i nvention rel ates to a refractory conposite for heat insulatio

ki nds -of furnaces and vessels,. and the object of the invention is to
provide an.insulating refractory conposite bl ock havi ng excel |l ent heat
insul ating properties and a long life and a-rkf+actory structure in which
the insulating refractory conposite block . is applied to the inner and outer
faces @f, furnaces and vessels. At t heat insulation of various kinds.
for furnaces and.vessel s t aRREEABRECAT NSULATING §IBRE: GCOMPOSATE BLACK:r ces and
energy. Conventionally there are used, FoaR RRRACENEMINGSuUl ating materi al s,
‘insulating bricks or an inorganic, instirating 11brous material. However,
such materials have di sadvantages in that, in the case of insulating bricks
the heat insulation Jhisiiguentioperedatesesoia refiactoryicomposdbel fohehesltape i s

smal | thereby r %%g{g]featﬁen df! 1 069 kI hdd' OF | AUrnbhd &€ and W séd) st NgndC 2RE oBfedtBF

fibrous materi al eaf ipsulation at high_tenperatures is excellent but
i 7 used for | onghepWeBHOn]S £ Rrovige fanpiiSulstiasTeiracory compes isehiock
powdery, and whédavimpexesl1ent heet iinseYatfing evopdrtdedantdiaidohgiée antihe :
powdered fibre 1 .pat OguChS i N o J . 0Dl | S
PRer B, e o TR RTRRE A ORI AL RSO 3o RO Bofpdl Q'R
applied to the iisnepplfieddo the imeraanhguten faces of Hurnagas and yassedssubj ect
to abrasion by gas fla@vpre38fl ReQE NSRRI F P NvaPS 06O ki AES FBr UFnactist ENEOL S
have been nmade to grevg&tﬁsoxl datlog of the iron sEeII of a furnace or-
vessel, as wel| Y§§5¢1§ THOuFtsdderatio, sélﬂgﬂ%/f’ JesowRess MM B ng |
material to the inneComedntsomal 1y hshereiraracesed; asesach hedtitinsilating materdal of
i nsul ati ng nat er;l I hov ‘o ' ' bility so
t hat al t hough tHé'?,J’ %rtgﬁvg g’é? eat° ?%sﬁ?gﬁ%gh&t E}é%hg{\}}ed ?Lbe&gssngg\%gﬁqége t hat
they cannot preHeNevesxi giehi Batesialishbave dhsagvantages | in thatal i thagsaset of coat
the surface of tingufdtPhebFilss théttneBE IMBUTRItish W hiyna téleratlrasyigmateri al,
but this is trouybl eéfgrrg i.n c‘ﬁgﬁtr cti n.% thq'l-ftﬂ nage. A main o%ect of the
invention is to BPBVAGEeHnRddlif ARG TS small’ thereby requiring a Yong .
construction time, and in. the case of the fibrous material the heat
~insulation at high temperai_:_u'i‘es”is excellent but if used for long
periods of time the fibre crystallizes and becomes powdery, and when
applied to the inner faces of a heating furnace the powdered fibre
contaminates thé products in the furnace. .

Another problem is that .if the insulating bricks or the inorganic
fibrous materials are applied to the inner faces of a heating furnace,
the insulation is subje_tt to abrasion by gas flow, and erosive abrasion -
by corrosive gas. : ' _ ' ,

Attempts have been made to prevent oxidation of the_iron shell of
a furnace or vessel, as well as to heat insulate it, by applying a heat

. insulating material to the.inner walls of the furnace or vessel, but

~ ' - - the two kinds of insulating materials mentioned above have a

substantial gas permeability so that although they provide heat

insulation they have the disadvantage that they cannot prevent
~oxidation of the iron shell. It is also known to coat the surface of

the fibrous insulating material w_ith- a refractory material, but this is

troublesome in constructing the furnace. .

A main object of the invention is to provide an insulatirg

material which overcomes these problems.
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‘naterial which overcones these problems. ~ -2- According toe"theé.invention
“thenfe is provided an insulating refractory conposite block conmprising a

" r&fWactory fibre block having at |east one face covered with a refractor yw/
boeard which consists of:- (a) 100 parts by weight of refractory materi al

selected fromalum na, magnesia, silica,-@eg and silicon carbide, (b) .1

to 20 parts by weight of an organic fibre and/or an inorganic fibre, and."

