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have bee quite a long tinme in buildings an

bui'ldings their 5 first appearance was in the formof thin concrete sl abs
separ at ed f Mehedchost REESENgh dth SanaMisy Papelscal | ed the core.
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a stiffer core. While thiz need could be satisfied with

20 expanded polymer materials, other factors such as those

'~ related to fire resistance and sound isolation regulati-

ons directed the practice so that mineral wool became the
core material of choice. To achieve an adegquate stiffness
of the core, sometimes it was sufficient to-use a core

25 material of higher density. However, in most cases the
core was preferentially made by virtue of a method called
the lamellar technigque.

In the manufacture of mineral wool slabs, fiber orienta-
30 tion and layering are inherently formed so that the domi-
nating fiber alignment becomes parallel to the slab plane
and that the slab splitting into thinner layers parallel
with the slab plane will occur more readily than into
layers with other orientation. This kind of fiber align~
35 ment and layer formation causes that manufacturéd mineral
wool slabs will be highly anisotropic. Resultingly, the
slab will exhibit nonuniform properties such an essen-
tially smaller resistance to deformation under pressure
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which is agglled orthogonally to the slab surface than in

di rect i HS?4#3P3 hermore, as the thermal isolation car}‘ﬁ’“ﬁ’gﬂ%’? the
slab is highest in its thickness direc- tion, it is obvious that -
m neral wool has chiefly been 5 used i@ this inherent fiber orientation.
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thermal insulation capability is readily compensated for
by using a slightly increased thickness which as a rule
does not cause an increase of production costs as high as
20 that resulting from the use of a higher-density weol
grade or a greater amount of binder.

Realignment can be carried out in many different ways.
One of the most radical techniques is to rotate the prin-

25 cipal alignment of fibers during slab manufacture so that
they will become orthogonally aligned instead of being
laid in parallel to the principal plane of the mineral
wool product.

30 The latter approach is employed in the so-called lamellar
technique. Here, conventional mineral wool slabs with the
binder fully cured are cut into relatively narrow strips
used as lamellar members. These are rotated 90° about the
longitudinal axis and assembled into a new planar struc-

35 ture called a lamellar slab. Resultingly, the lamellar-
slab can offer a vastly improved resistance to deforma-
tion under external pressure applied to the slab surface,
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3 red to t he |n|t|al slab fromwhich the la

menber s merg %@ This techni que has been used in a plu- FE*hEkan4
appl i cations, an exanpl e of which being dis- closed, e.g ., in WO ~
90/07039. 5 Whi |l e al so ot her fiber3realignnment techniques are known
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and then pl ageted, de-joy+;siide wonday/ oy omader at e pressure so as to forma
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oven. TRere, the curi ng of the bi nder not only bonds the fibers to
each ot her, Wit ealad®o othefrorfriﬁaeimtrad]zilmxdeart eods igfues @eaet &nowst rengt h.
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as descri bed above. l'ifying nethods gi,ve a n1nera| wool

structure 30:3T JETRETSH ¥ 5 tﬁéxéﬁ z?é%/ tithei (91?'%&5‘ %an-
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the art that. _can rgender a sl ab structur.e of Qn unceqalarrellar
S

character f&° | OF Bheh Ay mat o Eﬁqw%@“@’fé‘%% Dfihent
techni quees ipas¥ed ilndregithedicvedimgprpresssitieref, the fddrdmgratf the this -

met hod, the trnt%n? l 'tﬂ:g o'H &erb%ln%()éhe“%ik%etsré %e%ea%ha%ti}}er, bué salté%i ng
conveyed i nto 1 he curing
forms interlamellar bonds of a certain strength.

Alignment of the lamellar members prior to their entry

20 .into the curing oven may alsc be carried out so that the
travelling mineral wool mat is slit in the machine direc-~
tion into continuous, narrow strips which are rotated 90°
about their longitudinal axis and then aligned side-by-
side under a moderate pressure so as to form a new

25 travelling mat of realigned material which is sub-
sequently-passed into the curing oven, where the manufac-

turing process is continued as described above.

These exemplifying methods give a mineral wool structure

30 of genuine lamellar character in which the degree of an-
isofropicity is high. Also alternative techniques are.
also known in the art that can render a slab structure of
less pronounced lamellar character for less demanding
applications. One of such realignment techniques is

35 longitudinal compression of the fiber mat. In this -
method, the travelling mineral wool mat is impeded as it
is being conveyed into the curing oven. As a result of
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4 the trayvel slowdown, the mat in which the fiber ali -~ ment
initial MPPYS% allel with the plane of the mat will B&é‘?‘%ﬁ%"%’?e or

| ess conpressed in its |ongitudinal direc- tion, whereby its fibers are
aligned at a blunt angle 5 with respect %o the pr|n0|pal pl ane of. t he
travel i ng mat . fter ssi ng, t hrough, the curln oven, such a |longi-
tudinal |y cBhprEEa¥g n?%%V $.VBO| tReMAF | LN eWrt ER ¢ %%E§+ber aligRs falling
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tu I N coppressed slab will
not be nor ePERERSNBATEAP %?%ﬁ%%%e?hgﬂ ﬁt%oﬂg%%%FY§E@3ﬁ1ﬁkﬁ%ﬁ'mool
sl ab, mh:IeFion,thneﬂ?hyfBt$ufsbef?aaséaﬁlmghédaagemuﬁnwntam@¢}@rlstruc-
ture w a S_invo essentia e closer to
the pro ertfd O;egpagﬁ F%e ?%n%¥f% 1pa9 ;?V%c% %h?égﬁﬁgéigi?%chnique I n
whi ch t he mnatt ahftvepl passingethrsughi thel tyrimgeovehat suehyathdmgend t he

mat is theng, inalh§at ﬂ?fgséewm% Wm&%&g&%&e&g fgu&ﬂcker

mat. Such a"pl'e Wool ave a
essentlalIytb¢§h59bhan9tbetﬁ%e©rth@$9apfpﬁaﬂ@nventl@ma%h%lheralWW@%lthe

exception Oélaﬁeaﬁabsréeﬁhiﬁét f&lmellarcéﬁﬁﬁ tﬁnb§§bn@5§>fél othe!l poes of the
pl eated mat.  \We starting froma sufficien hin nineral. wool nat,

this 10 d@%FB@#Bﬁ1¥Y0ﬁ?FH€e§§?@c?&?@ vl B%Fu?ﬁemP5ﬁeFF%F°§?%b°?% wi ll

be negli gi bte pteadee thaf. & 86HeenvO6haD! REHEAGL wooll €TAB| quieigéves sl ab
struct ures sentl a ual
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resulting ture|W1a1re&Wagaednwbhveaéssentialap kigher ngodtsectly from 30
the production line as a "pseudol anellar” slab. In the context of the
following description it is assunmed that the mneral wool slabs used in
sandwi 8k cofisitlccloseri fenshgrereperhdegenti acgeaneneatanepdarade from

separate 35strh8£ﬁféoﬂé§éhéérépﬁechhlﬂuét1hewﬂﬂéﬁfﬁﬁ@oﬂxnéﬁ&ﬁvﬁéolthat
t he techni que disclosed herein_is agﬁB icable in junction
r

with ot her ﬂPHeFﬁI1R68P5&BKSF?G€tF8ﬁ§t6V Ehgp and the mat is'then

pleated in a meandering manner so as to form a thicker
mat. Such a pleated mineral wool mat will have a fiber
20 alignment essentially orthogonal to the principal plane
of the mat, with the exception of the fibers situated
close to both exterior planes of the pleated mat. When
starting from a sufficiently thin mineral wool mat, this
deviation from the structure of a genuine lamellar slab
25 will be negligible. Hence, this mineral wool pleating
fgchnique gives slab structures essentially equal by its
properties to those of genuine lamellar structures, yet
with more economical manufacturing techniques resulting
in a realigned mineral wool slab emerging directly from
30 the production line as a "pseudolamellar” slab.

