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Spacification

The prasent nvention relates v undedficor, wall, saifing or flatmounted heating

systems, 38 wall a8 air conditioning ceifings, having hest conducting piates mads of

axparded graphite without binders with & prafersntisl sirection of haat conduction

paraiial to he surface of the plate, as well as msthods for the production heveat, for

the transfer and dissipation of heat in motor vehicles, i machings snd sguipment,

and i tempergture-controlied containers, for sxample for the storage of Rods,
.

HMealing systems of this king are known from DS 10048230 A1, This document

g the closest prior ant fo oaiey 1

i conjunction with wnderficar, wall and cefiing heating systems, special beat
condutting heating pansls gre used o achiave & comfonsblie raom smperahye,
Canductive fioor sorseds, plaster Srishas and similar hes SHng panads which contain

grapiste additives 1 improve conductivity are knowsy from the Patant 2 Applicaticns
DE 180 32 788 &, DE 100 48 230 & and DE 188 02 230 A&, DE 188 38 288 A and

I ATT A DE 49 17 074 A and DF 40 167 10, ¥ has

Doen gam;‘msm‘ o use mouldings of sxpanded graphite In B construction of
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underfloor heating and similar heating systems and I apparatus for soundprooting
and slectroragnetic shislding. The mouldings sre produced sithe

¢ partiaily sxpanding sxpandable graphife in & fuidised bed or i the final
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sty of heat and then complating the sopansion i
& motid & slovated temperaturg, of
= compressing partislly sxpanded expandable graphite it 8 mouwld, with a
rate supply of heat, to form @ blank and then completing the sipansion
i the mould 81 & Mgher femperstivg, o
+  axpanding & molst preparation of expandable graghife it 8 mould with &

supply of heat,

s

Thus, in each case, the fingl stage of the sxpansion akes place iy the S
moul and onve axpansion & complete oo com paction s cavied ocut  The
ould has o be designsd 50 that on the ons hand § is subsy tantigily sealed 50
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t the material takes ort the desirad geometric shaps, but on the other hand |
ajows airio ascape. The mouidings obtained by this mathod are required 1o be
dimensionally stable and have 8 homogenecus density. I preferred varian
of the above methods, varlous additives and asdffuvant g, partiodady binders, ars

agided {0 the axpandsbie graphite.

As he sxpansion of the expandable graphite uniformily distributed in the mould
akes placs I every spatia! divection, in the manufackuing process descrbed
abave, the planas of e layers of graphile in the mouldings do not taks on any
markad preforantial onsrdation, snd harefor the hermat conduchvity of thase

mouddings will scarcely be dependent on dirsction. For usa In sorjunction with

flal mounted heating slemens such as waE?, caiiing of undarficor heating
systoms, for exemple, {1y desitable 1o have g proferantial heat conduction in

£
the surface in order o achieve rapid and wiform heat distribudion over the
swiace,  Other disadvantages of the prior art deserbed shove are the
discontinuous production method and the relatively high cost of mandaciuring

the venlilatable moulds.

By contrast, aoonding to the invention, heat conducting plates are providea
wineh contain compacted expanded graphite and in which heat condustion
preferably {akes place along the swrface of the piste. Thess heat SONGuCing
plates are dimensionaily stalde withaut the addition of binders and adaltives. In
gddition, 8 method s desoribed by which hest ‘-m{?ueﬁng piatas of thiz Kind
made of expanded graphiie can be produced continususiy,

¥
&)

The manufacture of expanded graphite (graphite sxp pardate} is known rom U
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A JAQLONY, infer afa. To procuos expanded graphite, graghde wderstitiad
compounds o graphite salls such 88 graphite hydrogen mﬁgxhaie or graphite
rutrate are heated rapialy, The voluma of the graphile paricies incraases by #
facior 200 2 400 and the bulk densilty is reduced 10 2 0 20 ol The so-calsd
graphite expandate thus oblained consists of agoregates which ars worme or

R

concating-shaped.

the fully sapanded graphile s compacied under the direntional afect of 3

pressure, e planes of the lavers of the graphite preferatiy arangs themssivas
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parpandicuiarly o the dirsotion of offect of the prassure, with the individual
aggragaias .%“mkéﬂg an o one another, &8 8 resull, shructures, Q. weby or
sheats, whith are sefbsupporing withawt the addiion of bindsr can be
produced.  This effect, which s known freen the manufacture of graghite films
with & thicknass of 015 10 3 wm uss foe &xamﬁe as sami-inished products for
the manufacture of flat seals, forms the basis for the manufacture and operation
of the hest conclucting plates acconrding v the vention,  As & result of the
divectional effect of the pressuse during the compaction of the graphite
axpandate, the heat conducting plates according v the invention have 8
strctiral anisolropy and this resulls in the advantagaaus srdsotropy of spectfin
properties of the heat oonducting plates sccording to the invention. Becauss of

