing nethod adapted for outputting a.liner by neans ef
which it is possible to manufacture a sandw ch board which satisfies all

t he requirements nentioned abpove. and l.ch exhibits erfor ce, during
fire testBriEpRTRVidssSt hd mRjartYy 8%58&95‘5 oﬁ‘aﬂﬁlgaar?gzr%@tnq oa@}‘ e
liner is jdgptededdy vwaypottanyr ansiidnenr dspsmeshischopemtitch aikarige
variety of colours and 8 tterns. The dsur%ags ﬂinigh S giégié%
resi stantPeSSHede &y PHR g?%ﬁﬁﬁ? FaySBRICHER, APAEY WWRITE AT AT e
covering yi chhBBY¥ehiyr dnferit saGRet £6Redl Bpoviee and felibchi rixdlibirds la one of
the | ast stages of room f,ini sg]ls‘?né; Thg I nvent.i.on furtggr gxrovi deaja‘b t hod
of nmeduf REEFPFHRRCES Aing TS BRF TS afiRsH Aoty 58°r B83PE4 5% T ai m 8.
This provggesds henmaing agitkétgtoflag . sahdniindwatd dmpath¢edf byestang t he
strictest fire requirenents and cg&ﬂtable of . rreetig_% al sg_. hhe
mul titudeet & CERRELES0 PTACRFT oMY PEFBILSd 2t 2THov¥2rifhd Ybard
can be ngfubastur gghdat wopsrms | velriel owwtidce Theinbyhnt iien fhidinky
provi des a sandw ch board as r%fited in claim9. . .
resistant to wear and the product may be shipped with a
10 protective covering which may stay in place preserving the
surface finish until one of the last stages of room

finishing.

The invention further provides a method of manufacturing a

15 fire resistant sandwich board as recited in claim 8.

This provides the manufacturing of a sandwich board
capable of meeting the strictest fire requirements and
capable of nmeeting also the nmnultitude of other
20 reqﬁirements referred to above. The board can be

manufactured at comparatively low cost.

The invention further provides a sandwich board as recited

in claim 9.

25
This board meets all requirements relevant to a board for
use as interior wall panel or ceiling as explained above.
Preferred embodiments appear from the dependgnt claims.

30

Further features and advantages of the invention will
appear from the detailed description given below with

reference to the appended drawings, on which



25 This board neets all requirenents relevant to a board for use as
interior wall panel or ceiling as expl ai ned above. Preferred enbodi nent s

appear. f WEM&4643dependent cl ai ms. 30 Further features and PS&HRINABOI of the
i nvention will appear fromthe detail edg description given below wth
reference to the appended draw ngs, on which 4 Fig. 1 il lustrates

schematically a transfer wprinting station used according to the nethod
according to the invention, 5 Fig. 2 shows a transverse section through
a portiongef. tthe hoandtaeatersdi rhiamdhicahlent aon trmms ferg. Iﬁrimsilm;rvs a

pl anar view of a bo accor di LN n I S are
schemati ¢ and not ﬁ%@%ggaqqif4“%%£25%&%%d¥$ %bgtgg%%qgﬂaéégﬁ 4 é%gntra
to facilitate underhicardigiviegrttilom,i nventi on, other parts being onrtted from
the drawi ngs for the sake of clarity. Throughout the 15 draw ngs

Identical references are wused to designate identical of simlar itens.

Ref er gncepig.f i2r st smde t® transidrere asbetbbnetplranagh oa portibe tofinsfer
1 Ust rat od i Ti g EhE Boad AT 1o (el TREPrEm ni o1 o ia
br ought together _
Fig. 3 shows a planar view of a board according to the
invention.
10
All the drawings are schematic and not necessarily to
scale and illustrate only parts essential to facilitate
understanding the invention, other parts being omitted
from the drawings for the sake of clarity. Throughout the
15 drawings identical references are used to designate

identical of similar items.

Reference is first made to fig. 1 for a brief explanation

of the transfer printing process as applied according to
20 the invention. In the station illustrated in fig. 1 steel

plate web 11 unrolled from the coil 9 is brought together

with transfer material web 12 unrolled from the transfer

take-off roller 18 in surface-to-surface contact while

passing around a gduide roller 19 to enter into _contact
25 with the surface of heated roller 13.

