+
-1- 12170752 NETHOD FOR THE MANUFACTURE OF NCULDS The present
I nventi on.concerns a,’ nethod = for t he manufacture bs
partigul:ar, of noul ds of . i rregul.ar shape. The nethod ns I’]
parti}:ul{d‘r’ t he manuf acture of nmoulds for. concrete pane S, but t he net hod
may +be applied'to ‘the nould technology =fdr-any materi aI to be cast
what soever or to the manufacture of noulds in which the casting terrperature
remai ns within certain linits. In conmonly used noul d techniques a naterial .
stréicture is "shaped ar.ound the .desired forned ece the forrred p| ece being
det achabl e-from t he sai d mat*EIHQD JOR THE PH-&‘FAG'HR can be

cast, by neans of a known nmethod, in the resulting cavi ty. Typ| cally,
casting is carried out under conditions for which the final naterial is, in

one form or anggher,  fl UI is i ble, _extrudible, . '
these circunst anc R5&BEE havgngggﬁ BBm‘Fﬁ‘}c%’a‘h st ucf"&%’rho’? %ggdl | Ghe
def or mebl e mat er iy, 63'34(]!-{&0‘3%? "Rofifab, Sokhd An SBERCILRARATd P ElIag of

endures the castlng C ns lon ca be "achiev
means of- pol yner §ppee 3;_{1 when netal - casting noul ds are manufact ured
| ch

from sand and pol yrre ct as binders.

The method concefns, " in particular, the manufacture of
moulds for concrete panels, but ﬁhe method may be applied
to the mould technology for any material to be cast
whatsoever or to the manufacture of moulds in which the.

casting temperature remains within certain 1imits.

. In commonly used mould t'ec.h"niques a material structure is |

'~ shaped around the desired for.med'.piéce', the formed piece

‘being detachable from the said material structure, and the

lfin_al- pi'ece can be cast, by means of a known' method, in

the resulting cavity. Typically, casting is carried out

\J '- . under conditions for which the final material "i'.s',' in one
form - or another', fluid, compressible, extrudible, or

moiten.'-

In these cifcu‘mstg’nces, moulds have been eomm6n1§ con-.
structed of a readily ‘deformable material, whic_h can be
kept eolid at some stage‘ and twhi,ch endttres . the casting.
conditions. Solidification can be achieved, 'e..g. ,by means
"of- polymers. This 1is _done when metal-casting moulds are

manufactured from eand and polytners which act as binders.



-2- By nmeans of various hydration reactions, solidification can be made to
take place by the effect of hardening of gypsum Alternatively, noulds can
(pe manuf actured in desired shapes fromsolid materials, in which cgse the -
naterial to be cast nust have a suitable consistency. This is a progédure
typi cally used in present-day concreteZcasting: techniques, wherein the"
mould material used is either netal, wood, plastic, or equivalent and -
wherein the nould is nost commonly a structure defined on five sides. ‘A

* fluid, or rather stiff_ concrete mix is,cast_into.the noul This. mx:
‘must be suc% ¢ megng ek, Yf’e:{)%‘&q‘(eg]‘yﬁ?%"\maﬁﬁﬁgaﬂﬁ?hers_%)gi‘ﬁ'&c?'ff?‘?I l's
all the spaces {nt noyl d . .c I .wIh CO e asti techpique -
descri bed caﬁfbv§2 ék%ﬁ og?er‘fﬁ?ﬁ@ga?eig%% b}hiheex%]gﬁ?égt ﬂgt i‘af “il’r‘ﬁ tal S
used restﬂé?psqimarnnnds unduly to constructions which have planar faces,
whi ch consi®%t” of metal sheets, slabs, nmould plywood, boards, or different
pl astic boards and plastic conponents. The creation of free fornms requires
difficult : : _
Alternatively, moulds can be manufactured in desired
shapes from splid materials, in which case the material to

be cast must have a suitable consistency.

