FIREPROOF PANEL EQUIPPED WITH COUPLING HOLES AND METHOD OF MANUFACTURING
THE SAME, AND MOLD FOR THE FIREPROOF PANEL BACKGROUND OF THE INVENTION Field of
the Invention [1] The present invention relates to a fireproof panel equipped with coupling holes and a
method of manufacturing the same, and a mold for the fireproof panel and, more particularly, to a fireproof
panel equipped with coupling holes and method of manufacturing the same, and a mold for the fireproof
panel, in whidhl tRERIBURIM > HdIEs el iEdPindvdeeirlal hockkd- EEmobih d/Hdieprbof panel and
sleeves are provided in the coupling holes, thereby enabling the fireproof panel to be easily installed in a
wall or a frameMNY-EAE BRid\sapde af\MeveftiRy Md- B dnrbof Iddndr irBRPRERE d3hibed in its
installation process. Background of the Related Art [2] With the development of industrial economics
there is a tendency that special types of buildings, such as high-rise buildings and tunnels, are
increasing.The buildings are advanta eous in that the contrlbutN?reatIy to an efficient utilization of land,
a reduction of logistics costs, and BACKGROUND OF THE 1 NVE

Field of the Invention

[001] The present invention relates to a fireproof panel equipped
wi th coupling holes and a nethod of manufacturing the sanme, and a
nold for the fireproof panel and, nore particularly, to a
fireproof panel equipped with coupling holes and nethod of
manufacturing the sane, and a nold for the fireproof panel, in
whi ch the coupling holes are forned in advance in a process of
nolding the fireproof panel and sleeves are provided in the
coupling holes, thereby enabling the fireproof panel to be easily
installed in a wall or a frame and also being capable of
preventing the fireproof panel from being damaged in its

install ati on process.

Background of the Rel ated Art

[002] Wth the devel opnent of industrial economcs, there is a
tendency that special types of buildings, such as high-rise
bui l dings and tunnels, are increasing. The buildings are
advantageous in that they contribute greatly to an efficient
utilization of land, a reduction of logistics costs, and the
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1 improvement of convenience in life,but have lots of disadvantages due to their structural
characteristics. [3] One of the problems is that lots of casualties may occur because, if a fire occurs in a
high-rise building or a tunnel, people cannot rapidly take shelter owing to its structural characteristic and
toxic gases or heat fully fills the building or tunnel within a short period of time without being rapidly
discharged to the outside. Furthermore, if a concrete or steel-frame structure, forming the frame of a
building, lisTexgy®itEtthe [9dt air 00 BAVRE WEHREEthe fire octurbea probléim odaarein tHeodtabilit@bf the
building.In a worse case, there is a possibility that the building may collapse. [4] It has been enacted that
fire prevéhtRadaaintied and @xanétfort fagilities havigWeMairt Banhditb®s b highr be installed in large
buildings or tunnels, used by a lot of people, because of the above problems. [5] A fireproof panel refers
to a strudRRBIWRRA iOhadd8f 2 REbRMRIstinte dritimd-Ritdrdht ntReHAl (nSs, EBhisAGRAEerial
installed on the inner wall of a building, the inner wall of a tunnel, etc.) and_is installed to fundamentally

prevent 2SS ockhirrifig bt (EpreGEMt the sPreBd BF 9hivé WHenRié kifd Becups, @ tunnel,

people cannot rapidly take shelter owing to its structural
characteristic and toxic gases or heat fully fills the building
or tunnel within a short period of tinme wthout being rapidly
di scharged to the outside. Furthernore, if a concrete or steel-
frame structure, formng the frame of a building, is exposed to
the hot air of a fire when the fire occurs, a problem occurs in
the stability of the building. In a worse case, there is a
possibility that the building may coll apse.

[004] It has been enacted that fire prevention facilities and
extinction facilities having certain conditions or higher be
installed in large buildings or tunnels, used by a | ot of people,
because of the above probl ens.

[005] A fireproof panel refers to a structure which is nade of an
i nconbustible or flane-retardant material (that is, a finish
material installed on the inner wall of a building, the inner
wal | of a tunnel, etc.) and is installed to fundanentally prevent
a fire fromoccurring or to prevent the spread of a fire when the
fire occurs.

[006] Conventionally, a fireproof panel having a predeterm ned
standard is cut into size necessary for a construction site,
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[6] Conventionally, a fireproof panel having a predetermined standard is cut into size necessary for a
construction site, coupling holes are perforated in the fireproof panel, holes are bored at positions of the
inner wall or frame of a building, corresponding to the coupling holes, and the fireproof panel is installed
by fixing coupling elements, such as anchor bolts, to the holes. [7] However, the conventional fireproof
panel is problematic in that the fireproof panel itself is easily damaged when the coupling elements are
fixed to t@ paheNgsiMPHABn@rEehaaniepoaties ikebddagsé tHeeiepadof panel is chiefflgsmatiecof hard
materials.If the fireproof panel is damaged during its installation process as described above, problems
arise in thatr e firdprde® phahelois 0poot BPpdaratte bR, in Pvorke 2aBe, @he et Fhrid may not
play its inherent role in preventing the occurrence and spread of a fire. [8] Meanwhile, if a fireproof panel
is severedhPHARBRAGH Brd&esk i fRR1RY tHGIRG! Ries iAMHe fifrddfiRPEPEF a BARss bBinstalling
the fireproof panel, having coupling holes, formed therein on the inner wall or frame of a building, the
damaged ﬂﬁﬁ%&ﬁ%n’é}’héé 1 B9 repPitiRld With &elBfiteproo? Hahel2fle@N i tHe RRENSherk She
coupling holes are formed in the fireproof panel at a construction site, the coupling holes must be formed
in the firéd?@ohﬁér?e? 'so that they coincide with holes previously bored in the inner wall or frame of the

building. This.task is very difficult and complex, tgu causing tq delay the task process and to deteriorate
emotiondP QAP SENFImARY BFCFR FVERHON |7 €Proot panel s Br oo srat1 ¢ 11
that the fireproof panel itself is easily damged when the
coupling elenents are fixed to the panel using drilling, a hamer

or the like because the fireproof panel is chiefly made of hard
mat eri al s. If the fireproof panel is damged during its
installation process as described above, problens arise in that
the fireproof panel has a poor appearance and, in a worse case,
the fireproof panel may not play its inherent role in preventing
the occurrence and spread of a fire.

[008] Meanwhile, if a fireproof panel is severely damaged in a
process of formng coupling holes in the fireproof panel or a
process of installing the fireproof panel, having coupling holes,
formed therein on the inner wall or frame of a building, the
damaged fireproof panel has to be replaced with a new fireproof
panel. Here, in the case where the coupling holes are forned in
the fireproof panel at a construction site, the coupling holes
must be fornmed in the fireproof panel so that they coincide wth

hol es previously bored in the inner wall or franme of the building.



[9] Accordingly, the present invention has been made in view of the above problems occurring in the prior
art, and it is an object of the present invention to provide a fireproof panel equipped with coupling holes
and method of manufacturing the same, and a mold for the fireproof panel, in which the coupling holes
are previously formed according to a certain standard and specific intervals in a process of fabricating the
fireproof panel and sleeves are provided in the coupling holes as needed, thereby being capable of
preventingtir@ fir@sioof ganebfrym dicidg gambagedth isdnsiagtiont frogessaalsd egabling delérker to
easily install the fireproof panel. [10] To achieve the above object, according to an aspect of the present
inventiort, ferbas brdVi@s® amahe dtod faliitingrfire pritttdapeslindludihgta/mold installation step of
installing hole formation pins for forming respective coupling holes in the fireproof panel at the bottom of a
mold; a raw material cast step of casting raw materials for the fireproof panel in the mold having the hole

formation pins installed thereon; a curing step of curing the fireproof panel cast in the mold; and a
separation step of separating the cuém&mﬂ@%g to another aspect of the present
invention, there is provided a mold for forming a fireproof panel of a specific thickness by drying materials
cast in tHOPWBIL AN ARG Y Bottdrh Biaks SRERde PIURR bRARinGaSdPRalls ARAG the elhE¥oPthe
bottom pIaEt]e. Here, one or rggre hole formation Eins are formed to u§pwardly protrl(dee.from a top surface
of the bottBfh pRR8Y $12PARCHRIRy (8 GEHARSREr dsPed: BF thB'0r&enfihlentiBR%thdre id Srovided a
fireproof panel formed by, drying materials. cast in a mold according to claim 8, wherein one or more
coupling%@‘eesczgre 3rmg(§”ﬁ1 tﬁ(i (ﬁ?eeﬂ%of 'p%glntqo' poerhe &e ﬂ{eof\(geé)‘?ooppaﬁ!alrtﬁp&? regﬁb‘?ik/e hole
formation B;ns. BR&E\E\AQ SCRIPTION QF THE DRAWIN%% [1\?] Furthgr obtiects andta}gé/agga es of the

invention-cah bE fiore fu ly Gnderstody rg%(etﬁe?&gowrlrﬁg detaildd dg%%Hpﬁgn taKendn conjunctioh with

e oA AT A AR LA A e A

are previously formed according to a certain standard and
specific intervals in a process of fabricating the fireproof
panel and sl eeves are provided in the coupling holes as needed,
thereby being capable of preventing the fireproof panel from
being damaged in its installation process and enabling a worker
to easily install the fireproof panel.
[010] To achieve the above object, according to an aspect of the
present invention, there is provided a nmethod of fabricating a
fireproof panel, including a nold installation step of installing
hole formation pins for form ng respective coupling holes in the
fireproof panel at the bottomof a nold; a raw material cast step
of casting raw materials for the fireproof panel in the nold
having the hole formation pins installed thereon; a curing step
of curing the fireproof panel cast in the nold; and a separation
step of separating the cured fireproof panel.
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[15] FIG. 2 is a diagram showing a mold for forming a fireproof panel having hole formation pins formed
thereon according to an embodiment of the present invention; [16] FIG. 3 is a diagram showing a method
of fabricating a fireproof panel equipped with coupling holes according to an embodiment of the present
invention; [17] FIG. 4 is a diagram showing a method of fabricating a fireproof panel equipped with
coupling holes according to another embodiment of the present invention; [18] FIG. 5 is a diagram
showing @ $tdteAncaich adiréproanpaheirecafipeetwit! thehuplieg Bblesidtertih® o thehsresent
invention is used; [19] FIG. 6 is a diagram showing another state in which a fireproof panel equipped with
the coupliy Réle¥ ladedrdmgBkite presetan@itibnas hddEPoPFIGRNEAn®S afe Farepédtive view
showing a mold for molding a fireproof panel according to an embodiment of the present invention; [21]
FIGS. 9 Ahd 261786 Troby-sedfidhadielBS thakifepo®f bankNshbpsd UshFihe it BEFNSS. & and 8;

[22] FIG. 11 is a dia?ram showing another embodiment of sound absorption grooves shown in FIGS. 9
and 10 bottom plate and Side plates formng side walls along the edges

of the bottom plate. Here, one or nore hole formation pins are
formed to upwardly protrude from a top surface of the bottom
pl at e.