Backing paper unrolled from backing paper take-off roller
15 is placed on the outside of the steel plate web 11 and
the layers are held into surface contact with the
30 cylindrical surface of heated roller 13 by means of the
pressure applied by blanket 17 which follows an endless
loop and which is tensioned to the extent of applying a

radial surface pressure onto the webs sufficient to



wi-t h transfer material web 12 unroll ed frontthe transfer take-off roller 18

in surfage-defiedr face contact while passing around a gurd@dﬁghhg@mﬁ%t()
epter in o con act 25 with the surface of heated roller 13. Backing paper

unrol | ed from backing paper take-off roPler 15 is placed on the outside of
the steel plate web 11 and the |l ayers are held into surface contact with
t he 30 cylindrical surface of heated roller 13 by neans of the pressure

appl i ed by bIanket 17 ich fol]o dless |l o and mhtc t ensi oned
P07t he. exPERVEIE G \3 hipravaabalvedn: FE Findhd Hetéthel.end The
sufficientsde®l plmtgevent any slippage between the transfer material and.
t he steel plate. In a preferred enbodi nent of the invention a pressure 5

within.the range from2 to 4 Bars has been found effective. The dianeter of
t he heat edq obl eprawrbedw@mwumdntheofolﬁm im\mrﬁfﬁrabla/ b&létsstu&ea
tenperature Qf, 210[err]C. The 10 tra sf eré and, the steel plate
web pass &F approxi hakety 859 of c’roI ?ﬁﬁrp 8Py P&Peadf®

heat ed roldfreddivewki ng a turn around another gurde roller 19. 15 At the
guide roller where the webs | eave the heated roller the transfer materi al
web is separated fromthe steel plate web to be wound on transfer t.ake-up

rol I er l4htheqsamedeel gevehet heateld thelheat ady abé e60i0s rmingddt Ghe
roller is preferably kept to a temperature of 210°C. The
10 transfer material web and the steel plate web pass around
approximately 80% of the roller periphery to 1leave the
heated roller by making a turn around another guide roller

19.

15 At the guide roller where the webs leave the heated roller
the transfer material web is separated from the steel

plate web to be wound on transfer take-up roller 14.

The speed of revolution of the heated roller is tuned to
20 achieve a contact time for every point on the web in the
order of 20 to 30 seconds which has been found sufficient
to ensure a satisfactory transfer printing by sublimation.
In the preferred embodiment the equivalent speed of web

motion will be in the range 3 to -5 meters per minute.

25
For-other embodiments featuring larger diameter rollers,
e.g. up to 2,000 mm, the speed of revolution is set to
correspondingly lower values in order to maintain a
contact time in the order of 20 to 30 seconds.

30

The density of dye applied in the sublimation process is
estimated to be in the range of 1 to 5 g/m?, preferably 1
to 2 g/m?. - '



20 achieve a contact tine for every point on the web in the order of 20 to
30 seconds which has been found sufficient to ensure a satisfactory

transf erwprs4é4dag by sublimation. In the preferred enbodi RERDKINE507

equi val ent speed of web notion will begn the range 3 to 5 neters per

m nute. 25 For other enbodinents featuring |larger dianeter rollers, e.g. up
to 2,000 mm the speed of revolution is set to correspondingly |ower vatues
in order to maintain a contact tinme in the order of 20 to 30 seconds. 30

The densi iyvohgdype s Rdpddted hersmbthevkpentPeaasTelrs meiidrmiledki® be in
the range of 1 to 5 prefera

[nferr bly 1 to 2 g/nR. . 6 I ng been
separ at edtPEoRtaRd sﬁ%%ﬂ etwghsf]ér %?%?galtwf’hé“‘?fg? gpide pgre Vlﬁﬁgbarﬁ ]

. passes tWsMkepaGuitdr rotder thénBackisepasaiad dn@merbs RacKivameser and
fromthe bl anket. Foll ow nqﬁ% strai ght ass th(i stfe{__ pl ane web is vg)und 5
onto coi | FablPydBene? WHRLISRYG nPaF aytetpeeds%?l? of P+RFF e nis D

pref esr edontgnbediimamt toge®ller with GHPInS&Slayerddl webhyFepeilorl of a

t hi ckness of approximately 20 microns. The pol yethylene foil is surface
treated on the 10 side facing the print on the steel- plate web

with adheshve. tifBi s kirBfeptelloi | eliBsdhAeAtLl OUREiILO PTOVi dempHieeste a -
protection of the liner and it can easi_lesc be geelfd of f when delsi reéi
wi t hout tBatvRghYdems &@dddi ffnt@ thickness of  approximately 20

microns. The polyethylene foil is surface treated on the
10 side facing the print on the steel plate web with

adhesive. This kind of foil has been found to provide

adequate protection of the liner and it can easily be

peeled off when desired without tearing. Other embodiments

aimed for sturdy protection may feature heavier grade
15 foils.

