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BégtﬁlPTICN' ‘ A CONCRETE FORM MADE OF A THERMOPLASTI C fRRYfxs e
TECHNI CAL FI ELD The present invention relates to a concrete
f'orm made of a thernoplastic resin. 5 BACKGROUND ART As
concrete forns, wood products have been mai nl y used, but they have been
di sadvant ageous, for exanple, in that ey are heavy and noreover too
damageabl e to be used for a long period of tine. In 10 addition, such
concrete forms have been di sadvant agd®EERIPTIOQN, t hat products produced by
assenbling a panel (e.g. pl ywood) and crosspieces in a working site
are used as the concrete forms, resulting in a | ow working
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mar bl e or a surface-decorating nmateri al

TECHNICAL FIELD

The present invention relates to a concrete

form made of a thermoplastic resin.

5 BACKGROUND ART
As concrete forms, wood products have been

mainly used, but they have been disadvantageous, for
example, in that they are heavy and moreover too
damageable to be used for a iong period of time. 1In

10 addition, such concrete forms have been disadvantageous
in that products produced by assembling a panel (e.q.
plywood) and crosspieces in a working site are used as
the concrete forms, resulting in a low working
efficiency. |

15 All of the panel surfaces of conventional
concrete forms are smooth, and therefore when a natural
stone such as marble or a surface-decorating material
such as tiles is attached to a smooth surface obtained
by concrete placing by the use of the conventional

20 concrete forms and the surface of a concrete panel
(these surfaces are hereinafter generically referred to
as "concrete surface"), an édhesive, cement mortar or

the like is usually applied on the concrete surface,

followed by adhesion.



sucH as tiles is attached to a snooth surface obtai ned by concrete
pl aci ng by the use of the conventional 20 concrete forns and the surface
of a concrete panel (these surfaces are hereinafter generically
referred to as "concrete surface"), an adhesive, cenent nortar or
the like is usually applied on the concrete surface, fol | oned by
adhesi on. -2 - -2-

However, when the surface-decorating nateri al is attached by such a,
met hod, the bond strengtioketewerwhen the antdaee-daceraaritd mateeialet e
surface is not suffi- cient, so that in sone cases, the
surface-decor ais ngttdched eby asdugteed andtrtond 1 hehec droorde tsst reangtde dodtogemher |
W th t he adhesive | ayer to cause an unexpected acci dent.

Furt hernore, whepondinpebiyery and urlse atortdrete gugflame is notofsuffid tistory
building or the like, repair has been very difficult and dangerous.
10 DI SCLOSURE @iemHE $AVERAY O\ some cases, thd rsudf@eesfdenastatdavgdi ti ons,

t he present i '
material peels from the concrete surface together with

the adhesive layer to cause an unexpected accident.
Furthermore, when the peeling occurs at the high place
of a multistory building or the like, repair has been

very difficult and dangerous.

10 DISCLOSURE OF THE INVENTION
In view of such conditions, the present

inventors investigated in order to remove the defects of
conventional concrete forms made of wood and develop a
practically effective concrete form made of a thermo-

15 plastic resin, and consequently found that a concrete.
form made of a thermoplastic resin by a hot-press mold-
ing method by using a thermoplastic resin containing a
specific amount of glass fiber with a specific length,
and employing a specific relationship between the

20 thickness of a top plate and the height of ribs, is free
from the above-mentioned defects and can be used very
effectively as a concrete form, and that previous
formation of concave patterns and convex patterns on the
surface of the concrete form is very effective in

25 improving the bond strength between a concrete surface

formed by concrete placing and an adhesive layer by



I nventors investigated in order to renove the defects of conventi ona
concrete fornms made of wood and develop a practically effective
eoncrete. formnade of a thernpo- 15 plastic resin, and consequently found
that a concrete. form made of a thernoplastic resin by a hot-press
nol d- i ng nethod by using a thernoptadtirc resin containing a
specific amount of glass fiber with a specific |ength, and enpl oying a
speci fic rel at Fonghepipst klen conereze shirflaTes s WBe T2 Yo s he Bres@nd t he
hei ght of ribs, is free fromthe above-nentioned defects and can be
used very iavRasiPRe R SaPesnc ecosmd isied- and that previ ous
formati on of concave patterns and convex patterns on the surface of
the concrete formis very effective in 25 inmproving the bond strength

bet ween a concrete surface or nmed % concrete placing and an adhesive

concrete surface, whereb the prese I nve tlo% has been acco¥pllshed
[ BRI EF DESCRI PTI ON OF TH BrAW %8rs one example of the concrete for

5 made of a thermoplastic resin of the present invention
which is seen from the rib side.
Fig. 2 shows a part of a section of the
concrete form shown in Fig. 1.
Fig. 3A to Fig. 3C show an outline of a
10 process for producing the concrete form made of a
thermoplastic resin of the present invention by
injection press molding. ‘
Fig. 4A to Fig. 4C show an outline of a
process for producing the concrete form made of a
15 thermoplastic resin of the present invention by cast
press molding.
Fig. 5A to Fig. 5B show an outline of a
process for producing the concrete form made of a
thermoplastic resin of the present invention by a sheet
20 stamping method. |
Fig. 6 shows an impact tester used for an
impact test.
Fig. 7 shows one example.of a concrete form
made of a thermoplastic resin having patterns on its
25 panel surface.
Fig. 8 shows a section of the concrete form

made of a thermoplastic resin which is shown in Fig. 7.



Fig. 1 shows one exanple of the concrete form 5 nmade of a thernoplastic
resin of the present invention which is seen fromthe rib side.

Fig. 2 shows a part of a section of the concrete formshown in Fig. 1.
Fig. 3Ato Fig. 3C show an outline of a 10 process for producing the
concrete form nmade of a t her nopl ast+1 & resin of the present invention
by i njection press nol ding. Fig. 4Ato Fig. 4C show an
outline of a processFigr PR otucFig. t9R showretanglamathdaofous 15

t hermopl astic resin of the present invention by cast press nol di ng.
Fig. 5A to Fi gcoBBagRoRrafoBuer|prtegrns formpeécristhvrsyriRERi 9§ a he
concrete form nmade_of a thernopl astic resin of the present invention by
a sheet 20 stBRABPAg net hod. Fig. 6 shows an inpact tester
used for an i npact test. . . Fig. 7 shows one exanple of a
concrete form made ofP@ FYREMEDIHstihe rEgyremnake gdia diollaornings 25

panel surface. ) Fig. 8 shows a section of the concrete form
made of a tRer B8APABEEE resin which is shown in Fig. 7.

1l : glass-fiber-containing thermoplastic-resin melt,
2 : female mold,
3 : male mold,
4 : resin passageway,
10 5 : outside melt feeder,
6 : glass-fiber-containing thermoplastic-resin sheet,
7 : test piece,
8 : impactor,
9 : load,
15 10 : concrete form made of a thermoplastic resin,

11 : panel of a concrete form made of a thermoplastic

resin,
12 : convex pattern,
13 : rib.