In the context of the following description it is assumed
that the mineral wool slabs used in sandwich construc-
tions are of the genuine lamellar type made from separate
35 interbonded strips. It must be understood, however, that
the technique disclosed herein is also applicable in con-

junction with other mineral wool constructions of more or
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expanded ?ﬁélggglvalent pagfg{t;ﬁZet pIatedngﬁdmfgxeLgﬁgﬁg&Pﬁgﬁﬁgﬁbar#_has

applications 5 as linings of exterior walls and ceilings. For these
purposes, the length of sandw ch buil di fig conponents must be nmde

essentially longer than is enerallg required in partitions and ship
bul kheads. &% SFHHA T ARFTH S const ructi ons need to be designed for
maxi mum strength 10 based on extensive optinization of the structural

el ements usged, in n ru |ons and , of the
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Referrigg tosH gy A $ ewiéﬁt#éflé’faw'éeiwﬁqgf %hééé'd""' ch
constructlon |n pr| e conprises m ner al wool
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of adjacently e @éé&@@ﬁaifyﬁié eﬂee@&as}g @éné@éﬁff%eé@%e@flﬁlmh

| anel | ar nenbers, and then |i'ning The thus forhed m neral slab —
from bot h S?@@%lb%ﬁﬁﬁaﬁ$%c$%@93b“b%h%@%$+yS%%Eeel°nga¥¢®n$®D§%é%@ after an

adhesi.ve- Ia&&ﬁs&mlmnné@cplwdbe desi@ﬁe&xf&f'ﬁxfmﬂﬁss@feﬁ &en i ner al
wool slab and the 25 interior the _facings to be gonded t her et o.

The 10 criRsedcRR | SREFIPIET | ‘Pl%tb’f‘l%’%l%‘he‘é? ThRi AgrReEYER

necessari | Ye.’ltﬁné@nﬂs Q%?@C%jﬂ\ytl@é a@@xﬁd@i@lﬁ%@ms@ﬂicﬁﬁ&ﬂ@raﬁxd mcr;e.nhbef shapeg
so as to include o ry evi rom ane t he ormao
ri dges or ¢fbHoves® €h geE%ﬂYb%?eﬁfeﬁ@ﬁ%nﬂiemghtsttg?alIy, t he

real i gned IQmméIféqmmfmmmstarelﬁadEppiy to tlegusanliitagbhr Sngasetio-f orm a
!aneylar n1ngiéﬁ%vg¥nYﬁéa@bnsﬁfugkignglanar sides. I n sone cases, however,

It mEy be g., a specific aesthetic etiect
whereby5t he m neral wool slab can be assenbled from strips of varying

hei ght, posgiplyr 8h30cQfrYQ! ViR ¥Whdthanuracture of this type of a
sandwich construction in principle comprises forming a
realigned mineral wocl slab 1, herein shown to be a
lamellar structure consisting a plurality of adjacently

20 aligned lamellar members 2 or adjacent rows of such
lamellar members, and then lining the thus formed mineral
wool slab from both sides with a facing 3, generally made
from a sheet, after an adhesive layer 4 has been applied
the exterior sides of the mineral wool slab and the

25 interior sides of the facings to be bonded thereto. The
cfoSs—seCtional profile of the sheet facing need not
necessarily have a perfectly planar profile, but rather,
can be shaped so as to include orderly deviations from
its main plane in the form of ridges or grooves, as well

30 as contoured edges.

Generally, the realigned lawmellar members are nade of
equal height so as to form a lamellar mineral wool slab
with planar sides. In some cases, however, it may be

35 desirable to achieve, e.g., a specific aesthetic effect,
whereby the mineral wool slab can beassembled from
strips of varying height, pogsibly also of varying width.
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6 - This technique is illustrated in Fig. Ib. Herein, the Llamel | ar
menber s WO 9#2503hrade of | arger hei ght and narrower W REHFEOHIT4 anel | ar
menbers 2" . Resultingly, the | anel lar slab 1" will have a contoured
surface. One 5 facing sheet 3' of thg structure is planar as shown in
Fig. la, while the other facing sheet 3" is contoured in t he sane
Lnanne(r]I as t'mﬁié Qiécﬁitﬁifcﬁﬁé Vzﬁf iLMméWédarirstﬂilgc- hlb. é{etmria.,f Bakh f?ci Egs
ave downwar nt_ edges [ connec tot e surfaces of the

| amel | ar \;\ﬁaﬁfbettﬁﬁ} meg“%fﬁs 2 a5 i°cfe,la5&?1ro§ﬁﬁé§9ﬁ%aﬁ§’ldl ar cores can be
f abri cat ed narrowsr wikithudiheg MiawerldlavosEnbenrse R Yas Reswlled il $dear at e
strips. Lo, MAle &g, aldh%ﬁ{l‘ieﬂ SRRl Béu@fa%et.h%‘h'égset ting

type, also self-curing and exter neﬁly cirab e types can e used such
as those rdpaifichghegioslr ©f dhe staRwinre 1s plpgar as Hewn LR a pressing

opration caild eqa O4niuRdehe othdie@dddithg Whddtham @4 hdlcureaPRh ed
i nfluence, the facing 20 bonded to tthe m neral wool core and the