[012] According to yet another aspect of the present invention,
there is provided a fireproof panel fornmed by drying materials
cast in a nold according to claim8, wherein one or nore coupling
holes are formed in the fireproof panel to penetrate the

fireproof panel through respective hole formation pins.

BRI EF DESCRI PTI ON OF THE DRAW NGS

[013] Further objects and advantages of the invention can be nore
fully understood fromthe follow ng detailed description taken in
conjunction with the acconpanying draw ngs in which:

[014] FIG 1 is a flowhart illustrating a nethod of fabricating a
fireproof panel equipped with coupling holes according to an
enbodi nent of the present invention;

[015] FIG 2 is a diagram showing a nold for formng a fireproof
panel having hole formation pins fornmed thereon according to an

enbodi nent of the present invention,



[23] FIGS. 12 and 13 are perspective view showing a mold for molding a fireproof panel according to
another embodiment of the present invention; [24] FIGS. 14 and 15 are cross-sectional views of the
fireproof panel shaped using the mold of FIGS. 12 and 13; [25] FIG. 16 is a diagram showing the
construction of sleeves shown in FIGS. 14 and 15; [26] FIG. 17 is a perspective view showing a fireproof
panel equipped with absorption wicks according to an embodiment of the present invention; [27] FIG. 18
is an expledel férepecBveiviewashdliiag taefirs@or panefeqiiipeadviteabsoatidre@icke@hoivn in
FIG. 17; [28] FIG. 19 is a cross-sectional view showing a state in which the fireproof panel equipped with
absorptidr WRIKEGPOWPANEIG. ERW e [¥9]tHG.cRld fiEnt DRMWEShoRARPA Bitdlsrodf Parr

equipped with absorption wicks according to another embodiment of the present invention; and
enbodi nent of the present invention,

[017] FIG 4 is a diagram showwng a nethod of fabricating a
fireproof panel equipped with coupling holes according to another
enbodi nent of the present invention;

[018] FIG 5 is a diagram showing a state in which a fireproof
panel equipped with the coupling holes according to the present
i nvention is used,

[019] FIG 6 is a diagram show ng another state in which a
fireproof panel equipped with the coupling holes according to the
present invention is used;

[020] FIGS. 7 and 8 are perspective view showing a nold for
nolding a fireproof panel according to an enbodinent of the
present invention,

[021] FIGS. 9 and 10 are cross-sectional views of the fireproof
panel shaped using the nold of FIGS. 7 and 8;

[022] FIG 11 is a diagram show ng another enbodinent of sound
absor ption grooves shown in FIGS. 9 and 10;

[023] FIGS. 12 and 13 are perspective view showng a nold for
nol ding a fireproof panel according to another enbodi nent of the
present invention,;

[024] FIGS. 14 and 15 are cross-sectional views of the fireproof
panel shaped using the nold of FIGS. 12 and 13;
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[30] FIGS. 21, 22, 23, and 24 are cross-sectional views showing a state in which a fireproof panel
equipped with absorption wicks is used according to another embodiment of the present invention.
DETAILED DESCRIPTION OF EMBODIMENTS [31] Some embodiments of the present invention will
now be described in detail with reference to the accompanying drawings. [32] FIG. 1 is a flowchart
illustrating a method of fabricating a fireproof panel equipped with coupling holes according to an
embodinl@Abbf HeCpredént irver@tiod] @8l BIG. 2N\ didgrafesheeirss & Wedid doy férimirg) & @vestoof
panel having hole formation pins formed thereon according to an embodiment of the present invention.
[33] RefeghRdo FIGS! Sand¥4 teé ¢thetRod of fabricating a fireproof panel equipped with coupling holes
according to the present invention includes a mold installation step S10 of installing hole formation pins
110 at or?Qﬁ@]b&E&n sidé of & méld RSO $PBFder (6 fovm%urﬁmgVHdes (QSOf, réRPIPRIG. Q}iﬁ‘ﬁﬂhe
fireproof panel 100, a raw material cast step S30 of casting raw materials for the fireproof panel in the

mold 15GA%iRGESE HblefoRRSRSPHINSN 101 iRKSIAF 86N % E QiR stEF e SFkingfthd RRproof

panel 100 cast in the mold 150, and a separation step S70 of separating the cured fireproof panel 100.
[34] In thR"RgRNhstal¥ESH 5&B'S10, the hole formation pins 110, each having a predetermined size, are

ically install h ide of the mold 150 in which the fi f panel 100 s f .Th
cection GHREGIGormaton fih 116 SEVGHAEH oPBOBRBHAL ¥he N SIBNIOL16 iy be

ireproof P EPL60 WHEN e FA A it B RIS e Thold 1507t iHichtd kb Somblete the.
e o S e Ao e 400 SRR bR I 458, Tl e P
the fireproof panel equipped with absorption wi cks shown in FIG
17 is used;
[029] FIG 20 is a front view showi ng a fireproof panel equipped
with absorption wcks according to another enbodinent of the
present invention; and
[030] FIGS. 21, 22, 23, and 24 are cross-sectional views show ng a

state in which a fireproof panel equipped with absorption w cks

I's used according to anot her enbodi nent of the present invention.

DETAI LED DESCRI PTI ON OF EMBODI MENTS

[031] Sone enbodinments of the present invention wll now be
described in detail with reference to the acconpanyi ng draw ngs.

[032] FIG 1 is a flowhart illustrating a nethod of fabricating a
fireproof panel equipped with coupling holes according to an
enbodi nrent of the present invention, and FIG 2 is a diagram
showng a nold for formng a fireproof panel having hole
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panel 100.Accordingly, the coupling holes 130, each having a shape and size corresponding to those of
the hole formation pin 110, are formed at the positions of the fireproof panel 100, corresponding to the
respective hole formation pins 110. [35] Meanwhile, sleeves (170, refer to FIG 4) are further provided in
the coupling holes 130 of the fireproof panel 100 fabricated according to the method according to the
present invention. The sleeves 170 may function to prevent the coupling holes 130 from being damaged
in a prock&s BRLIXiAG tHY frepiddt Padelt 108 oDwalk 89 Mkdlts dfeoaplingélemenetn ofdet keprovide
the sleeves 170 in the coupling holes 130, sleeve fixing pins (180, refer to FIG 4), each corresponding to
the innerldig@etdr dfiNERBIdeYB-170 integrally formed with the fireproof panel 100, are installed in the
sleeves 170 and the sleeves 170 are then inserted into and coupled to the sleeve fixing pins 180, instead
of providlRg¥he R € Fdriitdiont BinSh &S on the Hdord sidbhs theehbBr 56! [F6aVACGREHENwWFnaterials
for the fireproof panel 100 are injected into the mold 150 and hardened after the sleeve fixing pins 180 are
inserted frith &R QBEveRAR) anfAHERREHpI¥Y tHErei0WR! ddarinel &sov@GRe sHdVes 190 AfdSntegrally

fixed to the fireproof panel 100.When the fireproof panel 100 hardened in the mold 150 is separated from
the moldPIsS &M siceD¥EA7h MtegrABHYARS theirePPO St pdreFuBb AL 'sBParatb§R <10 of

installing hole formation pins 110 at on the bottom side of a
nold 150 in order to form coupling holes (130, refer to FIG 3)
in the fireproof panel 100, a raw material cast step S30 of
casting raw materials for the fireproof panel in the nold 150
having the hole formation pins 110 installed thereon, a curing
step S50 of curing the fireproof panel 100 cast in the nold 150,
and a separation step S70 of separating the cured fireproof pane

100.

[034] In the nold installation step S10, the hole formation pins
110, each having a predeterm ned size, are vertically installed
on the bottom side of the nold 150 in which the fireproof pane

100 is formed. The section of the hole formation pin 110 may be
circular or polygonal. The hole formation pin 110 may be forned
in a size corresponding to the size of the coupling hole 130
which will be forned in the conpleted fireproof panel 100. \When
the raw materials injected into the nold 150 are hardened to
conplete the fireproof panel 100 and the fireproof panel 100 is
separated from the nold 150, the hole formation pins 110,
together with the nold 150, are separated from the fireproof
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from the mold 150.Since the sleeves 170 are simply inserted into and fixed to the sleeve fixing pins 180,
the sleeves 170 can be easily separated from the sleeve fixing pins 180. Furthermore, the sleeve fixing
pins 180, together with the mold 150, are separated from the sleeves 170 because the sleeve fixing pins
180 are fixed to the bottom side of the mold 150. [37] Furthermore, it is preferred that concave-convex or
curved portions be formed in the outer circumferential face of the sleeve 170 so that the sleeves 170 can
be integrafy drm&@Qvith tie fipbaigdanel 10@ as®BithlyTked theddtol 388] TBRCsled\@ViT®mMAyY have a
cylindrical shape or a polygonal tube shape. Female screw threads may be formed in the inside of the
sleeve 130'8B&ha&MHe\StHEhE 0HIGIBEAO GinBHorsOeddtorayit] malesdielvs chOResHdndifg B the female
screw threads, formed therein. [39] The shape of the coupling hole and the sleeve and the construction
of the holelfdrma@idh phrPBA theallecl/BixiRY i WiNSe ddscrided if d&@nIael. [BaN&ker #ROnole
formation pins 110 (or the sleeves 170 and the sleeve fixing pins 180) are installed in the mold 150, the
raw matérRi§ f5TRAE il obPLpddts 1083 aksy /i tﬂ@'rﬁo%ofﬁﬁaﬁ OnRnBIrA% ndtrial cast step

S30).The raw materials for the fireproof panel 100 may include a variel'%‘of lzr)wwn materials. '{]he fireproof

panel 100y NEFRAAE bfsire-resREMRS0 (170, refer to F are further
provided in the coupling holes 130 of the fireproof panel 100

fabricated according to the nethod according to the present
i nvention. The sleeves 170 may function to prevent the coupling
hol es 130 from bei ng damaged in a process of fixing the fireproof
panel 100 to a wall by nmeans of coupling el enents. In order to
provi de the sleeves 170 in the coupling holes 130, sleeve fixing
pins (180, refer to FIG 4), each corresponding to the inner
di aneter of the sleeve 170 integrally formed with the fireproof
panel 100, are installed in the sleeves 170 and the sleeves 170
are then inserted into and coupled to the sleeve fixing pins 180,
i nstead of providing the hole formation pins 110 on the bottom
side of the nold 150.