20 BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is concretely explained
below.
The present invention provides a concrete form
made of a thermoplastic resin (hereinafter referred to
25 merely as "concrete form" in some cases) which is
produced by hot press molding of a thermoplastic resin

containing 15 to 35% by weight of glass fiber with an



- 4- Fig. 9Ato Fig. 9E show exanples of various concave

or convex patterns formed on the surface of a panel . The
synbols in the figures have the follow ng 5 meani ngs: 1:

gl ass-fi ber-containing thernoplastic-resin nelt, 2 : female nold,

3 : male nold, 4 : resin passageway, 10 5 : outside nelt

f eeder, 6 : glass-fiber-containi-ng t-hernopl astic-resin sheet,

7 . test piece, 8 : inpactor, 9 : load, 15 10 : concrete
form nade of aavéesgepEabercleegth,of 0.1 mrlto P&ammh, odnd Toncrete form
made of a thernoplastic resin, 12 : convex pattern,

13 : rib. characterized in that the top plate and ribs of the

conicrete form are integrally combined into one and the
same molded product and that the thickness t of the top

5 plate and the height h of the rib are as follows: t =
2.5 to Smm, t + h = 25 to 70 mm.

In the concrete form made of a thermoplastic
resin of the present invention, the length of the glass
fiber incorporated into the thefmoplastic resin ranges

10 from 0.1 to 50 mm, preferably from 1 to 15 mm. When
glass fiber with a length below the above range is used,
the concrete form cannot have a sufficient strength.
When glass fiber with a length beyond the above range is
used, there are, for example, the following problems:

15 the packing of glass fiber into rib portions is not

.sufficient, so that a product containing the glass fiber
in a uniformly dispersed state cannot be obtained; and
crushing for disposal, and reuse are difficult. The
diameter of the glass fiber is not critical and conven-

20 tional glass fiber with a diameter of approximately
1 - 50 uym may be used.

Although such glass fiber may be one which
have an untreated surface, glass fiber surface-treated
with aminosilane, vinylsilane or the like is preferably

25 used. The glass fiber may be used in the form of either

a single fiber or a bunch of tens to hundreds of single

fibers bundled with gfeige goods.



20 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The present

I nvention is concretely expl ai ned bel ow. The present
l-nvention provides a concrete form made of a thernoplastic resin
(hereinafter referred to 25 nerely as "concrete form' in sone cases) which
S produced by hot press nolding of _a_thernoplastic resin

containing 15 to 35@6by melght of glass beer with an

-b5- average fi ber

nm.to 50 [ characteri zed
in that the top plate a?ﬁgﬁqu(% ﬁqagnt Ofcgﬁggéﬁgggorgngé integral ly

of tho top SRR et THOPRea Yt 27000 P gabY, Lot

are as

2.5 to 5 nmm tf ng cé%%éﬁ¥-Q% d be in th% ran I%EtE% angggt Ffornlnade
of a thernDpIas resin of the presen entlon the Tength of the

gl itstso - g\@or%pggpg%lpt@ tdhe jﬁer%meq%lltc e thanges 10 from~
nn1 pre erab fromI to 15 mm glass fiber with a
| ength be'Q%’t$¥%¢%5&ﬁ%réﬁﬂﬁhéfbﬂygﬁbal strength of the concrete form
and problems in the production.

When the content is below the above range, the
mechanical strength of a product is low. When the
content is beyond the above range, the ease of nailing

10 and perforability of a product are not sufficient at the
time of use.

" As the thermoplastic resin used in the present
invention, there can be exemplified common thermoplastic
resins such as polyethylenes, polypropylenes, poly(vinyl

15 <chloride)s, ABS resins, polyamides, polycarbonates,
poly(ethylene terephthalate)s, etc., modified products
thereof, polymer alloys, and mixtures of these resins.
In particular, polypropylene type resins such as homo-
polymers and copolymers of propylene are preferable.

20 If necessary, various additives such as heat
stabilizers and ultraviolet inhibitors, coloring agents,
inorganic fillers, etc. may be blended with the above
thermoplastic resins.

When such a third component is blended, the

25 glass fiber content is defined as that based on the

weight of only the thermoplastic resin exclusive of the

third component.



the concrete form cannot have a sufficient strength. When gl ass fi ber
with a |l ength beyond the above range is used, there are, for exanple,
the follow ng problens: 15 the packing of glass fiber into rib portions
I s not sufficient, so that a product containing the glass fiber

in a uniformy dispersed state cannot be-optai ned; and crushing for
di sposal, and reuse are difficult. The di aneter of the glass fiber is

not critical and conven- as2@o tthenahagéasﬁ thbekontthta dbomehgde 0bf a
approxi mat el y 1 - 50 [err]mmay be used Al t hough such

gl ass fiber mayhleemopdadtich resin bavehanpuatséaat gdvereianeg, tgeass fiber
surface-treated with amnosilane, vinylsilane or the like is
preferably 25congedte Foenmghass af sheuctayebeonpedednotha topnpbateit her
a single fiber or a bunch of tens to hundreds of single f1bers bundl ed
with greige goads reinforcing ribs formed thereon integralby therewith
As to the anobunt of such glass fiber I ncorporated into the
t her nopl ast B¢ sesﬁﬁ t@h@ighagge and theesamenmeihtieghpubdube.i nifhe range of
15 to 35% by wei ght, preferably 20 to 30% by weight, fromthe
necessary, side plates may be formed around the top
plate. 1In this case, some of the ribs are usually
formed around the top plate as side plates. It is also
possible to form, separately from the ribs, side plates
10 with optional width and height (preferably a height
equal to or smaller than that of the rib) which are
different from those of the rib.
Here, the structure integrally formed by into
one and the same molded product is a structure composed
15 of a top plate and ribs, which are formed from the same
material integrally at the same time, and it does not
include a structure composed of a top plate and ribs,
which are separately formed and then joined, for
example, with an adhesive or by subsequent solvent
20 welding.
In the present invention, the thickness t of
the top plate ranges from 2.5 to 5 mm. When the
thickness is smaller than 2.5 mm, the mechanical
strength is low. When the thickness exceeds 5 mm, there
25 1is no particular advantage corresponding to the
thickness, and such an unnecessary thickness is

uneconomical and moreover offsets the advantage of

weight reduction.



5 viewpoi nt of the physical strength of the concrete form and probl ens
I n the production. When the content is bel ow the above
range, the mechani cal strength of a product is |low. Wen the

content is beyond the above range, the ease of nailing 10 and
perforability of a product are not suffiti®m at the time of use.

As the thernoplastic resin used in the present I nvention, there can be
exenpl i fied conmon ther ndpl 48t $BPOrtank ekhal %ﬂﬁﬂﬁ%ﬁ;?ﬁﬂ%ﬂﬂfﬂﬁ%ﬂﬂésh

pol ypr opyl enes, pon (vi,pyl .15 chloride)s, ABS_resins, poJyam des,
pol ycar bonat es®f € 66Py€€?h§FEnEh%§¥ﬁﬁﬁ§hél%feS%e %ﬂ% Pl%&ﬁﬂfﬁéﬂ”pﬁbducts

t hereof, polyner allo m_xt ur es .of reS| particul ar,
pol ypropyl ene tyPel ?eégngos e HBﬁBer g% ‘gﬁﬁl%ﬂﬁﬁlyners of
propyl ene are Bre%era

such as heat §t4 ﬁViQérgOaﬁa ﬁWtraﬂPSPegggﬁ%$@r¥% %éi “fghéuj Igggﬁfs

001G © 511 5t engTBXIBRCLEIRH WL ToLREREOPYR ppicy AT TR 2SL1
gl ass fiber copigpt ips ﬁ%mgngsf%gﬁko%%ggigeféé@e can ?e.ﬂea@mueédon'y the

t her mopl astic resin excrusive o
When the sum is beyond the above range, there is no

