Pf 55489 | PIA¥&Pnal insul ation conposite with inproved thermal stability and
inproved fire resistance Description 15 The invention relates to a thernal
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of the nefredlistandgeets, to a process for its production, and to its use for

t he production of storage 10 buil dings or of cold-store buildings. Sandw ch
panel s co?&gﬁgogf a thermally insulating core material and of bilaterally
adhesi ve- bon Ssheets of steel or of alum num are used as structural

el enen?s or cl addi ng in construction applications. Their heat resistance
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pol yskyr eBgidiRasr opead3toréBuifiing362586 di scloses a process for inproving the
flame retardancy of polystyrene foam slabs, in which the prefoaned

pol ystyrene foam beads are coated with a liquid 25 phenolic resin which
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been sat “B?ﬁe? W th an intumescent conposition. The profiles, grids, or

nets are preferably introduced into the joints between the foam sheets. 35
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present i ion to elimnate the disadvantages nentioned and to invent a

thermal insulation conposite with inproved heat resistance
GB-A 2362586 discloses a process for improving the flame retardancy of polystyrene
“foam slabs, in which the prefoamed polystyrene foam beads are coated with a liquid
25 phenolic rasin which comprises a flame retardant based on phosphorus or chlorine
compounds, and are then fused to give slabs. However, these flame-retardant
polystyrene foam slabs can be lost via meiting on exposure to relatively high
temperatures for a prolonged period. '

30 DE-A 196 39 842 discioses fire-protected composite systems composed of polystyrene
- foam slabs whose surface has been provided with profiles or with grids or nets, this
having been saturated with an intumescent compesition. The profiles, grids, or nets are
preferably introduced into the joints between the foam sheets. :

35 EP-A 0 942 107 describes a foam impregnated to give flame retardancy and in
essence consisting of PU foam, which is laminated to two self-adhesive films, between
which an intumescent material has been enclosed, and its use as fire-protection
stopper.

40 It was therefore an object of the present invention to eliminate the disadvantages
mentioned and to invent a thermal insulation composite with improved heat resistance
and improved fire performance, and a process for its production.
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The thermal insulation conposite described at the outset has accordingly
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sheet ssand of a thermally insulating core material, where a fire-protection
layer is Inftumescent compositions are materials which foam on exposure to relatively high
temperatures, generally above 80 -100°C, and during this process form an insulating
and heat-resistant foam which protects the thermally insulating core material situated
thereunder from exposure to fire and to heat.
30
The intumescent composition present in the thermal insulation composite is preferably
an alkali metal silicate, in particular a hydrous sodium silicate, expandable graphite, or

expandable mica.

35 The inventive thermal insulation composite may be produced via bonding of two metal
sheets and of a thermally insulating core material, where a fire-protection layer is
introduced between the thermally insulating core material and at least one metal sheet,
preferably between the thermally insulating core material and both metal sheets.
Commercially available machines for producing thermal insulation composites may be

40  used for this purpose.
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netal sheet, preferably between the thermally insulating core material and
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powder. If appropriate, amounts of from 0 to 50% by weight of inorganic fillers, such as

metal hydroxides or metal sulfate hydrates, or else up to 10% by weight of organic

fillers, may be added to the mixture. The liquid mixture may be directly applied or

sprayed onto the sheets of the panel core material. The coating layer thicknesses here

30 may be from 0.05 to 5 mm. '

The geliing takes place at room temperature, but can be accelerated by exposure to
higher temperatures up to 80°C. The sheets of the core material are thus coated on all
sides, or only on the broad sides subsequently.used for adhesion to a metal sheet.
35 :
itis also poss'ibie to coat the thermally insulating core material with the waterglass
mixture and to press it with the metal sheets on both sides prior to complete gelling.