This is é.pfbceduré typiéaily uséd in present-day concrete
casting techniﬁues, wherein :the mould materi31  uéed is
‘either metal, wood, plastic, or.equivﬁlent'and wherein thé
mould ié most commonly a structuré aefingd on five sides.
| A'flﬁid, or rather-stiff,_concreﬁe m;x is cast into the
mould. ; This mi#.must-be such that it can be packed in -
one way or another sq_thatsit fills all the spaces in the

ﬁould.completely,

The 'cqncrete casting techniqug' described above is _\;)
| probiématical to the extent that the materials . used
restrict .the. mbulds 'unduly to constructions which have
fiaﬁaf facés,'which consist of metal sheets, slabs, mdﬁld
plywood, boards, orjdiffe:ept_piastic'boardé-hnd plastic
compdnenfg. The creaﬁion of free forms requirés,diﬁficult
and costly;work.. Mﬁreovgr,:the_mahufacture of a mould of
~ the sort.d¢s¢ribéd abovg-fequireS-an abundance of manual

work and storage space, and is therefore costly.



and costly work. Myreover, the manufacture of a nould of the sort
descri bed.above requires an abundance of manual work and storage space, and

is therefpre costly. ~Innost cases, such noulds, even though they
are not “donpl etel y di sposable, . offer a serieg | ength of 10 to 50 pieces
for -toncrete panels. The cost of a noufd? Fs, 'however, so high that the

mould is, in any case, stored for a certain period of tine in case a
correspondi ng series is repeated. Fromthe above, it:has been found that a

fd i bund of _m | . d ' terials.
Nbr eover . the modPd PEEH wagSe8an ek iiSHidR e BYRhc thouh, thAY  AtRiL DOt

factured th ; ' f - h dyj
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only when the Ieg&%@gsof fbae &8hbpatal Cpakyesal Al Q:fod@'eﬁ‘fs'al'rhdi%ﬁi"’ qfs,

automation in the industry of prefabrication of concrete panels or,

general, ‘in the hoadever), "#&i hdghsakdt €he! imtihld eLH)i d¥eSanyt BEse OBt
panel techni ques described above do not offer any sinple p055|bylrf|es for
the automated maferacaur ceptatnulpériod of time in case a corresponding

' sefies-igefepeated.

From the ébove; it has Béen found that a mould-requires an
:abuhdahcé of manual work and very expensive ﬁateriais.
"'beeoﬁer,-the mould is'alwajs cOnsiderébly more expensive
than the product'manufaétured'thereby,_aﬁd the proportion
of the cost.of the mould in relation to the price 6f.the
product starts ﬁo  1ose its significance oniy vhen the

" lengths of the series are several tens of pieces.

In view of automation in the industry of prefabriéation_of'
concrete'panéis or, in-gehefal,_in thé industry making use
U B of casﬁing_'techniéues, the concrete panel techﬁiques
| described above do nbﬁ'offét-ény'simple-pOssibiIitigs fof_

~ the éutomated_manufaCture.of moulds.

An object of the presen't invention 1is i_:b_ eiiminét’e 'the.
drawbaéks_ present in the prior-art téchnology described
above and to provide an entirely novelitYpe of method for

v the-maﬁufacture}of moulds.



An object of the present invention is to elimnate the drawbacks present
in the prior-art technology described above and to provide an entirely

(n vel type of nethod for the manufacture.of noulds. - It has beenypossible '
‘to~achieve this. object by nmeans of the nmethod in accordance with the
i nvention, which is characterised in that -~  "~each nould blank is

manuf actured by feeding nolten thernmoplastic organic polynmer material
into a container which is open'at the top and which corresponds to the .
di mensi ons dfsdd e _ : ' 50 Y 08¢ CHOlmd R £
“material . bfeﬁ O\E/lvgst s rre‘ft??lgpgig)?%t %Itag %gfrﬁr#ﬁetglilgnk&ﬁ or W&B i ni ng,s oF

~ the pol ynerepat gfdtHodleiachaecbr@ahée wiemk tHeon invehition] | whierovesed,.
" and - this recovered materiral is heated to a tenperature higher than

its nmelti Nk aé tertisdE diwrggasuch a noul.d as i's no | onger needed, so as

to provide a blank for a new nould. Preferably the nelting point of

the organi€ poleach mouddi Bldnk | iss mamufadtired by feeding molten
thermoplastic organic - polymer material into a
container which 1is 'open_ at the top and which |
corresponds to the dimensions of the desired mould,

and cooling’ said organic polymer matérial_ below its

" melting point to form the blank for machining, | e
- the polymer material detached from the blank upon
machining is recovered, and |
- this récovered inaterial' is ‘he_ated to a temperature -
higher than its melting point and fed onto such a
mould as is no lon'.ger.l needed, so as to provide_ a '
blank for a new mould. _ | o
] Pi-e_ferabiy tﬁe__. meltiné point of ‘the organic' polymer
material is less than 150°C. | - B _

By means of the inv_enti.on, it has -Been_,_possible to combine
automatic manufacture of moulds and the use of completely:
free shapes in a way that has not been applied in the

pﬁor_ art.