(c) a proportion of a binder conprising, for a flexible refractory 'h,ciar-d,'_'

3 to 50 parts by Aesopdingoto dbeiinveation thera 14 ppovised \ameinstatiidon having a
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I nventi on w

| ,now be described, by way of exanple w.th reference.to the
acconpanyi hgaHrISWEQ“W%aEFl q°§.e€1édcr‘¥'g'b§s% f FS{PJ‘P' {’ﬁaé'\ﬂ/ N 9095 LS Afial :
portions of sone {ajsul D partseby wefghty of cefosditoey madekinl aselectedidrem the
I nvention. Figure 1 isS,q SsaSackl oRad; i € hovu ial portion
of an insulating ref raac]t%gﬁé?’cga og'lg%’egﬁ g%l% %@c%ﬂcg?sfcgﬁs&g??gg’f lexible
refractory board tland é:°f$/°o |
and is soft |ike c-ottomorga',ﬁc—i fitragraidor e smal | -in strength, but if the

the Tl exi bl o 1t 0t or POk oL o of B1RATConprsfy: R BBVl T “Can b

easily defornmed to adaefractoryrboands Scbe:50Fparts bywgighir nbcsodid peets. of
powdering of the fibre RkaeKag t ! ingat Q04 ' and o
?rihgkﬁ@ Bo%r éinéﬁ% on ﬁt‘{/mé 'y nﬁﬂ]lﬁﬂ\dfmﬁ%ﬂﬁgg .

erosi on by gas fl.ow, revented there roviding e heat
i nsul ati on over a | ongtemeeralireriowerhars30RC nsu) ating refractory conposite

bl ocks are not f I sosiebénbodbmdnts cofeithd dhverigr wipBriowdbe estrsidet hoyfwdy e

