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. ~ A FRP GECCRATI ON PANEL USI NG DECORATI ON PREPREG, AND

A MANUFACTURI NG METHOD THEREOF ~ Background of the |nvent|o@.TmPe| d of the
| nventi on The present invention relates to a FRP (Fi ber Reinforced
Pl astics) panel having a decorative. appearance, and a nanufacturing net hod
thereof. Particularly, the present irfdvention relates to a FRP panel
endowed- wi th surface decoration effect by a decoration prepreg which is.
based on a decoration sheet having decorative shapes or patterns
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relates to a neth acturlnga ch can

effectively provide a %@ radd tegrally a
decorati on prepreg andAo\ lngméﬁ i rn after, referred
toras "SMC') at the tinme of nol d| ng Prior Arts A FRP, which is a
plastic conposite material reinforced with fiber, has been w del y used
with building or functional materials by virtue of the excellent nmechani cal
propert i eBackground pf therIngentionnce of pl astics and excel l ent noldability.
Accordingly, the decorative requirenment of products, especially FRP panel
whi ch i s Wieldlof the davéftion Nnteri or or exterior materi aI s in the field of
constructions, has been increased greatly. '

The present invention relates to a FRP (Fiber Reinforced Plastics) panel having

a decorative appearance, and a manufacturing method thereof. Particularly, the present
invention relates to a FRP panel endowed with surface decoration effect by a
decoration prepreg which is based on a decoration sheet. having decorative shapes or
patterns ,Jaminated on a conventional FRP panel. In addition, the present invention
relates to a method for manufacturing a FRP decoratibn panel, which can effectively
provide a FRP decoration panel by molding integrally a decoration prepreg and a sheet
molding compound (here-in-after, referred to as “SMC”) at the time of molding.
Prior Arts
A FRP, which is a plastic composite material reinforced with fiber, has been... -

widely used with building or functional materials by virtue of the excellent mechanical
properties, corrosion resistance of plastics' and excellent moldability. Accordingly, the
decorative requirement of products, éspecially FRP panel which is widely used as

interior or exterior materials in the field of constructions, has been increased greatly.

However, SMC, which is resin composition as a raw material for molding of
FRP panel, is unstably flowable at the time of molding and hardly compatible with
pigments, whereby there is a limitation of expression of colors or patterns with molding:

Thus, painting or transcription printing has been used in order to express colors or



‘However, SMC, which is resin conposition as a raw material for nolding of
FRP panel, is unstably flowable at the tinme of nolding and hardly
conpatible with pignents, whereby there is a limtation of expression of
colors or patterns with nolding. Thus, painting or transcription printing
has been used in order to express col s or

2 patterns up to the present. These nethods, however, has a limitation in’
utility owing to |ow honbgeneity of patterns and colors of the product as
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col ors an atterns have heen desirably e essed, . and si.npl e nmet hod for
manuf act ug?ﬁﬁwah%%gﬁ‘ﬁﬂ&g R3LFROS %dt%?vﬁ ‘ﬁl) © Hoit s wﬂ@ﬁ?i*ﬁ&é@% e, the
present inventor has disclosed an invention entitled "A FRP decoration
panel usi rgoduction awies, tyreapiregentof pdditionalipresessy i nip eaden ¢l provdde of FRBs
Korean Patent Application No. 94-25797. The FRP panel according to the

af or enent idededtiom pamdl iin whiets varicisraobdrs aad ipattevis baveabekardeshhblgnexprespéd; o
based on a decoration sheet expressed with a certain patterns or colors

has been |afl §aifipleOmethod CfR iRaifAting BPdRdntion pdid] tWithdieiho hramemsdi ng
to the sane invention conprises steps of inpregnating a decoration sheet
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Korean Patent Application No. 94-25797. The FRP panel according to the
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aforementioned invention has a structure in which a decoration prepreg based on a
decoration sheet expressed with a certain patterns or colors has been laminated on a
conventional FRP panel, and the method according to the same invention comprises
steps of impregnating a decoration sheet expressed with colors or patterns with an
unsaturated polyester (UPE) resin composition, to prepare a decoration prepreg;
covering both sides of the obtained decoration prepreg with films and aging thereof;
removing the films of both sides of the decoration prepreg; and integrally molding the
decoration prepfeg and SMC by.introducing said decoration prepreg at the upper part
of a mold at the time of molding.

-However, in the aforementionéd invention, the FRP panel has problems in that
the surface of the FRP panel is exposed so that scratching may be readily occurred
during the working, and that defects of the product such as deformation or rupture of
the decoration sheet are frequently occurred in the molding step. Further, the method
has problems in that the process comprises complicated steps for covering the
decoration prepreg with films and removing said films, and thus requires much time to

perform the process; molding condition must be strictly controlled in order to avoid the ._



‘removing the filnms of both sides of the decoration prepreg; and integrally
mol di.ng the decoration prepreg and SMC by introduci ng said decoration
prepreg at the upper part of a nold at the tinme of nolding.