The- m'e'thod. in accordance with the invention will be
d_escribed,' by way of example, in more detail with the aid

of the attached dra'ﬁings_ in which:



By means. of the invention, |t has been p055|ble to conbi ne automatic
nanufacture of mpul ds and the use of conpletely free shapes in a way that
bﬁen applied in.the prior art. The nethod in -accordance wth
the tion wll be described, by way of exanple, in nore detail wth
t he- ald of the attached drawings in which:= 3 =5- Figures 1 to 3 show
partly schematic views of successive processing stages in one enbodi nent of
t he met hod of  the inventlon ThIS met hod starts from the circunstance that

t he”free shapes therm eatedb neasof .an rically : '
control | ed rrgch'l %&&"H’(ﬁs ‘ﬁgpéFﬁig cﬂaﬁqat@c VO#LS?P sf péé’cFI‘t‘\aBSi"e

o T i AT sl S i, 3¢

draw ng, and theﬂﬁ%%?éf%ﬂ‘“” copies the design shown by the drawing on the
desired scale three-dinensionally in the nould material 8 so that the
details and limtations |nd|cated by the drawi ng are taken into account.

The- nunerlcally

This method starts from the circumstanee :hat the free
shapes of the mould are created by means of a numerically
controlled machine tool 3 to 5, moving alohg a rail 6,
whieh-shapes the=mould out of ; blank of suitable ﬁatefial-
. 8. The machine. -t001 3 to 5 vrecelves numerical
instructions from a compﬁter 2 that reads the drawing,'and.
the machine toel copies the desige shown by.the drawieg on
~ the desired scale three-diménsionailﬁ in the mould
_material 8 so - that ‘the ‘details and limitations indicated
by the drawing are taken into account. The numerically
controlled machine tool 3 to 5, ~which shapes the mould
material 8, receives the draﬁing data directly. from a
magnetic or 'ot_:hér- ‘data set 1 either without an 'op_tical :
g*j . _._ reading ‘device or by the 'intermediate of an optidél'
| reading' device. Theﬁ"fhe concrete 13 is cast from a
" feeder 14 in a way known per*seg;iﬁto the feddy-processeq.

mould 8.

 The mould materials 8 advantageously suitable for this
technique are, according to the “invention, such as can be
- used again and again for the formation of new mould

blanks} Such materials are, e.g. such organie polymefs”-



~controll ed machine tool 3 to 5, which shapes the nould material 8, :
receives the drawing data directly from a nmagnetic or other data set 1
ther W t hout an-optical reading device or by .the  internediatg - of
optical reading device. Then t{e-concrete 13 is cast froma
feeder 14 in a way known per se, int®© the ready-processed nould 8. The
moul d materials. 8 advantageously suitable for this technique are,
raccording to the, invention such as -can be used again and again for

'zrganrgrggtbﬂ%?s mo! nggigﬁ aris Sﬁéht %er 58% a%®eyih$g“"ﬁﬁg§pﬁhave
ol yet hyl chaeqadte, tﬂ‘f’?&“%eaae”a"%g?f’ég ?Q?Fgﬁ'??“&@e*?%'ye%’%ﬁ‘ﬁ%asn be
?rglﬁlt dI 2;2 %ee p?ép:?o leﬁéénﬁ‘géa%fetlrﬂ{ﬁﬂtg adrlriéiul ?glgﬁ{e or gan:c |Cnal

pol yner megg1| al Theebb t,hlti’ne#(IdEh behicabt Taito aatdegiré@rmpaaéuvea@
preferably bel ow 150 C t akes place as foll ows:
' ‘a preliminary blank, out of which the final" mould can be

prepared.

The - manufacture of a mould out of organic polymer
materials of this kind, which wmelt at a temperature

preferably below 150°C, takes place as follows: .

Ihto a spaéeIZ defined.on_five'sides,-in which the mould
'blank is intended to be formed, the polymer material 8 is
‘cast while molten'so.as'to fill'the-wholeVSPace'7. After
this material 8 has solidified, the desired shape 1is
machiﬁed_ using either hot-shearing 'or_ mechanic_al milling
‘or a combinat1on of boﬁh of these at the same time. .The:
detached material 12 . removed by this machinihg is i;/
collected in a... container 11 and, after melting: performed :
- by means of # heating spiral 16, returned through a valve
10 aﬂd a pump 15 onto another mould sfruéture, which has
already been disc#rdéd, or used. ' Thereby it _'refil.lls _the.
cavities provided in the earlier mould and permits renewed

form-milliﬁg (Fig.3).