the preferential orantation of the planss of the g?&g&i“%viiﬁ fyars paradis! b the
surfacs of the plate, i the heat condunting plates according to the nvantion
heal conduchon preferably takes place paraliel b the surfsce w i the laferagt
direction), as comparad with the heat conduction perpendicuiar o the piate
surface. Thus the heat Sondusting plates according o the invention combing
the amisolropy of heat conductivity which s known in graphite fim with other
properties of expandad graphile that sre advantageous for the proposed
appiications, such as s ow weaight, high temperatiurs stabiiity, ability 1o wovide
an slectromagnet shisld, fame retardant sffedt corrosion resistance and good
adaptation fo adiasent sifaces,

Further details, features and advantages of the invention will become apparant

from the fliowing detalied description, the Figures and the embodiments

provided by way of exampls

iy the Figures:

Figure 1 awe hows oress sectional represartations of the heat conducting
plate sonording © the vention with pipes for the distibution
of @ hoat fransfer madium

Figure 2 shows & cross seotion thiough ¢ construction slement foran
air conditioning oslling comgrising the heat conducting plate
accerding to the nvention

Figurs 8 is & plan view of 3 heal condusting plale acconrding o the

Fegntion with @ heating sofl smbadded tharain,
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The heal conducling plates acoarding o the invention are between § and 80
mm gk, Howsver, plates bobwesn 20 and 40 mon thick are paticularhy
prefemed. Typics! dimensions Ror wall, underfioor and celiing slements ussd i
construction {achnoiogy are between 100 x 80 and 300 x 100 o The hagt
conoiucling plates scoonding 1© B hvention @re not tied o these d-&mwsiws,

however, tha jength and wicth can be seloctad in accomianos with the intandsed

use g there am o strlet Himile imposed by the menulsctning process. The
dansity of the axpanded graphite in the heat cmduatim piaies sooording to the
vention is i the range from G071 f0 0.8 giow?, prefacably batwesn 008 and
Q.35 glony’.  For we in buliding technology, the heat conducting dlates
according o the fvention thus meet the requitements for dghtweight

construstion panels {orude density <400 kgim®y.

The heat conductivily of the heat conducting plates according o the invention i
at least 5.5 Win™K i the direction paralial fo the plate surfgces sng 250K In
the direction perpandicuiar o the plate sufacs. The heat conductivity paralisl
o the swface i thus of least 50% greater than that perpancdicdlar o the
sudface. The matic of heat sonductivity paralial to the plate susface o the heat

»

conductivity parpenslicilar (o e plate surface is &l the greater, the mars
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companted the sxpanded graphite I8, Le the greater the density of e i

sonducting plats

he heat conducting Mate sccording to the vention may be used, for sxampls,

1 confunclion with heating systems using & Houid heat ransfer madiun or with
slectizal heating systems. For ransponting & fluid hest ransfer medium such
as waler, pipes mude of malal for sxample copper, or plastics, for sxampis
polypropyiens of eress-linksd polvetinviane, are provided in the heat sonducting

plste according fo the hwentien, Melal pipes are preferred benauss of tih:seiif
batter haat fransiar propery A pipe 2 is, for sxample, smbsdded so far e
the heat conducting plate 1 that i fes flush with the sutface of the plste Figure
tay or s partiafly embedded, Lo part of the chroumferancs of the pipe 2 projects

i relief from the surface of the hest corducting plate 1 (Figurs 1h). The speos

%
%5

round the pipes praiscting from e sutface of the piate is filed with &
uitable matedyl, for ewraple sorgad, o groung graphite over which sorsed is
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applied. Healing wires for elsetrical heating may be aid on the plate surfaos or
prassed into the plate swiace.

Aderrsatively, pipes 2 or hesting slements may also be laid betwesn hwo heat
conducting plates 1 and 1, which st then pressed together Flgure 1o | has
bean found that combined plates of this kind made from two hest conducting

plates of expanded graphite prossed together are very slable and canrat be

detached from ane ancther at the interface betwaen the plates. Praferabiy, for
s varlant, pintes of low thickness are used in order o obisin 8 mmmunsﬁ

piate the hickness of which only slightly excesds the diameater of the smbadded

pipe. A large distanee between the plate surface and the heating slement o
pipe ambedded i S plate o dethtentyl, as the condustion of haat
verpandicuiar io the plane of the plate i3 less than Hhat paraliy 1o the plane of
the plste In the heat condusting plates aa:mrdmg o the invention. The plpss ar
heating wirgs as amangsd ¢ 88 to snable a uniform disinbudion of hast over
the plate surface, for example in 2 meandering of spiral pattern.  The heating

witgs of slaciicsl haating

(Z}

syslemes are preferably aranged © g laftice or
meandsring shape for the same reason. Because of the high hest sonductivity
of the heat condudding plate according o the nvention, howaver, the heating
DIoes of wares on the swriace o be hosted do not forn &8 dense & patlem as is

netassary & conventional wall, ealling or wndesfloor %';.ea*iéz?g, it ordar 10 achisve