However, in the aforenentioned invention, the FRP panel has problens in

that the surface of the FRP panel is3exposed so that scratching may be
readily occurred during the working, and that defects of the product such °
as deformation or rupture of the decoration sheet are frequently occurred

in the nokdi tep. Further, .the nethod .has.praobl.ens i.n that the process
conpri ses&eggcg‘glol%ctﬁgé’do‘ichpgnq gt 3%{‘}’2'?{ 8gods 5 fraaely, ?r8ﬂu‘|'§ide§?°§§s%\ﬂf% filns
and renoving . said filnms, and thus requires nuch tine to erformthe
process: Weldinggepsisacneptsd onlis with thedecpration peepres @d the SMC i thermelding, oi d

t he 3 defects of the

product ; &evilcet $oathat fdreighsnbsianwe snaysbé readily mdogpgrateduced because t he
nol ding steps is repeated only with the decoration prepreg and the SMC in

the nol ding dawidig theselpiablems) sroblems W defRpRtioRind fupt@bf the dBERAWRSAY at ed.
Anong t hese probl ens, problens of deformation and rupture of the decoration

sheet’ havﬁmeg?m@%nyiﬁﬁ'z@d bggﬁg @Eﬁé&%véﬂl&?“h%ra I >t/,altt 'Has lfﬁﬁnd {Hg% hgs found
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been that the shear stress could cause a randomflow of liquid raw
mat eri al BIESWRIR dhe mpldnweed fon press melding,C Ingtherhyprdsh ghepmgin reason for

deformation or rupture of the product has been that the shear stress could cause a
random flow of liquid raw material and solid raw material in the SMC, so that the base
material of the decoration prepreg such as paper, woven or nonwoven could not bear
this flow originated from the shear stress. An alternative solvation is to increase the
thickness of the base material of the decoration prepreg in order to overcome such shear
stress of the SMC. However, this solvation is undesirable because it causes another
problem of lowering print precision of the decoration sheet, whereby decreasing the
decoration effect of the product.
Summary of the invention

The object of the present invention is to provide a FRP decoration panel in
which desired colors and patterns can Eeen variably expressed, in which inferior goods,
caused by deformation, rupture or incorporated foreign materials during molding, does
not exist, and to which scratching is hardly occurred at the time of transportation or
working because the surface is protected.

Another object of the present invention is to provide a method for manufacturing
a FRP decoration panel, which can avoid the occurrence of the inferior goods by

properly dispersing or blocking the shear stress originated by molding pressure in the



‘material of the decoration.prepreg such as paper, woven or nonwoven could
nat bear this flow originated fromthe shear stress. An alternative
solvation is to increase the thickness of the base nmaterial of the
decoration prepreg in order to overcone such shear stress of the SMC.
However, this solvation is undesirabl @ because it causes another problem
of lowering print precision of the decoration sheet, whereby decreasing the
decoration effect of the product. Summary of the invention The

obj ect of nesent inventiopn | 0 _provid FRP decoration panel in
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I nferior &]e%ods, caused by deformatign, rupture or incorporated foreign

mat er i al sUHOFR 9F THRIER. 38d campises Bimplified; steps for prepagingch deoratiarh pregreigs
hardly occurred at the tinme of transportation or working because the
surface i wheneby dewering the overall castofondhe plodectionof the present invention is to
provide a nethod for manufacturing a FRP decoration panel, which can avoid

the occurrenceAetoriiig torthe piegéntIRRASioRYto RhRRREhey di spersing or bl ocki ng
t he shear stress originated by nolding pressure in the
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part of a SMC layer, wherein a glass mat is insertionally laminated between the
decoration prepreg layer and the SMC layer is provided.

In the FRP decoration panel according to the present invention, the shear stress
originated from the SMC layer of the lower part during molding is properly dispersed
or blocked by the glass mat layer, so that the decoration prepreg layer of the upper part
is not deformed or ruptured. Thus, inferior goods is hardly generated.

In addition, a thermal resistant film layer, which can be easily removed after
molding or working, can be laminated on the decoration prepreg layer, in order to
properly protect the surface so as to avoid elongation or shrinkage of the decoration
prepreg layer during the mélding process and to inhibit the scratching during transporta-
tion or working.

According to the present invention, to achieve the another object, a method for
manufacturing a FRP decoration panel which comprises steps of preparing a decoration
prepreg layer by impregnating the decoration sheet as a base material with an unsaturat-
ed polyester (UPE) resin composition; forming a glass mat layer by laying a glass mat
on at least a part of a SMC layer filled in the mold; and integrally inolding the

decoration prepreg layer and the SMC layer on which the glass mat layer is formed, is

supplied.



*According to the present invention, to achieve the aforenentioned object,
a,FRP decoration panel in which a decoration prepreg |ayer based on a
decoration sheet shaped with colors or patterns is |lamnated on at |east a
part of a SMC | ayer, wherein a glass mat is insertionally | am nated between
the decoration prepreg |layer and theé SMC | ayer is provided. In the
FRP decoration panel according to the present invention, the shear stress
originated fromthe SMC Iayer of the | ower part during mol di ng is properly
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prepreg layer o s not ruptured Thus,
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pr oper | y byrlaminating pdhermal gesistagh tilm on ghespsfage af T8O preptegilaYegan of t he
decoration prepreg l-ayer during the nolding process and to inhibit the
scr at chi rbg phuformed.t r ansporta- tion or worKking. According to the
present invention, to achieve the another object, a nethod for
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decoration prepreg layer by inpregnating the decoration sheet as a base
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former process by the present inventor. Further, the glass mat layer formed on the SMC

layer can properly disperse and block the shear stress originated from the lower SMC
molding layer during molding so as to prevent the deformation or rupture of the
decoration sheet in the decoration prepreg layer. In addition, the thermal resistant film
layer can prevent not only the elongation or shrinkage of the decoration prepreg layer
owing to the heat and pressure applied during the molding, but also the incorporation
of foreign materials generated from the repeated molding step, and further acts as a
protective film for the surface of final product.
Brief Description of the Drawings

FIG. 1 is a sectional view of a decoration FRP (Fiber Reinforced Plastics) panel
according to preferred embodiment of the present invention.

FIG. 2 is an outlined structural view of a device for manufacturing a decoration
prepreg layer which is a part of the FRP decoration panel according to the present
invention. |

Detailed Description of the Preferred Embodiments

Hereinafter, the present invention will be described in detail referring to the

accompanying drawings and examples.



