- 1- PRQDUCTI ON OF PLYWOOD FOR FORMAORK This invention relates to the
prioduction of plywod particularly but not exclusively p od for maki ng _
formwrk or shuttéring for use in the casting of concret@ 1558%6
structure 'such as floors and decks. 5 More particularly,t |nve Fonh
relates to the production of plywod for such use, the plywood being '
covered on its surface with filnms so as to increase its surfacial strength
and renmovability fromthe cast concrete. In making formwrk speci al
attention nust be paid to 10 the fact that it supports-heavy sl abs of
concrete,. workers wor ki piogct BenSORDSLYweSD tFtR |FatwoRkTEChani cal rami ng.
In additiéh the formwrR TS TEGUITEd t0 be readily renoved fromthe cast

' concrete%}s soon as it has set. In order to satisfy these requirenents the
pl'ywood 15 used for making formwrk nust be strong and easily renovabl e

f th t t A L
romthe cast con eae mv%c%rg)l ng, 1%'&-:@6 grg? %rmg,{gg{?]enefm@lﬁggpse a

nmet hod of produci é’ d “used maki n nmet hod conpri si ng

di spersing a f f hesiyV e S ApyEiesg on the
pl ywoad, pr ehéga{xﬁ'l q,tq%qls, gl%(l’il: %%&dgrx%gﬁg?kégg %%?whfeg‘{ pr ESSI ng the

preheat ed rfeS'fbrlmIdek Idr SRUAAdT 19 iRe sdel agetRé thetphyvweod in a nolten
state and covers the plywod as a first filmbonded thereto, dispersing a

second dose ofcetfereteonadhasive spatupahelel Bacheasnrpovrerand daeksirst film

5 More particularly,the invention relates to the production
N\ of plywood for such use, the plywood being covered on
_its surface with films so as to increaée its surfacial
strength and removability from the cast concrete. -
In making formwork-special atte;tion must be ﬁaid to
10 the fact that it supports-heavy slabs of concrete,
workers working on the SIabs, and the load of mechanical
ramming. In addition the formwork is,reqUiréd to be
readily removed from the cast concreté as soon as it has
set. 1In order to satisfy'ﬂmserequirements the plywood
15 used for mékihg'formwdrk must be strong and eaéily
removable from the_cast concrete.
According to the presént invention, we propose
a methdd of producing plywood used for making formwork,
the method'comprisi;g dispersiﬁg a first dose of adhesive
20 polyolefine resin powdér on_the plywood, preheating the
resin powder on the plywood, heat-pressing the
preheated resin until it spreads on the surface of the
plywood in a molten state and cbvébs the plywood as A
first film bonded thereto, dispersing a second dose of

25 nonadhesive polyolefine resin powder on the first film,



~tenpée

~ -2 - the nonadhesive polyolefine resin being chemcally conpatible with the
" first resin, preheating the second dose of resin powdér on the first film
heat pressing the preheated second resin until a second filmis produced 5
on the first film and cooling the first and second filfrs bonded to each.

ot h-er@pi,?dl y with a blast of cooling nmediumuntil the surfacial

ure drops below [err] An enboeRtrent of the invention wi Il now be
described by way of exanple with reference to the acconpanying 10 draw ng
‘which is a diagranmatic view showi ng the sequence -- of process

accordi ng tehbhRohR¥REEL 0. pl1§bEetiné Pk ind ScHeEMIVRMAG Dy a conveyor
12, in the course of which an adhesive polyolefine resin powder 2 is

di spersed oBohpatstléasetnf thberpassi figs b, Premnct ing mugh candi sShegser 3.
The anount of the dispersing powder is in the range of 10 to 20 [err]. A
comer ci al adbesbferpsiyobevdee oestie chirde fislow, heélte pyremising zes of the
powder are preferably in the range of 70 to 200 neshes. A di sperser :
utilizing eltbet poshagted28etondereaihn bentiskde fagcarntd T lgpdiss groduceide _
pl ywood 1 advances and passes under a heater 4, for exanple an infrared ray
heater, ®hepBbyhen€ipfFinbdbims sapfcpealtre the Hinfbdrd secanfefipassed s
bet ween heated rollers 5, and is coggressed at high tenperature provided 25

by the rol | BPE98d taseachegtber FARIALE| ¥ith Ridtlast of cooling

medium until the surfacial temperature drops below 89°C.