particular advantage corresponding to the sum, and such
a sum is uneconomical. Moreover such a sum is
10 disadvantageous for transportation and on-site working
because the thickness of the concrete form is increased.
Particularly when t + h = 59 to 66 mm, preferably 61 to
65 mm in the concrete form of the present invention,
this concrete form can be used together with a concrete
15 form obtained by combining a panel such as plywood with
crosspieces which is now widely used, and hence it is
very advantageous for practical purposes.
The width w of the rib is usually 0.5 t to t
at the joint between the rib and the top plate. The end
20 of the rib usually has the same width as above, though
for facilitating the withdrawal of a molded product in
the production, it is preferable to taper the rib at an
angle of 2° or less, preferably 1° or less, more
preferably 0.5° or less between the end of the rib and
25 the joint so as to thin the end of the rib slightly.
Such ribs may be formed either in the
lengthwise direction or crosswise direction of the

concrete form, and may be, of course, formed in both



_7- As to the shape of the concrete formnade of a

t hernopl astic resin of the present invention, the concrete formhas a
structure conposed of a top plate and reinforcing ribs fornmed thereon
integrally therewith 5 so as to give one and the sanme nol ded product. |f
necessary, side plates may be formed arqunrd _the top plate. In this
case, sone of the ribs are usually formed around the top plate as side
pl at es. 0584 r t tdhendd bs, side

pl at es 10 V\nﬁé&ﬂ%ﬁ%f} éf%@gaﬁoc é)_rf[}]mﬁ pr e?e?‘gé/bli{/i?nhegl]grﬁﬁ equal
to or smaller éh?@lég'ﬁtaﬁcﬁ fhesddiaa VHE;Eéh@i&g on vélides ergndiramdsose of
the rib. Here, the structure integrally fornmed by into

one and the sajeciAgeehpr o0zetof Stie Sddnetate EOPMOSEdl tHS tifckndsyp plate
and ribs, which are forned from.t he sane material integrally at the
same time, andftri@esopoplate, tHelridss aasérfcined cougbsedatof2t- tap plate
and ri bs, whi ch are separately forned and then joined, for

exanpl e, wigh mnaﬁkhevaermli)ylrslﬂisecpmmEs‘smwedmire@ﬂlow\el di ng.
In the present invention, the thickness t of

In the concrete form made of a thermoplastic
resin of the present invention, there may be formed,
besides the aforesaid ribs,'auxiliary ribs lower than
the aforesaid ribs, separator inserting holes, etc. if

10 necessary.

The concrete form made of a thermoplastic
resin of the present invention can be integrally
produced as one and the same molded product by hot press
molding of a thermoplastic resin containing the above-

15 mentioned glass fiber.

As a method for molding a thermoplastic resiﬁ,
there are various methods such as injection molding and
a method of casting a molten resin into a mold, but in
the case of the concrete form made of a thermoplastic

20 resin of the present invention, molding by hot pressing
is essential. When injection molding or the like is
employed for the production of the concrete form made of
a thermoplastic resin, breaking of the glass fiber
during the production thereof is serious, resulting in

25 the following troubles: incorporation of glass fiber
with a desired length is difficult, packing of the resin
into rib poftionslis not sufficient, or a warped or

deformed product is obtained. Thus, only a product



the top plate ranges from2.5 to 5 mm Wen the thi ckness is smaller
than 2.5 mm the nechani cal strength is I ow. Wen the thickness
exceeds 5 nmm there 25 1is no particular advantage corresponding to the

t hi ckness, and such an unnecessary thickness is uneconom cal and
nor eover offsets the advantage of wellght reducti on.

It is inportant that the sum of the height h of the rib and the

t hi ckness t of inbeffapiph#&t @as . eractical dofictst@5dom78annbepreferably 59
to 66 nm nore preferably 61 to 65 mm Wen the sumis bel ow the above
5 range, the hbitghnedf. the rib becone insufficient, so that no _
sufficient reinforcing effect can be obtai ned. When the sumis beyond
t he above range, there i §hmoglass-fabercodmra bulimgt biyernoplespondtegit o t he
sum and such a sumis uneconom cal. Mreover such a sumis 10

di sadvant ageou¥seer asr an§pertangomatadiah- tnt thewh@k npress mbkdbmgemipe

t hi ckness of the concrete formis increased. . Particularly when t + h =
59 to 66 nmy pPef 8i&Bry 81medt of agtharmeplaseleones e econtal ning hehe

pr esent inventign, . . . .
glass fiber, or a material obtained by heating a pre-

viously prepared glass-fiber-containing thermoplastic-
resin sheet such as a stampable sheet to a temperature
higher than the melting temperaﬁure of the resin. For

10 producing a product having high ribs, the former melt is
preferably used.

The hot press molding is carried out, for

example, as follows: as shown in Fig. 3A, Fig. 3B, Fig.
3C, Fig. 4A, Fig. 4B and Fig. 4C, there is used a

15 combination of upper and lower molds, i.e., a female
mold 3 and a male mold 4 which are designed to give a
product of a predetermined shape; the molds are closed
until the cavity between the two molds becomes a
predetermined clearance, after or while feeding a glass-

20 fiber-containing thermoplastic resin 1 heated to a
temperature higher than the melting temperature of the
resin by meéns of a plasticator (not shown) into the
unclosed cavity between the molds; and after pressing
and cooling, a product is taken out of the molds.

25 In this case, as a method for the feeding of a
melt of the glass-fiber-containing thermoplastic resin,
there may be employed either a method of feeding the

melt into the cavity through a resin passageway 4



this concrete formcan be used together wwth a concrete 15 form obtai ned
by conbi ni ng a panel such as plywod with crosspi eces which is now

wi dely used, and hence it is very advant ageous for practical purposes.
The width wof the rib is usually 0.5t tot at the joint between the
rib and the top plate. The end 20 of the,nih usually has the sane width as
above, though for facilitating the MAt drawal of a nol ded product in

the producti on, Hd&ﬂ&édﬂfﬁfﬂﬁﬂﬂdélﬁp E%pgﬁoRHelﬁ'?lag ana to 3engkgisf :
2[err] or Iess preferably 1[err] or less, nore preferably 0.5[err] or

| ess between t ke il Ofs the didafaed rFerhed ebNhsSeiageteibhi prebg end of
the rib slightly. Such ribs nmay be forned either in the

| engt hwi se di r eRflidimr) Q0% Wettodi ECFeedinl the melt boneheteséosm and
may be, of course, forned in both -9-

directions. Al thougitdite fedder of, e shiohs ia POgs. 4Acetbtcalthpd is
vari ed dependi ng on various conditions such as the size of the concrete

formand theé t heiesss hemdfiddfearopgtieatred tbheaki Bbsaateptessed usual |y at
20- to molding").

When the glass-fiber-containing thermoplastic-
resin sheet is used (this method is hereinafter referred
to as "sheet stamping method"), the hot press molding is

10 carried out by heating said sheet previocusly to a
temperature higher than the melting temperature of the
thermoplastic resin by means of an infrared heating oven
or the like, placing the heated sheet between the above-
mentioned female and male molds, and then closing the

15 molds; or by placing, as shown in Fig. 5A and Fig. 5B,
the glass-fiber-containing thermoplastic-resin sheet
which may be in a heated state, between the female and
male molds, heating the sheet by a heater provided in
the molds until the resin is melted, and then closing

20 the molds.

The concrete form made of a thermoplastic
resin of the present invention is usually used as it is
as a product. When a smooth concrete surface becomes an
exterior as such, a surface material may, if necessary,

25 Dbe attached to the concrete form for further smoothening

the surface. As the surface material, there are

exemplified various thermoplastic-resin sheets and

films.