[036] When the raw materials for the fireproof panel 100 are
injected into the nold 150 and hardened after the sleeve fixing
pins 180 are inserted into the sleeves 170 and then coupled
thereto as descri bed above, the sleeves 170 are integrally fixed
to the fireproof panel 100. Wen the fireproof panel 100
hardened in the nold 150 is separated from the nold 150, the
sl eeves 170 integrated with the fireproof panel 100 are separated
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substance,comprising a filler,fire-resistant fibers,a hardening accelerator, a curing retarder, and a foaming
agent. The fireproof panel 100 may be made of the raw materials, comprising ettringite 5w% and the
fire-resistant substance of alumina cement 10 to 200 w% and of xonotlite 10 to 250 w%. The above
composition may be fabricated using a common high-performance automatic mixing apparatus, such as
Henschel Mixer (manufactured by Kneader Machinery) and Banbury Mixer, in a temperature range of 200
to 6000. flagAftdiehaRivimaRDials afd Bast it the nsoleeNeBs the Miridg tepiotplaydeniiethieadw
materials for the fireproof panel is performed. The raw materials for the fireproof panel 100 may be
hardened BY Qistitfla hiaX®el di§ rhétosll sFeieturiallyt haeddHimg theBfaw hrizgesdis @4aimds’§o&8By or by a
method of quickly hardening the raw materials using hot wind or hot air. When the curing step S50 is
finished &&d Wfiﬂe\br@cﬁﬁﬂn@ edofd Rﬂ!}/%@dé{&?MQhE'rﬁbIGQL%‘, e d&Caratibh stEP(SM)) Ff
separating the fireproof panel 100 from the mold 150 is performed, thereby completing the fireproof panel
100 equibgﬁgd Wit Eeecolibid oty 150. 188 Act QiR an¥nhbbdiniht Sthé pr%eégnt irtfehtion, a
synthetic resin film coating step (not shown) of coating an incombustjble synthetic resin film on one side
of the firéi5BBf BAR 10008UbRELY BAMETUNAG SBEF 3HB Solt BF bBIFSUES b the %rdPrBSt gkl 100
subjected to tge separation step S70 may be further erformeﬁ. A variety of known synthetic resins may
be used 85 %hé | %pﬁﬁt}u%tib sy PRI [S’[}ocggg ofBS irﬂé/l(ﬁe incombustible synthetic resin is

faicay o5 Bl Cuipbct b apity Fled HatorGRASE LR SIBAR ARt o e fresent
e e e 6 S S A Y ETERR el PR
sl eeve 170 so that the sleeves 170 can be integrally fornmed with
the fireproof panel 100 and firmy fixed thereto.
[038] The sleeve 170 nmay have a cylindrical shape or a pol ygonal
tube shape. Female screw threads may be fornmed in the inside of
the sleeve 170 so that they can be coupled to anchors, each
having male screws corresponding to the fermale screw threads,
formed therein.
[039] The shape of the coupling hole and the sleeve and the
construction of the hole formation pin and the sleeve fixing pin
w || be described in detail later.
[040] After the hole formation pins 110 (or the sleeves 170 and
the sleeve fixing pins 180) are installed in the nold 150, the
raw materials for the fireproof panel 100 are cast in the nold
150 (i.e., the raw material cast step S30). The raw materials
for the fireproof panel 100 nmay include a variety of known

materials. The fireproof panel 100 nay be made of fire-resistant
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[44] Referring to FIG. 3, in the method of fabricating the fireproof panel equipped with coupling holes
according to the present invention, the hole formation pins 110 are vertically installed on the bottom side
of the mold 150. The raw materials are cast in the mold 150 and then hardened.Accordingly, the coupling
holes 130, each having a shape corresponding to each of the hole formation pins 110, are formed in the
fireproof panel 100.An extension portion 115 may be further provided at the bottom of each of the hole
formatiors pRst BITE @ andif® GREdVRISTIBS, €orrebpbhding to thelresp@sivetexiénsiohi gigtions 11% of the
hole formation pins 110, may be further formed in the respective coupling holes 130. Accordingly, when
the anchBay &enicbdpléd eLtRY fdbproof aneliith8hedd of theranchtd dé nbPaxieRthlpaesttude from
the fireproof panel. [45] According to an embodiment of the present invention, nonwoven fabrics 107 may
be includBaan theigd5reef paRANEI0 inlORier 8 YeirfSrceMRE&treMgth o the FidproBRpEREIAID. The
nonwoven fabrics 107 mag be fabricated by filling the mold 150 with the raw materials for the fireproof

panel 1008 dctdld ex@eht! M8y tvrbratferd RBridd 167 RS HR fidbrodHPRA@NS®, &Hd then

additionally injecting the raw materials,Materials for reinforcing the strength of the fireproof panel 100 are
not nece@S&HTY, NAit8TE e AdhwRefd8oME8, BRFMAY iRt hivhRet/bittatérRs "&ch aS8oth and

cotton. [46] Referring to FIG..4, after the sleeve fixing pins 180 are installed on the bottom side of the
mold 15631 the SELRES Y56 e ciileq 15 thel AER IR de Py pie 160 TR aul hRsrals are

cast, e oA e PG AR YRS My 2 Hbhsr HEBLOT RN 192 The emree! PRNGeto0 s
(manufactured by Kneader WMachinery) and Banbury Mxer, in a
tenperature range of 200 to 6000.

[041] After the raw materials are cast in the nold 150, the curing
step of hardening the raw materials for the fireproof panel is
performed. The raw materials for the fireproof panel 100 may be
har dened by using a natural dry method of naturally hardening the
raw materials as tines goes by or by a nethod of quickly
hardening the raw materials using hot wind or hot air. \Wen the
curing step S50 is finished and the fireproof panel 100 is fully
hardened in the nold 150, the separation step (S70) of separating
the fireproof panel 100 from the nold 150 is perfornmed, thereby
conpleting the fireproof panel 100 equipped with the coupling
hol es 130.

[042] According to an enbodinment of the present invention, a
synthetic resin film coating step (not shown) of coating an
i nconbusti ble synthetic resin film on one side of the fireproof
panel 100, subjected to the curing step S50, or on both sides of
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separated from the mold 150 in the state in which the sleeves 170 are coupled to the fireproof panel 100.
Female screw threads may be formed on the inner face of each of the sleeves 170 as needed.
Furthermore, curved or concave-convex portions may be formed on the outer circumferential face of the
sleeve 170 so that the sleeve 170 integrally formed with the fireproof panel 100 can be prevented from
being separated or detached therefrom. [47] FIG. 5 is a diagram showing a state in which the fireproof
panel eqtip@etivigpthecdouping holb8Gicebhjieg tethet fret &gt ingiaiontis @Bed! & SIB). OB
diagram showing another state in which the fireproof panel equipped with the coupling holes according to
the presdift ihwritioris REEHOTA® s siHbwRin FIY. Bfth& figetosy pARE@tiod RapHSd WK cBepling
holes according to the present invention is attached to a wall 200 (o a ceiling) of a building or tunnel and
fixed ther‘iS%y@ﬁeéﬁéeof' Wﬁ&@ﬁg PAeansy 8BRS GnE/STs:40. /[\4§1r/5?§§ﬁ(§wmn ERALE, MEcording
to another embodiment of the fireproof panel equipped with coupling holes, the anchors 210, each having
male scrbW&nhreAGO TR BkfeirS ¥Whd BELpIed (PP leeSesk YR adhaiiRy féhble sy threads
formed therein and integrally formed with the fireproof panel 100, and fixed thereto. The fireproof panel
100 to wHRR%hE RhtARGrst 3RS & chﬁ)Ié’cﬁq§ﬁ>{%‘£’ to the inner face of a concrete mold 230, and concrete

is then cast. n the fireproof pane| 100 to which the anchors 212}ar coypled as descrijbed above is
el dicee o & e 4l

fixed to t i&e of thé Tortrefd ABIFS30 SMAhES th8 cdHckdRds st Achdtd B9 fiked to the
fireproof panel 100 are firmly fixed ta the concrete with the[n being inserted into the.concrete. Although
the fernald LSBT HRd not AHRRER i hBide QAL dikyd T 8o @ G hdl 140 my AP the

inside Ofgrlr%glgieyr%ryo 8Pd rtnﬁlg b%J'ég%Ht]ereltRVenti on, and FIG 4 is a diagram

showing a nethod of fabricating a fireproof panel equipped with
coupling holes according to another enbodinent of the present
i nventi on.

[044] Referring to FIG 3, in the nmethod of fabricating the
fireproof panel equipped with coupling holes according to the
present invention, the hole formation pins 110 are vertically
installed on the bottom side of the nold 150. The raw nmaterials
are cast in the nold 150 and then hardened. Accordingly, the
coupling holes 130, each having a shape corresponding to each of
the hole formation pins 110, are forned in the fireproof panel
100. An extension portion 115 nmay be further provided at the
bottom of each of the hole formation pins 110. Landi ng grooves
135, corresponding to the respective extension portions 115 of
the hole formation pins 110, may be further formed in the

respective coupling holes 130. Accordingly, when the anchors are
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[50] FIGS. 7 and 8 are perspective view showing a mold for molding a fireproof panel according to an
embodiment of the present invention, FIGS. 9 and 10 are cross-sectional views of the fireproof panel
shaped using the mold of FIGS. 7 and 8, and FIG. 11 is a diagram showing another embodiment of sound
absorption grooves shown in FIGS. 9 and 10. [51] As shown in FIG. 7, the mold 150 for shaping a
fireproof panel according to the embodiment of the present invention includes a bottom plate 210 and side
plates 220fopned ohahé kegéd bEMRISIttopRPRIte 21Manteadtgwéd thBranebpe&ive&ideolvalls. The
mold 150 may generally have a square frame as shown, but not limited thereto. [52] The mold 150 has its
internal $péceraedinkd by Ak Moot prie bhe ahidrtRe s plage?20.Materials for a fireproof panel may
be cast in the space.The materials for a fireproof panel may be hardened naturally as time goes by or
may be HAARINES 8RbdyRN A hda®ing aRd R BRIESEBNIsingHheatihfinediERERE stdtd Yig Wi the
materials are cast in the mold 150, thus forming the fireproof panel 100. The shape or size of the bottom

plate 21'9RYBYEBidé %tb‘é%2(3%7tHéB%oIBelS'O%by%ﬂeéﬁbntdn% thé 5RRFO I siP@BetheX¥8proof

panel 100 to be formed. , ,
In order to reinforce the strength of the fireproof panel 100.

The nonwoven fabrics 107 may be fabricated by filling the nold
150 with the raw materials for the fireproof panel 100 to a
certain extent, inserting the nonwven fabrics 107 into the
fireproof panel 100, and then additionally injecting the raw
mat eri al s. Materials for reinforcing the strength of the
fireproof panel 100 are not necessarily limted to the nonwoven
fabrics, but may include a variety of materials, such as cloth
and cotton.