& wrform heat distribution. This means that the meshes of the latlice, the kops
of the meander or the windings of the coit do not need 1o be 88 narow, and

fewer fatice meshes, mesnder 3()\‘-};55 OF Spiral windingy st sguesd per unit of

o

ares. Ag & resalt the %an; th of the pipe or hesting wire i reguced. Thus, with
the heal conducting plate acoording & the vention, the pipe material or
hoating wire required can b redunad by uR fo S0%, compared with wadi, sailing

or underfioor heating without 2 heat conducting plate,

The embedding of pipes and heatihg wires It the heat cmﬁassiing plate
accarding o the invention I8 sither camisd out divectly on the struction sils,
or prafabricated consbruction slements comprising the heat conducting pintes

» a3 g Fax & N R N 3 & & g o ~ By 3
accoraing 10 the invention and healing wires or pipes mav be used.
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In thair simplest embodiment the heat conducting plates acconding v the
mvention consist entiely of espanded graphie.  Additives and adjuvants,
pacicuiady binders, sre not requred for the function and dimensicnal stability of
the heat conducting Vaiai-e& asmr‘umg i the wantion.  Mowever the haa
conductivity and the mechamncal stability of the plates according o the vention
can be noreased by adding metsl endier cavbon Sbres o the graphite
axpandate used as $§a:.r‘§§n»;§ material Profersbly, thess Shres 8.2 15 mm

w2
forsg. The proportion by mwss of the Sibres Is praforghly betwesn B and 0%,

Another embodiment of e heat conducting plate scoording fo the inventies &
charasterised It that e hea! conducting plates are tolally o patially

impragnated with plastics, for exampls resing or thermoplestic tompounds fo

”

anprove the seal and the resisience to mechanicsl and other srnviranmisnist

sifacts,

Alarmatively or addiionally, one or more sufaces of e heat conducting plate
may be pattisily or ®ially provided with paint, coverings o coalings which
partarm varous funclions such as, for sxample, improving the appearancs and
assisting with the handiing of the heat condusting platas, fire proofing, acing as

Y]

steam bamier, Improving sound and heat insulation and redwcing the
sLscepbiiny 1 mpact

?EE

A coaling, T exampie, @ aoguss ctating or & plastics coating over the swels
of the plate, praferably not only improves the appearance snd handling qualitiss
DUt aleo fakas an or assists with spacific physicsl inctions of the construction,
For exampds, @ lacquer coating containing mstal improves the slectromagnstic
shislding. A rofisclive lsoguer coating droroves the radiation of hegt inte the

adfacet space. These functions are alse porformad by costing with metal foi

s

for sxample alurrdniam foil

Heatinsulaling  coatings consist, for sxample, of expanded polystivene,
oolvurethans or glass of minersl wool These are preferably applied to the
surface of the heat conducling plates remote from the ssane © be heated in

arder o avord hest bsses.
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Other suitable matenals for costing the hesat conducting plate acomding 0 the
Ivention with another funclional gyer are nonvwoven materials and papery,
woed veneers, Hst texdile materials {(woven, plalted, knitted matesisl, eie),

parforated sheels and films of plastics or metal. These layerad composites am

{A

& parficuiarly sdvanfageous because it addiion 1 conducting heat they perform
adoilional physical functions in construction {see ahave) and the mechanicsl
slabildy of the hext conducling plate is reinferced by the composite,

The end faces of the heal conducling plates are preferably coversd with
10 suitable materials, &g for improving the sppesarance and rediging the

susteptibility 10 mpast, :“‘Q:r sxample wood veneers, plastics or melal strips.

Far further use of the heal conducting plate sccording © the invantion in

fechrical construstions # s advartageous o provide al least ane surface with a

15 parhal or fotal covering of ooating that enablas it o bond © ofher matarials,
Suifable coating materials for this purpose e filler, mixed plaster and soroeds,
as wall a8 mortar and conorsle compositions,

The heat conducting plates made of expanded graphite sccording to the

36 invertion ara not rastricled 1o the simpde Bat plate shape. The heat conducting

plates acconding v the vention mgy, for axample, contain struchural slements

ST A% rersesey, grooves o heads, knws, dismong knwrls, grained swfaces

joints and openings and other panial deformations.  In actdition, pivg, angle

~

rans, hollow punchas, hooks, anchors or ather conmecting means wiich project

)
1571
"'.