5 300-mmintervals in the crossw se direction. In the
concrete formnmade of a thernoplastic resin of the present invention,
there may be forned, besides the aforesaid ribs, auxiliary ribs Iomer
t han the aforesaid ribs, separator inserting holes etc. if 10
necessary. The concrete- d2m-made of a thernDpIastlc

resin of the present invention can be integrally produced as one and
the sane nol ded product Ty kencpeessform havhidgnguoh a shefaoel astic resin
contai ning the above- 15 nentioned gl ass fi ber. As a net hod
for nol di ng amatermodl astiachedsithereto caneeasaly bar Pbusine€hof8rsuch as

i nj ection nmol di ng and a nethod of casting a nolten resin into a nold,
but in t lescampplee ofag Holdeowsreta toenPrREEcstos PﬁeFﬁﬁpFH@YFc 20 resin
of the present invention, nolding by hot pressing s_essential. Wen

i nj ection nol dientigmathEqnaieties Torm, spgl éyééa‘r’:ér mtal’iérbﬁédﬁét ion of the
concrete form made of a thernoplastic resin, k| he gl ass
fiber ihuQHQYRQRﬁ%ﬂ(RﬂﬁﬁﬁdoPeFW@F@thﬁsf§@P}8u§n @Eggtmﬂb 25 the
fol |l owi ng troubl es: |ncorporat|on of %Iass fiber a_de Eed | engt h
o T cul 1 BRfAE RGN Bassaen tRem S REbtoaf: FhRsSHasRoE iber

sufficient, or a rped or def qQr ned produc bt ai . Thus, onl a
pr oduct congga ing thermoplaséic reSQn or %he g ass—??ger— y

containing thermoplastic-resin sheet heated to the
melting temperature of the resiﬁ.

10 In bonding a suface-decorating material to a
concrete surface in contrast with the above-mentioned
smoothening, a concrete form having concave or convex
patterns on its surface is effective.

When concrete placing is carried out using

15 such a concrete form having concave or convex patterns,
the patterns are transferred to a concrete surface, and
the concrete surface is roughened by the transferred
concave or convex patterns, so that the adhesion between
the concrete surface and an adhesive or cement mortar is

20 markedly improved.

Such concave or convex patterns are not
particularlf limited so long as they give concavities or
convexities to a concrete surface when transferred to
the concrete surface. There may be formed any of

25 wvarious columnar patterns; patterns composed of
continuous concavities or convexities in the form of a
blind, a lattice, waves or laid bricks; and a plurality

of independent convexities of square, circular or



-

- 10 - Insufficient as a practical concrete formcan be obt ai ned.
The gl ass-fi ber-containing thernoplastic resin used as a starting
naterial in the hot press nolding may 5 be either a nelt of a

t hernopl asti.c resin containing the glass fiber, or a material obtained
by heating a pre- vi ously prepared-glass-fiber-containing

t her nopl asti c- resin sheet such as a stanpable sheet to a tenperature

hi gher than the-{@litibgst gapgeature of the resin. For 10 producing a
product having high ribs, the former nelt is preferably used.

The hot press nolding isTg&rpiesoPtion fof such pactmins radatdiieows: as
showmn in Fig. 3A Fig. 3B, Fig. 3C, Fig. 4A, Fig. 4B and Fig. 4C
there is used ghe lpagebbsaaface bé wpperlyrd avemond dprefexably f3okal e
nold 3 and a nale nold 4 which are designed to give a product of a
pr edet er mi ned shaperet hennbedss anf chesprbjectedimida tdfe tdwviaop-bet ween the -
two nol ds becones a predeterm ned cl earance, after or while feeding a
gl ass- 20 i beavibbesai af ngonhexhbpésstic resin 1 heated to a
Although the size of each pattern is optical,
it should be such that a sufficient adhesive strength
can be attained when an adhesive, cement mortar or the
like is applied on the concrete surface. When the size
10 is too large or too small, the difference between the
concrete surface and a smooth surface becomes insuffi-
cient, resulting in an insufficiently improved adhesive
effect.
It is generally preferable that the patterns
15 are substantially uniformly located on the whole panel
surface, though the patterns may be locally formed
depending on purpose of use. For example, when a
surface-decorating material is bonded t§ only a part of
a concrete surface formed by concrete placing, the
20 patterns may be locally formed.
When the height of ﬁhe patterns (the depth of
‘the patterns in the case where the patterns are concave)
is too large, an adhesive layer for bonding a surface-
decorating material becomes thick, resulting in not only
25 need of the adhesive more than necessary and a deterio-
rated adhesive strength but also a difficult peeling

operation of the concrete form after concrete placing.

When the height is too small, distinction between the



tenperature higher than the nelting tenperature of the resin by neans

of a plasticator (not shown) into the uncl osed cavity between the .

mol ds; and after pressing and cooling, a product is taken out of the
nol ds. 25 In this case, as a nethod for the feeding of a

melt of the gl ass-fiber-containing thanﬂﬁléstic resin, there may be
enpl oyed either a t hod of feedi,ng the meLt into the cayi t hyough a
resin passagef®@pcsece Surtace and 09W888hiﬁufh@cﬁnﬁa?oﬂgssﬁbaﬁ¥?ﬁféfgs. 3A
to 3C (this thod.is _herei.nafter referred to as_"inipection.press

ol di g or ZmEPRed S AEBAERY ot REERBRE RopE: AesHEbagr SEEbERPLRE TG

eder 2% FIA, BifBoc B ATl S EL0RY LRePGRERRE e
O L oot RBAY SIHIMRSY Bz o 5 1 sheet 5, used (s et oo
oo g babe | isgtiebetl B s lent pagvieusldekon
resin by meangQfcaAf | HlAedhRAl i180sA%¢Rer than the thickness of

the panel.

The concrete form made of a thermoplastic
resin of the present invention has many advantages in

10 that it is very good in workability because it is light
in weight, is easy to nail or saw, and does not require
a crosspiece, and that it is excellent in recyclability.
Furthermore, the concrete form of the present invention
can be used not only singly but also in combination with

15 conventional concrete forms, and hence is of very high
utility walue in practice.

When concrete placing is carried out using the
concrete form having concave or convex patterns on its
pane; surface, patterns corresponding to the concavities

20 or convexities are transferred to the resulting concrete
surface to roughen this surface, so that cement mortar
or the like for bonding a surface-decorating material
such as marble or tiles is attached to the concrete

surface strongly, whereby the surface-decorating

25 material can be strongly bonded to the concrete surface.

[Examples]

The present invention is illustrated below in



6r the like, placing the heated sheet between the above-
femal e and nal e nolds, and then closing the 15 nolds; or

ment i oned
by pl aci ng, as

shown in Fig. 5A and Fig. 5B, t he gl ass-fi ber-containing

t her nopl asti c-resin sheet which may be in a heated state, between the
femal e and mal e nol ds, heating the sheet by a heater provided in

the nolds until the resin is nelted, and-tien closing 20 the nolds.

The concrete form made of a thernoplastic resin of the present
invention is usipddhetisiskASl ividls examplas,a btoddelil e¥eRoasaothe
concrete surface becones an exterior as such, a surface material my,
i f necessary, pFedmmtatimehaddo fhectondmdited eymehem.f urther snoot heni ng
the surface. As the surface material, there are exenplified various

t her nopl astic-resin sheetBraudtion ih performance tests and on-site

- 12 - The concrete form having such a surface mat eri al

attached ther etwnmdmeasedty Was alaide med thHeolfollowéngnpeehods.fol l ows: in

t he production of the above-
5 Static strength:

Evaluated by constructing a concrete form and

measuring the degree of deformation of the concrete form

caused by practical concrete placing.