[046] Referring to FIG 4, after the sleeve fixing pins 180 are
installed on the bottom side of the nold 150 and the sleeves 170
are coupled to the respective sleeve fixing pins 180, the raw
materials are cast, thereby integrally formng the sleeves 170
and the fireproof panel 100. The fireproof panel 100 is
separated fromthe nold 150 in the state in which the sleeves 170
are coupled to the fireproof panel 100. Fenale screw threads may
be formed on the inner face of each of the sleeves 170 as needed.
Furthernore, curved or concave-convex portions may be formed on

the outer circunferential face of the sleeve 170 so that the
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[53] The mold 150 may include the one or more hole formation pins 110 upwardly protruding from a top
surface of the bottom plate 210.The hole formation pins 110 may have a length generally corresponding
to the thickness of the fireproof panel 100 to be formed.The hole formation pin 110 may have a cylindrical
or polygonal shape, as shown in FIGS. 7 and 8. [54] When the fireproof panel 100 cast in the internal
space of the mold 150 and then dried is demolded from the mold 150, the coupling holes 130 are formed
by the haié eéavigatibAin$ 1 egbdtHe/mbir 150 a4 $Hovihi@ FIG. epTieotowaingl holé13@ard®rmed to
penetrate the fireproof panel 100 upward and downward. [55] Since the coupling holes 130 are formed in
the firepridbepanélexbd, aadnilb&iMPesarae daef Prhélebasitethdlbengdréfed in the fireproof panel
100 when a drilling task for installing pipes, included in anchor members, in the wall of a concrete
structurel@f¥iniEh the RrepofpAHa Q08NS RENMMNE canstiRtiBn bfbceBs CAcdoh@nglyT #er @ing task
has only to be performed on only the wall of the concrete structure in the state in which the drill has
penetrat®® iR caimhgpett Yad. utherntGePtHd e pRIot PaRECUis Hot HAMEYED BEES R the
drilling task needs not to be performed on the fireproof panel 100.Furthermore, a bolt member (not

shown) ihAYEEE irPthe! hctof thendid i tHgerBd trofigHHRIEBMIHEHYIS L 38 HHANREN $%8d %o a pipe

h i lled in th Il of th
(not's OVivrrlP ”\}\ﬂ?c%d I?ﬁee Vly?rgptr goc%on%rgﬁeelm equi pped with the coupling holes

according to the present invention is used.

[048] As shown in FIG 5, the fireproof panel 100 equipped wth
coupling holes according to the present invention is attached to
a wall 200 (o a ceiling) of a building or tunnel and fixed
thereto by neans of known fixing neans, such as anchors 140.

[049] As shown in FIG 6, according to another enbodi nent of the
fireproof panel equipped with coupling holes, the anchors 210,
each having male screw threads forned therein, are coupled to the
sl eeves 170, each having femal e screw threads formed therein and
integrally formed with the fireproof panel 100, and fixed thereto.
The fireproof panel 100 to which the anchors 210 are coupled is
fixed to the inner face of a concrete nold 230, and concrete is
then cast. Wen the fireproof panel 100 to which the anchors 210
are coupl ed as described above is fixed to the inner face of the
concrete nold 230 and then the concrete is cast, the anchors 210
fixed to the fireproof panel 100 are firmy fixed to the concrete
with them being inserted into the concrete. Although the fenale
screw threads are not formed in the inside of the sleeve 170, the
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structure, so that the fireproof panel 100 can be attached and fixed to the concrete structure. The same
principle applies when the fireproof panel 100 is fixed to a steel frame. The fireproof panel 100has only to
be directly fixed to the steel frame in the state in which fixing means, such as a self-drilling screw (not
shown), has penetrated the coupling holes 130. [56] A number of protrusions 211 may be formed at the
bottom plate 210 of the mold 150. Grooves are formed in one side (i.e., a bottom in the drawings) of the
fireproof @AABPIOCLBY mignstdiphd peotiudfirde21af sd trait Hesesresponand tiesesbecthvex@@trusions
211. The grooves become sound absorption grooves 113 for attenuating sound transferred to one side of
the firepro@€p&h&-100. [57] As shown in FIGS. 7 and 8, each of the protrusions 211 is formed to have a
hemispheric shape.Accordingly, as shown in FIGS. 9, 10, 14, and 15, the sound absorption grooves 113
are also f8RRbdtbPRve 4 hedphBricofin RA&HERREOIY f the BWPreBO¥AR 160, dHR theyf &rrespond
to the respective protrusions 211. [58] However,the protrusion 211 is not limited to the hemispheric form,
but may RBYELRGridly diishaBe8duciPas el cyiftferitadiibe bPa Flyp§rEae SRk intfudihf @

triangular pyramid shape.Furthermore, the sound absorption grooves 113 corresponding to the respective
protrusioﬂ%%ﬁ%aﬂ RAGNL T on, GS. 9 and 10 are cross-sectional views of

the fireproof panel shaped using the nold of FIGS. 7 and 8, and
FIG 11 is a diagram showing another enbodinent of sound
absor ption grooves shown in FIGS. 9 and 10.

[051] As shown in FIG 7, the nold 150 for shaping a fireproof
panel according to the enbodinent of the present invention
includes a bottom plate 210 and side plates 220 fornmed on the
edges of the bottom plate 210 and configured to form respective
side walls. The nold 150 may generally have a square frane as
shown, but not limted thereto.

[052] The nold 150 has its internal space defined by the bottom
plate 210 and the side plates 220. Materials for a fireproof
panel nmay be cast in the space. The materials for a fireproof
panel nmay be hardened naturally as tine goes by or nmay be
har dened t hrough a heating and dry process using heating nmeans in
the state in which the materials are cast in the nold 150, thus
formng the fireproof panel 100. The shape or size of the bottom
plate 210 and the side plates 220 of the nold 150 nmay correspond

to the shape of size of the fireproof panel 100 to be forned.
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variety of sectional shapes and various depths, as shown in FIG. 11(a) to (c). [059] As in the example of
the mold 150 shown in FIG. 8, the extension portion 115 may be further formed at the lower end portion of
the hole formation pin 110. The extension portions 115 has a diameter greater than the hole formation pin
110 and protrudes from the top surface of the bottom plate 210. Furthermore, the hole formation pin 110
is formed at the upper end portion of the extension portion 115. When the materials for a fireproof panel
are cast [Q%%¢ mbrl 180 8nd Bermawed ticlodsheth Hige9rdef pandIoD, igd Rindiig@idov8s AiBBsare
formed owing to the respective extension portions 115 as shown in FIG. 10. The landing groove 135 is
formed td h8vela\rdrfbter greditéandnd EQpliag hele 13ardrrge Iekertdide drahé @Bumindtifole 130.
Fixing means for fixing the fireproof panel 100 to a concrete structure or a steel frame, such as a bolt
member & 8:self-dRBnd 8¢ rew! QSiRIONRPhaR! & Reablforfi®Y, hBAWE adidreatat Breatstanah it¥ body
portion which penetrates the coupling hole 130. The landing groove 135 provides a space into which the
head por§i8h'd? SROEhE Indehsti frsbhbg aRessearid. TRE 1drdie bRYve AaBSUNidhs k6 pR&ent the
head portion of a bolt member or a screw from prot_rudin%toward one side (i.e., a bottom in the shown

examplef 8f fe%ireprddtaR@l foof REEHHHYY, M the th8e WR¥re Y &ddtioh¥l At hiAbria?fs formed

on one side of the fireghoof anel 100, one sidelgf e fireproof panel 100 have the same plane without
protruding®s¥ 94kahe TR aftiat BRYBe! é};\si@/%’m d.3{69] Burthermore, in the example in which the

extension porti 115 are formed, the total length oéf he hole formation pins 110 and the extension
portons K2 na) €0t JEEnd 1b BR BR0knRE0ET Lot pArel 108 Wik Enlibe (oPAGE. (1] FIGS.
12 and 13, pre pgrspeqliy? view SPHVeVi”Q&a 'i“og'f' for melding glieRroghpansl a%%?ﬂ”%;&% a”?‘ﬂgr
embodiment of the présent inven ion,r]:I 5 74 ahd 15418 cross-sectiohal Views of the Iréprooft panel
shaped ysin old of FIG 2 @% 16, 1Q | aﬁi a | e tryction qf sleeves
shown i#:S él@gningandp igs [5? c’lfhé?‘nrr‘?oIltfjgcl@ cd):rs ap?n@ea é%%o?f%g&%wsgﬁ?w ﬁoﬁﬁqu tS:atc(()g}ording to
another em oq.ime@t <1f5t5e p esseghig\mntioiq irlm_qltdgesga bottﬁaﬁbpletgur?g}q ﬁlad ﬂgP @gatg%az%rlige the
mold 150 of the above embodiments.In a process of drying materials for a

formed to penetrate the fireproof panel 100 upward and downward.

[055] Since the coupling holes 130 are formed in the fireproof

panel 100, a drill can penetrate each of the coupling holes 130

formed in the fireproof panel 100 when a drilling task for

installing pipes, included in anchor nenbers, in the wall of a

concrete structure to which the fireproof panel 100 is fixed in a

construction process. Accordingly, the drilling task has only to

be perforned on only the wall of the concrete structure in the

state in which the drill has penetrated the coupling hole 130.

Furthernore, the fireproof panel 100 is not danmaged because the

drilling task needs not to be perfornmed on the fireproof panel

100. Furthernore, a bolt nenber (not shown) included in the

anchor nmenber is inserted through the coupling hole 130 and then

fixed to a pipe (not shown) installed in the wall of the concrete
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fireproof panel cast in the mold 150, the fireproof panel 100 can be formed. [63] In the mold 150 of the
present embodiment, hole formation pins 110 are formed on a top of the bottom plate 210.Sleeves 170
detachable from the respective hole formation pins 110 are inserted into the hole formation pins 110.
Each of the sleeves 170 has a hollow shape having its top and bottom ends opened. The hole formation
pin 110 can be inserted into the internal space of the sleeve 170 through the opened bottom end, so that
the slee\&t 1710 t4i Be irertéd@ito theehdié fepiaaph ppaned. [BAP Mestdtiakeord fisgreds RIne| are
cast in the mold 150 in the state in which the sleeve 170 is detachably inserted into the hole formation pin
110. Whéh ¥edca$t rhARriar¥er atfRegloot phHéEare dHeel t930EM Mhé NEPOET Pl 1168, teedleeves

170 are fixed to the fireproof panel 100.The sleeves 170 can be separated from the hole formation pins
110.Accérdfhdly, vardpof panel 100 is fixed to a steel frame. The fireproof

panel 100has only to be directly fixed to the steel frame in the
state in which fixing neans, such as a self-drilling screw (not
shown), has penetrated the coupling holes 130.

[056] A nunber of protrusions 211 may be formed at the bottom
plate 210 of the nold 150. G ooves are fornmed in one side (i.e.,
a bottomin the drawi ngs) of the fireproof panel 100 by neans of
the protrusions 211 so that they correspond to the respective
protrusions 211. The grooves becone sound absorption grooves 113
for attenuating sound transferred to one side of the fireproof
panel 100.

[057] As shown in FIGS. 7 and 8, each of the protrusions 211 is
formed to have a hem spheric shape. Accordingly, as shown in
FIGS. 9, 10, 14, and 15, the sound absorption grooves 113 are
also formed to have a hem spheric form at the bottom of the
fireproof panel 100, and they <correspond to the respective
protrusions 211.