The exposed edges and corners of the core material not covered by the metal sheets
40 may also likewise be provided with the coating compasition, or critical points, such as

ends or joints, may be protected from exposure to heat or from flashover via

introduction of insulating wedges composed of mineral wool into the panel structure.
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composed of waterglass substantially inhibited damage to the core material, and the
structural integrity of the panel was retained.
25 -
‘ Comparative experiment

A molded polystyrene foam sheet composed of EPS (600x1000x100 mm) with a foam
density of 18 g/l was provided on both sides with a layer, thickness 50 um, of a PU

30 adhesive, and steel sheets, thickness 1 mm, were applied by adhesive bonding. In
order fo assess heat resistance and flame retardancy, the resultant panel was secured
horizontally after the adhesive had hardened, and exposed for 30 minutes to a gas
flame (flame temperature >500°C) from below. After as little as & minutes, the EPS
foam core material melted and ignited, and the structural integrity of the panel was lost.



hori zont aIHFf5ﬁ§? er the adhesive had hardened, and exposed for 30 mnutes to
a gas flame (flame tenmperature >500C) §rom bel ow. After as little as 5
mnutes, the EPS foam core material mel ted and ignited, and the structural
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i nsul ati off e, conprising two netal sheets with a thermally
insulating core material, wherein a fire-protection | ayer has been -
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one of the netal sheets. 2. The ther ul.at1 on conposite according to
claim1, wher é*?w'aﬁwa cprer@.afeﬁﬁgwaem% ’W%W@EBCL Y‘?@t@% NirHEOAHEST Ben
conposbt i on bdweeh the thermwllk aisulatieg adre nsateiial and at erglaneaifitee metmbBhaats. or
expandabl e mica. 10 3. The thermal insulation conposite according to claim

2, wherein the intunmescent. conposition gonprises,a hydrqus.sodium
silicate. 54. %ﬁ'&%ﬂ UI?H%?QF?W‘%@8%@@5&%”3%67‘@?%5'”3@9 % of clains |
to 3, wher ei n prétectionJaysstcampgsesean intumasepaiethpotitien bagedorn @f alkdlumetalm 5.
The thermal ingght bQYEnEaHBFddhRe 26 ERpahdbid Micany of claims 1 to 4, wherein
t he t1§er mal ly insulating core material is conposed of nol ded pol ystyrene
foam 'of extruded pol ystyrene foam sheets, of polyurethane foans, or of

m neral wdel . Thedh@mahingulgtierseorpasitp rochrding o elainharwidreio dingp hdireesognt

bondi ng of twqopbation befprsesWdidusobiet siidate) 1 nsul ating core materi al,
whi ch conprises introducing a fire- protection |ayer between the thermally
insulating core material and at |east one netal sheet. 25 7. The process
accor di ng4t o dihgithergal ireipberncarmeosite pecardingite any eiclaimatide Sowhenein bast  one
surfagg W th anethiidheBEis combosaaTasddl bof dldmihammn t he fire-protection |ayer,
and is then adhesive-bonded to the netal sheets. 30 8. The process
according to claim6, wherein the core material is adhesive-bonded to the
netal sheéts vineiheimahingdstiorcarorasite aperiding & amt fitaiwadtto dowpersinthen. 9.
The use of t hehdrivaliyrinsulatistert intierzd esidoged oL@bidicd golystymmy fadmedfai ns 1 to
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20
6. A process for producing a thermal composite via bonding of two metal sheets
and of a thermally insulating core material, which comprises introducing a fire-
protection layer between the thermally insulating core material and at least one
metal sheet.
25

7.  The process according to claim 6, wherein the core material is coated on at least
one surface with an intumescent composition to form the fire-protection layer,
and is then adhesive-bonded to the metal sheets.

30 8. The process according to claim 6, wherein the core material is adhesive-bonded
to the metal sheets with an adhesive comprising the intumescent composition.

9. The use of the thermal insulation composite according to any of claims 1 to 6 for
the production of storage buildings or of cold-store buiidings.