Concrete forms with a height of 1800 mm and a

10 width of 600 mm were arranged so that their panel

surfaces might face each other at a distance of 500 mm.

Outside bars (cross bars) were attached to the concrete

forms at distances of 150 mm, 650 mm, 1150 mm and 1650

mm from the upper ends of the concrete forms to fix the

15 concrete forms. Concrete was placed in the resulting

assembly to a height of 1800 mm, and the degree of

displacement of the concrete forms by the placing was

measured at positions 450 mm, 900 mm and 1350 mm above

the bottom. At any of these positions, a degree of

20 displacement of 6 mm or less was expressed by O, that

of not more than 10 mm and more than 6 mm by A, and

that of more than 10 mm by x.

Impact strength:

Evaluated by means of the impact tester shown

25 in Fig. 6.

An impactor 8 having a semicircular tip with a

diameter of 1/2 inch was placed on a 50 mm x 50 mm test



menti oned concrete form the surface material is 5 previously placed

bet ween the femal e and mal e nol ds before feeding between themthe nelt
of the glass-fiber- containing thernoplastic resin or the glass-fiber-
contai ning thernoplastic-resin sheet heated to the melting tenperature
of the resin. 10 In bonding a suface-decorating material to a
concrete surface in contrast with the abo g-gentioned snoot heni ng, a
concrete form having concave or convex patterns on its surface is

of f ect [ ve. 750k, SUENEO0CEEE DLACk DM | 5 LALELE P ot B9, 1o

iece
such a concret® ?8rn1haV|ng concave Or cohvex pa g patterns

are Lranst err ogah0a218aR05CHESSHELBEES BKh tne LASaSO0PT Ehnopdace 1S

roughened by the transferre ncave or conv rns, so that the

adhesi on bel Wege minihlR GPBE' &1 8taNEL AfKe ARk AL AIRESLYE O CERPIL. MO tar

is 20 markedly 1 nprove oncave or convex patterns

are not P@htkaukael xelsicrr'%ﬁeseseaéoags@§o§é1&yw9£v1§e§@@@@aité@& or
convexities to a concrete surface when transferred to t he concrete

surface. Therespaytheef enaRdyanx16t1a@eavieyi one £6LUSWARg PeGELEISH Padterns
conposed of continuous concavities or convexities in the formof a

blind, a |attieafew@edstor abaiflphctckstrengtha plurality of i ndependent
convexities of square, circular or
Fracture energy
Fracture energy (kg-cm)

= load (kg) x height for fracture (cm)

10 A fracture energy of 200 kg-cm or more was
expressed by O, that of less than 200 kg-.cm and not
less than 150 kg-cm by A, and that of less than 150
kg-cm by x.

Ease of nailing:

15 A 9-cm nail was driven into a concrete form
and the ease of nailing was visually evaluated on the
basis of the penetrability to the nail, fine splits
formed on the reverse side after the penetration of the
nail, and cracks formed around the nail.

20 © Ease of sawing:

A concrete form was cut with a chip saw and
scattering of glass fiber and adhesion of resin to the
teeth of the saw were visually observed.
Recyclability:

25 A concrete form repeatedly used 10 times was

ground and the ground product and the same glass~fiber-



- 13- crisscross shape. The proportion of such patterns

relative to

the panel surface is usually 10% or nore, preferably 30%

or nore, in terms of the projected area of the con- 5 cavities or

convexities.

Al t hough the size of each pattern is optical,

it should be such that a sufficient adhesive strength can be attalned
when an adhesive, cenent nortar or the ~ 17Mke is applied on the concrete
surface. When the size 10.is to Iar%e or .too smal l,, _the_difference

bet ween t he

cong@ididGe ThATIOP 25kd CaTeRbAt RSsUFRAcEOPeBPRBUCERGUFRE-

cient, resulting in an i suff|C|entIé rov d .adhesi
P

It is general | FORCERERAHE™ HEE St BEL

LAY e§513r§m§355?aﬂfigLFyby

uniformy located gn th an sur f t hou t he terns ma
be Iocalry forH@dQ% rﬁ%g@ﬁhﬁﬁp Eﬁgﬁﬁﬂp6§EPSF 6¥§lyForgB§aﬁﬁﬁgighﬂﬁn a g
surface-decora |ng%gﬁ%$éla%ﬁ#§§%g éocggk¥e%ep%ggmoln the aI%gncrete

surface forned

5

10

15

20

25

manner as for the aforesaid concrete form. The concrete
form thus obtained was subjected to the above-mentioned
performance tests. When the same results as those
obtained before the recycling were obtained, the

concrete form was rated as (marked by) O.

Example 1
Polypropylene pellets containing 25% by weight

of glass fiber with an average fiber length of 6 mm was
fed to a plasticator and heated at 240°C to be melted.
The melt 1 was fed between a female mold and a male mold
at a cavity clearance of about 10 cm through a resin
passageway 4 provided in the female mold 2. The moldé
were closed until the cavity clearance between the flats
of the female and male molds became 3.5 mm, and then
pressing and cooling were conducted to obtain a concrete
form made of thermoplastic resin with a length of 1800
mm and width of 600 mm which is shown in Fig. 1:

thickness of top plate: 3.5 mm,

height of rib: 58.5 mm,

width of joint between rib and top plate: 3.5 mm,

angle of taper of rib: 0.5°,

thickness of form: 61.5 mm,



20 patterns may be locally forned. When the height of the
patterns (the depth of the patterns in the case where the patterns are
concave) is too |large, an adhesive |ayer for bonding a surface-
decorating material becones thick, resulting in not only 25 need of the
adhesi ve nore than necessary and a detefri b8 - rated adhesive strength
but also a difficult peeling operation of the concrete formafter
concrete placing. numb®kenfthébbei ghfl ribsodnsahll atdreguhati on bet ween
t he - 14 - concrete surface and a
snoot h surface becones difficult, inservhas thethehdengbhwisength of a
surface-decorating material is not sufficient. Therefore, the height is
usual |y approximately 0.2 - 5 nm 5direction (inedéurése 06 Bayh @héA the
patterns are concave, their depth is smaller than the thickness of
t he panel . The concrePéatkésh aadebof 1RSt hBr Adpl 4Bt the
resin of the present invention has many advantages in 10 that it is very
good in worRability because it is |i§EPSswisej RiIFEF§APD (BOEBSs$1E8 nail or
saw, and does not require .

plates and ribs formed at

distances of 150 mm and 650 mm

from each end in the lengthwise

direction).

10 Table 1 shows the results of the performance
tests and on~site working tests on the concrete form

obtained.

Examples 2 to 6 and Comparative Examples 1 to 2
Various concrete forms made of a thermoplastic
15 res;n were obtained in the same manner as in Example 1
except for varying the average fiber length of glass
fiber, the glass fiber content, and the thickness of top
plate and the height of rib of a product.
Table 1 shows the fesults of the performance

20 tests and on-site working tests on the concrete forms

obtained.