[058] However, the protrusion 211 is not |imted to the
hem spheric form but may have a variety of shapes, such as a
cylindrical shape or a polypyramd shape including a triangular
pyram d shape. Furthernore, the sound absorption grooves 113
corresponding to the respective protrusions 211 my have a
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the fireproof panel 100 is demolded from the mold 150, the sleeves 170 are also separated from the hole
formation pins 110 with them being fixed to the fireproof panel 100. [65] The sleeve 170 may have a
length corresponding to the thickness of the fireproof panel 100. Accordingly, the sleeves 170 fixed to the
demolded fireproof panel 100, as shown in FIG. 14, are formed to penetrate the fireproof panel 100
upward and downward.Furthermore, holes are formed to penetrate the internal spaces of the respective
sleeves VAT (i&L Ywidin @€ tleenas 130ppesanshd/@swenardieml tspersradd evfireprddf Ganel 100
upward and downward. The holes have the same function as the coupling holes 130 described in
connectidd (ith the ab®le embodiments. [66] The sleeves 170 may have a variety of shapes, such as a
cylindrical shape or a polygonal tube shape.lt is preferred that the sleeves 170 be firmly fixed to the
fireproof [$589I 160 WitholifSeirR*sdpirate@thetdtonltHe BroRessiMemioling!tie fifprobPBanel 100
or the process of fixing the fireproof panel 100 to a concrete structure or a steel frame so that the sleeves
170 can BEH#RR) BHbd RO tHd %pr%gﬁpdﬁ%}' 1R¥FforvEd tthe BB pretesdlof iREMAEMAIS fofRireproof
panel. [67] To this end, the outer circumferential face of the sleeve 170 may have curved faces as

shown.FRAGE fttidHs 258 ubRarily' Qi hdy bR Brrtddon th&Mespettice 2ihpBr &R oW $nd

ortions of the sleeve 170. _ _
P 81@ has a dParret er greater than the hole formation pin 110 and

protrudes from the top surface of the bottom plate 210.
Furthernore, the hole formation pin 110 is fornmed at the upper
end portion of the extension portion 115. Wien the materials for
a fireproof panel are cast in the nold 150 and then dried to form
the fireproof panel 100, the |landing grooves 135 are formed ow ng
to the respective extension portions 115 as shown in FIG 10.
The | anding groove 135 is formed to have a dianeter greater than
the coupling hole 130 on the | ower side of the coupling hole 130.
Fixing means for fixing the fireproof panel 100 to a concrete
structure or a steel frame, such as a bolt nmenber or a self-
drilling screw, commobnly has a head portion, having a dianeter
greater than its body portion which penetrates the coupling hole
130. The landing groove 135 provides a space into which the head
portion of the fixing neans is inserted and seated. The | anding
groove 135 functions to prevent the head portion of a bolt nenber
or a screw fromprotruding toward one side (i.e., a bottomin the
shown exanple) of the fireproof panel 100. Accordingly, in the
case where an additional finish material is fornmed on one side of
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[68] FIG. 13 shows an example in which an extension portion 115, such as that described with reference
to FIG. 8, is further formed at the lower end portion of the hole formation pin 110. In this example, the
lower end portion of the sleeve 170 is inserted into the hole formation pin 110 with it touching a top of the
extension portion 115. [69] The fireproof panel 100 formed using the mold 150 of FIG. 13 includes
landing grooves 135, such as those described in connection with the above embodiment, as shown in
FIG. 15. The |Ahdigggeedverad®is bdPedeite [sirden of tiderebrddpamel 10aried., HOohey eide of
the sleeve 170) owing to the extension portions 115. [70] As shown in FIG. 16, the outer circumferential
face of tHd8le SARTE7PAGIMRiMG tHE prEseititiiidn nsdy Be@irvddm fheNkefth Eeefidilor
concave-convex portions may be formed on the outer circumferential face of the sleeve 170. Accordingly,
the sleeVedl7 PRtERAII YorhRIdRRh the fireproof panel 100 can be prevented from being separated from
the fireproof panel 100. Furthermore, the inner circumferential face of the sleeve 170 may also be curved
in the le dirEE S & MBhBavd-BorhVik poriomY fal heBhRBd bR&h&E HnePeireimRPEAiARSce of the
sleeve 170. Accordingly, a coupling apparatus may be tapped and coupled to the sleeve 170.EU[L71] FIG.
17 is a perspeiive VidhBowild'4 fifeprdot da‘ﬁ%%&uiﬁg)e& h BBLErplish TRERLCABdIRg fotin

cauippod Uil dHEoRTVHES SRONA 7 a- 15, ARV F ST TR DSk Lealnb VW ERORIY  Stots

in which the fireproof panel equipped wyith absqgrption wicks 3hown in FIG. 17 is used. [72] Like a
common%f Sp oof Sgﬁglggfﬁgﬁr%gf ggﬁelv%d:i cmdllrn;(‘glgs rB{iSW%llicks 320 according to the
embodintﬁi%tg)f E]e(%reselrg invegtio&js ig§téellledeip th% (\:/¥all\,l gos\;,i %eams rk]Jottonm or| roof Cff K bfu(i)lging or
structure: fireproof panel 786 is ot easily Barnt %y a flame, conturec?% pr%vent the RoveMent of a
flame, ang,fomed tq hfa}’f fFﬁ'JFS'B%ﬁH‘éF“.”&E?B{OM% S4ng 3, i oL 2 C@#@%Pﬁ%‘! oL ¥Mehe
Furthermore, theireproot panel 100 according to the present invention may be
present invention, FIGS. 14 and 15 are cross-sectional views of
the fireproof panel shaped using the nold of FIGS. 12 and 13, and
FIG 16 is a diagram show ng the construction of sleeves shown in
FIGS. 14 and 15.
[062] The nold 150 for shaping a fireproof panel show in FIG 12
according to anot her enbodi nent of the present invention includes
a bottom plate 210 and side plates 220, like the nold 150 of the
above enbodi nents. In a process of drying materials for a
fireproof panel cast in the nold 150, the fireproof panel 100 can
be forned.
[063] In the nold 150 of the present enbodi nent, hole formation
pins 110 are formed on a top of the bottom plate 210. Sl eeves
170 detachable from the respective hole formation pins 110 are
inserted into the hole formation pins 110. Each of the sleeves
170 has a hollow shape having its top and bottom ends opened.
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used in a tunnel, and so on.It is assumed that the fireproof panel 100 equipped with the absorption wicks
320 according to the present invention is the fireproof panel equipped with the coupling holes or the
sleeves as described above with reference to FIGS. 1 to 16. In the present embodiment, the coupling
holes or the sleeves are omitted, for convenience of description. [73] The fireproof panel 100 according
to the present invention is made of flame-retardant or incombustible materials, but may be made of
various maridl9 havih® tHedame-raariadtld irtdmbistibiensepeaiks.i THefirépreof painel ned may be
made of a gypsum board, antimicrobial gypsum board or the like. Alternatively, the fireproof panel 100
may be HBAE€ &f tellulesesiiRe Yeintbrébdt dEridthob e foP RRfEdrebidtdre® BRds pederhbBtmade of
other materials because the cellulose fiber reinforced cement board may include a carcinogenic
substande" 72| EEMBerkiGteC R Meptdbipaher100hiayt hefdiRled 6 MRigheBiult Bodrlwhich is
incombustible, strong in strength, and made of ceramic materials. The magnesia cement and the
magnesilfR PodYBlREy BbSofMd By §en&RERG hyBARE of RY& oSS cHidYidd 6 MRYMesta® métal
between active magnesium oxide and magnesium chloride, by using magnesium sulfate instead of
magnesilfEchibIE drby PRrfdttity h5dREYR thiighS S5hBMaaBhYt nissHesRin IRldtide M hd

magnesiym sulfate. [75] Alternatively, the fireproof panel 100 may be made,of flame-retardant or
froproot HbdsLh Bty dxterr botothaNE Bk L 8] (P (Bt Bhder R0 AuchpsdPhtine

absorpion iske secorna p 1S STUATRE! #f PegreRs™ i oRole frRRrogf Baneioppey be

are fixed to the fireproof panel 100. The sl eeves 170 can be
separated from the hole formation pins 110. Accordi ngly, when
the fireproof panel 100 is denolded from the nold 150, the
sl eeves 170 are also separated from the hole formation pins 110
with thembeing fixed to the fireproof panel 100.

[065] The sleeve 170 may have a length corresponding to the
thi ckness of the fireproof panel 100. Accordingly, the sleeves
170 fixed to the denol ded fireproof panel 100, as shown in FIG
14, are formed to penetrate the fireproof panel 100 upward and
downwar d. Furthernore, holes are fornmed to penetrate the
I nternal spaces of the respective sleeves 170 (i.e., wthin the
sl eeves 170) upward and downward and to penetrate the fireproof
panel 100 upward and downward. The holes have the sane function
as the coupling holes 130 described in connection with the above
enbodi nent s.

[066] The sleeves 170 may have a variety of shapes, such as a
cylindrical shape or a polygonal tube shape. It is preferred
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fireproof panel is made of a fire-resistant substance, containing a filler, fire-resistant fibers, a hardening
accelerator, and a curing retarder, a foaming agent, and so on. The fireproof panel 100 may be made of
raw materials, comprising ettringite 5w% and the fire-resistant substance of alumina cement 10 to 200
w% and xonotlite 10 to 250 w%. The fireproof panel 100 is coupled to a wall, bottom, or ceiling 300, etc. A
plurality of the fireproof panels 100 is consecutively coupled to the wall 300, etc.To this end, it is preferred
that the fireptoof pandll 1@emeseld fecithgliarshapé hseihg teoprebietefmireiar aahdaran¢r 7] 1o
absorption wicks 320 are coupled to one (that is, a face coupled to the wall 300, etc.) of both sides of the
fireproof WahBP1d0. ieRtbriearRyat3Ad dregbahe@Mm bRe bhBof 51685 8f fife fitepRIAipagef 160 and
coupled to the absorption wicks 320. [78] The insertion valleys 311 are depressed in the surface of the
fireproof pah8PIEPhndaRe Lordflréd td haves REESSfovin. ThiidhofgidniliERPB2OardRRBlted into
the insertion valleys 311 so that they do not protrude from the insertion valleys 311. The absorption wicks
320 are f5RPRel n theC QIR S tRE fikrHb€p&Hel 206 sB&haf dAABt HiBtrhiBéfrohNheSd i fteSof the
fireproof panel 100. The absorption wicks 320 function to make the fireproof panel 100 closely adhered to
the wall 300 i@l gretit mhbigkie Hont Aoving BRI ofRP8a @ d0oROA Nick§'820. [79]

The abso rption wicks 320 | seFt[ed into the inseréion valleys 311 function to F\bsorb moisture and
preferabd NavR' 2fif&Stofth dothalBbEShal ndilfurd chh & 2ong3RE absorption wicks 320 without

bei ' I fr he ab [ icks 320. The ab ' icks 320 de of I
foers or Nhe0 TRAICTE Sosol lor LKL 320 HEE D 16/ ACH which A uribéedi e fiver

strands are combined so that agglutinated moisture can be easily absorbed by adhesion pro esand a
capilary DEGnoN hon SR oG e it a200 Move a1 T BL bl e,

outwardly curved may be fornmed on the respective upper and | ower
end portions of the sleeve 170.