from the swrlaces or end faces of the plates and produce 3 noepositive andia
postive connection {0 adiscent heat conducting plates or other components

3

may e inseriad it the piatey according o the invention,

The heal condudling plstes scoording o the nvention may he wssd in
3G sorguachion  with  conventional  construction materials o forn  compdsts

constuction slements, preforably fightwsight construction slemants.  Thess
Ctisosite oonstruction slemants compriss &t bast ane heat con wiucking plate

coording o the vention and al least one other constuction slement, fo
sxmne wood pansis, plasietboard panels, tiles, pumice, sanddime beick,
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bulk density i the range from 3.5 to 8 of pursly by pre~compadcting betwesn
taxiile balty, 1a. without any further campaction by pairs of rollars.

The webs owy be hether processed divectly as they arive from the pra
compactor, for sxample mpregnated or costed with other matensls. I desie
carban o melal fibres are added to the expandate used as sianing matens
before itis infrodused ndo the pre-compactor.

o2 plgte tuckness of ondy 10 0 15 mm andior 3 hagh maderial dansity {of
ground 08 gion’) s requirad, howsver, i makes ssnse o paae the graphiie
wel ariving continueusly from the pra-compactar betwasn one andior we pairs
of rofiers, during which hesting s p@s:&inia betwasn e paibe of rollers
Expadiently, fhis roller process s combined with the application of covering
wyers of othar et matenialy suoh as, O sxample, non-woven malerialy ang
papers, fial lextle matedaly (woven, plaited or knitted misterials and the ke
and films of plastios or matal

In the following step of the method, which follows an sither continucusly o
discondinuously, the graphite webs obdained from the continuous  pre-
compaction process opticnally followed by subsequent compaction, or the
plates cut from these webs or stamped from them, are brought intd he desire
form for uss. This step of the method, which is generally referras to herainaRer
as finishing, compdses 8 whole range of treatment processss such &8s
Impregnation, coating, padial reshaping andfor sompaction of the shostsivebs
e cold pressing process, sseming, sheping, for example by mechanissd
warking of the wabsishests, embsdding of hesting pipes or wives and the
manuieciee of composiles construction olements from the heat sonductin

slates soconding o the invention and convertional buliding materdals.

e the prior sl @ whole mange of sultable methods are avaliable for the
manfacture of impragnations and sudsce costings.  Impregnation may for
axampie be carted oud by imwnesion, spraving o comprassion processas, by
vacuum msthods o & combination of vacuum and compression methods, as
weall as in g Huidised bad,
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gy coaling s meant all processes which serve B cover the surdacs of the plate
according o the invention with a layer of another matedal. This matedal may be
both dissaived or dispersed in & lquid or In powder form of a8 8 Sat covering
material. Buch coatings may for example be produced by pairting, lanyuedng,
spraving, laminating or roling, whils, In these processes, i contrast o the
impregnation process, the inside of the plate acconding to the invention & not
otaly ;oen&tmt&d. v onge particuiss sobodiment of the invention, the
sormponents are costed with & plastios melll This is done, for exsampls, in a
temperature-controlied fuidised bed, In an axrusion process on, F the size of

the plates parmils, It an injsction moulding process.

5%

Onds betwasn the haal conducting plates accoding to the vention and other
covaring matenals such as shesis of paper, films, metal sheats, wood venesrs,
f

Son-wnven matenals or

fime stong, pumics, slabis, serated concrete slabe or pansts or Liapor bricks are
produced by the application of adhesives, binders, Slers, modsr and plaster
COMPESTIoNs 1o e or Doth of the swfaces (o be oined, or by the construntion
of an interdocking joeint between the materiale, for sxamps a tongue and groove

o, or snapfit conmections such as speing loaded hooks.

Using cold pressing methods, the graphite webs may be wholly or partisly
formad and compacted once again with pairs of rollers or discontinuously by
means of presses. Using embossed roflevs, shaping may be ceevied out at the
same tme as the compacton, for example in order © produce Qrooves or
beads, knurls, diamond kil o grained sudacss. This may be carvded out
both before and after the application of the covenng ayers
Sultabde methods for producing grooves, joints of openings include, for
example, culiing, stamping, emboessing, miling, fuming and planing. &
a\:marn; peaferrad mathod of mechanical fnishing s weler let cudting
tarnatively, abragive padticls jets (ots of sand peliets of frozen GO or laser