noul ot on |8 SOV Bechcrerirriger dhe IptapAmAd o BN f A0 D) 00

used for a cross-sectional view showing essential portions of some insulating
o refractory compdSite blocks according to the invention. : _
Figure 1 is.a-cross;sectiona1.view,showing,the essential portion
of an insulating refractory composite block which consists of a
flexible refractory board 2 and a fibre block 1. The fibre block 1 is.
sheet-1ike and is soft 1ike cotton. It is fherefore small in strength,
but if the fibre is stacked in laminated form as shown, it may be
easily handled, with the flexible refractory board as core; and in
app1yinguthe'b1ock'ft'can“be easily deformed to adapt to curved faces.
For a long periodtof_use; pdwdering of the fibre block, due to _
crysta]lization'and abrasion and erosion by gas flow, may be prevented
thereby providing endurable heat insulation over a long period of time.
" Such insulating refractory composite blocks are not flexible, but.
even for longer periods of use the fibre blocks are prevented from
powdering by crystallization and substantial heat insulation is .
provided over a Tohg‘peribd of time. Further, they can be used for a
Iining-which is cdntacted’by molten meté]s, When these blocks are used
for heat insulation between a refractbry Tining material of a furnace
or vessel and an iron-shell, they do not shrink, even if subjected to
the expansion of the 1ining material or stresses such as the static
pressure of the molten metaI,'théreby providing a furnace structure
having a sustained insulating property.
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i ni ng which?j's contacted by nolten netals. ‘Wien these bl ocks are used for
heat insulation between a refractory lining material of a furnace or vessel. ™
and.an iron shel ', they do not shrink, even if'subjected to the expansion -
.of the liniing material or stresses such as the static pressure of the
ol ten netal, thereby providing a furnace strgcture having a sustained
I nsut ating property. -3- The flexible refractory board 2 is based on
‘powdery _sefractory and inorganic fibre, and preferably is flexible and
shrinkabl e under presaerfeaibVeOPefra@tdis’ BéaHde2 Oig! bakk dCom Powdeityl Pd¥racfigh a
flexible refractory. b‘oardw | ﬁ corrpg %t e'!c}# %g'd csl '3’?8'% gdhe drit ga urvetijr
faces V\hen_'constﬂ’_'ﬂc’[q‘.’ﬁgarhcf }hﬁ’SCe," afif BETUYsE % é cm‘f{) i_1n .bster% re
with the fibre ljressure at roem fempdriature during carsiriction. asudh ai Elexdbtdout
|osing its naturQlerRQPPIHobPE 1sOConpete19! A ETHIRI Alddpgrd £Ls 2a1PEY fa |
conposite bl ock acgortglp%g to t‘ﬁe |“ﬁvenet ?6'n__.. T%e Elgxal Eﬁa re?,r actory %ec?ard
is a board whi ciWhes GeaRtfucking adfypase «ARd beoRuseapt Lhe\cofiepitie Strustydndery
][e‘il;ract oré gaw LR thal f'ibll;et'mﬁﬁ patt'ﬁs-bgsmﬂﬂl‘l?o gie &ch;bgaa?i Qs?)ft HEQrgani c
ibre, and 3 to h r by wei (ba : ol.i r o] JTer '
enul sion as a biﬂgg‘s‘&\iﬁ?‘_@ﬁ )Q%Jﬁg“ﬁ?ipz’%f’?@ﬁuegf ésa'?{@r I’ﬁra{)i Hbs.“?a%ﬁ@ fibre
for ‘the flexibl eefedatacy wmopporide cbleak dvgordioggtmitbe finvertioBuch as sl-agwool ,
asbestos, glass fi brﬁ'h@“ﬁeﬁ%ﬁ”}'&rfah%& BOUF O JANbbar'd MRR P MENFRACHAYUY by
pul p, and fl ocks .of hﬁﬂgt reﬁd, c_oLt-on and sgnt h-e%l c fibres. Pr_eaier abl y
the fibre |engt MKINGABY tRAFts DY weight AT 8 PAWREDN Eetragton, say imgteriad, 1 to
uni form y di sper2fepants bhaetght dbHrant vegandearow. indrganivof itenei,carfd Bries 5prpavisie
strength at norngl. e o] .H"{!s e decr.e he. s
refractory prope t;"{i@ﬁ?g {]bgtsgégorn dg‘%‘]g‘a %at%?ﬁ@r@bﬁiﬁ“ﬁg&%ﬁoﬁﬁ gﬁ"%tehb%h'TCh o
i norganic fibre qutsiont s S1exidlerafdar 2yypeg.t sThey fikneyfier thacFlexipdei ¢ -fibres
ErOV! de a}ir'engt h-e%adi:@W‘ﬁHan@ma?LBE Yhéhgah{le FEEEES &lth H@@%b&dbﬂ}e&%@ﬁ?s‘}f o
ourning when usegqasgr}q_b;‘enngc%ramiec'fib'r-e and organic fibres such as wood pulp, and
‘flocks of hemp thread, cotton and synthetic fibres. Preferably the
_ | '_ fibre 'length'i s shorter than 10 mm, to ensure that the fibre is -
- uniformly dispersed in the mix for the board. 7
‘The inorganic fibres provide strength at normal temperature or
" medium temperature, but décrease the refractory property of ‘_che board
so that preferably the amount of the inorganic fibre present is less .
than 20 parts by weight. _ o -
The ‘organic fibres provide strength at normal temperature,
increase the porosity because of burning when used, and improve the
hgat'insu1 ating property. Preferably the amount of organic fibre
present is less than 5 parts by.wei.ght'. With more than 5 parts by
weight the board texture deteri orates by the burning which takes place
in use. ' . _ o ' '
The vinyl resin emulsion used as binder is preferably a mixture .
of one or more aqueous emulsions such as poly vinylacetate emulsion,
poly ethylene-vinylacetate emulsion and poly vinylacetate-acrylicester
emulsion, It is preferable that the minimum film forming temperature
(MFT) of the binder is Tower than 300C. If the MFT exceeds 300C the
refractory board, after .dryin_g--, may not always be sufficiently flexible.



hsat |nsulat|ng property. Preferably the amount of or ganic flbre “pr esent is
\Dss ‘than 5 parts by weight. Wth nore than 5 parts by melght the board .
texture deteriorates by the burning which takes place in use. The Vi nyl \_)'
resin emul sion used as binder is preferably a mixture of one or nor.e .
aqueous emul si ons such as:poly, V|nylacetaﬂe enul si on, poly

et hyl ene- V|nylacetate enuIS|on ‘and poly vinyl acet'at e- acryllcester enuIS|on

binder 15 |oner tISTeAtar e, fhing oG g pTndet. pEERL: e, mrentle, Pyan

after dryi nghecvags rpihata]lev\nryd; has mnf'éasedeﬂteb(ybﬂliext bMéth 1ess 4:haﬂ' te pgprtsat er
.t he "anount o P topal e PEFP I and
has | ncreasedny ?(}H_Jbeex{he Eﬁ%?hthleeﬁﬁext tg%gb?&rg 1(_3 ngfgoﬁfﬁ}é i nder
‘the flexibilthe, ingylaking semeq;m dilack a§51 1teHa'E° tthe sw%@map igechbibsesi t e