5 Besi des, after the step of preparing the decoration prepreg |ayer
before the step of formng the glass mat |ayer , a additional step of
farming a thermal resistant filmlayer by lamnating a thermal resistant
filmon the surface of the decoration prepreg |ayer can be perforned.
According to the present invention, the process is sinplified by omtting
conplicated steps of covering the both sides of the decoration prepreg with’
films, aging thereof, and renoving the filnms at the tine of nolding, which
were essenti al he fotrne [ OCES t he present_ inventor., Further, the
gl ass mat | ayeﬁ@oﬁﬁ%& sSﬁmf%LV%ﬂb’F? m\r/deé’gﬁtﬁpéﬁg? %F"a\‘di‘b%fz’s% pg# ock
the shear stress originated fromthe |lower SMC nolding |ayer during

nol di ng sGmfk’S’dW%r event the deformation or rupture of the decoration
sheet in the decoration prepreg layer. In addition, the thermal resistant
film |ayer caReferengrto HiGt1, anglysstinet layem(Patis inseionally lavkingted detwden a
decoration prepreg layer owng to the heat and pressure applied during the
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the repeated nol ding step, and further acts as a protective filmfor the

surface of,.fd Mgﬂ? | eli)gﬁ@r' L0, E%gllﬁ ' ; i FIG 1
Is a sect icgiﬁéa \Llslagw 0 G%dyd%%%gﬁ on Fﬂbﬂ | e’frg;l el ﬁfg@%ﬁﬂe&n@?éﬂa{r& te%anel
according to greferr.ed enbocii ma(r)t:l of the present invention. FIG 2
is an out [OR¥bY dEeQTARON Pepreg; JAYST )2 device for manufacturing a decorati on

prepreg layer which is a part of the FRP decoration panel according to the
present i nventipdee above embodiment, the SMC layer (2) is almost the same as conventional

~

FRP panel made by general molding process, and the decoration prepreg layer (1),
expressed with desired colors or patterns, has a structure formed by impregnating a
decoration sheet (la) made of paper, nonwoven or woven cloth with UPE resin
composition (1b) in accordance with general impregnation process.

Where the decoration sheet (la) usgd as a base material of the decoration
prepreg layer(1) is made of paper, the main component of the paper is cellulose, and
the unit weight thereof is 30 - 500 g/m?, preferably 80 - 120 g/m?. Where the
decoration sheet (1a) is made of nonwoven or woven cloth, the raw matérial thereof can
be selected from a group consisting of polyester, polyethylene, polypropylene or nylon
type, and the unit weight thereof is 50 - 500 g/m? preferably 100 - 300 g/m’.
Consideﬁng the easiness of preparing prepreg and the deformation by the generation of
curing heat of SMC during the molding and by the flow of SMC, polyester is most
preferred.

The glass mat forming the glass mat layer (3) mentioned above can be selected
from a group consisting of chop strand mat, continuous mat, glasé cloth and woven
cloth, and the unit weight can be 50 -IOOO g/m?. If the unit weigh thereof weight is too

high, bubbles may be generated, while it is too low, the deformation or rupture of the



*Detail ed Description of the Preferred Enbodi nents Hereinafter, the
present invention will be described in detail referring to the
acconpanyi ng draw ngs and exanpl es.

FIG 1 is a sectional view of a FRP decoration panel according
to a preferred .enbodi nent. Referring to FIG 1, a glass mat |ayer )
(3) is insertionally | am nated between a decoration prepreg |ayer (1)
whi ch expresses decoration effect and SMC | ayer (2) which constructs a

mai n - bodyy il sRERGhay ﬁé‘ﬁaﬁe&.h?&@'thé Gt %Jefgh% of ilbm-'mg@%@;an&&m nat ed

on the decoration prepreg layer t he abov nent, the
SMC | ayer %ﬁi !i!s al nost the sane as conventional FRP panel nade by general
nol di ng P ® and the decoration prepreg layer (1), expressed with
desired colors or_patterns, has a structure fornmed by inpregnating a
decor ati on sheds filmgforming: ther thermal resistgnt bl dayar @ veentioned gboye: HIlWSE r esin
conposition (1b) in accordance with general inpregnation process.

Wher e t hehalimghighi thernsh eesist{rica sucls axipalgesterhagon npdlpamide, pilyvingl alealwlat i on
prepreg layer(1l) is nmade of paper, the main conponent of the paper is

cell ul Osﬁ%PWQ?mambS udéd, lanWRhORickhER T e fifin erS4§_@&Q1 B¢ 112 enod upr ¢f @eabl y 80
- 120 g/njerr]. ere the decoration sheet (la) is nmade of nonwoven or
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during molding, while it is too thin, the film is minutely torn after molding, whereby
the removal of the film is difficult. Thus, the thickness of about 16-35 pwm is most
preferable.

In the FRP decoration panel according to the present invention, the shear stress
originated from the SMC layer(2) of the lower part during the molding process is
properly dispersed or blocked by the glass mat layer(3), so that the decoration prepreg
layer(1) of the upper part, particularly the decoration sheet(la) is not deformed or
ruptured, whereby inferior goods is hardly generated. Further, the glass mat layer(3)
has an effect of reinforcing the strength of the product and adhesion of the decoration
prepreg layer(1).

In addition, as the thermal resistant film layer(4) is laminated on the decoration
prepreg layer(1), the surface can be pfoperly protected so that elongation or shrinkage
of the decoration prepreg layer(1) does not occur during the molding process, and
scratching does not occurs during the transportation of the products or working. After
working, the thermal film layer(4) can be simply removed from the panel.