ants may be ussd for the machining.
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ﬁxams&i&w Embodinent 2
yﬁmd composite companents megsuting 30 x TOom oy srss ware produosd,
structure of which is shown in Figurs 2. The laversd composite comprisss 8
hard fibre plate o which s 18 i thiok, & € iy thick heat condudting piaie
compactad graphite sxpandate and s 1 mm thick padorated shest & The had
fiore plate & on the haok of the haal conducting plata serves 88 hest nsudatio
white the parforaiad sheal § on the frord serves o improve he appsarar
The hard fibre plate and hest conducting plate have been adhasively bonded
fogethar.  The parforaisd plate B round the layered composits on i
ongituding! sides and s secwrad by ongitudinal grooves §, € in the hand 8bwe
plate 4. This layered composite {s suitable for constructing an air conditioning
catling, for example. A pipe wound 1 e shape of an Archimsdean sorew 7
(harsingfler reforred {¢ a5 & heating ool 7) with & dlameater of B wmim and mads of
pinstios & ambadded in the sudace of the heat condugting plate 1 ramole from

e hard g plae 4 80 a8 o faminale Hush wilh the surface of the plate. The

diamater of the oulsrmost &s"‘s‘i"‘g of the coll was 21 oy The ood 7 was
posifioned roughly iy tha middie of the plate 1, Lo, the distancs of the cutermaost

winding of the ool T from the s*égh‘i hand adge of the plats 1 was roughiy §

same as e distancefrom the aft hand vdge-of the plate 1, and the distanceof

the outermost winding of the cofl from the top edge of the plate 1 was roughly
the same as the distance from the lower edge of the pdate 1. Flgurs 2 shows,

plan vigw, this haat condusting piate 1 with the hesting ool 7 embedded therein
For comparisan purpases, 8 iayersd composile with the sams dimensions was
produced which contained, inslesd of the hest conducting pate according to the
Hardion, & plasterboand panel with thres heating coils ambedded side by sids,

1@ ool Deing the same size as the heating ool mccs»rgmfai“d i1 the graphite
g?iaa The healing cols in both et arangements hadd waler Sowing theaugh
tham al 3 temperaturs of 3070, The change in the temperaturs distibudion over
e surfaces of he tvo plates as a function of the durstion of the flow of hat
watsr was mondorad by infared hermography. AL the start of the test, both
surfaces had & tempeargiure of 28°C, and no tomperaturs gradients could be
deteciad ovar the swface The furthee course of the temperature changs over
fime in the plales in the ares swrounded by the heating oot and In §s pariphery

s given i Tabds

=
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IXPANDALT GRAMTBROL LEVG HOVEZETO LAPOK BS BLIARAS A7
Eiii;.{f}s'%Li'.,-E..-i"Il's‘%S%.EKRA

SEABARALMUIGENYPONTOK

b

1. Padld-, mennyezet- vagy fifindsek, valamb kimamennverctek, amik éptlotekben

geprovsikban, gépekben & berandeadsekben & taridlvokbun wWrdad hésaddsra &5 hiclvpse

fosre s;migéin&k s magubban foglalnak kitbauyagmentes, mdritett expanddlt grafithat 8vd

kinnylisserkezetes hivezetd lapot, sxxal jellemscave, hogy & nplitens! pirhuzamosan mént

hidveseids legaldbb 5.5 WineK, ¢ logalabb 38 %6-kal nagyobb, mint g lapfeltletre merdloge-

sen it hbveretd képesadg, ¢ bogy a ktnuyiszerkesctes héverad lap vastagedga 8 mm s

SO RGOt van.

&

2oAz L igdnypont szerint padlS-, mennyezets vagy dfitdsek, velamint Kimamennye-

zetek, amik Spliletekben, gépkoesikban, gdpekben és borendendsekben s tartilvokban 1Wriénd

bold

o

hitdtadisra ¢y hoelveserdore spolpdload, & wagukban foglalnak kStanvagmentes, tWhabsiten

-

expanddll grafithd! vd kinnylszerkerstes hivezeidt lapot, szeal jellemenve, hogy a lap vas

~

agsdga U8 ron & 40 nun Kt van,

N

30Ax Tovagy 2. igduypont szevatl padlds, monnyezet- vagy falftitdsek, valaming ki

‘Tl»i‘{?tii‘\tf‘iﬂx anuk épilletehben, gépkocstkban, pipekben & berendexdeckben & tantge

b

tyokban Writnd bidadisn ¢ hdelveretdare seolgdloak, ¢s magukban foglalnak kétBanyag

3

mentes, Hmdriet expandalt grafitbal v ktnuylseerkesctes hdverstd lapot, aweal jelle

¢

mewve, hogy @ lapanyag sirfisdge .01 glony’ & 0,45 won kbt van,

4o Aw 13, igdaypont egyike szerintd padld~, memveret- vagy fiftidsek, valaning ki
mamennyezetek, avik dpliletekben, géphovsikban, gédpekben €5 berenderdackben & tartdge
rokban tinend hodtadasa & hielveredore senlgdlnak, & magukban foglalnak kSthanyag-