'S
adhesi ve | &he samg,mannef; a,hen FPR FHAS 195 Thee LM Lags St She
pressing i swer.f ot fagdinegsd havel Qowhiart drirty Bawes wWdch conflieitmum

di stance bet nt ress. pl atens,, .and thus, the, final thickness of

t he sandw_%%l?(%qpﬁutr%@cﬁses"? qlamelfljfﬁrs Sgﬁrrlrlé’r%ﬁr&n “controlled
pressii®y techni que to a preset, however, give inferior results in the
formof, e.q , s ddhevenext erd gf. If d ugl. i ve
bonds. I%Ag :::[aé: ‘l.’tlhde%n’f unc_ttl on gf qt%ngéﬁplra%gﬁc}tr?&t ﬁjlas s%o?tal(?;r%c%ggéﬁ;n 30 -
cause Vi susEnlyr ¢y avEinchadaera lewoarly @oraemugsappdeshfeon separ@d@urring in

the form ofgyagned. surface dinpling or . winkling is readily noticeable,
particularly on‘entirely pl anar panels that are the ones nbst comonly
used.- Sim ul taneously, the strength of the product is reduced, 35

whi ch iiss nethigenahd laarneder aY rafer@iiCONR (JTE%E thermddetHieRE,
atiempts have been - mds 40 NSee dril Wi ATy curanls PR Ve {1 cker
facing, a riY¥al I &My 4 Yp
be used such as those requiring exposure to ultrasound,
for instance. In a pressa»ng eperstiorn carried owvt-usdor— -
heating or other externally applied influence, the facing
20 is bonded to the mineral wool core and the adhesive is
cured. To obtained a controlled pressing result, the
pressing is performed against a stop which determines the
minimum distance between the press platens, and thus, the
final thickness of the sandwich product in the press.— -
.25 '
This dimension controlled preésing technique to a preset,
however, give inferior results in the form of, e.g.,
uneven exterior surfaces and low-guality adhesive bonds.
As to the function of the product, this shortcoming can
30 cause visual problems, because even very small unevenness
occurring in the form of panel surface dimpling or
wrinkling is readily noticeable, particularly on entirely
planar panels that are the ones most commonly used. Sim-
ultaneously, the strength of the product is reduced,'
35 which is not generally acceptable. To overcome these °
problems, attempts have been made to use a larger amount
of adhesive, thicker—facing, a mineral wool grade of
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7. vﬁbgggg&ﬂgn3|ty combi ned with an increased am)unt.pg'x.m%m0 Ender,
anpng ot hers, i ch measures either cause a strong increase I n )
production costs and/or simultaneously fail to inprove the end result

in a satisfactory manner 5 or to givé a sufficiently controllable end
result. Last, ut not the | east annoyin oint herein is that the sane
costty nea?ﬂ*‘géel?nf&n n@() %&Eﬂ[ﬁqsé'ﬂﬁiqb mo’gﬁ%%ﬁ%‘f“t of pr oduced
conponent s minddr happery techeers, fulsiclhDimddmurdwweither caleserd bed def ects.
10 Thi s ckar.ound has. c e al_ ext Ve .

I nvesti gat i%?ﬁb%%q(%!rs%asg]%aﬁ%aégon&ﬁégqeo& (\%/(%‘l?e{(;% %We%%wo%%% pr esent
i nvention. flanel stadimsroyerifhe el desiElt in a eseetel sfhdthaty tienpey mary
problens c f.rlhute . ' Yasdeh: i igtians in the
m ner aln;'gswoch17 Pr% Zc'il‘;é ¥ Sﬁ'?%ﬁ,aélp%r Jyalzfc%/r?‘%% SNH ‘?é a%@ﬁ%%‘?%’t ?%éna

thi ckness but nek itie okrasth anvowe peint fhexsion  is cthake the oFane
stresses of 3fd el d LSy {6 1Y ShSHK “specindibs

pr essi ng, p%éétﬁc%rarﬁlﬁ% heat | s%ﬁeﬁoé& %Ij'tﬁgeg% isr%etc%n?

above- ment iRFRGRG FERRORgN BRI irhhhapRee to berfres of sthrnabryer
real i gned fdades, Sidddd&esend cannot be solved in a practi.cabl e manner
if the pressing step is carried out as a dinension-controlled

operat}n termn- 25 ated at a preset gap between the press pl atens.
The second THid hesekdrroural \hay ald eed-ishardxtensivey aid-thorougtounced in

| amel | ar core. structures and, can be partiald sal ved .in conjunction
with the nefYSrHFAC IR A SHETes girve | Sndustedy dPAT AT it core.
Herein, twtaptogutesent invgnticasiBie. stndieeoperteemed Rave i r st
assenbl e a SlACleq thad %@Wﬁ ! f@ﬂtgér?é @9&%@%&%'%@&&1 £
subsegquent - ‘Ty %on_de to eac .ot%er efore cutting the amaﬁ ar mem
bers o freiheko Hkdliness awlataans akn fdmartngm]l vegli®aeto form
the fabricatfdd, |suetia1y ead | SREH MERE-uninted®l o@D teDENSESL cut from
the stack of the jnitial boards in_a_singl e operatiop usi nglone t ool
only whi ch variations in the same, and further, to the intern
stresses of the facing material that can be relieved dur-
ing pressing, particularly if heat is applied.
20
The first of above-mentioned problems arises in all core
materials having a realigned fiber structure and cannot
be solved in a practicable manner if the pressing step is
carried out as a dimension-controlled operation termin-
25 ated at a preset gap between the press platens.

The second of these primary problems is particularly pro-
nounced in lamellar core structures and can be partially
selved in conjunction with the manufacture of the lamel-
30 lar realigned mineral wool core. Herein, two approaches
are feasible. One technique is to first assemble a stack
of conventional mineral wool boards which are subsequent-
ly bonded to each other before cutting the lamellar mem-
bers off from them. Hence, all the lamellar members
35 required to form the fabricated, lamellar realigned mine-
ral wool core are cut from the stack of the initial
#+ poards in a single operation using one tool only which
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8 enerally is a band saw or a band knife. However, this nmet hod is
not sui P26 use in the manufacture of a cont our RETEINR U

pr oduct . 5 The bonding of the initial mneral wool boards to each

ot her can be made using a binder, or alfgernatively, as di sclgosed in
patent publication SE 368 949, by glueing an external bonding |ayer to

t hat end sugékaeecadiyt be dHoband saw ot as kbahd CniSe paHiawéwdr | ochie pl ane of

e e | bl 10 obe BB fekr A ko BR GBI, o |

al so &Pt of san Onstructi on bei ng
nanufacturedontouredBe&hdwachOESOﬂavb-significant dr awbacks. | nterbonding
of 15 the initial mneral wool boards into a stack causes greater
costs, |lower thermal-insulation capability and reduced fire resistance

proper t Pes. Thesbendingl 9f the 1n1tl§%t@%ﬁ%?a%dﬁa?hdb¢%®4ﬁ e @aFRicult to

adhere to tBenéfdcan beSHaRECEs Dhgdabifast, Wop! aDea¥shtiveky ) nas
control | abl n addlé%ona1 terlal a er for ex-

m
ternal bond ﬁ§°$9§8dlﬁ90P9€§nﬁ BﬁgilS?Baﬁﬁt 3@%st4 ERDrdfing to
the second e&gtérhglieboAdphdr Bhvéy Bd ﬁhatpénd surﬁa@ecmlf mé medsard

i ! : g
Then i ot or bokted ¥bigk 'T5 FerAFASL 8 thgihidpe B ME hne Rhan SRS at
in whi £b theoubdecut off Sroe ssackhewhareyyptnmamonmﬂngnbmyar absbe the

under i ge. FEFRETENCERCERANP RO ERCITHE 1o PR A SRR A AR, Ves

dust rel easkednd marmefagtitedses, parti- cuParIy i n the manuf acture of
a contoured sandw ch con- struction. Furthernore, the maintenance and
operation of t he _grindi ng, equi pment cause costs that are by no neans

negl i-gi bl e. BgEh methegdspharei 82gnifigankedraubreks hal nEeEbPRGERY oPT nenber s
have syl |, tHBi Mhealh®Maln¥Aal ab8NSbbArébe it Heh IBtadkdcauses

greater costs, lower thermal insulation capability and
reduced fire resistance properties. Respectively, the
external bonding layer is difficult to adhere to the end
surface of a ﬁineral wool board stack in a controllable
20 manner. The use of an additional material layer for ex-
ternal bending also involves higher production costs.