[068] FIG 13 shows an exanple in which an extension portion 115,
such as that described with reference to FIG 8, is further
formed at the lower end portion of the hole formation pin 110.
In this exanple, the lower end portion of the sleeve 170 is
inserted into the hole formation pin 110 with it touching a top
of the extension portion 115.

[069] The fireproof panel 100 formed using the nold 150 of FIG 13
i ncludes landing grooves 135, such as those described in
connection with the above enbodi nent, as shown in FIG 15. The
| andi ng groove 135 is forned at a portion of the fireproof panel
100 (i.e., the lower side of the sleeve 170) owing to the
ext ensi on portions 115.

[070] As shown in FIG 16, the outer circunferential face of the
sl eeve 170 according to the present invention may be curved in
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[80] In particular, the absorption wicks 320 preferably are made of glass fibers from among the synthetic
fibers.When the absorption wicks 320 are made of glass fibers, they are expected to be light, durable, and
lasting as compared with natural fiber. Furthermore, there is an advantage in that the amount of
production of the absorption wicks 320 can be easily controlled. [81] The absorption wicks 320 inserted
into the insertion valleys 311 are arranged in a lattice form in the fireproof panel 100. Since the
absorptidh@idke rBpoNardi repediedy aPanGaNaeyEtalQ ex ak) moisiSe @Yol df By thedalsyorption
wicks 320 can be absorbed in surrounding areas on the basis of the absorbed area. In other words, if
water ledkeropt! tHeY bsurdawrbetRMreptoof paRelalDotMe thé QRME30D7 8-bottAaC BF diceding, the
leaked moisture simply flows downwardly or does not flow randomly in any one direction, but gathers at a
certain atdtos HfE¥Esid OF al pUiSON R IethE e R biDateh & déraBIRPT0PATnsEReRMN in the
case where the fireproof panel 100 equipped with the absorption wicks 320 according to the present
inventiorP§ irkt&KNaGHe WaAr ReIIRY 380PRAESKade N tBEis [fehBPiteE ar Rapetifid BBint,
moisture is focused at and absorbed in the fireproof panel 100 located at a point where the leakage of
water is GHSRRITNRordifgly! MORtuR iE SHEER AP b Sibit@f froRf mblifhgb& RIS g ¥proof
panels 100, thereby preventing the neighboring fireproof panels 100 from being damaged. Furthermore,
moistureHEBrbo@Foy S 46Sbrplioh whIE SACRINEA (HthE FldgBof patiel 168 HE pERE WHbre the
leakage of water is genera\tﬁd ij absorbed int? the tireﬁroofﬁanel 1Q0, and can be easily ¢ erizllg]ed

0 only the

externall?.oéi t8e B&}ﬁt Ferethe% akoo\'&e I?sva{eq § E;e eraf gﬁ BQte'a§ ly r?é:&e&

fireproof glanel 1001I98ated Aﬁ\é{ ék(})(? gloirpt Wher%1 thceolgarage 01:51 Wagerr i%: 8eneratedb%aq ge sgaraate and
replaced. ﬁ%%‘_{?n accordance 'with theg}il)é’proof pan% i @qui%peg with tﬁgyabsorptioﬂ%cks 3%

accordin he present jnvenpti e orption wicks 320 are coupled to one of both sides of the
%%é,%goet § {ﬁ‘é( QJ)%%JB £P8

fireproof pan with them being exposed and configured to absorb moisture.Accordingly, moisture

can be p[@‘ﬁﬁ]t?—q Eﬁ?mﬂ iIs a perspective view showing a fireproof panel

equi pped with absorption w cks according to an enbodi nent of the
present invention, FIG 18 is an exploded perspective view
showi ng the fireproof panel equipped with absorption w cks shown
in FIG 17, and FIG 19 is a cross-sectional view show ng a state
in which the fireproof panel equipped with absorption w cks shown
in FIG 17 is used.

[072] Like a common fireproof panel, a fireproof panel 100
i ncl udi ng absorption w cks 320 according to the enbodi nent of the
present invention is installed in the wall, post, beam bottom
or roof of a building or structure. The fireproof panel 100 is
not easily burnt by a flame, configured to prevent the novenent
of a flame, and formed to have a fire-resistant function of
resisting a fire for a certain period of tinme. Furthernore, the
fireproof panel 100 according to the present invention may be
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moving at the boundary of the fireproof panel 100 and the wall or ceiling 300 and also prevented from
spreading to other neighboring fireproof panels 100, thereby preventing damage to the neighboring
fireproof panels 100.Furthermore, an area where a leakage of water has occurred can be easily detected
by monitoring a change in the state of the fireproof panel 100 based on moisture absorbed by the area
where the leakage of water has occurred. [84] Furthermore, the absorption wicks 320 are formed in such
a way not$¢@rotiide frobnel fire@odf SanePno0, anld thé firpssutgrhnthedo ishtoskly itiered to the
wall 300. Accordingly, moisture leaked at the boundary of the fireproof panel 100 and the wall 300 moves
only alor@helabkefhtRAANVIZRE B20 4t ddes REXSSPrehd e akdaskighSrétotRE £ ek Jaheld1€00 are
formed. [85] FIG. 20 is a front view showing a fireproof panel 100 equipped with absorption wicks 320
accordin§t6 8fBtheri emyiSoiim@nt of the plBent inVRRLiIGRS [8d1aRThe fieditbBPEEheli00 eqdiPBed with
absorption wicks 320 according to another embodiment of the present invention, a finish material 330 is
formed af HPEAGEE SrXheSirérodiBangl £6Y fSoraer Bai6ER RetmahMEnWiwhiédIBhE B
absorption wicks 320. [87] The finish material 330 is made of waterproof materials in order to prevent the
soak of w&eF 1 fintst Matétial 356 MdlFo@ E65ERorEMBUHJE Ui thd AfeprOsF A 188'cF $nay be

separately coypled to the fireproof panel 100.The finish material 330 may be made of silicon having
excellen@iatl oot BRIUETIAL b Gbt hEHerial ootk ath Sa5erh L8 EPThETinish material 330

tne absoltah Wiaks 555, PN ThoMREE otbLp nelg S8 e prbo Handts T36M o) Hehdd e finish

is made of flame-retardant or inconbustible materials, but may be
made of various materials having the flane-retardant or
I nconbusti ble properties. The fireproof panel 100 nay be made of
a gypsum board, antimcrobial gypsum board or the Iike.
Al ternatively, the fireproof panel 100 may be nmade of a cellul ose
fiber reinforced cenment board for water-resistance, but is
preferably nade of other materials because the cellulose fiber
rei nforced cenent board nmay include a carcinogeni c substance.

[074] Furthernore, the fireproof panel 100 may be forned of a
magnesi um board which is inconbustible, strong in strength, and
made of ceramc materials. The magnesia cenent and the magnesi um
board may be forned by generating hydrate of hydro-oxy chloride
of magnesi um netal between active magnesi um oxi de and magnesi um
chloride, by wusing nagnesium sulfate instead of nagnesium
chloride, or by performng hydration through a conbination of

magnesi um chl ori de and magnesi um sul f at e.

23



material 330 is formed to block a path along which water moves on the absorption wicks 320. [89] The
finish material 330 is formed at the four edges of the fireproof panel 100 and formed to have a thickness
smaller than the fireproof panel 100 in order not to hinder the fireproof panel 100 from adhering to the wall
300, etc. [90] In the fireproof panel 100 equipped with the absorption wicks 320 as described above
according to the present invention, the finish material 330 for blocking the movement of water along the
absorptidR {GkkAl32er s adrinved Mt thehsd Jdsr sfahe GifeftaobarddlQ 0TRACherdivegle, tAe rhdwmBent of
water to other neighboring fireproof panels 100 can be effectively prevented, damage to neighboring
fireproof p@halsteIt c&f bé ipr&RSred -aHPs pofift vk YeehRAgO bf Raterus GeRareed eah be easily
checked. glﬂ FIGS. 21, 22, 23, and 24 are cross-sectional views showing a state in which the fireproof
panel 1060€8ligped Wi abhsdiBRbPNick® aNed HeCordAY P BREthH érgﬁbohhﬁenﬁbﬁfwépdrbgé‘nt
invention. [92] In the installation structure of the fireproof Panel 100 equipped with the absorption wicks
accordint& ffe fresehtihDEntion, iHsirEfRef haRAI 100 s ERGipPES Sfhla hiMBEE bWe abB6rption
wicks, and a number of the fireproof panels 100 are consecutively arranged with them being spaced apart
from one' AFRREC Accdally, & WBpdFaionYrodv 88Sis firmed befI¥NARE fiRMPEL: pane@‘?noo. [93]

In this e>g§1mple, hO\évever, the finish m teri?l is not formed. A first calkinB material 340 or a.second calking

material 356 #0984 iRk of the Tk Matdtidl| dLafifRésthiBBH 58PSt ance, containing

a filler, fire-resistant fibers, a hardening accelerator, and a
curing retarder, a foam ng agent, and so on. The fireproof pane
100 may be nmde of raw materials, conprising ettringite 5w and
the fire-resistant substance of alumna cenment 10 to 200 we and
xonotlite 10 to 250 wo The fireproof panel 100 is coupled to a
wal I, bottom or ceiling 300, etc. A plurality of the fireproof
panels 100 is consecutively coupled to the wall 300, etc. To
this end, it is preferred that the fireproof panel 100 have a
rectangul ar shape having a predeternm ned standard.

[077] The absorption wi cks 320 are coupled to one (that is, a face
coupled to the wall 300, etc.) of both sides of the fireproof
panel 100. Insertion valleys 311 are fornmed in one of both
sides of the fireproof panel 100 and coupled to the absorption
wi cks 320.