The steel plate web 11 leaves the heated roller with a
temperature about 210°C and cools down in the air to a
temperature in the range approlximately 60 to 70°C at the
20 point of winding on the liner coil 10. The remanent heat
of the steel plate web furthers the adhesion of the

protective foil.

The coil of steel plate 9 used in this process comprises a

25 steel plate of a thickness in the range of 0.5 to 0.7 mm,
the steel plate having been pre-treated with a surface
coating. This surface coating, which is applied in a set-
up not illustrated in the drawings, comprises a polyester
based material with embedded spheres of polyamide.'In the

30 preferred embodiment a base layer of polyester material is
applied to the steel plate and cured, and a top layer of
polyester with suspended polyamide spheres is subsequently
applied and cured.



ai.med for sturdy protection may feature heavier grade 15 foils. The steel

pl at e waPoddnd@@asves the heated roller with a tenperature PonpkehdsezZ and
cools down in the air to a tenperature 4n the range approxi mately 60 to
70[err]C at the 20 point of wnding on the liner coil 10. The renmanent
heat of the steel plate web furthers the adhesion of the protective foil.
The coil of steel plate 9 used in this process conprises a 25 steel plate

of a thi S t t h b
O ot oy EHESPRRE, 185G Mgt e AfpRokifikellle 14 Mnlanid spr hahagebeey
in a set-mepenotof | Pedtiestar i haﬁﬁél dméﬁﬁﬁgélrcoﬂﬁﬂ-gestqhe p@%s%éyegased

materi al &ﬁpgmgd%ﬂ é&@f«ﬁf?n&i @@Mﬂ@a?éfy“l‘g YPandl Y& ' sduare

enbodi+ren ase | ayer ester "‘materi I's applied to the steel plate
and cur edrebed ®f opOIlHyéteﬁf hﬂﬂ%sﬂ@te\ﬁllﬁi s‘{ﬁ%b@néeat?)ol‘lyeﬁﬁ%'és sBREres is

S“bsegue”éléx aapl ied and ﬁb‘; yestepigeﬂo@ée | Byer tpQEPr ireShS@Pr exknat el y

rans p square neter sed materlal whil e the top 1 ayer
conpr i sespahyanddei oﬂallleapﬁr@ﬁ%ﬁﬁlr?ngﬁcbrﬁﬁﬁdﬁé‘ﬁ-né&&&h’e et diheof top

pol yest er gﬁggﬁmsat@{é@,%owthgﬁg pg?fvgr an®, Pehradusduarsf ng{;ggaceggk,)éam de

spheres. yam de spheres are arrange
pr edomi naapp?alrﬂnt:lee tagpd sukPac EeNSMFE e WEABY reshsdance d’l’gfbh% tHﬁ

attractivg, 3pREREINGR AN (Qan CASYES]L WA pURRISEANSE sébirkengt ble
10 spheres, protecting the steel surface and nesting the dye

applied in the transfer printing.

Reference is now made to fig. 2 illustrating a cross
sectional view through a portion of the board manufactured

15 according to the invention. The sandwich board 1 comprises
core 3 sandwiched between liners 2. In the preferred
embodiment the core comprises mineral wool wherein the
fibres are oriented to extend mainly in directions
transverse to the liners. The liners comprise steel plates

20 manufactured in the process explained above and adhered to
the core by a glue 6 on polyurethane basis.

Each liner comprises on the side facing away from the core
the coating 4, the print indicia 5 and the protective foil
25 7.

Fig. 2 also illustrates the board edge 8 wherein a border
region of each liner is angled to strengthen and protect
the board edges and the core is notched so as to permit

30 insertion of fixture means.