According to the second technique, a plurality of strips
are cut either simultaneously or in successive steps from

25 a mineral wool slab and then interbonded so as to form a
lamellar realigned mineral wool slab in which the under-
side is inherently planar and smooth, while the top side
requires grinding to make it smooth and parallel to the
underside. Herein is needed an additional work phase

30 which involves dust release and material losses, parti-
cularly in the manufacture of a contoured sandwich con-
struction. Furthermore, the malntenance and operation of

- the grinding equipment cause costs that are by no means

negligible.

35 _ y
In practice it is inevitable that the lamellar menbers
have small, unintentional variations in their height and
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. | anel | ar realigned m neral wool slab, whi i de by
| nt er bo %r?&"?ﬁ’é | anel l ar strips, has at | east one Ssi %gTﬁi?s’oé)ﬁ’{Alrr?el y .

srmoth or in the case of a con- toured | amellar slab, a cross section
which is not fuIIy 5 reqgul ar. The®goal of the present I nvention is

achi eved throu repl.aci ng the conventlonal reSS|rg% , which is
gen- 38" &G | ﬁf{%ﬁaq SR I Ngd MIIRUGe HOYe 1 IR 40 stop
bet ween t he maa%&wllmmoWr@ wllw@mmgﬁm has ruuqm@asnerfor med

under heatin f so required, | ris ressing with
a pressure qc[ nti %é{ eﬁn}ﬁ Wik I‘Fr’hqé‘%ecra{% # rﬁgecf by t he
properties cﬁ‘d"&‘ke&"tmgalmmmms@ arodd eseaniim ovh cdnsits wsdt cﬂum ng 15

manuf act e&, ﬁ;“q[%r}' the m neral wool core, the facing and the
bi nder. € tmo endpoi nts of the pressing are governed by two
di fferent phenonena. The first of these phenonena determ nes the

ouer, 111 tn QoM PP diiel s Aler o P Ned ldh 8B an opti Ml

bonding res ual 1t ng can be contro way of
exanmi ni ng tH’@Hﬂ&?d-rﬁ r‘\'é?ﬁgt%f}‘fﬁfé'—ltfékﬁsl Irressingtstap Which i qﬁm'th t he

facings is pydiad aRadidd At to d irdidieralivefss Udte LR 3& ion can
t ake place 25 eﬁ%her as .a cohesive failure or nqﬁ%PeSIVG fallur _In
f

the cohdsi véTR RFeste fAam it RMEIS e D pressing feg
i ncl uded. Hariequet, h@é:xfﬂdnnreei noideat |hestting sif so Ffepmiredardaind ttdwh-+i neral

wool cont ai nj. n S by t [ e t e. m nér al

wool sl ab. gﬁﬁaaeégﬁ% .rn§§§§rﬁ¥%ﬁﬁ%€§%ﬂ%€§éﬁ§¥%?%éé$k%9a é§§ik§ alpbre

t akes pl ace Getearminas evifthoon betowiaithelntieryval hpdihe prcmme:mﬁi athe

adhesive | a [ he adhesi ve
! amen?ér{-ﬁ% Q?ééd’ﬁarg thl—géw éte{l}ﬁ]%}dc ouct%ﬁé]f&@%e Sstr on

| ayer ~and the st sandw ch
const r dé& 35nartuﬁﬁcw11qd.betltﬁit dihedchd miremarlksionly eerd ithe Haging out

using so hi g tHLBiHEE Naledd it [ Idfe BudWEGYtnfdidf the pr&sinythe
fini shed product is elimnated.
are governed by two different phenomena.

The first of these phenomena determines the lower limit.

20 The primary target at this point is to achieve an optimal
bonding result. The gquality of bonding can be controlled
by way of examining the bond strength in a tensile
strength test in which the facings is pulled apart from
the mineral wool core. The separation can take place

25 either as a cohesive failure or an adhesive failure. In
Ehe"cohesive failure, separation occurs in one of the
materials included. Here, the failure normally starts
from a part of the mineral wocl containing no adhesive,
that is, at a certain deep in the mineral wool slab.

30 Sometimes, the adhesive can fail. An adhesive failure
takes place at the interface between the mineral wool
core and the adhesive layer, or alternatively, at the
interface between the adhesive layer and the facing. It
has now turned out that the strongest sandwich construc-

35 tion will be obtained if the pressing step is carried out
using so high a pressure that the risk of adhesive fail~
ure in the finished product is eliminated.
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10 Hence the lower |imt of applied pressure is equal to . the

| ownest BY%%%W@ at which no adhesive failure is found CYFYRKRIt in the
product. This is the first step in the i npl enentation of the basic
| dea of the invention. 5 Wth thet@radual increase of the applied
pressure above this lower limt, eventually-augusl-wilbe: Hoachad

which it caBengee Fogalever climit sof capbied rewessyiRlls equal riRt ure,

wher eby thetﬁérgaaégto{;réegufénw i &0 Mo %neéi&@%amfé iedtsedy Hence,
it is essential to epsure t he. m pneral wool core has a sufficient

strength tot® °°F%Eeiv ?ﬁep%ﬂ%V?%d Tris sif e thbist SheRr ¥ Bfventi o-

nal Iy, thisippeemehestionCcondtihé obassc bdedl ofMbthé Yifyentionhe sel ection of
a m ner grade-of suitable density 15 and binder content, in some

cases cgnplenented by choi ce of the degree of the realignnment of the
wool fiberswith thé& geadpassibterepse avtleis aywIied aprdeswes iacbwe e t he

di anet er Lbe d fi nt magi ng
ef fect of pF‘réssu gwet 1 %ﬁ%‘fh a?élé&ggigbf_?h% $ef %Gbpt%%as ched (4ETROLNY,
m ner al mooWhthe;tasannhavbenegatlmeseff©@ds|hodEhaJm1mE¢amvwool I n

or der ¢ o, deLeLage b hey NBELEYTLRC CSBULRyr)bE Ml Badyscn cLle upper |1 ¢

for the interv remain according to
t he i n¥@nt i shruetion ls re@@@%@saﬁgﬂ@g.take1$n@%sewhhabet@t¢nsumm one hand

~.how a ERAL aﬂ@dmmafaﬁl w&‘@?' cRPDANES ANYQFs PELSTU SePBytiPntd he

ot her hand, that the real |g m neral wool. sl ab_serving as_the core
of the sandFRERI¥BnERERPP he@sp¥%$ﬁ%ﬁerbﬁ¥%@t L3 RHITR dUBPRYRPBEPS Of

nonhormgeneﬁalmylefaniratpﬁér@q@psme coRfitE6n is met ﬁrmﬁ:mpfbyeal i gned
‘m ner al L sho ssur

o -3 TnetherpeLagtibnChF S ifherat Poel fobfac lof chrrtealle erdinli Ton
and t he5 andebindel auntent, t e sppéicises esonp kemdirbedxey chelcot
calibrated ;B gRSOsULFelNLE SthdCFANEEohENnPCOEANY AYES £ibers.