¥

Plevd konnyvliszerkoretes hdvezetd Japot, sxeal jelles

Y
X

mastes, mbnielt expanddlt praf

merve, Hogy a lapanyag strisdge 0,08 gloan” S5 033 glom ¥ ket van,

A

30 A2 T4 jgdnypount egyike seerintl padles, mennyeret- vagy hlfitdeek, valamin kb

asarnennyeretek, amik Splletokben, pépkocsikban, gépoidben & beronderdsckben &y fartd-

trokban t9rténd hdtaddsra &8 hielverniésre spolgdinak, & magukbhan foglalnak kdtbanvag-

meniey, Wmdiett expandalt gralitbal I kinpylsrerkezetes hbvesetd lapot, aeeal jelle-

dadva,

meve, hogy a expanddll gratithoz feomsealad ssfvagy karbonsedlak vannak hows



r

. Az eléet igduypontok egvike szenintt padld-, mermveret- vagy falflicdsek, valaming
g 3 X 23

Kiimamennesse w, gephoesibban, gépekben & bercpdeedsckben és tatas

w g hdslveretdsee szolgdingk, &8 magubban fglaluak ktanyag-

&

bvokban Weidnd hddtadas
mentes, Hodivitet! opanddll grafithdl Idvd kfnnyissorkezetes héveretd lapot, ameal jelle

3

smerve, hogy o lap wmpregnaldesal van sildtve,

7o Aw olded ipdnypontok egyike searintl padity, menmyeret- vagy falftitcsel, valandnt
Kimamennyezetek, smik dpilotekbey, gé;&{ caibban, gépekben & berendondsckben &s tarta-

¥

teokban tOodnd hddtaliaa ds hbelvezetdsre

sukiban boglalnak kdtdanyag-

i‘//
s

nentes, Wmdnitert sxpanddit grafithdl Iovd konnylszarkesctes hiverstd lapot, seeal jelle-

s

mierve, bogy @ lapnak logeldbd az egyik felttlete toljeser vagy résoben lakkal vagy misnyag-

gal van bevonva,

-.o

8 Az elded gdnypentck vgyike werintl padlé-, mennyezet- vagy flfiitdsel, valamint

4 i

Elimavuenveeetek, amk dpliletekben, gépkocsikban, gépekben és berendepdsnibey &

yokbay wWetdnd hiatadders &5 hbelveratdsre sonlgdivak, & muagukban foglalnak katdanvag-

mentes, Bmdnliet expanddlt grafitbdl Idvd kionylszerkeretes hbvereld lapoy, szeal jele

misrve, hogy a lapnak logalibb az egyik foltlete toljesen vagy réasben Bm- vagy milanyag -
Haval, perforalt lemensel, textil feltlet alabeattal, fafurndral, Siyolbonddenl vagy papiival

vagy burkobva,

2 A elbad igénypontok opyike sperintl padié-, mennyezet- vagy faifiitdeck, valaming
Klmamennyezctek, amik épiletekben, pépkocsikban, gépekben ds berendezdoskben de tartgs
tyokban tirténd hédtaddara & hbelverstdare wrolpiinad, & magakban foglalnak kétdanyag-
mentes, Wit expandalt grafithd] 18w kdnnylazorkozetss hoveestd lapot, awesl §e§§e«~
merve, hogy & lapnak lopalabl ax egyik foliilete telicsen vagy rosehen hariget

vaneallstva,

HL AR igdaypont sserintt padio-, mennyezet vagy falfitdseb, valamint kKlmamennyes
setek, amik dpltistekben, gépkoosiichar, gépekben & berenderdsekben s tartdlvokban #ridnd

hibdtaddse & hielvernidsry senlgilnak, v magokban foglaloak kdthanvagmentos, Hmdritett

expanddll gratiibal el kinnyliszarkezetes hoveratd lapot, aeeal jellomsrve, hogy a hisige-

teld barkolat expandalt polisstivoly, polinretdnt, tveg- vagy kdgyapotot foglal magdha

& A

Hlo Az elded dgduyponiok egyike szorintl padide, mennyeset- vagy fiftideck, valaming

e,
vy

Imanenayezstek, amik dpliletekbeon, géphocsikban, gépekben & boranderssekbe

”

lyokban Oeidnd hidtaddsrs ds hlelverntdsre seolgdlnak, d5 mapukban foglalnak |

mendes, Wmdeiiet! expandall grafitbol I kdnayiisrorkezetes héverstd lapot, weeal jelle



L

merve, hogy o lapnak logaldbd ax egyik folitlete telicsen vagy részhen spatidvizd massaival,

vakold- &3 esatnichmassadval, habaros- vagy botorumasssdval van elidiva,
12, Az eldst ygdoypontok sgyike szovintl padids, mennyeret- vagy falflitdsek, valamint