£

An embodiment of the invention will now be described #;?w
by way of example with reference to the accompanying
10 drawing_yhiéh is a diagrammatic view .showing the sequence - -
of process according to the inventi;n. .
:A sheet of plywood 1 is convgyed_by a coﬁveyor 1z,
in the course of which an adhesive po;yolefine resin
powder 2 is dispersed on the surface of the passing
15 plywood 1 through a disperser 3. The amount of the
dispersing powder is in the range of 10 to 20 g/m* .
A commercial adﬁesive polyolefine resin can be used. The
grain sizes of the powder are preferabl& in the range
of 70 to_200 meshes. A disperser utilizing electrostatic .
20 force can be used for the disperser 3.
The plywood 1 advances and passes under a heater 4,
fqr éxamplé an iﬁfrared ray heater, whereby the plywood
is preheated. The plywood 1_is then passed between heated
rollers 5, and is compressgd at high temperature provided
25 by the rollers 5. As a result, the resin powder 2
dispersed on the_plywood l melts and spreads over the
surface thereof in a molten state. By virtue of the

pressure provided by the rollers § the fluid resin'is



di spersed on the plymood'lmnelts_and-spréads over the surface thereof in a
mol:ten state. By virtue of the pressure provided by the rollers 5 the fluid

resinis  -3- is evenly distributed over -the surface of the plympo-.
linear pressure is preferably at |east 20 kg/cm At this stage the m|s
still porous, and allows the passage of air. 5 The plywood 1 f(+ther

advances and passes under a second di sperser 7 through which a nonadhesive
pol yol efine resin powder 6 i-s dispersed3enthe first laid film thereby

produci ng a dual -layer coating on the surface of the plywod 1. The anount
of the 10 di spersing nonadhesive pol yol efine resin powder 6 depends on a

desired praduc{g SéJ%%zMxé W) e nsfutl%arcenge hed leoééo [err].

The adheSiye and eslve po yoleflne resin are chemcally conpatible
wi th each™ot hefpe The, iRl i i di8ife Ofs (012 190681 ReSLRa8RE2DNKENEmL aNge 15 of
50 to 200 neshes, and it i1s preferred that their nolecular weights are as
| arge as possipi eehﬂlesmg/a\oﬂde 1fi3m aagsss&dmn%&-oasseealdameauertﬁe wher eby
the second resin powder is heated and nelted. The nolten resin is pressed
by second heatgsss#®gé e &ir20 whereby the fluid resin is flattened into

thin filns spread over the first laid filns. The second filmis
' - 5 The plywood 1 further advances and passes under a

second disperser 7 through whiéh a nonadhesive

Lom

"polyolefine resin powder 6 is dispersed dnthe first
- laid film, thereby producing a dual laye¥ coating
‘on the surface of the plywood 1. The amount of the
10dispérsing.nonadhesivé_polyolefiné resin powder 6 hepends
on a desired product strength, but.is normally in the
rangé of 50 to 150 g/m*. The adhesive and nonadhesive
polyolefine resin are chemically compatible with eéch
other. The grain sizes of the second resin ére in the range
15 of 50 to 200 meshes, and it is preferfed that their
molecular weights are as large as possible.
i./ . . _. The plywood.l is passed under a second ﬁeater 8,
whereby the second resin powder is heated and melted.
- The molten resin is pressed by second heated rollérs 9,

20 whereby the fluid resin is flattened into thin films

!

spread over the first laid films. The second film is
50 to 150 ﬁicrons thick. In order to heat the sécond
resin powdéri more than 2 pairs of heafed rollérs can be
employed. Aiternatively, it is possible to step up the
. 25 heat provided by”the heafers 8; without ihcreasing the
number.of the heated rollers 9. A single heated roller

may be enough.