Other possible parameters which can be varied are the

diameter of fibers and the fiber content of the wool. The

damaging effect of pressure may begin already at the

20 yvield pressure limit of the mineral wool core, as will be
described in detail below.

In order to determine the maximum pressure, which also is
the upper limit for the interval within which the pres-

25 sure shall remain according to the invention, it is

' ﬁecéssary'to take into consideration on one hand how a
realigned mineral wool behaves under pressure and, on the
other hand, that the realigned mineral wool slab serving
as the core of the sandwich construction is formed from

30 individual members of nonhomogeneocus deformation prop-
erties.

A piece of realigned mineral wool show under pressure
principally the behaviour as shown in Fig. 3. The hori-
35 zontal axis of the plot indicates the deformation and the
vertical axis is the applied pressure. The axes are not
calibrated in absolute units, because the actual values
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11, _ pIot are dependent on the density, bi nd
degree d? reaglgnnent and ot her paraneters. The di agram Fén&ﬁ?@ustrates

the relatively sinple behaviour of a genuine | anel | ar m neral wool
slab, but in principle the descri p- 5%*kion of the deformati on nechani sm
Is applicable to other pes of realjgned njperal wool ceastsuctions

as wel|. ©of theyRipfear® Qmersd%rb’c QN (herdenmitley . gh %K Do
anenabl e t Qelpssd i gt Iﬁabygxaﬁén@talryd dﬁ&hére%aﬁrﬁ@tez'@erme J&hagﬁaﬂﬂ e, the

foll owi ng description is bas which in spite of
the orear MimHStRACE T derte TVt L S 1€ hehaviginatt 4 eduiie
represent s amsideix m:tneﬂ'ml woobrajl, dbut hin grapiciphe dppldescpipssure is

15
2T Y SO RN 1 6Ly 0 06750509
sl ower rat etxfesictbrreal ned thinerde wwlre@nstructweraequlk curve

indicated by letter Ain the diagram This region, called the adaptive
yi el di ng phase, repre- ~— sents the phase during which the irregularly

shaped { op<ChANgesfin Heher Skt lal SHRRFLW R IIRIRE dekesauke ap dRifider t he

appl i ed pregfishR 5 cié’s&efﬁlﬂfoﬁ wlsﬂwtiﬁedém@ terms SUraees of the
conpression_ plates of the test prent . Herein, it is eae%qto

ascer t¥ n HAFShehe e%@*@”ﬂl‘%t%scrlpq‘?’? sis kased N ¢ meARL ecting

fibres whi cihemfy ew1c1251n spied o P the GeSat AN ONDY - eiﬂsefum@ﬁ— mor e
fibers and fJber unc s beco %%% ed with the co ve force
fhe resi st ate 1/ HD H’W??é%‘?]a TPTRETHES 2 mod ‘ﬁ g F ue.

30 G adualdxyuﬁusrdﬂaﬂ:h@rgrapm ,eatﬁmohpr_dsﬂai@dtﬂmemhré elé)ozigr@fm t he
I h
e oSl bl dPT QLB LT P GoEn an rfWEGsthy e, 1N

curve enters a regron t he
rel atihshipressuiesn tihe imttimk- deformahgolpr@fssthe mttmée@leme| on is

essential | y; ¥ OROTs) Ghed | LIS rhé%ﬁ;;&@ﬂéﬂ%la?fﬁhﬂgninf@m ession of

t he core occurs In accordance ng t heor whe- re
the ideal freE¥onp|hdsheradvasindicated by nkstter 2 in the dlagram

This region, called the adaptive yielding phase, repre-
sents the phase during which the irregularly shaped tops

20 of the mineral wool slab suceessively yield under the
applied pressure so as to become level with the smooth
surfaces of the compression plates of the test eguipment.
Herein, it is easy to ascertain how the pressing plates
first meet one or some projecting fibres which can exert

25 a negligible resistance only. Then, as more fibers and
fibér-bunches become engaged with the compressive force,
the resistance to deformation will gradually reach a
higher value.

30 Gradually a situation is reached where the entire body of
the mineral wool structure will be deformed under pres-
sure. Here, the curve enters a region B called the elas-
tic region in which the relationship between the increas-
ing pressure and the deformation is essentially propor-

35 "tional. In this region, a coherent compression of the -
core occurs in accordance with the modelling theory, uwbe-
re the ideal fiber planes drawn as vertical lines in
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Fig. 4a begin to yield in the vertical direction, still mai nt ai ni ng
t hé nut UMO %8@a%3ng -and paral l'elity. This process i s PEEFES0827dd i n
Fig. 4b, in which the coherent deformation of the fiber planes is -
drawn as S-shaped 5 | i nes. Degendi ng on the honogeneity of the
fiber layers and Lheir mutual simlarity, the elastic regi on may

extend PAYEr 4@ baggﬁrteryibmateﬁ tHef oefaitan amfeévabn, #t501 the 10
elasticity ure S

i ncreased tga&niaﬁpﬁegeﬁﬁﬁymu£uaﬂ.aﬁasépaeanﬁhgaﬁ@}t?ﬂﬁyfg hters an

I ncoherent @reockas is idlustratedii hg Btiggedbwhénewhhbehf ther cphanestdo not

stay 15 pa&%&'%#g@“%ﬁ“&% ﬁQrEEBQQ“SQQQeE %eg%gﬁ?céé“ sELflapdaand

Fig. 4c -ransi |on porntTfromt I C reglon to the
|ncoher5nt danshlng region Cis called the yield pressure 20 limt, and
is marked as Pg in Fig. 3. awws=Wth a still heavier deformation, the
structure will . under 0 a col | apse in whi ch t he appl i ed pressure need
not be PrRRFBA3BE PRa beCaPmyqaaeaFy ofhthe fhEEHeEEYﬁﬁﬁléﬂdof 25 the

structure C@:ﬁbﬁuaﬁtaall a%maﬁgtgy £REl BNabchB regloﬁl Hay3extBhg region is
equi valent to the strgﬁg of steel, for instance. Wthin the

region C, tR¥e€apa ?FQSI e QLARY. @ﬁgoﬁﬂﬁﬁﬁap %BBPrEB}e BlspetBSer its

initiaho elhBtGkaeysiat hdeeORPREBSI @AokBuPALtially |ost and nore so 30
in region D. The transition fromregion Cto Dis called the -

conpressive failure limt. In materials consisting of essentially-
pl.anar fibeWhen the load pressure is increased to a sufficiently

high value, the deformation enters-am-incoherent or cha-
- otic crushing.stage, where the fiber planes do not stay
15 parallel anymore, corresponding to region C in Fig. 3 and
Fig. 4c.