A method for manufacturing a FRP decoration panel according to the present
invention comprises the steps of preparing a decoration prepreg layer(l) by

impregnating the decoration sheet(la) as a base material with an unsaturated polyester



‘type, and the unit weight thereof is 50 - 500 g/nmferr], preferably 100 -
3Q0 g/nferr]. Considering the easiness of preparing prepreg and the
deformati on by the generation of curing heat of SMC during the nolding and
by the flow of SMC, polyester is nobst preferred. The gl ass nmat
formng the glass mat |ayer (3) nentigned above can be selected froma
group consisting of chop strand mat, continuous mat, glass cloth and woven
cloth, and the unit weight can be 50 -1000 g/n2. If the unit wei gh thereof
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layer(1) can be performed.

In the step for preparing the decoration prepreg layer(1), the decoration sheet(1a)
as base material of the decoration prepreg layer(1) is prepared by forming desired colors
or patterns on paper, nonwoven or woven cloth.

And, the components and content of the UPE resin composition are shown in

Table 1 (based on 100 parts by weight of UPE resin).

<Table 1> Components and content of UPE resin composition

Component Content(part by weight) FI
UPE resin | 100"
Shrinkage inhibitor 0 - 100
Curing agent ' ' 03-5
rReleasing agent | 0-10
Thickening agent 0-5

~ As the UPE resin, not only orthophthalic, terephthalic, isophthalic, bisphenol
type resins, but also phthalic type resins of other structure may be used. Terephthalic
and isophthalic type resins are most preferably used.

As the shrinkage inhibitor, polystyrene, polyvinylacetate, polymethylmethacr-



‘originated fromthe SMC | ayer(2) of the |lower part during the nolding
process is properly dispersed or blocked by the glass nmat |ayer(3), so
that the decoration prepreg layer(l) of the upper part, particularly the
decoration sheet(la) is not defornmed or ruptured, whereby inferior goods
is hardly generated. Further, the gla®s mat layer(3) has an effect of
reinforcing the strength of the product and adhesion of the decoration
prepreg layer(1). In addition, as the thernmal resistant film
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be properly protected so that elongation or shrinkage of the decoration
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according to the present invention conprises the steps of preparing a
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butylperoxy-2-ethyl hexanoate and 1,1-di-tert-butylperoxy-3,3,5-trimethylcyclohexane.

Among these, tert-butyl peroxybenzoate is the most preferable. The content of the
curing agent is 0.3 - 5 parts (based on 100 parts of resin), preferably 0.7 - 2 parts.

As the releasing agent, zinc stearate or calcium stearate may be used. Zinc
stearate is more preferable. The content of the releasing agent is 0 - 10 parts (based
on 100 parts of resin), preferably 4 - 6 parts.

As the thickening agent, magnesium oxide, calcium oxide, magnesium
hydroxide, calcium hydroxide, or the like may be used. Among these, magnesium
oxide is the most preferable. The content of the thickening agent is desirably
determined by considering 5 volume of impregnating bath, impregnation rate and degree
of transmission of the UPE resin compbsition through the decoration sheet. The content
is generally O - 20 pai'ts (baéed on. 100 parts of resin), preferably 0.5 -10 parts.

As a method for impregnating the decoration sheet(la) with the UPE resin
composition(1b), conventional coating techniques such as gravure cpating, reverse
coating, knife coating, comma coating, bar coating, or the like may be used. For
example, the gravure coating which can control the impregnating amount in accordance

with mesh size may be properly used. The impregnating amount of the UPE resin



| ayer(4) by lamnating a thermal resistant filmon the surface of the
decoration prepreg layer(1l) can be perforned. In the step for
preparing the decoration prepreg |layer(1), the decoration sheet(la) as
base material of the decoration prepreg |layer(1l) is prepared by formng

desired-colors or patterns on paper,imonwven or woven cl oth. And,
t he conponents and content of the UPE resin conposition are shown in Tahle
1 (based on 100 parts by weight of UPE resin). <Tabl e 1> Conponents and
content  OkoddBbsifi&iR(1B Sigf 4 P80 parts by weidBP Qi tespect to 100 parts by weight
Content(partBESI ﬁlzq g 5HHAUPE res? y p. ° P y welg 100
ghgl [lkageo g}hltgl to&og&lé?ﬁt(la) If the content of the%ﬂ’%resngu c%hlnfgsﬁgr?@i%}? 100 H%fhagent

0 - the UPE resin, not _only orthophthalic, tercﬁphtqqgllc

is opht hal ithe ﬂawgs KemBIPE tesip sompasitian(1B) eecursst thstiime of eress ol the ot her

structure nmay be used. Terephthalic and isophthalic type resins are nost
pr ef er abl YURE es$in compositionftb)t dlusterh locakizpaving o biriboof thealepemtion panel. If
pol yvi nyl acet at e, pol ynet hyl nmet hacr -

(9)nlr yl at e the ebmshty st 1o0R Okiitfise. lagér bhehel URPE resin &smpusiidn(18)séanpseber abl y,
’ sufficiently formed so as to deteriorate the physical properties of the decoration panel
such as scratch resistance, abrasion resistance or water resistance. Thus, the content of
30 - 80 parts by weight(based on 100 parts by weight of the decoration sheet) is
preferable.

The step of forming the thermal resistant film layer(4) is the process of
laminating the thermal resistant film on the surface of the decoration prepreg layer(1)
prepared by impregnating the decoration sheet(1a) with the UPE resin composition(1b).
By this step, complicated steps of covering both sides of the decoration prepreg with
films and aging thereof, and removing. films, which have been essential to the prior art
by the present inventor, can be omitted, and the process becomes simple.