Example 7
A stampable sheet composed of 25% by weight of
glass fiber with an average fiber length of 12 mm and a
25 polypropylene as-matrix resin (K~Pla sheet, mfd. by K-

Pla Sheet Co., Ltd.) was preheated to 220°C and placed



a crosspiece, and that it is excellent in recyclability. Furt her nore,
the concrete formof the present invention can be used not only singly
but also in conbination with 15 conventional concrete forns, and hence is
of very high utility value in practice. When concrete
placing is carried out using the cengpgete form having concave or
convex patterns on its panel surface, patterns corresponding to the
concavities 2be@weeanaeficmade apedt badshenatd noldheafestl whigh cener et e
surface to roughen this surface, so that cenent nortar or the like for
bondi ng a surfmoéddeserat icigsedt,efbaloved bgupheasingrine esolidgs is
attached to the concrete surface strongly, whereby the

surface-decor afhng. 2Hheret eaisalobtannbé st congtgtdofided made hef concret e

surface. Exanpl es] The present invention is
illustrated beFbBgrmgplastic resin with a length of 1800 mm and BE dth

further detail with exanples, but needless to say, the pr esent
i nvention i 8 nef PR M8d“Bichhém shown in Fig. l:Eval uation in perfornmance

tests and on-site .
thickness of top plate: 5 mm,

height of rib: 22 mm,
width of joint between rib and top plate: 3.5 mm,
angle of taper of rib: 0.5°,
10 ' thickness of form: 27 mm,
number of ribs: 11 ribs in all at regular
intervals in the lengthwise
direction (inclusive of both side
plates) and 6 ribs in all in the
15 crosswise direction (both side
plates and ribs formed at
distances of 150 mm and 650 mm
from each end in the lengthwise
direction).
20 Table 1 shows the results of the performance
tests and op—site working tests on the concrete form °

obtained.

Comparative Example 3
A concrete form made of a thermoplastic resin
25 with a length of 1800 mm and width of 600 mm was
obtained in the same manner és in Example 7, except that

there was used a stampable sheet composed of 25% by



wor ki ng test was nade by the foll ow ng nethods. 5 Static strength:

Eval uated by constructing a concrete form and nmeasuring the degree of
def ormati on of the concrete form caused by practical concrete placing.
Concrete forms with a height of 1800 mmand a 10 width of 600 nmm were '
arranged so that their panel sur f ates? nTght ;ace each otﬂeé ?t ?h

di stance of 500 ,,m Qut si bar Ccross bars) were attache 0 e
concrete wedait Af AasH AR PWTARR FLPST dengtd pE500

mm from t he upper__ends of_the co crete forns to fix.the 15 concrete forns.

Concrete was &&d T & P & H? Yrﬁ"pyle%fé‘nﬂﬁ;rﬁ? éeﬁélnghta:@f I m
d the d I nent_.of_ the te e p ci ng
323 © ﬁgggﬁred ﬁﬁégfléﬂg% R%ﬁt%uﬁ?4ﬁﬁhﬁr ?& - the
b At egr i spl.ac nt o] nm or
Igtstso\r/?/as exgpesse d;%sgmpfsﬂﬁéﬂﬁb%nﬁefl rfgt(etﬁloré:rtlh n% % : %ﬁ% nore than 6

mm by [err]s, %‘i‘rcretet mOf1 D b]ihovvn ﬁ%’éé the re'sgﬁ’.@%t oFt hgnrot h

Eval uat ed by neans of the |npact tester

An_impact or 8 Jaaiithah LML U dd-R Wd idtking t%'s%@ebﬁf ¢fk 1/2 inch
was placed on"a 50 mMmm x 50 mmte

concrete form obtalned.

Example 8
A stampable sheet composed of 25% by weight of

10 glass fiber with an average fiber length of 12 mm and an
average fiber diameter of 10 u and a polypropylene as
matrix resin (K-Pla Sheet, mfd. by K-Pla Sheet Co.,
Ltd.) was preheated in a heating oven until the surface
temperature of the sheet became 220°C.

15 The heated sheet was placed between a female
mold and a male mold which had mold faces capable of
giving, in molding, a shape having columnar convexities
with a diameter of 10 mm and a height of 3 mm on the
panel surface at 20~mm intervals in each of the length-

20 wise and crosswise directions, and having, on the
reverse side, ribs with a height of 20.5 mm and a
thickness of 4 mm which were located at 40-mm intervals
in the lengehwise direction and were continuous in the
crosswise direction. Then, the molds were closed,

25 followed by pressing (100 kg/cm2) and cooling, whereby
there was obtained a concrete form made of thermoplastic

resin with a length of 1,800 mm, a width of 600 mm and a



- 16 - pi ece 7 cut out of a concrete form produced by nol di ng,

a load 9 was dropped onto the inpactor from above.

The m ni num dr op

and

di stance (height for fracture) (cm at which the test piece was
destroyed was neasured, and a 5 fracture energy cal cul ated by the
foll owi ng equati on was referred to & i-npact strength: Fracture
ener gy Fracture energy (kg.cn = load (kg) x

hei ght for fr aanele t(hdgknessi®f 4.5 mm havAnfyr achwesiénesggnoth@00 kg. cm or

nore was

expressed by 0, that of less than 200 kg.cm and not

| ess

than 150 kg. cpamelAsusf@aenandofr ibssont ke r8gerse siidecafbyhg. panel Ease

of nailing:

15 . A 9-cmnail was driven into a concrete form
and the ease obhigli |ishFhawn virsd4dldl.y 7eval uated on the
penetrability to the nail, fine splits formed on the reverse side

after the penetration off#h&f the concrete forms were placed so that

5

10

15

20

25

their surfaces having convexities might face each other
at a distance of 50 mm, and concrete was placed in the
space between the concrete forms and then cured for 1
week to form a concrete panel of 50 mm in thickness.

The surfaces of the obtained concrete panel
had columnar and concave patterns corresponding to the
columnar convexities on the surfaces of the concrete
forms used.

Cement mortar was applied on the concrete
panel to adjust its thickness from the flat of the panel
to about 5 mm, and tiles were attached to the cement
mortar.

In the above application of the cement mortar,
there was no mortar running observed in the aéplication

of cement mortar on a smooth concrete panel surface, and

the adhesion of the tiles was strong.

Example 9

The same concrete form made of thermoplastic
resin as obtained in Example 8, i.e., a concrete form
made of thermoplastic resin with a length of 1,800 mm, a
width of 600 mm and a panel thickness of 4.5 mm having
convexities on the panel surface and ribs on the reverse

side of the panel, was obtained by the use of the same

basi s of the



nail, and cracks fornmed around the nail. 20 Ease of saw ng:

A concrete formwas cut with a chip saw and scattering of glass fiber
and adhesion of resin to the teeth of the saw were visually observed.
Recyclability: 25 A concrete formrepeatedly used 10 tines was
ground and the ground product and the same gl ass-fi ber-

- 17 - contai ni ng thernopl astic restn2ds~used for producing the

concrete formwere pellet-blended in amounts of 30@6P¥ wﬁight gnd 70%

by wei ght, resPEessVBPYI1TEemacling fensisting R vAist $ Mt JBHF RRe &2

concrete’formin_the nper_as for %he afgre aid concrete form The
t .