50 to 150 microns thick. In order to heat the second resin pomder, nore

~than 2 pairs of heated rollers can be enployed. Alternatively, it is
possible to step up the 25 heat provided by .the heaters 8, mnthout,
increas the number of the heated rollers 9. A single heated roller may
be enou -4-.Finally the plywood 1 reaches a cooling section where

cool i ng- roIIers 20 and a cold air duct 13 are provided to cool the heated
filnms as rapidly as possible. The témperatures on the cooling rollers 5 are
preferably in the range of 10 to [err]. The cold air ducts 23 are intended
to keep the surface tenperatures of the rollers 9 in this range, and it is
required to keep gty tHe d1ywobal ARk akh@BERACVORingDuEE BPopanrage of

t he plywood 1, through the cooling section, a desired 10 fine o
crystallisati aodicimny srdld gXs0@OC@and hlab;dsmnwthutmlaﬁ enewhi ch nol ecul ar

|l i nkage is desirably obtained. Wien the plywood 1 is subject to el evated
tenperature, predded tmpoel ithegbeetgdedilmgt alsecanddlnpfashe porous
quality of the first laid filmit escapes through 15 the pores. At this
stage the nonaiRssibAe s esihe ftempienstiuges powddey crtAPet ABFEBYSal | owi ng the

vapour to pass therethro%ﬁé’ﬂiThe i nternal vapour pressurg is prevented A

from bui | dng WRF IRRSTRFAN iy iBGAT2PERI RS PRsTRy@5GF -t hohe cold air

ducts 23 are intended to keep the surface temperatures
of the rollers 9 in this range, and it is required to -
keep the air at a much lower temperatiure. During passage ~
of the plywopd.l, through the cooling section, a desired
10 fine crystaLlisatiba'oécurs'tofprbaucé a flat, émooth
film, in thch molecular linkagé is desirably obtained.
When the plywcod 1 is subject to elevated témperature,-
a deal of vapour is generated, but because of the p&rous
quality of the firstilaid film it escapes through

15 the pores. At this stage the nonadhesive resin remains

in a powdery form, thereby allowing the vapour to pass

B

therethrough. The internal vapour pressure is preventéd st

from building up inside the plywood. During passage of the
plywood 1 under the second heaters 8, the second resin

20 gradually transforms into an airtight film whereby
the_internal vapour.pressure begins to build up
beneath the outermost_films tending to produce
unwanted f:oth. To avoid this it is required to
cqol the plywood as quickly-as-possibier Normally

.25 froth starts to occur 1.5 to 5 seconds after the plywood 1
has. passed through the second heaters 8, and the

frothing will continue for 10 to 40 seconds thereafter,



pl ywood.1 under the second heaters 8, the second resin 20 gradually -
transforms into an airtight filmwhereby the internal vapour pressure
begins to build up beneath the outernost filns tending to produce unwanted
froth. To avoid this’it is required to cool the plywood as quickly
possible. Normally 25 froth starts to occur 1.5 to 5 seconds after {i;%b

pl ywood 1 has passed through the second Qeaters 8, and the frothing
continue for 10 to 40 seconds-thereafter; depénding on the nelting point:
of the resin. [It.is required to reduce the tenperature of the plywood 1 to
bel ow:80C. For exanpl e, when hlgh density polyethylene is used for the

second reshR,. tg%p%ggg ragHrgh f b DE3 R %yy@gng%f fﬁ?z;égyy e q4$tfbgeq%qg%%d

bel ow 80¢ Because forms a tenperatures in t range 80 to [err]

there is N0 wor iy @QQHEeatHQS§éQ£§rQEGH£r@ﬁc€h9fpf§#HJh 1T& L1 dvhe pl ywood
rapidly, the cooling rollers 20 are |ocated adjacent to the heated rollers