Also, the thermal resistant film layer(4) can prevent contamination or
scratching of the surface during the working. And, though the thermal resistant film
layer(4) is adhered to the UPE resin compdsition( 1b) of the decoration prepreg layer(1)
in the beginning, it can be easily removed once the UPE resin composition(1b) is cured
after molding. Thus the thermal resistant film layer(4) is generally removed when there
is no possibility of contamination or scratching after working. The thermal resistant
film used in this step is the same as the descﬁpﬁon above.

In FIG. 2, a device for continuously performing the steps for preparing the

decoration prepreg layer and forming the thermal resistant film layer is illustrated.



‘pol ystyrene is used or no shrinkage inhibitor is added. It can be contained
with an amount of 0 - 100 parts (based on 100 part of the resin),
preferably 0 - 50 parts. As the curing agent, conventional organic
peroxi des may be used. Considering general condition for nolding the
decoration prepreg layer(1l) and the $MC | ayer(2) at high tenperature,
curing agents used at high tenperature are preferable. Exanples thereof .

i nclude tert-butyl peroxybenzoate, tert-butyl peroxyisopropylcarbonate,

tert- butyl peA9Xsn beadhdwn inctha TR EtAME decoration sheet (1'a) supPlied from a
1,1-di-tert-butyl peroxy-3,3,5-trinethyl cycl ohexane. nong T hese,

tert-but YdecBBE s t _ . ent Qf.1he
curing agdent Pgﬁéﬂgéiéﬁgﬁlg.g@gﬁ?gggg% gﬁﬁ%%%ﬁ%gﬁgmowl(gg]fﬁ)s}m ﬁeeq‘gﬁbl y 0.7
- 2 parts, . rel easi ng agent j.nc. stearate or calcium
stearate Wﬁ’f’%‘@t‘ﬁ%gﬁf (léyﬁfgm Ay IRy "ﬁ%gﬂhﬁ\@)p\”@‘f'r& &B}eémm@ae%Png of the
rel easing agent is 0 - 10 parts (based on 100 parts of resin), preferably
4 - 6 pa?‘tJ resin comppgitiom (1{)j tok et gcergdon sheetgEa) dsn pexfodmed.c aMhieum

oxi de, magnesi um hydroxi de, cal cium hydroxide, or the |ike may be used.
Anpong t hdspregmtpdedscoration prepreg €1°) thas wbtainedris fadhexed én aftxdhesion eoll (IB? t he

t hi ckening agent is desirably determ ned by considering a volune o

| npr egnatwily a iiirhal teRREROAR () suppli&d AOm SR BR (14) fob &ﬁﬁiﬁﬂitag BePBehalt Ne UPE

resin conposition through the decoration sheet. The conten I's generally O
- 20 part@g r : ' ‘ .2 Y0 10 parts.
As a net h%gg‘?gfﬁ?nﬁpo‘?%%rg@{ @%g&?%éa%g%?g%(%giagnggggﬁ I‘ésh %gttherm?z rﬁ!‘%’f‘esi n

conposi tign conventional coating tegchni s . such as gravure coating,
reverse %kﬁﬁfmﬁ?&én&ﬁﬁﬁ%‘f%ﬁﬁ%ﬁ' F‘ﬂga%ar coating, of the I|ike
may be used. For exanple, the gravure coating which can control the

i npregnat i ng ahRu¥ep fos formning %rﬁg@s mgt i3yer(Bis the procassyoftlaying tieeglasy maged. The

i npregnating amount of the UPE resin
o on at least a part of the SMC layer(2) filled in the mold. This step is performed in

order to properly disperse or block the shear stress originated from the SMC layer(2)
of the lower part dﬁring the molding step, so that a rupture or deformation of the
decoration prepreg layer(1) should not occur. The glass ‘mat used in this step is the
same as described above.

Finally, the molding step comprises steps of cutting the decoration prepreg
layer(1), on which have been laminated by the thermal resistant film layer(4), in a
-predetermined size; incorporating the cut decoratic;on prepreg layer(1) to the upper part
of a mold in which predetermined SMC layer(2), laminated by the glass mat layer(3),
have been filled; and integrally molding the decoration prepreg layer(1) and the SMC
layer according to a conventional method.

The molding condition is as follows: the temperature of the upper mold to
which the surface of the thermal resistant film layer(4) is to be contacted is about 80 -
180°C, preferably 130 - 160°C; the temperature of the lower mold is about 80 - 165° C,

preferably 125 - 160°C; the molding pressure is about 5 - 100 kg/cm?, preferably 7 -



'10 conposition(lb) may be 10 - 100 parts by weight with respect to 100
parts by weight of the decoration sheet(la). If the content of the UPE
resin conmposition(lb) is too high, the flow of the UPE resin
conposition(lb) occurs at the tine of press nolding, and the UPE resin
conmposition(lb) clusters locally owitdy to a rib of the decoration panel. If
the content is too | ow, surface |ayer of the UPE resin conposition(lb)
cannot be sufficiently forned so as to deteriorate the physical properties

of the demigémBNAPRAE tims $rok %‘ént%téﬁ:g% &m?}% 8ppetiratla %o L AShARraRFIRance or

wat er resistance. Thus, the conten - 80 parts by wei ght(based on
100 part | . corat | et ). rgt.erabl e. The
Step of e WSled @0 MeZoBERRHE BsFHE: bl 0 5 S oER Bestombe L5y

| am nating,the the |, resistant filmon_ the surface_qf the decoration
prepreg I'%/é?‘?@)m' ;‘E‘gﬁ%ﬂi"@?ﬂb‘gfa PrﬁﬁFng?'Fﬂo pihgr 1pg conditiops,arg {be samg)asy t h
the UPE resin con‘f)(_)sition(slﬂt’)t). By this step, conplicated. steps of covering
bot h si dedbossf of melding: prages gﬁnepi/ EBP\pane! irf which enly SMCrig usétbasefrawand
renoving filns, which have been essential to the prior art by the present
I nvent or ,matarialbe om tted, and the process becones sinple. Al so,
the thermal resistant filmlayer(4) can prevent contam nation or

scratchi ng of LB ifleAGRe Sbldbilic) o dippkriéi@maﬁﬁﬂctumfgg,gn%%‘ée@i%ﬁﬁp@' of the

resistant film layer(4) is adhered to the UPE resin

decorat i AT g B igning, it can be easily renoved
once { he ToRROREL Rk S thverdber SRR