concrete fBRHE AT gS%?aSﬁ% PRSEEIRER 18y 7% TRRIEDDR- NERTT oY
performance tests. Wien the sanme results.as ihose obt ai ned before the
recycling merea%BFﬁang,atHESIn migﬁc?%t% ?%#%?ﬁ%gy+%?%dr§%l mar ked by) O
10 Exanple 1 composition COEQLYRERQY§§erye$éf6§tCgPtgigéggfféggb¥i¥§ight
5 an average fiber length of 1 mm and an average fiber
diameter of 10 u through a molten-resin passageway
provided in the female mold, with the molds unclosed,
and then closing the molds, followed by pressing (190
kg/cm2) and cooling. |
10 Using the concrete forms thus obtained, a
concrete panel was produced in the same manner as in
Example 8, and the adhesion of tiles on the surface of
the panel was tested to obtain the same results as

obtained in Example 8.



of glass fiber with an average fiber length of 6 mm was fed to a

pl asticator and heated at 240[err]C to be nelted. The nelt 1 was fed
between a female nold and a male nold 15 at a cavity clearance of about 10
cmthrough a resin passageway 4 provided in the female nold 2. The
nol ds were closed until the cavity clearance between the flats of
the female and mal e nol ds became 3.5 nm23&m t hen pressing and cooling
were conducted to obtain a concrete 20 form made of thernoplastic resin_
with a |l ength of 1800 mm and wi dth of 600 mm which is shown in Fig. 1:
t hi ckness of top plate: 3.5 mm hei ght of rib: 58.5 mm
width of joint between rib and top plgﬁé;e3;5 mm 25 angl e of taper
of rib: 0.5, t hi ckness of form 61.5 mMm
- 18 - nunber of ribs: 11 ribs in all at regular
intervals inithe | engthw se f,xamyqier ection (incjusive
of both side —pl-at-os)—ahd—-6—+i-bs—n—a}t—i-a— he
1 2 3 4 5
Thermoplastic resin PP PP PP PP PP
Average fiber length 6 0.5 30 6 6
(mm)
Glass fiber content 25 | 33 20 25 25
(wts)

t (mm) 3.5 3.5 3.5 2.5 4.5

t + h (mm) 61.5 | 61.5 | 61.5 62 62

Molding method (Note 1) IP IP IP IP IP

Moldability O O O~A | O~A O

Static strength O O @) C O

Impact strength O A O O O

Ease of nailing or O O~A @) O @)

sawing

Weight 8.8 9.2 8.3 7.7 9.8

(no crosspiece) (kg)

Need of crosspiece No No No No No

Recyclability O o A O O

- Cont'dg -



5 crosswi se direction (both side

pl ates and ribs forned at di stances of 150 nm
and 650 mm fromeach end in the | engthw se
direction). 10 Table 1 shows the results of the performance
tests and on-site working tests on the concrete form- obt ai ned.
Exanples 2 to 6 and Conparative Exarrpl'ész"i To 2 Vari ous
concrete forns made of a thernoplastic 15 resin were obtained in the sane
manner as in Exanple 1 except for varying the average fiber |ength of
gl ass fiber, the glass fiber cog%gft and,éhe t hi ckness of top
plate and the height of rib of a P&® .(Cont'd) Tabl e 1 shows 't he
results of the performance 20 tests and on-site working tests on the
concrete forns gobt ai ned anple 7 A stanpabl e
sheet conposgd of 25% by wei ght of #.asp1ld betombhbatilvaveLagsi biiber
|l ength of 12 jifTmand a 25 pol ypropyl enp—as—rptf+Hesta—fk—Pa—sheet— nf d.
by K- Plla Sheet Co., Ltd.) was preheatdd 7o 220[lerr] C and |pl ated

Thermoplastic resin - PP PP PP PP PP

Average fiber length 12 ) >70 6 >70

(mm)
Glass fiber content 25 25 25 40 25
(wts)

£ (mm) 5 | 3.5 3.5 | 3.5 4

t + h (mm) 27 45 61.5 | 61.5 12

Molding method (Note 1) Ip SS IP IpP ss

Moldability O~a| O X A O

Static strength A O O O @]

Impact strength O O o O X

Ease of nailing or O O A X @)

sawing

Weight 6.7 | 8.7 8.7 9.3 5.8

(no crosspiece) (kg)

Need of crosspiece No No No No Yes

Recyclability O C x O x

Note 1: IP denotes injection press mdlding, and

SS denotes a sheet stamping method.



- 19 - between a female nmold and a nmale nold, after which the

nol ds were cl osed, followed by pressing and cooli ng. Thus, there was
obt ai ned a concrete form made of thernoplastic resin with a | ength of
1800 mm and width 5 of 600 mmwhich is showm in Fig. 1:

t hi ckness of top plate: 5 nm j ght of rib: 22 mm

wi dth of joint between rib and top plate:*3.5 mm angl e of taper
of rib: form 27 mm nunber of
ribs: 11 r.bsﬁﬁﬁﬁﬁ?REﬁL ééhﬁ¥axﬁ¥if¥§ intervals in the

| engt hwi se

plates) and 6 ribs inzﬂ%yir1%|%§esf§t %%E 3, (kHEEHS&XEPQEV?QgQ glde
1202 (1ol g e 1o e e vl g 5 RIS

the |engthw sg, and does not reguire Jireekidtbe, A3mely, which Table
1 shows the results of the perfornance

5 1is very good in workability. Said form can be used
together with conventional concrete forms, depending on
a use site and use conditions, and is of great utility

also in this regard.



tests and on-site working tests on the concrete form obt ai ned.
Conparative Exanple 3 A concrete form nmade of a

t her | esin 25 with a length of 1800 nm and wi dth of 600 nm was
obt ai’.’m ﬂﬂ”j@lﬂﬂﬁﬂ,&mnner as in Exanple 7, except that- ~ there was used
a sta NCay WCoMposed of 25% by -~ 26 - ' L -

20 - wei ght of glass fiber with an average fiber. | ength:of 70 -nm or
more and a pol ypropyl ene as matrix resChAIM&d that —~ “the thicknessof top
pl ate and the height of rib were 4 mm_and 8 nn% respectively, (the

t hi ckness of the 5 conér EPBCFEEm fepmnpdeTabl @ theRBARLI2FEIFeERFER of. t he
performance tests and on-site working tests on_the, concrete form

obt ai ned. by pefmpress molding of”a thesmaRrpaBFiCsReELNCBARBALALBE 25%
by wei ght of 10 glass fiber with an average fiber |ength of 12 nm and an

average fiber 1 &fet’ed® H¥ Y61G8Lr PLafAdagspsrPpFopyFengiadverage fiber

5 length of 0.1 mm to 50 mm, characterized in that its top
plate and ribs are integrally combined into one and the

same molded product, and that the thickness t of the top

plate and the height h of the rib are as follows: t
2,5 to5mm, t +h = 25 to 70 mﬁ.

10 2. A concrete form made of a thermoplastic resin
according to Claim 1, wherein t + h is 61 to 65 mm.

3. A concrete form made of a thermoplastic resin,
characterized by ﬁaving concave or convex patterns on
its panel surface.

15 4. A concrete form made of a thermoplastic resin
according to Claim 1, characterized by having concave or
convex patterns on its panel surface.

5. A concrete form made of a thermoplastic resin
according to Claim 3 or 4, characterized in that the

20 percentage of projected area of the concavities or

convexities is 10% or more based on the area of the

panel surface.