The transition point from the elastic region B to the
incoherent crushing region C is called the yield pressure
20  limit, and is marked as Pg_in Fig. 3.

With a still heavier deformation, the structure will
undergo a collapse in which the applied pressure need not
be increased practically at all, while the deformation of
25 the structure continues as indicated by region D in
Fig; 3. This region is equivalent to the yield strength
of steel, for instance. Within the region C, the capabil-
ity of the mineral wool core to recover its initial e
thickness at decompression is partially lost and more so
30 in region D. The transition from region C to D is called

the compressive failure limit.
In materials consisting of essentially planar fiber
layers, the yield pressure limit value can be about

35 70 - 80 % of the compressive failure limit value. -

For materials consisting of nonplanar fiber layers and



| ayers, the yield pressure.limt value can be about 35 70 - 80 % of the

conpr essy bure limt val ue. For materials conglS$id

nonpl anas‘lrv“&sls}%grogl ayers and WO 98/ 42503 §b§&i§§g0ﬁ4

PCT/ FI 98/ 00274 13 t hose having a
noncoherent structure, the yield press&de limt is nore difficult to

determ ne. _|.n. these cases, the val ye of Pg is.defi.n as a percentage
0F the omthbes Fav 8 B ntphesmnt SHEE TSR S8 T Sy e ne
failure 5J¥imidi rifs gepeotdifef idefler Mon@dteaniree Ireshese cas®s)g the

certain deforati Qn,. I yRi cald: %. i_n_th terial ]

The i nvent iv&#ﬁa&s qggsgtd i(%n?ehéé)ﬁfel]dn |Sngas pteﬁ‘ﬂg:teq?ﬁ?% ?1‘5(% \}:Ihg- T p%lljé%%ﬁngnbers
form ng a faddure |l&gsltr ezdlivgned ypilceddly widols, or if] dhecfiailawreone hand,
initialdy sdidferant, Nejghh S, 1 : 8. Rbher, gxhi bi t
pressurée-d%%\oi‘r?lrrtgImt(:lf"icl)-{r?l'{oetn ehc_urves lcl)"]“'.:"ddi %%ﬁejrté'%q %"J%pes, byt a k& the curve
in Fig. cerfaithideformayign,r fyedded 1y ¢ 5. Ithdhs madexriglotted 15

three pressyiexdeisey.,mation curves. Curve (a) represents a rel atively
stiff strip nenber with relatively planar top/ bot t om edges.
Resultingly, the transition region is nar- row, the elastic region of .

i ts pressumgeddifiditiiic igibssed on THAiIiEIREP it ithe Mirglidrig-essure is
r at her Iowza§$ rve (b) .shows the characteristi.cs of a.strip of .equa

hei ghtLt® but?f M 8 g %%rae,m%%b}eeﬁsﬁetah&‘i‘?%nmnem&i #ORt regi on
is wder, tgiakeloasi,i o eyieohanid,t Haipied-ly hawldE-fdehrentatiedbuy ve | S

"l ess steep a t he ,yi el res- sur.e .i.s _slightl igher. .Finally, curve
(c) represér '”§“b§%e q?&ﬁ'iﬁﬁﬁ%re@%' |2§e%% ﬁﬁ%&éﬁéf 1O will begin
to def eumvarsd ofortirfiflartent cHapesjefarmaliike s shanvee iof Fig. '

(e entre ! SRl AL APLOY. T e iBAEEONe, some

degree of conpressive r 'S O wth a

cert aild dedwespPragspmardeformatgen eurvas tQwate | (@ieNepr esenis @

correspondifdd a3 V& stifGUrMeSH denddd WAt hAfivd1S prardie doypel | ar

menber b bottom edges. Resultingly, the transition region is nar-

xow, the elastic region of its pressure-deformation curve

is quite steep and its yield pressure is rather low.

20  Curve (b) shows the characteristics of a strip of egual
height, but of less rigid nature, whereby also the tran-
sition region is wider, the elastic region of the pres-
sure-deformation curve is less steep and the yield pres-
sure is slightly higher. Finally, curve (c) represents a

25 strip member;of smaller height. Hencé{_it will begin to
déform:and-contribute to the deformation resistance of
the-entire slab only after the two other members have

undergone some degree of compressive deformation.

30 ©Now, it is obvious that with a certain degree of deforma-
tion 6 in three lamellar members, corresponding to the
curves (af, (b) and {c) of Fig. 5, the lamellar member b
is within its elastic region under pressure Pb, while
pressure Pa acting on lamellar member a has already

35 caused an irreversible deformation in the structure of .
the member. By contrast, lamellar meéber c subjected to
pressure Pc has not even passed the elastic region of its



Is within its elastic region under pressure Pb, while, pressure Pa
acting on |anellar nenber a has already 35 caused an irreversible

def or mat MA3§4354he structure of t he menber. By contr aRCI/HIMER s
menber ¢ subjected to pressure Pc has not even passed the elastic -
region of its WO 98/ 42503 14
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pressur e- deppesmnrendefiomeation curvés aresult, a mneral wool slab wll
exhi bit a charac- teristic which can be considered as an average of
all its 5 lanellar strips or nenbers. Consequently a mneral woll

sl ab as an Rstatyesadtita ninéewaluabohdapabvieibhdexhHsit & chara¢egions and
an individugl,yield @ﬁf@ﬁuééh BOCGREPEErea as DRSLG ?fgﬂgexcee tigs present

invention is to prevent the pressing pressure ng t-he

| atter.5 10lamellan %FHP%Q‘PE/ mepReY fyv cRen sl Y seningrak el bf press-

ing to | am ggi® s PARNSRtitPLAHAGNEEs nlﬁ@widwpl aé&ﬁ@lve and véidsid hin,
stiff facin such as_a

ol ate.with an
Shosi va't cPaatare, e R HEE GRL VLSS Srreures Tiie, SRSHH for m o
sandwi ch copssidictonceptndf the préserbyihedetiem eioftd hatevdiet priessing is

conducted usin s e mﬁthln a Ssu ntervall which is on
one ﬁ%g?l%?t%%g%éﬁgénﬁﬂlnu u&e i%ﬁ%? fed to avoid. = the
‘adhesiV¥@ failure in the adhesive Iayer and on the 20 other hand by the

average yi e\ @f&fﬁéif |tﬂétlx?\2eﬁ£‘10n com?ffééén n{"\@é‘éﬁ%yof L C

el ements of the sandwi ch con- struc - wool -
core, the f#RY kP ak@minate %r@lmsuwhmn%@%m%@%dm%tsnk P2. 25

~The adhesi i tisesl €inpesoirt h?aéhi?m§@éﬁ'é‘9 4 YPS1ymer-codbd dhedeatl is

applied durin th ressl ste natively, the adhesive may
be of -such &F teiwith an ad%%?éﬁ?et% babhes W r ok e Ainsga} nal

i nfluepse swiedl a§lab so U 66 OfdEm éogamav@i@m@onmwo:sﬁl&)@xternal
| nfluence ghereby @Q@llggrgoé Qégggd{gg Brggéiﬂﬁ igecghéhcteg'u51ng
a pressure within a pressure intervall which is on one
hand limited by a minimum pressure Pl required to avoid
the adhesive failure in the adhesive layer, and on the
20 other hand by the average yield pressure limit P2 in
pressing, whereby the basic elements of the sandwich con-
struction, namely, the mineral wool core, the facing and
the adhesive are selected so that Pl < P2.