Fig. 3 illustrates a sandwich board 1 according to the
invention in a planar view to illustrate just one example

of print indicia 5.



pel yester material can fulfil the purposes of securing the 10 spheres,

protecting the steel surface and nesting the dye applied | nsfer
printi ngVORBRY4dnce is now made to fig. 2 illustrating a kggéggﬁé@%?ona

view t hrough a portion of the board msufactured 15 according to the

I nvention. The sandwi ch board 1 conprises core 3 sandw ched between |iners
2. In the preferred enbodi nent the core conprises nineral wool wherein FThe
fibres are oriented to extend nmainly in directions transverse to the
liners. The liners conprise steel plates 20 manufactured in the process

explaineghgbo%gﬂﬁwidﬂﬂugq?¥&p heaEEéFd?ﬁga ?buee%ém1ﬂﬁg £hanggbasi s..
Each |inér conprises on the side facing a romthe core the coating 4,
the prinmannfacitaredanint lfe processi vbinei Wwhege 7thej glinen| coiil| | iBtrat es
t he boar 3 LDsa d ' e |+ Lsqa d; £ @
strengthgﬁﬁgggd ro é%?Eg%ewgggrgagggggggﬁgﬂ?hgﬁgg%gﬂﬁi potcﬁgg?s% ag to
per nSt 38ectismst ioh ef sultable mfermatri gAs 3thiel usandwieh g boardni £8 boar d

1 accordi t [ | Qn..J nge, i ial g '
oxampl o BROgERARTS, ML QY AR B ASH b3 SIdRICIE obsdsPEE
i nvent i osidesmaintf act upeefiercedr Soessuti aiter o f hadehtdcadoi liner

unmound,b#rﬁﬁged w th pol yuret hane adhesive and cut into 5 sections of a
sui tabl e f8r'mat. As the sandwich board is

10 A board of mineral wool oriented so that the fibres extend
generally crosswise and cut into a suitable format is
placed on one liner blénk of the pair while the other
blank is inverted and placed on top. The assembly is heat
pressed to cure the polyurethane adhesive and the edges

15 are finished.

Boards according to the invention are manufactured in
widths ranging from 100 mm to 1,250 mm and lengths from
800 mm to 10,000 mm. The thickness of the sandwich boards
20 manufactured according to the invention generally range
from 25 mm to 100 mm, the bulk comprising thickhesses of
25 mm or 50 mm. Other dimensions can be manufactured by

similar methods.

25 In fire tests according to the Nordtest method NT Fife 025
and IS0O/DIS 9705 sandwich boards according to the
invention and comparable boards covered with 0.150 mm of
PVC foil have been exposed to gas flames. Among the
results of the these tests were noted a heat release from

30 the boards according to the invention of 0.6 to 0.9 MJ/m?
compared to 5 MJ/m® for the PVC foil covered boards. The
release of HCl1 from the inventive boards was about 0.6% of
the values noted for the PVC boardé. Values for release of



preferably manufactured wwth simlar or identical opposite sides it is
preferregdsgasds pairs of identical liner blanks. 10 A boecTiDEbé/eSOR al
wpol oriented so that the fibres extend,generally crosswi se and cut into a
suitable format is placed on one liner Biank of the pair while the other

bl ank is inverted and placed on top. The assenbly is heat pressed to cure
t he -pol yur et hane adhesi ve and the edges 15 are finished. Boards according

to the invention a fac [ i, d r ' I 0 0 50 mMm
and 1 engt FENTFonF 8B8eHm itk 151855 e Lna iy SR an oy Lo € theo o
20 manuf atleuriedrexdrioralibaptdst he i nventi on generally range from25 mmto-
100 mm the bul k conprising thicknesses of 25 mmor 50 mm O her di nensions
can be.manufactured by simlar methods. 25 In fire tests according to the
Nor dt est patthachdiil Fpeeif2s ambdEMENSsIPE tamdiinsienidatdshageodiofy t o
t he invention and conpar o d .5 oidy have
been po?é‘él’ abubeacg gﬁan@gA%%aqtﬁhegirsgéﬁl t{gﬁ% t s;- gﬁ?;eﬂ?%%{ge%\erﬂg not ed
a heat relesrgaide otha® the bowrerstbomorativigd t bet hpragiéaedoninf akhe@n o 0.9

MI/ 2 compared t.q.5 M/M for {he-PYC fqi 3 rel ease of
HCL from MY asrgosp%vagfa gﬁt g?&)g&)%\cég ?%e vai S%lsa;'r?g%'ed for the
PVC boards. Val ues for rel ease of 9 other gasses and snoke were all
substantially | ower for



the i nventi ve boards.