This Sheet Has Been Replaced




matrix resin (K-Pla Sheet, nfd. by K-Pla Sheet Co., Ltd.) was preheated
in a heating oven until the surface tenperature of the sheet becane
220[err]C. 15 The heated sheet was placed between a fenale

nold and a mal e nold which had nold faces capabl e of giving, in
nmol di ng, a shape having col umar convexities with a dianeter of 10 mm
and a height of 3 mMmon the panel surface at 20-mmintervals in each of
the length- 20 wi se and crossw se di fetbi ons, and havi ng, on the

reverse side, ribs with a height of 20.5 mmand a t hi ckness of 4 mm
whi ch were | ocated at 40-mmintervals in the | engthw se direction and
were continuous in the crossvfFse| d.ecti on. Then, the nol ds were
closed, 25 followed by pressing (100 kg/cnferr]) and cooling, whereby
there was obtained a concrete form nade of thernoplastic resin wwth a

| ength of 1,800 nm a width of 600 nmand a

- 21 - panel thickness of 4 nm havi ng convexities on the panel

[ which is shown in

2 were placed so that
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5 their surfaces having convexities mght face each other at a

di stance of 50 mm and concrete was placed in the space between the
concrete forns and then cured for 1 week to forma concrete panel of
50 mMmin thickness. The surfaces of the obtained concrete
panel 10 had col ummar and concave patterns corresponding to the

col umar convexities on the surfaces @ Ade concrete forms used.
Cement nortar was applied on the concrete panel to adjust its
thickness fromthe flat of the panel 15 to about 5 nmm and tiles were
attached to the cenent nortar. In the above application
of the cenent nortar, there was no nortar running observed in the
application of cenent nortar 3@ a tgootﬁsconcrete panel surface, and
20 the adhesion of the tiles was stirotg\- Exampl e 9

The sane concrete form made of thernoplastic resin as obtained in
Exanmple 8, i.e., a concrete form = made of thernoplastic resin with a
|l ength of 1,800 mm a 25 width of 600 mm and a panel thickness of 4.5 mm
havi ng convexities gg t he panel surggce and ribs onAhe reverse

side of the panel, was obtained by the u of the sane '

3

{




- 22 - press nol di ng machine consisting of a female nold and a mal e
nol d as used in Exanple 8, by feeding a necessary anmpunt of a resin
nmelt of a pol ypropyl ene resin conposition containing 30% by wei ght of
glass fiber with 5 an average fiber length of 1 mmand an average fi ber

di aneter of 10 [err] through a nolten-resin passageway provided in the
femal e nold, wth the nolds uncl osed, and then cl osing the nolds,

foll owed by pressing (190 kg/ cni er?r]/)S and cooling. 10 Usi ng
the concrete forns thus obtained, a concrete panel was produced in the
same manner as in Exanpl e 8, and the adhesion of tiles on the surface
of the panel was tested to obtfein| tBe s results as obtained in
Exanpl e 8. : .
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Table 1 Exampl e

1 2 3 4 5 Thernoplastic resin PP PP

PP PP PP Average fiber |ength 6 0.5 30 6

6 (mm dass fiber content 25 33 20 25 25
(WM% t (nm 3.5 3.5 3.5 2.5 4.5 t + h
(mm 61.5 61.5 Gé'/;‘; 62 62 Mol di ng net hod
(Note 1) | P | P | P I#/5 |P Mldability

O O [ ERR] [ ERR] O Static strength O

O O O O Inpact strength ' O A O
@] O Ease of nailing or @) [ ERR] (@) @)

O sawi ng Wi ght 8.8 9.2 8.3 7.7 9.8 (no
crosspi ece) (kg) Need of crosspifecq 9 7 No No No No

No Recyclability O [ ERR] O O

- Cont'd -

8 8 8 8 8

8 8 8 8 &
2 8 8 80

SHESHESHES
8 8 8 86

13~ / /

NEN

13~

TSN

SN N NN NN

[ NN N N
LA SN SN NN
O SN N NN
| SN N NN NN
| SRR NN



- 24 - Table 1 (Cont'd)

Exanpl e Conpar ati ve exanpl e 6 7 1
2 3 Thernoplastic resin PP PP PP PP PP
Average fiber length 12 6 >70 6 >70 (m) dass
fi ber content 25 25 25 (Mt% t (mm
5 3.5 3.5 3.5 t + h gﬁLS 27 45 61.5
61.5 12 Mol di ng net hod (hbte 1) | P | P SS
Mol dabi lity [ ERR] O x [ ERR] O Static
strength [ ERR] O O O O I npact
strength (@] @] @) @) x [Ease of nailing or
O O [ ERR] X O sawi ng Wei ght 6.7
8.7 8.7 9.3 5.8 (no crosspiece) (kg) Need of crosspiece
No No No No Yes Recyclability O O
X @] X Note 1: | P denotes injection press nolding, and
FIG 9
A B C




SS denotes a sheet stanping nethod. -
25 - | NDUSTRI AL APPLI CABI LI TY By the present invention
there is provided a concrete formwhich is light in weight, is easy to
nai | or saw and does not require a crosspiece, nanely, which 5 is very
good in workability. Said formcan be BB88RACT together with conventi onal
concrete forns, depending on a use site and use conditid@sguaedl)s of
great utility also in this regard. .
- 26 - CLAI MSA CONCRETE FORNM MMEr €tfe Af GHORMOPEAST IS RESINOP| astic
resin which is obtained by hot press nolding of a nmelt of a
t hernopl astic resin containing 15 to 35% by wei ght of glass fiber with an
5 average fiber length & dbonbrmehe Edath madechhdr acthermeglaatibatesin top
plate and ribs are integrally conmbined into one and the sane nol ded
product, and tthathdthepiédsgkmelshing off tehecheamoplaspliat eeand thethénghg h of
the rib are as follows: t =2.5to5mm t + h =59 to 70 mm

a definite amount of glass fiber with a specific average

5 fiber length, wherein its top plate and ribs are
integrally combined into one and the same molded
product, the thickness t of the top plate and the height
h of the rib are as follows: t = 2.5 to Smm, £t + h = 25
to 70 mm, and patterns may be férmed on the panel

10 surface of the concrete form if desired.



2. A concrete formnmade of a thernoplastic resin according to G®FN s
whereint + h 10 is 61 to 65 mm 3. A concrete form nmade of a

t hernopl astic resin, characterized by having cgncave or convex patterns
on its panel surface. 15 4. A concrete fr&ﬁﬁbﬁﬁﬂée(ﬁhe&tth@ Al 4298
resin according to Claim1l, char acteri_zz%q by havi ng concave or convex
patterns on its panel surface. 5. A concrete form nmade of a

t hernopl astic resin according to Claim3 or 4, Hmmmﬂ ized in that the
per cent age opr Imsect ed area of the concavities I I ,ls 10% 20 or
nore based on e area of the panel surface. L B

*

1. A concrete form made of a thermoplastic resin which is obtained by hot press molding
of a melt of a thermoplastic resin containing 15 to 35% by weight of glass fiber with an
5 average fiber length of 0.1 mm to 50 mm, characterized in that its top plate and ribs are
integrally combined into one and the same molded product, and that the thickness t of the top
plate and the height h of the rib are as follows: t = 2.5to 5 mm, t + h = 59 to 70 mm.

2. A concrete form made of a thermoplastic resin according to Claim 1, whereint + h
10 is 61 to 65 mm.

3. A concrete form made of a thermoplastic resin, characterized by having concave or

convex patterns on its panel surface.

15 4. A concrete from made of a thermoplastic resin according to Claim 1, characterized

by having concave or convex patterns on its panel surface.

5. A concrete form made of a thermoplastic resin according to Claim 3 or 4,
characterized in that the percentage of projected area of the concavities or convexities is 10%

20 or more based on the area of the panel surface.