25 The adhesive used can be of the thermosetting type,
whgreby heat is applied during the pressing step. Alter-
natively, the adhesive may be of such kind that it is

e curable by some other kind of external influence such as
ultrasound, for instance, whereby said external influence
.30 is applied correspondingly during the pressing.

More precisely, the invention is based on the observation
that, when the applied pressure is allowed to reach the
elastic pressure limit of the mineral wool slab, the

- 35 limit may already well have been exceeded for one or more
of the adjacent members or strips in the slab. However,
statistical and experimental studies have revealed that



More precisely, the inventi.on is based on the observation t hat, when
the appl p\aslegfaggzsure is allowed to reach the el asti Gd¥afs m] imt -
of the mneral wool slab, the 35 limt may al ready wel |l have been
exceeded for one or nore of the adjacent members or strips in the

sl ab. However, statistical and eiﬁ%rlnental studi es have reveal ed
;2$7FI98/0 Eg%%%%ﬁéé%é? conditions it is aIlowabliéta lncr%%%%rt%%rnal

condi ti ons lamisatidowebéesiioe iwereaszo theof thel averagednelasisbure up to
70 % of the_ay: d t] r f fan ol slab
W t hout caﬁgggé&gg 1%%5%%&? anng‘go‘gli?%s'ias r‘ﬂ%‘%}ﬁre %} L vel of 50
% 5 of tém swtimtdamg&mntg $’srw@mr¢u,gm ra level omssqare%u i oned
above, ¢he LpLion £ SHLETh Yol g ected to a nmineral
wool sI%b f%?ne f%%ﬂ PLEE lﬁﬁréélty %%parate r%ﬁ%lgned | anel | ar
strips, However, 10 the sane principles are applicable to any m neral wool

sl ab fornedAélymél%fm@é@eabéwe tid cﬁé‘é&fﬂﬁ'ﬂf&'ﬁ @ivéﬂim‘éreln i®l anes,

wher eby t he Ianellar strips can coyrespond d ferent parts of the
ni neral woofREFEbY dl’i%Cte‘il\h"F‘PeatW%%JdvW%‘H c%h%‘?rﬁ%’f‘l‘%s in
accordance prhbality éhesabvecdsessdidesedeiangliypi sadi sQXﬂikbzbév‘reﬁ?ry good

structur al € operties, !§OSSIb|e ha ne or ‘both,o . ~»%ﬂe si des of
Phe siThar FREPEShe Rtinchiled Rr e ool LoaRiE o are BT dfPthoven

t hi ckness oslebasarmeaybyrséﬁhue#knxktmhglqfngemixgmméntwmt Bildr after the
pr essi ng. u n d rabl e, -
bar - Pidnes | e DA Gl CHiie D2 HPR LB (o A Sl Renohd (EELL

tions may dfepeny m®%t$e¢§ th¢um1mﬁwahIW@mt $lam a per- fectly planar

surface. 25 The surface winkling of a panel is nost appropriately

nmeasured as _the deviations,of its surfage proflle ex- press in nndni
and am3iccefRhbf ctiR% FRRALIGR cRuFRXAGtions padepdn d%%’%’f‘?%%e %ffgli‘
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the sides of the structure may show telegraphing
bumps/dents due to an uneven thickness or elasticity in
- 20 the underlying mineral wool slab. after the pressing. Such
a show-through of bumps/dents are most undesirable, par-
ticularly in facings which under certain lighting condi-
tions may display the very minor deviations from a per-
fectly planar surface.

25
Thg surface wrinkling of a panel is Asst appropriately
measured as the deviations of its surface profile ex- |
pressed in mm/m, and an acceptable evenness is achieved
if the deviations remain smaller than 0.5 mm/m. Also this

30 has been investigated in conjunction with the present
invention, and forms further a base for limitation, par-
ticularly when the mineral wool slab is comprised of
lamellar strips assembled into a slab either side-by-side
or in rows.

35 . .
Here, through using a sufficiently high lamination press-
ure, the elimination of uneven spots on the core surface,
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the ‘top edge surfaces of the lamellar members 5 - 7.

Before pressing, the lamellar members have slightly dif-

20 ferent heights, whereby the lamellar member 6 is lower
than the others.-During pressing, all the lamellar mem-
bers are subjected to the pressure, and are compressed.
The members of greatest height are pressed more than the
lower ones, whereby the deviations in the heights are

25 almost completely egualized. The remaining height differ-
ences, 'if any, will be filled by the adhesive. This is
the second partial process eliminating the effect of dif-

e

ferent lamellar element heights.

30 After pressing follows an elastic recovery toward the
initial lamellar height. For the highest lamellar mem-
bers, however, it occurs that the members of lesser
height prevent, via the facing and the adhesive bond,
them from recovering back to their initial height. The

35 same effect works on the height variations that may occur
in one and the same lamellar member as well as on unin-
tentional deviations in the profile where the surface is
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BPLEstQEh a tehdency. Consequently, the combination of
the adhesive, the mineral wool core, the pressure applied
during the pressing step and the heating cycle possibly
employed must be designed so as to achieve a secure pen-
etration of the adhesive into the wool, bonding thereof

. with the wool and reinforcement of the adhesive by the

25

30

35

wool fibers. It should be possible for a skilled man, on
the basis-of'the above introduction,mto take the require-
ménts of an actual facing into account and select a rel-
evant starting point. Also the-sufficient penetration of
the adhesive into the mineral wool is easily verifiable.

Further, the pressure required in the pressing step can
be affected by selecting an adhesive with a suitable flow
and wetting qualities as well as by using a facing
material of a low tendency to buckle.

Next, the sé}ection of a proper preégure level P3 is dis~-
cussed for the purpose of achieving, within the con-
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subjectlng the adjacent realigned 20 | anel l ar strips or rows of reallgned
stripd9 orming the m neral wool slab, prior to and during its pressing,

to CONMPhEesevemmape! 6edth8 hifePABNyHSL abbLL, WaPrid$14Ogiwhen -tudinal
direction esi v has cu{ed durlﬂg?presglqg t'he applied
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t he adhesi ve can be carri vacsum whose
efflcléncypﬁgﬁsb@nlﬁBPbWGG by phesphgneherthogonal tO the longi-

tudinal direction of the slab. Thus, the forces acting on
a member of a relatively lower strength are effectively
transmitted to the adjacent members. An equivalent effect
will be attained by subjecting the adjacent realigned

20 lamellar strips or rows of realigned strips forming the
mineral wool slab, prior to and during its pressing, to
compression applied in its plan parallel with its longi-
tudinal direction.