9. A cooling 10goedi UFoirSefbh§ UL Al @leh Thifle €604i N0 Fllyerhy12he N
addition to the cold air duct 23, or without it a cold water spray nozzle

11 is provided. iEous@db€birethengdesshantesin pxe®| venpérd ture dasahdgdywood
" EXAMPLE 1 15 The rollers 5 and 9 were heated to [err], and cold water at
150C was. ci rgul atsec whoflkemoebl bagredited sb@how 80°C because it deforms

s at temperatures in the range 80 to 93°C. Then there is
no worry ;bout a possible occurrerice of froth.
To cool the plywood rapidly, the cooling rollers 20
are located adjacent to the heated.rollers 9. A coéling
10 medium is circulated in the cooling rollers 20. In addition
to the cold air duct 23, or withbut it a colq water spray
nozzle 11 is provided.
For a better understanding examples will be described:
EXAMPLE 1
15 The rollers 5 and 9 were heéted to 200°C, and cold
water at 15°C was circulated in the éooling.rollers 20.
1 : Infrared ray heaters each having a leﬁgth of 4m were
.'employed for the dispersers 3 and 7. Cold air was blown
through the cold air duct 23. The conveyors 12 were
N 20 roller conveyors, and driven at a speed of 1Om/min.
) (@Tm)
The first resin pgwder zﬂwas "AdmerLNS-lOO“ produced by
Mitsui 0il Chemistry Co. Ltd. in the form of powder
- (RTH)
of 50 to 150 meshes. The second resin powder was "Hrzei}
8200CP" produced by the same manufacturér, the grain size
25 of which was 50 to 200 meshes. Thé.plywood was 12 mm

thick with five 5 plies in commerce.

The first adhesive resin powder was evenly dispersed



Infrared ray heaters each having a |l ength of 4m were enpl oyed for the

di spersers 3 and 7. Cold air was blown through the cold ai-r duct 23. The ~
conveyors 12 were 20 roller conveyors, and driven at' a speed of 10 m min.
The fir resin powder 2 was "Adnmert (RTM NS-:1007 produced by Mtsui Gl
Chemi st Co. Ltd. in the formof powder of 50 to 150 neshes. The second
resinp er was "Hizex (RTM - 8200g%1 produced by the sanme manufacturer,
the grain size 25 of which was 50 t0 200 neshes. The plywood was 12 nm
thick with five 5 plies in conmerce. The first adhesive resin.powder was
~evenly dispersed - on the plywod at th rate of 20g/n2. The second resin
powder was ¢jSPgfes g yddd@tf ithStraltdl & £f dogyat .t heneatec8hal2@sghn? . The
cold air had a tenperature of [err] at the outlet of the duct 23. TQg cold

4

wat er Spray giiddre wak dispdaselObnOptlealredst Theadirstanae brewpapet he
heated rollers 9 and the first situated cooling rollers 20-was 400nm over
whi ch: t he plogvarab vsniconvekeddld 2i4 nedoadsempeeadurabblfi 5yCand the
renovability fromconcrete were i nproved. EXAMPLE 2 10 The conditions
for- this experlieterds wiree dued 23ne Jhet hood df wrteme sbregt nexadpl 81 fromt he
di sperser 3 to the second heated rollers 9, the only difference being tbat .o
the col @ watwas gprtaenrratied 21 Thes ddsdegced bietyesad tbe hreted| acalerduct

23. The water drops remai ning on the _
9 and the first situated cocoling rollers 20 was 400mm,

»

over which the plywood was cqnveye& in 2.4 seconds. The
durability and removability from concrete were impro#ed.
10 The éénditions_fof-tﬁis exéerimgé&lwére the same as
thosé for the first example. from tge.disperser 3 to the
second heated rollers 9, the only difference beiﬂg_
that the cold water spray .nozzle 21 was operated instead
of the cold air duct 23.' The water drops-remainihg on the
15 gurface of the film vapourised in the course of the
plywood passing through the cooling rollers 20. The
surface temperature of the plywood at the last situated : \~)

cooling rollers was about 7°C lower than that achieved

L1

in the E#émple (1). The crystals of the resiﬁ'were found

20 to be very fine. The durability and removability from , .
concrete were éatisfactory.