[078] The insertion valleys 311 are depressed in the surface of
the fireproof panel 100 and are configured to have a lattice form
The absorption wi cks 320 are inserted into the insertion valleys
311 so that they do not protrude fromthe insertion valleys 311.
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[94] When the fireproof panels 100 equipped with the absorption wicks are attached to a ceiling or a wall,
they are arranged with them being spaced apart from one another, so that the separation groove 360 is
formed between the fireproof panels 100.1t is preferred that the separation groove 360 have a width of
about 1 to 2 mm by taking the extension or contraction of the fireproof panel 100, including the absorption
wicks, into consideration. [95] The first calking material 340 is inserted into the separation groove 360, as
shown inTAIG S abE ane RRONVhew thk SirsSedIkingratdri2il B8d isiimsertdit a gisthaee hélk 341 formed
on the first calking material 340. The discharge hole 341 may be formed using a drill, etc. [96] The first
calking nhateB8r 248 magmel madd ossoft aterids, BaEh 8 eflitod eaddopiihgiethe YiréGeef Sanel 100
including the absorption wicks can be extended and contracted. [97] The discharge hole 341 functions to
dischargé MeoidtuFeeepsth. IPAN&Y of Afisture 1H8bRNEEA BiroAhh Mectaprdd? panE1aiooqAcIiding the
absorption wicks, the moisture moving to the periphery of the fireproof panel 100 is discharged through
the discHER§E hb'%es’ii.r%%ﬁg@?‘aﬁhabgao hRs Sl alg BRI b di aneR! 105658 belfrevented,
and an area where a leakage of water has occurred can be detected. [98] FIGS. 23 and 24 are

cross-se@iShalh\Rewd $¥6ilhg ABiatd H Khidt B fiFEPb8Lpah8 188iMHudfiy e abd&Btichficks is

installed according to anqther e diment of the present invention.
gbsorptq on W cﬁs @58 P

[079] The absorption wi cks 320 inserted into the insertion valleys
311 function to absorb noisture and preferably have a fiber form
so that absorbed noi sture can nove al ong the absorption w cks 320
wi t hout being easily deviated fromthe absorption w cks 320. The
absorption wi cks 320 may be nmde of natural fibers or synthetic
fibers. The absorption wi cks 320 preferably have a formin which
a nunber of fine fiber strands are conbined so that agglutinated
noi sture can be easily absorbed by adhesion properties and a
capill ary phenonmenon and agglutinated noisture can easily nove
al ong the absorption w cks 320.

[080] In particular, the absorption w cks 320 preferably are made
of glass fibers from anong the synthetic fibers. When the
absorption w cks 320 are made of glass fibers, they are expected
to be light, durable, and |asting as conpared with natural fiber.
Furthernore, there is an advantage in that the anmount of
production of the absorption w cks 320 can be easily controll ed.
[081] The absorption wi cks 320 inserted into the insertion valleys
311 are arranged in a lattice formin the fireproof panel 100.
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[99] In the previous embodiment, the first calking material 340 is inserted into the separation groove 360
and the discharge hole 341 is then formed.However, in the present embodiment of the present invention,
the installation structure of the fireproof panel 100 equipped with the absorption wicks may be formed in
such a manner that the discharge hole 341 is first formed in the separation groove 360, and a second
calking material 350 made of soft materials is then inserted into the discharge hole 341. [0100] In this
case, anhdvehigcahBRar el st sdlkikg ndateriar 40 ROAsSEsH ihtathiesgsstaddn gesdal 360 and
the discharge hole 341 is then formed can be solved, and the installation task of the fireproof panel 100
can be eb8ityepddbried Lo INLdeRFBEDBBORY WHER tRE FiRsptbbPPankl 286 eddPpeadvitiehe
absorption wicks according to the present invention is installed in a ceiling, a wall, etc., the fireproof
panels 160996 Rdalied BitH iR dhatePESAS oM dittak@Bbps@thadt ite 885aREH gRiRRSs 360 are
formed therebetween. The first calking material 340 or the second calking material 350, forming the
respectiv iSRG e MiEtS341 An¥aser alERikertbl Mibithe sBpaREiRhYrobvd BEof Ab&RERSly, a
sense of appearance can be prevent from being deteriorate, and a change in the shape aof the fireproof
panel 108¢tH ist B &0Endidie oM @Hiractith oth Al SBbf PneP1dtFadddiding t'Surt&itithidy

t ture, a humidit ditjon, th t of absorb isture, etc. b teed.
Furthernid7b < baih o8 tBBINer HEUHLT I RS0 U b AP ZH BBt meRbure i

discharged thr%uzh ti%e dischaéﬁg holes 341 and 351. golcgz#{n accordance W|E1h the fireproof panel
equipped)\r/]vﬁh b &Fnd Rles tl‘%%gﬁ{osd Strafticatih ensa%g,aan%rh Bﬁj 8P the ir8prodf panel
according to tr%e %eésent '{rwgn}ion a Worke%r can earsil}/ Sattach or gegaach the fireproof panel, commonly

used in cORstuction gi?es, wﬂho%%g%%gpng t\f\%tpeanel and ¢an fabricdte the fireproof panels using the

mEthocl'[082] Consequently, in the case where the fireproof panel 100

equi pped with the absorption w cks 320 according to the present
invention is installed at the wall or ceiling 300, if a |eakage
of water is generated at a specific point, npisture is focused at
and absorbed in the fireproof panel 100 |ocated at a point where
the |eakage of water is generated. Accordingly, noisture is
effectively prohibited from noving to neighboring fireproof
panel s 100, thereby preventing the neighboring fireproof panels
100 from bei ng danaged. Furt hernore, noisture absorbed by the
absorption wicks 320 fornmed in the fireproof panel 100 at the
poi nt where the |eakage of water is generated is absorbed into
the fireproof panel 100, and can be easily checked externally.
Since the point where the |eakage of water is generated can be
easily checked, only the fireproof panel 100 | ocated at the point
where the |eakage of water is generated can be separated and

repl aced.
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[0103]As described above, in accordance with the fireproof panel equipped with coupling holes and the
method of fabricating the same according to the present invention, the coupling holes are previously
formed in a process of fabricating the fireproof panels. Accordingly, damage to the fireproof panel can be
prevented in a process of forming the coupling holes at task sites or a process of installing the fireproof
panels. Furthermore, there is an advantage in that the fireproof panel can be replaced easily and
accurate[P9dlen B docgstRMiRPraditgareh s feplaedaoith aareV fikdPosPinePBdcamdethieh®upling
holes are standardized. [0104]While the present invention has been described with reference to the
particulaP e st Riveodmb¥dikents 40is RGaBIHE RGtritted b the RhesRIthent&BENGHIY DY tHe@pended
claims. Itis to be appreciated that those skilled in the art can change or modify the embodiments without
departin@ﬁ%ﬁf %‘%pé“’bﬁh%piﬁ?@f tiveé Bre§é’h’tﬂh@éhtibﬁ. one of both sides of the

fireproof panel 100 with them being exposed and configured to
absorb noi sture. Accordingly, npisture can be prevented from
noving at the boundary of the fireproof panel 100 and the wall or
ceiling 300 and also prevented from spreading to other
nei ghboring fireproof panels 100, thereby preventing danmage to
the neighboring fireproof panels 100. Furthernore, an area
where a | eakage of water has occurred can be easily detected by
nonitoring a change in the state of the fireproof panel 100 based
on noisture absorbed by the area where the |eakage of water has
occurred.

[084] Furthernore, the absorption w cks 320 are fornmed in such a
way not to protrude from the fireproof panel 100, and the
fireproof panel 100 is closely adhered to the wall 300.
Accordingly, noisture |eaked at the boundary of the fireproof
panel 100 and the wall 300 noves only along the absorption w cks
320 and does not spread to areas where other fireproof panels 100
are forned.

[085] FIG 20 is a front view showing a fireproof panel 100
equi pped wth absorption wcks 320 according to another

enbodi nent of the present invention.
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What is claimed is:

1. A method of fabricating a fireproof panel, comprising: a mold installation step of

installing hole formation pins  for forming respective coupling holes in the fireproof panel at a 5 bottom

of a mold;

a raw material cast step of casting raw materials for the fireproof panel in the mold having

the hole formation pins installed thereon; a curing step of curing the fireproof panel cast in the 10

mold; and a separation step of separating the cured fireproof panel.
[086] In the fireproof panel 100 equipped with absorption w cks

320 according to another enbodi nent of the present invention, a

finish material 330 is forned at the edges of the fireproof panel

100 in order to block the novenent of water along the absorption

w cks 320.

[087] The finish material 330 is made of waterproof nmaterials in

order to prevent the soak of water. The finish material 330 nay

be coated on the edges of the fireproof panel 100 or nmy be

separately coupled to the fireproof panel 100. The finish

material 330 may be made of silicon having excellent waterproof

properties or other materials coated with rubber or wax.

[088] The finish material 330 is fornmed at the ends and edges of

t he

fireproof panel 100 and configured to block noisture,

absorbed in the absorption wcks 320, from noving to other

nei ghboring fireproof panels 100. In other words, the finish

material 330 is formed to block a path al ong which water noves on

t he absorption w cks 320.

[089] The finish material 330 is formed at the four edges of the

fireproof panel 100 and fornmed to have a thickness snaller than

the fireproof panel 100 in order not to hinder the fireproof

panel 100 from adhering to the wall 300, etc.

[090] In the fireproof panel 100 equipped with the absorption

wi cks 320 as descri bed above according to the present invention,

the finish material 330 for blocking the novenent of water along
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2. The method as claimed in claim 1, further comprising a synthetic resin film coating step of coating an
incombustible 15 synthetic resin film on a surface of the fireproof panel, after the curing step or the
separation step. 3. The method as claimed in claim 1, wherein the mold installation step comprises
the step of installing sleeve fixing 20 pins for fixing respective sleeves at a bottom of the mold, wherein
the sleeves integrally formed with the fireproof panel and configured to form the coupling holes are
providedtineheahspeptiveBlewlé Kigingind.s f oraratheahethdd aedggimeel intdnemf 3, nemsrent:
concave-convex or curved portions are formed on an outer circumferential face of the sleeve, and
when theP@Beles d0integralfceahed Mihthe firéifoofM yaRBNthe SltevéBhRY firniiP fixéd fiLthe

fireproof panel. . . .
nei ghboring fireproof panels 100 can be effectively prevented,

damage to nei ghboring fireproof panels 100 can be prevented, and
a point where a |eakage of water is generated can be easily
checked.

[091] FIGS. 21, 22, 23, and 24 are cross-sectional views show ng a
state in which the fireproof panel 100 equi pped with absorption
wi cks is used according to another enbodinent of the present
I nvention.

[092] In the installation structure of the fireproof panel 100
equi pped wth the absorption wcks according to the present
i nvention, the fireproof panel 100 is equipped with a nunber of
the absorption w cks, and a nunber of the fireproof panels 100
are consecutively arranged with them bei ng spaced apart from one
another. Accordingly, a separation groove 360 is fornmed between
the fireproof panels 100.

[093] In this exanple, however, the finish material is not forned.
A first calking material 340 or a second cal king material 350 is
used instead of the finish material, as wll described |ater.
[094] When the fireproof panels 100 equi pped with the absorption
w cks are attached to a ceiling or a wall, they are arranged with
t hem bei ng spaced apart from one another, so that the separation
groove 360 is fornmed between the fireproof panels 100. It is
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5. The method as claimed in claim 3, wherein female screw threads are formed in an inner circumferential
face of the sleeve. 106. A mold for forming a fireproof panel of a specific thickness by drying materials
cast in the mold, the mold comprising: a bottom plate; and side plates forming side walls along
edges of the bottom 15plate, wherein one or more hole formation pins upwardly protrude from a top
surface of the bottom plate. 7. The mold as claimed in claim 6, further comprising hollow 20 sleeves
detachatily @fseitegdnioltat résecsiee doid iodmado e e, Abrdia\each oM Holiw slbevés ik

configured to have upper and lower end portions opened. _ _
to 2 mm by taking the extension or contraction of the fireproof

panel 100, including the absorption w cks, into consideration.
[095] The first calking material 340 is inserted into the
separation groove 360, as shown in FIGS. 21 and 22. When the
first calking material 340 is inserted, a discharge hole 341 is
formed on the first calking material 340. The di scharge hole 341
may be fornmed using a drill, etc.