25 After the adhesive has cured during pressing, the applied
pressure and/or compressive forces are maintained until a -
permanent effect has been attained. '

It is essential that the mineral wool core is cleaned
30 from loose particulate matter prior to the application of
the adhesive. This operation can be carried out using a
vacuum whose efficiency can be improved by passing the
core slak through very thin, relatively strong air knives
or curtains serving to detach the loose particulate mat-
35 ter from the mineral wool core surface. -

As it has been found that particulate matter consisting
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significantlge g the adhesive. Generally, the applied amount is in
the. range 100 - 400 g/m?, advantageousiy about 200 g/m?.

e The mineral wool slabs serving as the starting material
20 for the fabrication of the lamellar members and thence of
the lamellar mineral wool slabs are advantageously made
from a mineral wool having a density of 80 - 140 kg/m’ and
a binder content of 2 - 5 %. Mineral wool slabs re-
aligned by other techniques should also have at least
25 these values of mineral wool density §§d binder content.

A technigue, which has been found capable of offering
improved evenness and visually more perfect facing sur-
faces in laminated sandwich element, is based on moment-
30 arily relieving the lamination pressure significantly or
even entirely for a very short period during the first
half phase of the pressing step, immediately followed by
reapplication of the pressure for the time required for
adhesive to cure or to safely remove the sandwich product
35 from the press without any risk of deformation other than
the normal elastic recovery.in the thfﬁkness of the prod-

uct. This technique serves to relieve the facing material




e\/en entirely for a very short period during the first hal f phase of

the pre p, imediately followed by . reapplication of the
pressurza#)ggmfshg time required for adhesi ve to cure T3 g%"él y

remove the sandw ch product 35 fromthe press w thout any risk of
deformati on other than the normal 28 astic recovery in the thickness of
t he prod- uct. This technique serves to relieve the facing nateri al
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PCT/ FI 98/ 0Qaveke othervdst MEgh pressure might be needed due to a .
mineral wool core of high density.

The invention is suitable for use in both continuous and

15 batch pressing, as well as their intermediate forms B
involving, e.g., movement of the pressed product in a
stepwise manner or at a conveyor speed varying cyclically
between a faster and a slower velocity.



1. A nethod of , by mmeans of pressing, |lamnating a pl anar, realigned )
m neral Wpdk4sdoab Wth a thin, stiff 5 facing such as a pelpsgpsaat ed

sheet steel plate which is bonded with an adhesive to both sides of
said mineral wool slab, so as to fo a sandwi ch construction, ¢ h a-
racteri zedinthat the |amnatfon pressin out
using a conkyolled pressure within an inter- 10 g,"'"”""“ﬂmwnﬂe hand
by a n1n|nun1p}essure P1 required to avoid adhesive fallwure | ®
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limt P2 ofyl heanhaghah veo! b§ OhEafllr bR &Q@a@ﬁsss%ﬂmau yhgr eby the
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A net hog anQ@ih egutn &‘sah”pélgﬁeb ~-8ohtadCsheltl steel plazeewﬂlcﬁ that the
upper limt, of t gFgres ure 1s 20 ,70 % advanta eously % . of E

averaged el 48¢bgn ag pdhesive BP PREREA ?§I°Roﬁ?1glﬁbnera
met hod as dgbbbediaB, ckai asltorfarmCahsanaum mnstrﬁcﬁlénl, Zcehda+-n that
the lower it is,the hlgher f 25 ﬁltagg E pre sure P3 which
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-to and/ or ongitu dlrec i on
“defined in &h?lﬁfP?h@ffEhégﬁﬂﬁeréﬂaWﬁﬁl core during the pressing,
“22 - whereby the included components, f.e. the mineral wool-

15 slab, the facing and the adhesive are selected so that
the condition Pl < P2 prevails.

2. A method as defined in claim 1, characterxr -
i z ed in that the upper limit of the pressure is

20 70 %, advantageously 50 %, of the averaged elastic pres-
sure limit of the mineral wool slab.

. 3. A method as defined in claim L1 or 2, charac-

- terized in that the lower limit is the higher of

T 25 Pl and the pressure P3 which is required to give for the
fécing the intended, permanent eveness, whereby the
included components, i.e. mineral wool slab, the facing
and the adhesive are selected so that the condition P1 <
P2 and P3 < P2 prevails.

30
4. A method as defined in any of the foregoing claims,
characterized in that the mineral wool slab,
prior to and during the pressing, is compressed in ité
principal plane orthogonally to and/or along its
35 longitudinal direction.

5. A method as defined in any of the foregoing claims,




character | e m neral wool sl.ab is cl eaned
from| oose parti cuI H!I IIBJJ ;Hﬂ to cont act wth the adhesjve. . S
6. A nYPEY2RE define e foregoing clains, PCUFIR82ZA g ¢ t

er i zedinthat the lamnation pres- sure is nonentarily relieved
significantly or even entirely fogza very short period during the
first half of the pressing, imediately foll owed by reapplication of

10 the preeshra foa the ¢ireirzgei dedifiothathebe veineralireool slal t hat the
sandwi ch pergd S

postpressr%% giégﬁggtPgﬁﬁo XégtééPQ%%Hfate ma@ﬁ&é ¥$%§?¥% recovery in the
t hi ckness withhtheradbesive.15 7. A net hod as defrned in any of the

~ foregoi ng cl ains, character i z g.dinthat the facing is
pul | ed agai nst_the press,platens with the help of ,a vacuum or
magnet Pc fﬁeld% metho@ asgdefjhedt hpdaRY BgfFh%df?ﬁe%ﬂyn%fc%¥%@$oregorng
clains, ¢ hCa hraarcatCetr eirzgi eZde fni Bhabathé al &m BEREEON Epr&s-

______ curable under heat_or er.exterpally appli dcfn££uence such as

Uit asoundeaRe LRAPORSREREXEE Fol L HPRLhERL F iR SBE I FUER Ly ng | he

<Pressing.- entirely for a very short period during the first half of

N the pressing, immediately followed by reapplication of C-

10 +the pressure for the time required for adhesive to cure
so that the sandwich product can be removed from the’ )
press without any postpressing deformation other than the
normal elastic recovery in the thickness of the product.

15 7. A method as defined in any of the foregoing claimsj
characterized in that the facing is pulled
against the press platens with the help of a vacuum or
magnetic fields.

20 8. A method as defined in any of the foregoing claims,
characterized in that said adhesive is
curable under heat or other externally applied influence
such as ultrasound and that said external influence is

applied during the pressing.