bl ock appl i epideR hdyenetirdefsrn ehoughetd iber spphli o€ toneurvaatrades anth @agkgh to be
- applied to curved faces and cracks may occur. However, if nore than 50

parts by_melﬂﬂtoﬁt tthe bi nder are. present,.the board t ext ur.e deteriorates .
‘due to thermal dedawepers; tifolor‘eft?taheSQ)lpndESr byt/rmghh@ftﬁtq)bimdeurv‘erl ses after

construction Bﬂtt'%ﬁﬁéﬁ?:lﬁr&' teREf% P@?ﬁagﬂtﬁgﬂﬁew%@hﬁﬂsHéﬂbmﬁﬁsjit’?{iﬁ’%ro“ -

caused by gag nor gani c strengt h -at
t enperat ure Hf'ﬂj hRdEruwhane thes tamparatung;r "%%e?ﬂieé‘d%tstf ipes aad: deybeardper t y
~of the boar dtosaadrésheyar&eet@rtaéetbabétbnaabdedrmoanauaéa Hye§£s el 20 parts

by wei ght. The or [OVi r at, nornal ature

| %creage t he poro g?)'fgég 3"@ esbﬂ&ﬁ”ﬁé; %g#% éﬁ F?&Prnge Engh eat

i nsul ati on. me?d‘wi!etembetyﬂtuhe; lbuadtlleym@ueerdiletrefsmtmw prioperty pfirthe by -
wei ght and i fofycessr ateySaP@rptéféMgvsﬁ'aa&éd GRCdRuhts GBS cthav%%&e the ‘

board texture deferlorates oW ng t urning in use.' Referrlng
“amount of  bi YRight present, the strength will be

- The organic fibres provide strength at ~normal temperatures,
increase the porosity because of burning when used, and 1mprove the
heat insulation. . Preferably their additive amount is less than 5 parts
by weight and in excess. of 'S parts. by we1ght there. 1s the. drawback that
the board texture deteriorates ow1ng to burn1ng in use. :

_ ~ Referring to the amount of binder present, the strength will be
small if there are less than 2 parts by weight, but w1th more than 10 -
parts by weight a problem occurs in that the refractory property is

' reduced and the re51stance to me1ting when contacted wtth molten steel’
slag is also reduced. . _ '

‘The fibre block 1 can have various forms. For example, it may be

'in the form of slagwool felt, ceramic' fibre, glass fibre, or a laminate
thereof. Its form is selected depending on'temperature condition at
the place of use. - : |

The 1nsu1ating, refractory compos1te block is moulded by

_adhering, with a refractory adhes1ve, a fibre block to.a_f1ex1b1e
refractory board. Otherwisefit is produced'by coating the upper
surface of the fibre block, for example by pouring, with a mix for the
flexible refractory board. Thereafter the mix is dried for more than 2
hours at a temperature higher than 1000C.
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by wei ght a probl emoccurs in that the refractory property is reduced and
t esistance to mel ting when contacted with nolten steel slag is al so
r-e Uced. The fibre block 1 can have various forns. For exanple, it may be
in the formof slagwool felt, ceram.c fibre,_ glass fibre, or a-laminate
.thereof. Its formis select ed dependi ng on terrperature condition at the
place;of use. The insulating, refractory conmposite block is noul ded by

adperl TQ W'bt h a ref rmt ﬂfs.‘ﬂ'l@ﬁ'h@%lﬁé?ra@toﬁylx’ompbiﬂ@kbldakaoﬁ H:be(hlnllautm? can f
refractory boar Lo e o
the fibre bl ockCLef BPN@)‘?ﬂnﬁls 1{)95 Ztﬂpf%d%%vddﬁ %){H?Q%WP%OL% Hﬁ%ﬁt%% e
refractory boar chot favescarid/or thleecqufacanHr@d shed 1 nigirde ) tafafurnages agd Athgr
~tenperature hi ghgieetfian g@ g‘grove Y@R@ng Rpeedt i 'ﬂ?gn grﬁé lpREfeal € WPApIY e