N Ay

kfmasenmyesctek, amik dpllctekben, gépkoosikban, gépekben &y berondesdaekben €5 tarta-
ivokbay whrdnd hddtaddsra & hbelvezerdere seolptinek, & mugukban foglalnak kddauyag-

mentey, Wmdeiien sxpanddil grafithd! el ko

S Wiy o bongn o SR ot brinseiy. witsr it divaci e d: cobacsny csbn . ¥a RN .
meave, hogy @ lap g kévetkesd struktordhs clomek kovel mélyaddsek, i\\m)«ssk

bordak, seepdlyek, recdedaek, dombomyomott felitletek

130 Ar ol igdnyponiok opyvike sverntt padid szet- vagy falllidsek, valaming

pe

Kimamennyesclek, amik dptletekben, pépkoosiihs &s burendezdsekben &y tans-

g

iyokban @ridnd hddaddsrs & helvere

tare seolgalnak, O5 magukian foglalnek kidanyag-

mentes, Wndeitelt expandalt grafiihdl Bud kbunyiiceerkezetes héveretd lapot, azeal jele-

e

merve, hogy 8 lap masik kSanyliszerkerstes hiveretd loppal vagy mdsik dpitbelemmael vald
eed- vagy alokeded dsszekapesolis Wuchordsdra seupokkal, savokvasalkal, bukaszioniskeks
Kel, karapdikal, ehorgonyeociomekkel vagy mids szarkeret! slomekkel van Malskitva,

14, &x oldzd gduypontok egyike seerintl padlos, mennyezet- vagy falflitdsek, valanin

Kimamennyerstek, amik dpiletekben, gdokocsikban, gépekben & berendezésokben & tartds

fyokban Wnrténd hddtaddstn & hdelveretdsre szolgdinak, &5 magukban foglalmb kdtbanyag

menies, Omdritett oxpandalt prafithal vl kinnd t.ih{k.{w tdveretd lapot, axesl jele

meeve, hogy & Konnytseerkesetes hivoretd lap Thad dllapoid héhordoed kizeg slosztisir

RS W DLSRT - S St PORETREIRERNG o it % Ty fiacted
seolgdld cadiveket vagy elekiromng Rittsre seolpilo verstdkeket foglal magiba,

94
3

ypout sserintl padids, mentryarets vagy flflitdsek, vabanint Kifmameny-

k :-

o B2 SRRCINESS SUETI, (5 NN S (U PN O N ) T oot P s
nyveretel, anik Splistekben, gépkovsikban, adpekben & berenderdaokben & tartdlyokban e

X

térd hddtadasra &¢ hlelveratdare szolgdinak, 85 magakban foplalnak ktanyagmentes, B

ritett expandalt grafithd] e kinnvtszerkesetes hdverad lapot, &5 el vannak latva fuid allas

pot hdhordord ke closztisara seolgdls cstvekiel, sueal jellomerve, hogy a osvek & lap-

feittlethe be varmak dgyazve olyan mddon, hogy a ued

Y-

16, & 14 igdnypont szerintl padide, mennvezet vagy

syezetek, amik dplilotekben, géokoosikban, pdpekben & berendendsel &8 tzimii}-‘<}§<‘tmn HE

e A \

G hiddtadisra & hdelveratésre szolpdlnad, &y magukban foglalnak kotdanvagmentes, 1Hnd-

ittt expanddlt grafitbdl vl blonylisrerkerstes hfvered lapot, o8 of vanmad BMiva Soid alls-

by

oX ¥

potht hihordead kizeg slosetisden solgdld catvekkel, szaal jellomenve, hogy a ostivek a lgw



letbe be vamak devasva olyan médon, hogy & esi paldstidnek ey része a lapfelilorhdl

17, Kompewdt asvag k&t egvimason felvd knnyiiszerkesstes hétvezerd laphdl, amely k&t

hhvezetd lap Simdeliot oxpanddlt grafithal van Maladdtva, &8 amelyndl & lapfelilettel pachus

otde logalibh 55 Wik, & logalibb S8 Yoekal magyobh, mint g laphite

ot Repessdg, & u konnvliaserkeeetes hbveretd lap vastag

R oy §¢ 30 oun k828t van, azesd jeBlomsrve, hogy a ket lap ] fluid allapotd héhordord

%

kéweg closztdsarn swolpdld ostvek vagy olebiromoes Hudsre szolgdld veretékel vannak bes

seet- vagy Diffiesek, valamint Kimamenys

v peott) ?

nyereiek, amil épitletekben, ég}i« sextbban, g *;wx%x:*z ¢s borondezdsekben &s tandlvokban i