Example 1

A polyester film (thickness: 191m) as a thermal resistant film, a chop strand mat
.No.225 (225 g/m®) as a glass mat, general SMC for construction material [G/F 1 inch
25%, tere-type UPE resin 26%, CaCO; 40%, others (curing agent, releasing agent, etc.)
9%] as a SMC were used. The molding conditions were as follows: molding pressure
of 25 kg/cm’?, molding temperature (upper/lower) of 145/135°C, panel thickness of 2.5
mm, molding time of 210 sec, and 3-rate time of 10 sec/10mm.
Example 2

The procedure according to Example 1 was performed but a continuous mat
No.300 (300 g/m?) was used as a glass mat.
Example 3

The procedure according to Example 1 was performed but a continuous mat
No.450 (450 g/m?) was used as a glass mat.
Example 4

The procedure according to Example 1 was performed but no thermal resistant:

film was used.



after nmolding. Thus the thermal resistant filmlayer(4) is generally
renmoved when there is no possibility of contam nation or scratching after
wor ki ng. The thermal resistant filmused in this step is the sane as the

descri pti on above. In FIG 2, a device for continuously perform ng
the steps for preparing the decorat?%n prepreg layer and form ng the
thermal resistant filmlayer is ill.ustrated. As can be.

shown in the Fig. 1, to the decoration sheet (1'a) supplled froma
decor at i oExafaprtS suppl ying roll (11), the UPE resin conposition (1'b) is
supplied by a inpregnating roll (12) from an inpregnating bath (13)

\(ljmegtr)(rag%/| E)Eeslhrewéthe%% é)dﬁﬁ-, mmltd?ﬁ% trrcgggaqlﬁ%i Pi“%%?égﬁié{‘. lét(eco%at I on pr Tor eg

(1') thus ?‘%al ned is adhered in an adhesion roll (15) wth a thernal

resi st ant m(4') supplied fromother roll (14) for supplying the thermnal
resistant film whereby the decoration prepreg(l') lamnated with the

t her nmal réﬂmémﬂ-ﬂl') comes out in a roll type froma w nding roll
(16). The step for formng the glass mat |ayer(3) is the process of
| ayi ng t he gl aShiseompapativetexhmpht was peafdrmed in hecoftldiicd swithrpfrior atti (Roeehni n t he
nold. This step is perfornmed in order to properly disperse or block the
shear str aenoApplieaioadNbr 94051%7) Sientdl/ By tRd preRént!ifferdtOVe The Prbceditfel N t he
nol di ng step, so that a rupture or deformation of the decoration prepreg

layer (1) a8cyitle O EXRNBI 1 whS Pebiidl BT heitid thd theliiSesibR fifn hBfglass

mat was used.

The moldings in accordance with each examples (comparative examples) were
repeated by 100 times, and the moldability of the products was tested. The results are

shown in Table 2 below.

<Table 2> Result of the test of moldability.

Moldability Exl |Ex2 |Bx3 |Ex4 |Ex5 | Comp.
(Defects) ' Ex.1
Deformation of decoration 10% none |none |5% 15% 40%
sheet

Rupture of decoration sheet |none |none |none |none |none | none "

Incorporation of foreign ma- | none |none |none |5% none | 20% II
terials

Voids none none 10% none none none
Total (%) 10% |none | 10% 10% 15% | 60%

As collectively considering the results of the test of moldability obtained above,



'sane as described above. .Finally, the nolding step conprises steps
of cutting the decoration prepreg Ilayer(l), on which have been |am nated
by the thermal resistant filmlayer(4), in a predetermned size;

i ncorporating the cut decoration prepreg layer(l) to the upper part of a
mol d in which predeternined SMC | ayer{£), |aninated by the glass mat

| ayer (3), have been filled; and integrally nolding the decoration prepreg -
| ayer (1) and the SMC |ayer according to a conventional method.

The nol di [Eiaﬁl?ﬂﬂi fh YhidkSpk esB?'ﬂlﬂxV‘&liichﬁs:thFFi%?F‘értﬁe 1&&&@{3@ fn 4R d tO

whi ch the surtface of the thermal resistant ayer(4) 1s pe cont act ed
I s about P r Y. 0 - _160[err]C. the te ratyre.qf the

| ower nol dorE ué)égu t8§5'%'h§6@?gr%l+§; 3 B @P‘lésr gﬁl} W ef%élsgé fggif’ﬁ rtF%?“g L
nol di ng pre re is,about. 5 - 100 kg/cnmferr], preferably, 7 -

12 70 k'&?‘ﬁﬁ#ﬂﬁ?’] . ARogithas bepn ﬁgo‘ﬂ? &'ﬁtéﬁn%la@eﬁmgleéfacmrémwpethe B5PSENt 0 t he

raw materials filled in the |ower nold to the conpletion of pressing, is
about 0. 5inveptige ¢xhibits bewsramaldability. than -the compamtive Feenples atcondingfio thieessi ng
and other nolding conditions are the same as those of nol ding process of
gener al FipHopangKorean\iuitens AppligatiodNo.S9413STD739f the préseniaivehion! -
Here-in-after, the noldability of the panels nmanufactured by several
exanples according to the present invention is exam ned.