[096] The first cal king material 340 may be made of soft materials,
such as silicon. Accordingly, the fireproof panel 100 i ncl uding
t he absorption wi cks can be extended and contract ed.

[097] The discharge hole 341 functions to discharge noisture
therein. If a ot of noisture is absorbed through the fireproof
panel 100 including the absorption w cks, the noisture noving to
the periphery of the fireproof panel 100 is discharged through
the di scharge hole 341. Accordingly, damage to ot her nei ghboring
fireproof panels 100 can be prevented, and an area where a
| eakage of water has occurred can be detect ed.

[098] FIGS. 23 and 24 are cross-sectional views showing a state in
which the fireproof panel 100 including the absorption wicks is
installed according to another enbodinent of the present
I nvention.

[099] In the previous enbodinment, the first calking material 340
is inserted into the separation groove 360 and the di scharge hol e
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8. The mold as claimed in claim 7, wherein each of the hollow sleeves has a cylindrical or polygonal tube
shape. 9. The mold as claimed in claim 8, wherein a curved face is 5 formed on an outer face of
the hollow sleeves. 10. The mold as claimed in claim 8, wherein female screw threads are formed in
an inner circumferential face of the hollow sleeves. 10 11. The mold as claimed claim 6, wherein
extension portions are further formed at the respective lower end portions of the hole formation pins.
1512. Thedholdsastogmedl of BB6M 6, Whee¥eh.nuhibet bEprbirasient armMoethetesi a @p dubfce of the

bottom plate. _ _ _ _ _
present invention, the installation structure of the fireproof

panel 100 equi pped with the absorption wicks nay be fornmed in
such a manner that the discharge hole 341 is first fornmed in the
separation groove 360, and a second cal king nmaterial 350 nmade of
soft materials is then inserted into the discharge hole 341.

[0100] In this case, an inconvenience that the first calking
material 340 is inserted into the separation groove 360 and the
di scharge hole 341 is then fornmed can be solved, and the
installation task of the fireproof panel 100 can be easily
per f or med.

[0101] As described above, when the fireproof panel 100
equi pped with the absorption wcks according to the present
invention is installed in a ceiling, a wall, etc., the fireproof
panels 100 are installed with them spaced apart from one anot her
so that the separation grooves 360 are forned therebetween. The
first calking material 340 or the second cal king material 350,
formng the respective discharge holes 341 and 351, are inserted
into the separation groove 360. Accordingly, a sense of
appearance can be prevent from being deteriorate, and a change in
the shape of the fireproof panel 100 (that is, the extension or
contraction of the fireproof panel 100 according to surrounding
tenperature, a humdity condition, the anpunt of absorbed
noi sture, etc.) can be guaranteed. Furthernore, damage to ot her
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13. A fireproof panel formed by drying materials cast in a mold according to claim 6, wherein one or more
coupling holes are 20 formed in the fireproof panel to penetrate the fireproof panel through respective
hole formation pins. 14. A fireproof panel formed by drying materials cast in a mold according to claim 11,
wherein one or more coupling holes 36 are formed in the fireproof panel to penetrate the fireproof panel
through respective hole formation pins or sleeves are formed in the fireproof panel to penetrate the
fireproof pahehiswamgand déwmvaal andixsl &ithihQRe fiedtoofFaneliands EedingoGoaves are
formed by respective extension portions at positions of the fireproof panel, corresponding to respective
lower sid@BicFii BoliSlird 15618308 @tk slBEQRh t helgliS fRia6r Prdiet fordfel B ErydRd materials
cast in a 10 mold according to claim 12, wherein one or more coupling holes are formed in the fireproof
panel to fEHMate the kl%p?&(ﬁq{aﬁiwféﬂﬂﬁod@ht fespdt@ive hbIBRbRRALIORFISS orededvrReste WMrhfed in the

fireproof panel to penetrate the fireproof panel upward and downward and fixed within the flreproof panel,
and coupling holes and the method of fabricating the sane, and a nold

for the fireproof panel according to the present invention, a
wor ker can easily attach or detach the fireproof panel, conmmonly
used in construction sites, wthout damaging the panel and can
fabricate the fireproof panels using the nethod.

[0103] As descri bed above, in accordance with the fireproof
panel equi pped with coupling holes and the nethod of fabricating
the same according to the present invention, the coupling holes
are previously fornmed in a process of fabricating the fireproof
panel s. Accordingly, danmage to the fireproof panel can be
prevented in a process of formng the coupling holes at task
sites or a process of installing the fireproof panels.
Furthernore, there is an advantage in that the fireproof panel
can be replaced easily and accurately when a damaged fireproof
panel is replaced with a new fireproof panel because the coupling
hol es are standardi zed.

[0104] Wiile the present invention has been described wth
reference to the particular illustrative enbodinents, it is not
to be restricted by the enbodinents but only by the appended

clainms. It is to be appreciated that those skilled in the art can
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15 sound absorption grooves are formed by respective protrusions at the bottom of the fireproof panel.
16. The fireproof panel as claimed in claim 13, further comprising absorption wicks coupled to one side of
the fireproof 20 panel in an exposed way and configured to absorb moisture. 17. The fireproof panel
as claimed in claim 16, further comprising insertion valleys formed on the one side of the fireproof panel
and configured to have the absorption wicks inserted therein, wherein the absorption wicks inserted into
the inserfib@neReyd ddmpdi protiude I lee RIPrsovpdrid ahddema ki identdad pldnke 538 0Pke
fireproof panel as claimed in claim 16, wherein: the fireproof panel has a rectangular shape, and the
absorpticH@ickBidre repdatbhen P§\RS BAY colBm itRils forming a lattice form.
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1019. An installation structure of a fireproof panel, wherein the installation structure is formed by a
number of fireproof panels, each equipped with absorption wicks, according to claim 16, the fireproof
panels are spaced apart from one another and consecutively arranged, and a separation groove is
formed between 15 the fireproof panels. 20. The installation structure as claimed in claim 19, further

comprising:

a first calking material made of a soft material and 20 inserted into the separation

grooves, \éhat a dschhRjeBeleif§fmed in the first calking material.

1. A nethod of fabricating a fireproof panel, conprising:

a nold installation step of installing hole formation pins

for formng respective coupling holes in the fireproof panel at a

5 bottomof a nold;

a raw material cast step of casting raw materials for the

fireproof panel in the nold having the hole formation pins

install ed thereon;

10 nol d;

a curing step of curing the fireproof panel cast in the
and

a separation step of separating the cured fireproof panel.

2. The nethod as clainmed in claim 1, further conprising a

synthetic resin film coating step of coating an inconbustible

15 synthetic resin filmon a surface of the fireproof panel, after

the curing step or the separation step.

3. The method as clained in claim 1, wherein the nold

installation step conprises the step of installing sleeve fixing

20 pins

for fixing respective sleeves at a bottom of the nold,

wherein the sleeves integrally forned with the fireproof panel

and configured to form the coupling holes are provided in the

respective sleeve fixing pins.
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4. The method as clainmed in claim3, wherein:

concave-convex or curved portions are fornmed on an outer
circunferential face of the sleeve, and

when the sleeves are integrally formed with the fireproof

panel, the sleeves are firnmy fixed to the fireproof panel.

5. The method as clained in claim 3, wherein femal e screw

threads are fornmed in an inner circunferential face of the sl eeve.

6. A nold for formng a fireproof panel of a specific
thickness by drying materials cast in the nold, the nold
conpri si ng:

a bottom plate; and

side plates formng side walls along edges of the bottom
pl at e,

wherein one or nore hole formation pins upwardly protrude

froma top surface of the bottom pl ate.

7. The nold as clainmed in claim6, further conprising holl ow
sl eeves detachably inserted into the respective hole formation
pins, wherein each of the hollow sleeves is configured to have

upper and | ower end portions opened.
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8. The nold as clainmed in claim 7, wherein each of the

hol | ow sl eeves has a cylindrical or polygonal tube shape.

9. The nold as clained in claim8, wherein a curved face is

formed on an outer face of the holl ow sl eeves.

10. The nold as clained in claim 8, wherein fenmale screw
threads are fornmed in an inner circunferential face of the holl ow

s| eeves.

11. The nold as clained claim 6, wherein extension portions
are further formed at the respective |lower end portions of the

hol e formati on pins.

12. The mold as clained in claim 6, wherein a nunber of

protrusions are forned on a top surface of the bottom pl ate.

13. A fireproof panel fornmed by drying materials cast in a
nol d according to claim®6, wherein one or nore coupling holes are
formed in the fireproof panel to penetrate the fireproof panel

t hrough respective hole formati on pins.

14. A fireproof panel forned by drying materials cast in a
nmold according to claim 11, wherein one or nore coupling holes
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are formed in the fireproof panel to penetrate the fireproof
panel through respective hole formation pins or sleeves are
formed in the fireproof panel to penetrate the fireproof panel
upward and downward and fixed within the fireproof panel, and
| andi ng grooves are forned by respective extension portions at
positions of the fireproof panel, corresponding to respective

| ower sides of the coupling holes or the sl eeves.

15. A fireproof panel forned by drying materials cast in a
nmold according to claim 12, wherein one or nore coupling holes
are formed in the fireproof panel to penetrate the fireproof
panel through respective hole formation pins or sleeves are
formed in the fireproof panel to penetrate the fireproof panel
upward and downward and fixed within the fireproof panel, and
sound absorption grooves are formed by respective protrusions at

the bottom of the fireproof panel.

16. The fireproof panel as claimed in claim 13, further
conpri sing absorption wi cks coupled to one side of the fireproof

panel in an exposed way and configured to absorb noisture.

17. The fireproof panel as claimed in claim 16, further
conprising insertion valleys fornmed on the one side of the
fireproof panel and configured to have the absorption w cks
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inserted therein, wherein the absorption wi cks inserted into the
insertion valleys do not protrude from the fireproof panel and

forman identical plane.

5 18. The fireproof panel as clained in claim16, wherein:
the fireproof panel has a rectangul ar shape, and
the absorption wi cks are repeated in rows and col umms, thus

formng a lattice form

10 19. An installation structure of a fireproof panel, wherein
the installation structure is formed by a nunber of fireproof
panel s, each equipped with absorption w cks, according to claim
16, the fireproof panels are spaced apart from one another and
consecutively arranged, and a separation groove is fornmed between

15 the fireproof panels.

20. The installation structure as claimed in claim 19,
further conpri sing:
a first calking material nade of a soft mterial and
20 inserted into the separation grooves, and

a discharge hole formed in the first calking naterial.
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