~block of thelnventlonc tet fixing it with known
nortar or bolts RNESE¥Re ﬁ%'!s‘ﬁa\‘,%édﬁﬁfd)@raftﬁ (‘f’Bl’i‘f1 af38S¢iron shel |l side) of
farnaces and ot her VeorebsampTe, Ith@rswed\wxpmgcmencbf ithe rmylpdmtprlﬂlflmvaﬂﬂe

t | i t t h For th
peanbl Bt oufe 3APBer: BrBUIERL Patire B e BN Hicks. R prRtAIRRL . 1N
applying to the semsktivg adheeive gopsissing @fs?erﬂEK'GllY\?eO'éGhE@'f@éY d‘@l’ﬁﬁ%tprhg agf

a mxture of a pﬂWi‘E&Mcr Si‘ﬁd%Ftafdya thél%%%hﬁ & Bdﬁibbéﬁ(iyae%éml cand
|

resin or a rubber pe adhesi ve ing a rel ease backi ng paper.
~Exanple 1 To theaRBéﬂ'!S afr eﬁﬁeaihiaﬁb gﬁ’é\ée for hot rolling there were

applied insulating refractory conposite blocks, each having a -structure. as
shown in the drawn nd consisting of a.ceramic fibre block 1,.50 mm

t hi ck, and havi ML&LZOB content, and a flexible refract ory boar d 2, 5
mm t hi ck, and.having 95% A1203 cont ent A conventional ceramic fibre bl ock

having 55% A1203 contgthuqigh fis RPCH MR LI Plinhad 1O RdY PE111ng there were

applied i nsu1ati'ng'lrefractory composite blocks, each having a structure
as shown in the drawing‘," and consisting of a ceramic fibre block 1, 50
mm thick, and having 55% A1p03 content, and a flexible refractory board

"2, 5 mm thick, and having 95% Al 203 content. A conventional ceramic
fibre block having 55% Al1203 content would become powdery after three

" months use, and in the past there was no alternative but to replace the

. block. But when using the insulating refractory composite block
according to the invention there was no noticeable 'powdering, and a-
1ife of more than six months was obtained.

smal |l if .there are less than 2 parts by weight, but with nore than 10 parts‘z
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rmnt hs use, and in the past there was no alternative but to. =gce i he

' ock. But .when.using the Insulating refractor 03|te bl oc CCOI’dI ng -
_he i nvention there was no noticeable powderi m m nmore thay

Ynont hs was obt ai ned. 6 Clains 1. ~An i ﬂ

conposi te bl ock conprising a refractory figbre bl ha\H nd af Ieast one
~face covered with a refractory board which consi sts of : (a) 100 parts by
wei ght of refractory material selected from al um na, rragne5| a, ‘si.licasgrog
and silicon @adbsde, (b): 1 to 20 parts by weight of an organic flbre '

and/or an inorganic fibre, and (c) a proportion of a binder conprising,
for a flexible refract'or¥ boar d, to 50 parts_by weight of solid garts of
~ a vinyl pol yler eMuissga Hm/rﬁtra&twnmmsm ey ﬁP‘FU’ﬁb’Fﬂ)ér'éQfJPE qQr¥wer
~than [err]. #ibre b%ﬁkimwh?htn&a%efdrﬁcfﬁeyc@@i‘ﬁd&iﬂtﬁ Plretracaor beared in -

Claim1, V\/ne ed as a refractory structure which is directly applied to
t he I|n| ng of 1ﬁﬁt°°l"§?:§et a furnaces or vessels, or the faces of inner

wal l's of the i ron(as)hel'llﬂoolbar‘ftarblauelsghtr of/ersgeaostorae materiah seleqated ifrem "
refractory conposite mﬁjﬁaasuﬁ?&én%?{d aki¥icas é}q,@ea,m deBichh bhﬁb Exanpl es 1.

4. An insulating refractdry conposite bfock substantial as ‘herein _
described with reﬁc r enc 80149 Pﬁ'étsaE&‘:dﬁﬁ&'Pﬁ/Pﬁga'HPﬁ%“ﬂﬁ fibre and/or an S

inorganic fibre, and _

(c) . a proportion of a bmder compr1 sing, for a flexible
refractory board 3 to 50 parts by weight of solid parts of
a vinyl polymer emu‘lswn having a minimum ﬁlm forming
temperature lower than. 300C.

2.  An insulating refractpry composite block as claimed in Claim 1,
-when used as-a refractory. stkua_ture'w_hich is dikecﬂy' applied to the
‘1ining of hot face of a furnaces or vessels, or the faces of inner
" walls.of the irbn shell of furnaces or vessels. '

3. An 1nsu1ating refractory composn:e b]ock substant1a11y as herein
described in Examples 1.

4, An insulating refractory composite block substantially as herein -
described with reference to the accompanying drawing;
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