jmdd)

Effects of the Invention

As described above, according to the process of the present invention,
complicated steps of covering both side of the decoration prepreg with film and aging
thereof, and removing the film, which have been essential for the prior art by the
present inventor, is omitted, and the process becomes simple. In addition, the
elongation or shrinkage of the decoration prepreg owing to the heat and pressure applied
during molding, and inferiority involved by incorporation of foreign materials during
the repeated molding stage can be prevented by the laminated thermal resistant film.
Further, the film has a role of protective film for the surface of the final product.
Besides', shear stress originated from lower SMC layer during the molding stage is
propetly dispersed or blocked by the step of inserting glass mat so that the deformation

or rupture of the decoration sheet can be prevented.



‘Exanple 1 A polyester film(thickness: 19[err]m as a thernal
resistant film a chop strand mat No.225 (225 g/nferr]) as a glass mat,
generaw ﬂnﬂ) Ilﬂm" ction material [GF 1 inch 25% tere-type UPE resin
26 % ﬁ@ l [] hers (curing agent, releasing agent, etc.) 9% as a
SMC wer é uSed' The *nol*di ng conditiondbwere as follows: nolding pressure of
25 kg/cnferr], nolding tenperature (upper/lower) of 145/135[err]C, panel .
thickness of 2.5 mm nolding tine of 210 sec, and 3-rate tinme of 10

sec/ 10Mm whleRRISmed is: The procedure according to Exanple 1 was
performed but a contrnuous mat No.300 (300 g/nferr]) was used as a gl ass

. ' Lo Ex le 1 f d
but a cont | nuols AefRP JCBuo} BB dh Y B SSat® e EE r e RR e

Exanpl e 4 ) The procedure according tQ Exanple 1 was performed but no
t herprral r degagation; sheet §p withs gglors or pattgrns is lanﬂnrrgted on at leasrg a part of a
13 Exanple 5 The procedure according to Exanple 1 was perforned

but no gl SMLC layer,weherein a glass mat layer is insertionally laminated between the decoration

prepreg layer and the SMC layer

2. The FRP decoration panel according to claim 1, wherein a glass mat of the
glass mat layer is selected from a group consisting of chop strand mat, continuous mat,

glass cloth and woven cloth.

3. The FRP decoration panel according to claim 2, wherein a unit weight of the

glass mat is 150 - 450 gfm?.

4. A FRP decoration panel in which a decoration prepreg layer based on a
decoration sheet shaped. with colors or pattems is laminated on at least a part of a
SMC layer, wherein a thermal resistant film layer is laminated on the decoration

prepreg layer.

5. A FRP decoration panel according to claim 4, wherein a film of the thermal
resistant film layer is selected from a group consisting of polyester film, nylon film,

polyamide film and polyvinyl alcohol.

6. A FRP decoration panel according to claim 5, wherein the thermal resistant

film is polyester film and have a thickness of 12 - 200 pm.

1 -



used. Conparative Exanple 1 Thi s conparative exanple was perforned
I N accor ' i (Korean Patent Application No. 94-25797)

i n'vented by the present inventor. The procedure according to Exanple 1 was
per f or rredlmm ”HH u h ut hermal resistant filmnor glass mat was used.
The nol di b wi th each wxanpl es (conparative exanples) were

repeated by 100 tinmes, and the noldability of the products was tested. The
results are shown in Table 2 bel ow. <Tabl e 2> Result of the test of

gl c51abi ! ICE))r/rp 7'I(V%|e ?%gi'togi)ﬁ)y manufacturing a FRP decératiodt panéPwiich chinpfises fhé- 4

Ex.1 Deformation of .decgration 10% nene 04 . % 40%
Choot  RuntEpLobPrefuids & A upbrek I Y imprtiHilng 4 decoration shélas 0
| ncor poration of f,orei_[gn ma-  nong none none 5% .. none 20% -
terial s Vaibgse material with an unsaturated polyestrs (UPED fesin ce@ppsitionione none  none

Total (% 10% none 10% 10% 15% 60%
As col | ecformihgy a glass mde tayenby hayinges glasssmatf ot #tdease s tpagfof a¥MEHayentfilledot ai ned
above,
' in the mold;
and integrally molding the decoration prepreg layer and the SMC layer on which the

glass mat layer is formed.

8. A method for manufacturing a FRP decoration panel which comprises the
steps of preparing a decoration prepreg layer by impregnating the decoration sheet as
a base material wiﬁ an unsaturated polyester (UPE) resin composition;

forming.a thermal resistant film layer by laminating a thermal resistant film on the
surface of the decoration prepreg layer;
and integrally molding the decoration prepreg layer, on which the thermal resistant film

layer is formed, and the SMC layer.

9. A method for manufacturing a FRP decoration panel according to claim 7 or
8, wher_gin the impregnating method of the UPE resin composition in the preparation
step of the decoration prepreg layer is selected from a group consisting of gravure

coating, reverse coating, knife coating, comma coating and bar coating.

10. A process for preparation of FRP decoration panel according to claim 7 or
8, wherein the impregnated amount of the UPE resin in the preparation step of the:

decoration prepreg is 10 - 100 parts by weight with respect to 100 parts by weight of



14 Exanple 2 in which polyester film (thickness: 19 [err]m as a thernal
resis T irnuous mat No. 300 (300 g/nferr]) as a glass mat

were us eV i ghest noldability. Also, it has been shown that
al | theﬂ mﬁug E ng to the present invention exhibits better
nol dabi c " arati ve exahipl es according to the prior art

(Korean Patent Application No. 94-25797) of the present inventor.