Al t hough specific enbodi nents of the invention have

been 5 explained in nore detail above this is not |ntended to_excl ude that

the i nv&V@P26ddul d be practised in other ways within t heP % he
appended pat ent cl ai ns. 10 P at e pot Clai ms 1. __A_met hod
of manufacturing a coil of liner for a fire re5|stanL,sanerCn’board sai d
met hod conprising the 5 steps of providing a continuoy eI pt ate
coated on one side with a layer of polyester wt h mm:‘

spheres, pravidens & co ilnwous mweh of transfer na prﬁnted with
indicia in a sublimabl e dye, bringing said webs in Surface-to-surface

contact and running them around part of the circunference of a heated
roller while urgin@xm%thm@bsfa@anuﬁadﬁuringfac@qﬁlt@@ Laneasr fi9r ranni ng

a bl arfket around said roller 5 e S A bs,
the bl ankEtTBeibRF e bn8d fid'l %’pl %£csi acgfeerld%ﬂéés)grgosgg sjln%atﬂtl%e
subst gnt i gtkpspegvent any sllppage betmeen t he webs, the extent of
circunference covered hy.the we

t.h e | uti ot .Ier
and the tenper at ur @B A% & rSPPé?%"E‘é’?’% ek e%? %Qtegle sure pér;?nflgng of
the web obnstefk pkate bylahsubllhaYenn pfocpebyeséparanhg t émbegddedaf t er

printing angyamf%egépheres,

10

15

20

25

30

providing a continuous web of transfer material
printed with indicia in a sublimable dye,

bringing said webs in surface-to-surface contact

and running them around part of the circumference of a

heated roller while urging said webs against the surface
of the roller by running a blanket around said roller in
overlying relationship with said webs, the blanket being
tensioned to apply a surface pressure sufficient to
substantially prevent any slippage between the webs,\

the extent of circumference covered by the webs,
the speed of revolution of the roller, and the temperature
of the roller being selected to ensure printing of the web
of steel plate by a sublimation process,

separating the webs after printing and winding
spent transfer material on a transfer take-up roll,

air cooling the web of printed steel plate until
the print has cured,

bringing a web of protective polymer foil in
adhesive surface-to-surface contact with the surface of
the web of steel plate, and

winding the web of steel plate together with the

foil on a liner take-up roll.

2. The method according to claim 1, c haracte
rized in that the step of bringing the protective
foil into contact with the steel plate is carried out at a



spent transfer nathLaL/en/a’rféﬁgng take-up roll, air cooling the web of
printed woess24pdzaie unt \m\ nt has cured, br | ngi NgPETII606507
protective polyner L\“““&m m sur{qce-to- surface contact with the
surface of the web o at®e, "and mnndlng the web of steel plate

together with the 30 foil on a |liner take- up roll. 2. : The nethod -
according toclaiml, char acteri zed in that the step of

bringi ng t;&fé OﬁﬁéfrbVGtHéJI $t£81 0 aGHACE s Wirkiind Nensi el £B! alcfrtsn CeRei ed
ag

out at a where the steel plate is marnlenoug to soften the

prot ect i vé’ﬁQﬁ@'@%"%nﬁﬁhéetPhén&éﬁé@l die ;dhesionThe pethod according to.
claiml, char acteb5 rized in that the steel plate has a

t hi ckness of at |least 0.3 nmand preferably at | east 0.5 mm 4. The

met hod accbr di ng t oTepamgthod: argprding toeclaimz lg & h Anr atC theespeed
of theswehs dupigggthe {40 tﬂatnthag gt%éluwaée ngpat kil s cont agt

time in the range of 20 to 30 seconds. 5. he nethod according to
claim1, de¢astr0a3cmn and prsf@reblxraﬁrkﬁa&¢m9r%|m@r tenperature is kept
in the 15 range of 150 to 240[err]C and preferably in the range of 200 to
220[err] C. 6. The met hod according toclaiml, char acter i z
e d in that the tBhekmeshogk agrondinester cdaam dg X hsakaptd t@ beebel ow

50 mcrons. apd pregfejablyipeliyw@#Othe speed of the webs during the
10 printing is tuned to keep the roller contact time in the

range of 20 to 30 seconds.