The conditions for tﬁis.experiment were the same as

those for the Examples (1) and (2), the only'difference

25 peing that both the cold air duct 23 and the cold water

spray nozzle 21 were operated. The water.dnops.og the

surface of;he film vaporised in the course of the plywood



15 surface of the filmvapourised in the course of the plywood passing
t hrough the cooling rolfers 20. The surface tenperature of the plywood at
the 1ast situated cooling'rollers,was about 70C | ower than that achieved in .
the Exanple (1). The ‘crystals of the resin were found 20 to be very fine.
The durability and renovability fromconcrete were satisfactory.@Eéé?ELE 3
The conditions for this experinment were the sane as those for the | es
(1) and (2), the only difference 25 being7that both the cold air duct 23
and the cold water spray nozzle 21 were operated. The water drops on the
surface ofthe filmvaporised in the course of the plywod -7- passing
through ti18.cooldg g ke uzd: thzh%o%li'ifn?(:?oﬁQ@’PQr aburerpé Eherptywood at
the | ast ¢ ollng rollers was about [err] [ower than that achieved in the
Exanpl e (2). Theeupestatiureofort Raer p3lyowRr atf @HBd1botbeob1ingi ner than
t hose obtained in the Exanples (1) and (2). CLAIMS: 1. A method of
produci ng pl ywoathised fwars mblourg 3Por mewelr, thae mBhhodchbapedsingthe
di spersing a first
_ Example (2). The crystals of the resin were found to be

~

5 finer than those obtained in the Examples (1) and (2).



dose of adhesive polyol efine resin powder on the plywood, preheating the

" resin powder on the plywod, 5 heat - pressing the preheated resin until it
spreads on the surface of the plywood in a nolten state and covers the

pl ywoaod as a first filmbonded thereto, dispersing a second dose of

. nonadhesj ve ‘pol'yol efi ne resin powder on the first film the nonadhesive

pol yol e resin being 10 chem cally,conpatible with the first resin,
preheat t he second dose of resin powder on the first film heat- -
~pressing the preheated second resin until a second filmis produced on the
first film and cooling the first and second filnms bonded to each other
‘rapidly withS:AIMEs of 15 cooling nmediumuntil the surfacial tenperature
drops below [err]. 2. A net hod according to claim1, wherein thé;Bﬂast
of cooling nediumis a cold water claiml1,

( \ . 3. A methad ac ordin%- Q. _ _
wherein the Hras@‘259ﬂ°QN?I|Qﬂ§qﬁ§&P§nPF§“888d“§F§.fﬁ? ak?ﬂgthod accordi ng
to any one ofe gl ol 160 3oMiRe ag2:REk1BEERELRY 3' Rrhg ©f fected
usi ng a heat pr§55|ng rord &
' dose of adhesive polyolefine resin powder on the
'p1y§ood, preheating the resin powder on the plywood, . =
5 heat-pressing the preheated resin until it spreads
on the surface of the plywood in é molten state and covers
thq plywood as a first film bondéénéﬁé;éfo, dispersing
a second dose of nonadhesive polyolefine resin gowder on
the fifét fiim, the.nanadhesive“pdi§$1éf1ne resin being
10 chemically compatible with the first resin, -preheating
the second dbse of resin powder on the first filﬁ, heat-.
pressing the preheated second resin until a second film
is produced on the first film, and cooling the first and
second films bonded to each other rapidly with a blast of
15 cooling medium until the surfacial temperature drops
below 80°C. | - - \/

2. - A method according to claim 1, whereih the blast

Al

of cooling medium is a éold water.

3. A method according to claim 1, whérein the blast ' ¢
20 of cooling medium is cold air.

4, A method according to anj one of claims 1 to 3

wherein each heat-pressing stop is effected using a heat

pressing roller.
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