Ef fects of the Invention As descri bed above, according to the
process - S invention, conplicated steps of covering both side
of the dg@%bgﬁFgﬁgﬁ%%%Feg with filmand aging thereof, and renoving the
film which have been essential for the prior art -by the present inventor,
is omtted, and the process becones sinple. In addition, the elongation or
shrinkage of the decoration prepreg owing to the heat and pressure applied
during nmolding, and inferiority involved by incorporation of foreign
materials during the repeated nolding stage can be prevented by the

| am nated thermal resistant film Further, the filmhas a role of
protective filmfor the surface of the final product. Besides, shear
stress originated fromlower SMC | ayer during the nolding stage is
properly dispersed or blocked by the step of inserting glass nat so that
the deformation or rupture of the decoration sheet can be prevented.




« What i clal 1S eldced 1. A FRP decoration panel in which_
prepre m fei-a decoration sheet shaped w th gpl.{)

i § Iam st a part of a SMC |layer, wherei
S |nse at ed between the decoration prepr
SMC | ayer 2. The FRP decor® i on panel according to claim 1,
wherein a glass mat of the glass nggsthgyer is selected froma group
consi sti ng of chop strand mat, continuous mat, glass cloth and woven
<A<ERB=DECORATTON FANEL CGSINGABE CORAPFINC PREPRER] GINDOA MANUERGTURENG Wher ei n
a unlt wel-ght of _the grass mat 15 150 - 450 g/ mjerrj. 4. A FRP
decoration panel in which a decoMETHODITHEREQF.eg | ayer based on a decoration
sheet shaped vvith colors or patterns 1s lamnated on at |east a part of a

decor ot on  pr o Bk S5{eARon blaS L ERP 2ol YRl dprfife BBhERE A3 ng 1o

claim4, where na.fll the thermal resistant filmlayer is selected
froma grao @’é%ﬂester film nylon film polyamde film and
pol yvi nyl alcohol _ '

. A method for manufacturing a FRP decoration panel which comprises the steps of

preparing a decoration prepreg layer by impregnating the decoration sheet as a base
material with an unsaturated polyester (UPE) resin composition; forming a thermal
resistant film layer by laminating a thermal resistant film on the surface of the
decoration prepreg layer; forming a glass mat layer by léying a glass mat on at least a
part of a SMC layer filled in the mold; and integrally molding the decoration prepreg
layer and the SMC layer on which the glass mat layer is formed, is disclosed . Ey the
simplified process, a FRP decoration p_anel which d§es not ilave inferiority owing to
a deformation or rupture of the panel surface, or incorporation of foreign materials can .
be obtained, and scratchihg does not occur during ‘working with the product because the

surface have been protected.

(Figure 1)



6. A FRP decoration panel according to claim5, wherein the thernal
resistant filmis polyester filmand have a thickness of 12 - 200 [err]m
7. A method for manufacturing a FRP decoration panel which conprises the
steps of preparing a decoration predfég | ayer by inpregnating the
decoration sheet as a base material with an unsaturated pol yester (UPE)
resin conposition; formng a glass mat layer by laying a glass mat on at
| east a part of a SMC layer filled in the nold; and integrally nolding
t he decoration prepreg | ayer anci;:h (ﬂt yer on which the glass nmat
| ayer is forned. i qr I manuf acturing a FRP decoration
panel which conprises the steps of preparing a decoration prepreg |ayer by
i npregnating the decoration sheet as a base material with an unsaturated
pol yester (UPE) resin conmposition; formng a thermal resistant filmlayer
by lam nating a thermal resistant filmon the surface of the decoration
prepreg layer;  and hntegrally nolding the decoration pnepreg layer, on
whi ch the t her b nediSiaaN hm\4§5&3213giﬁhﬁh£ e SMC | ayer

9. A net hod for1 UFRe e L A T e i}ding to claim?7
2
H 1




preparation- step of the decoration prepreg |ayer islisétected“trom s
consi sting of gravure coating, reverse coating, knitfle coati
coating and bar coating. 10. A process fofl _prépardti il
decorati on panel according to I Bm7 or 8, wherein the 1npregnated
anount of .the UPE resin in the gg@R ftion step of the decoration -prepreg
is 10. - 100 parts by weight with respect to 100 parts by weight of -
the decoration sheet. _ -

8, wherein the inpregnating method of the UPE resin ¢g _gs.i,xﬁ;-‘o,g,#@k_,-ﬁgj .
roup
J

- A FRP DECORATION PANEL USING DECORATION PREPREG
: AND A MANUFACTURING METHOD THEREOF

| The:pr'esent invention relates td a FRP panel having decorative appearance and a manu-
facturing method thereof.

A method for manufacturing a FRP decoration panel which comprises the steps of preparing a

decoration prepreg layer (1) by impregnating the decoration sheet (12) as a base material with

an unsaturated polyester (UPE) resin composition (1b); forming a thermal resistant film layer

(4) by laminating a thermal resistant film on the surface of the decoration prepreg layer;

forming a glass mat layer (3) by laying a glass mat on at least a part of a SMC layer (2) filled

. in the mold; and integrally molding the decoration prepreg layer (1) and the SMC layer (2) on

which the glass mat layer (3) is formed, is disclosed. By the simplified process, a FRP

decoration panel which does not have inferiority owing to a deformation or rupture of the

- panel surface, or incorporation of foreign materials can be obtained, and scratching does not
occur during working with the product because the surface has been protected. '

Fig. 1 |