5. The method according to claim 1, c h a r a c t e
rized in that the roller temperature is kept in the

15 range of 150 to 240°C and preferably in the range of 200 to
220°C.

6. The method according to claim 1, c h ar ac t e
rized in that the thickness of the polyester coating
20 is kept to bé below 50 microns. and preferably below 40
microns while the density of the dye applied by the

printing is kept below 5 grams per square meter.

7. The method according to claim 1, c h aracte

25 rized in that the protective foil provided comprises
a polyethylene based material of a thickness sufficient to
allow peel-off substanﬁially without tearing.

30 8. A method of manufacturing a fire resistant
sandwich board comprising the steps of

forming a web by unwinding a coil of fire

resistant liner manufactured according to any of the

preceding claims,



m crons while the density of the dye applied by the printing

I's kept bel ow

e—feter—7.  ___ TIH
5 grans per nguar e net hod according t &&@ﬁ@gh%$VC har

actevwos Il iprotective foil  provi
pol yet hyl ene based lmﬂﬂ “mmmm"l cklless sufficient to all
substantially withow teceari ny. 80 A method of
a fire -resistant sandw ch board conpr|5|ng the steps of fo

ses a
ow peel - of f

manuf act uri ng
rmng a web by

unwi nding a coil of fire resistant |iner manufactured according to any of
t he precedi ng cl ai fxeating efhiengunheiotpd nsbdesiafe &het HéeRelitit hag

| ayer of ?g§%§|%% éagé%;yéthe web into paired sections, app

section o ch pair

| yi ng onto one

oard of 5 mineral wool, inverting the other section

of each pair and ameMMEH|EhQHWprlbt0tPélﬁﬁﬂeﬁﬁcq%%Wﬂ to form a

sandwich, subj ectl r#@ﬁ“??g Shoh8 R %%sitgne @pdez;@.;ltpépr 19 pBLEQr off0 cure

t he adhe5|ve, and f1 e edges. res
sandwiich miearal ewmwdri sing a n1nera| ‘wool board core and a

plate liners 15 adjgﬁeerdcgﬁoﬁﬁp é’f %&?ﬁ;&ﬂ Bﬂ?f =t fei!

steel plate |iners "belng face tre ed on e Si aC|ng
core w t happdydiiong idonm sitap  of the mineral board to

sandwich,

I st ant
pair of .steel

%EQ ofnhhe

way fromthe
form . a

subjecting the sandwich to pressure and heat in

10 order to cure the adhesive, and
finishing the edges.

9. A fire resistant sandwich board comprising a

mineral wool board core and a pair of steel plate liners

15 adh_ered onto respective sides of the core, each of the

steel plate liners being surface treated on

the side

facing away from the core with a coating comprising

polyester with embedded polyamide spheres and provided on
top of the coating with a decorative pattern applied by

20 way of sublimation process.
10. The board according to claim 9, character
i z e d in that the coating comprises a layer of a
thickness of no more than 50 microns and preferably no
25 more than 40 microns.
11. The board according to claim 9, character
iz e d in that the steel plate liners comprise steel
plates of a thickness of at least 0.3 mm and preferably at
30 least 0.5 mm.

12. The board according to claim 9, charact er

iz e d in that it is provided with removable foil

L
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pol yester with enbedded pol yan de spheres and provided on top of the

coati ngwotgmﬁmh—v&—pat_t_ewpl ied by 20 way of sFHUT/DEAOSH7
process. H"[, cordlng cIa|m9 characteri zed
in that the coati ﬂ ' ﬂi]j yer a thickness of no nore than 50

m crons and preferabFy 0o t—han 40 mcrons. 11.. The board -
according to claim§, char acter.i z ed in that the steel plate
iners cogpaisfestesh Mt soifd@stmrtkr&scﬁexof ¥ pedtect 3tHa andner
preferably at 8 | east O. The board according to claim9, c
h ar a csurfarei. z e d |n that it is provided wth renovable foil
coatings on both sides in order to protect the I|iner surface. 5