ES

ténd héataddera & hdelverstdars seodgdinak, & magokban foglahuak kftdanyagmenies, Bmd-

eitett expanddll grafithdl ISvd kinnyvlsrarkeretss héverstd Japot clekiromos itdere szolgdld

N

53

fiGveseidkekkel ollitve, sl jellenrerve, hopy o fitdverstckek o lapfelitlethe be vanmak

dgvaava, vagy hogy s HitdvezetckeX o lapleltiolre vannak fokietve,

IV, Kompoxit anyagt spitelem saerkezatépitdsben vald alkalmasdsrs, amely kompostt
auyagh dpitdeleny magaban foglal legaldbb suy Konovliarerkereiss hveretd lapot, amely 1@-
mdritett expanddlt grafitbd! van kinlskitva, & nmelynd] ¢ lapfelillettel plrhuramosan mént b
verelds svga‘z S35 Winnk, & i»ﬁ'm S0 bh, nuint a iszpi#ié*sem merdlepesen

ﬁi.a.;mq sanoti-ioplal, ¢ SQ?I&{?&& pordzus betoadpldd vagy -~1.s.‘§mkﬂ oserepek, mdsehorok tgla,

¥

fabkd, Haporsdplad
20,818, .i.gér}ypmxi: szerintl Rompoed! anyagh epitdelam. srral jellmseve, hogy sz Spi-
gal vagy kitGanvages! spynvdshor vannak

sidval, mpaddkdposadgfavitd anyag

=

2T A IR igduypont szenintt Rompoit anvagt epitdelem, seral jellomerye, hogy az épi-

whelomek spymadssal dlakedvdan vannak Saposolva

o

22 Hlieds kOnnytsserkerstos hdveasto

X

fap olinibtitiadea, amely WGmbeitelt expandalt

grafithal van, &y amelynd] o lapfelilente] plebiveanosan wedet hdveretds lepalablh 5.5 WinrK,

ds Jogaldbb 30 Ykal nagyobb, mint » lapfelliletre merdlegesen méet ivezetd képessd o dx d
N &

el

v vastagsdei S nuwn S8 50 mma Rozdit van, sezead jellemenve,



hogy egy oldttnbeidben folyamatosan botdplalt expanddlt grafithdl k&t tontitheveder klesint

pal e

yava Wmndniik, amebybdd kivaa mdrett

A 22 igéuyg&@m szerindt elidrds, awzal jellemerve, hogy o pilya vastagsdga € nun €

.or

S8 ran RO2GN van, & 8 palyganyay stirdsege .01 0.5 plowy” kdadud,

fow:
=

"

%
f.,
jouct
poss

X
b4
o
S
[

240 A220 vagy 23, igduypont egvike sworintt eljdnds, axral jellemerve, hogy av el

mdritdben Kapott palyat uldes hengorpdrok kbt ul@ntGmdeiijik, &s av oBHtOmbrités & az

affutmdriids folyvamatos technologint Blyamstot képesnek,

250 A 24 igdnypont wrenintl \i?§j‘x§'§'{~3S, grzal jellomeeve. bogy a henporpdrok kasatt

~

phintdmdeites wehnoldgialdt burkolat felhorddsgval kombindliuk,
26, A 22-23. igdnypont egyike srerintl elideds, seral jellomeryve, hogy g oléifmbritolt

s adot! esetben utintbmbritett palyvat tmpregndliok ssfvagy ekoljuk, &8 o 16méritds pdag,

&

o z

adolf esetbeon ar utinibmdriids KWpdse, ax impregndlis pdae defvagy a burkolds Iépése fulyva-
matos ia-:ci%mok;%giai folyamatot képeanek,

C A Q326 sgenypont egyike szerintl oljdeds, neeal jellomseve, hogy a pilyakat vagy

2

1

ax azokbdl leszabott lapokat vissuglonl, Keersagdrral vagy abrasly szemesesugdoral mect

}.ﬁ o

23

nikusan megnnnkaliuk oy strakiuraliuk,

28, A 22-37. igdnypont sgvike szerintd ds, azesl jellemenve, hogy a palydkar vagy
az azokbol leszabott Iapokat dombornyomd hengerekiel struknrdlink,
29, A 22-28. igdnypont egyike szeratt eljfrds, weaal jellemerye, hogy a plvikat vagy

az azokbd] leasabout lapokat hidegeaitoldssal alakitiuk S5 Witk

- lgduypont egyike szeringl olffrds, weral jollemerve, hogy a palydkoak

& \..

hordozd kdeeg eloszidsdra

vagy az axokbol lewabott ipokaak a felilerctbe fluid dllapond ko

saolgdle osbveket dgvazunk be.

A meghatalmasott

%
X
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