Typically advantageous - organic polymer materials which



Into a space 7 defined on five sides, in which the nmould blank is i.ntended
to be forned, the polyngr material 8 is cast while nolten so as to fill the
whiol ¢ spage 7. After this .material 8 has solidified, the desired shape is
machine{ Using either hot-shearing or nechanical -mlling or a conbination
of both of these at the same tine. The detdhed- naterial 12 renoved by
this machining is collected in a container 11 and, after nelting

perfornmed by nmeans of a heating spiral 16, returned-.t:hrough a valve 10 and
a punp 15 onto anot her nould structure, which has already been di scarded or
used. Thereby i BeeEf thes requirgpentss ofr Fhejctpid nonld tecknigue| arengfor

permits renewed formpgilling (Fig.3). Typically advaptageoys, organjg¢

pol yner nateriaF§amRHFehP°qY§E€tW%%?%%Hﬂh?%ﬁmm? eﬁgffﬁewggggtmiﬂzﬁgbo to

techni que are, f xanpl| e | yoer -waxes. whos | ecukar ight, is.,1500

to 3300, as wel ?58§’v § oﬂ'?ligr oBRict™ réfo%l ?ﬁgﬁf‘ggtsi o 0P°\tﬁ'e§ﬂ%raﬁaii°n of
R tall oil. S . | -



-8- CLAIMS 1. Met hod for the manufacture of noulds out of nould material
bl anks- by machi ni ng each bl ank into a desired shape by neans.of a machine
tool controlled by a conputer on the basiis of a di-nensioning data s&t,
'chracterised inthat - - each nould blank is manufactured by feeting
molten thernmoplastic organic polymer8 waterial into a container which -
is open at the top and which corresponds to the dinensions of the
desired ould, and cooling said organic polyner material belowits nmelting -
point to formthe blank for machining, - t he pol yner material detached
from the bl ank .upon machining is redGhAIME, and - " this recovered
_ material is heated to a tenperature higher than its melting point and fed:
onto such a nould as is no |onger needed, so as to provide a blank for a.
new nmoul d. 2. MVet hod_ as cl aimed in clalm:l%ghara terised in that sald

organi ¢ polymer Method foz Jdhe menufeskurac off cupuddspAutet af) i dehx,

Char act or | SRFeTLAT ob apks; oby, sh iR Bagh: ATl S0 SRR from

the shape by means of a machine tool controlled by a computer

on the basis of a dimensioning data set, | |

characterised in that o _ _ o

- each mould blank 1is manufacfured by feeding moléen. ,;Jl;
thermoplestic organic polymer material ~-into =a '

" container which 1is open at the “top and which

corresponds to the dimensions of. the désired mould, _
and cooling said organic polymer material below . 1ts
melting point to form the blank for machining,

- the polymer material detached from the ‘blank upon-
machining“is“recovered and

- this - recovered material is heated to a temperature

higher than its melting point and fed onto suoh_e
(O

mould as’ is no longer needed, s0 as to provide a

blank for a new mould

2.  Method as 51A1mééfiﬁeé1a£m 1; cheraeterised in that
said organic polymer material is selected from the group

of polyethylene wax, paraffin, and polymerised tall oil.

3. Method as claimed in claim 1, characterised in that

the recovered organic polymef material detached from the

T



-9- bl ank upon machining is passed irnto a separate container. 4. Met hod
as claimed in claim3, characterised in that the recovered organi c pol yner
nat{%i I_%s heated in said.separate container~ 5. Met hod as clained in
cl ai .i¢ characterised in-that mlling is uged for machining. 6. - Met hod
as»clainmed in claim1, characterised i-n tha! hot-shearing is used for
machi ni ng. 7. Met hod as clainmed in claiml, characterised in that said
organi c polyner naterial has.a nelting point which is lower than [err]. 8.

T L R PRSI B A b

herein describe nce ccompanyi

4, Method as claimed_in claim 3, characterised in that’
- the recoveréd organic polymer material is heate&-in said

- separate container.

5. ‘,-MEthod as claimed in claim 1, characterised in that
milling is used for machining. |

U
6.  Method as claimed in claim 1, characterised in that
 'hot-shearing is used for.maéhining.

7. Method as claimed in claim 1, characterised in that
said organic polymer material has a melting point which is -
lower than 150°C.
8. A method of manufacturing moulds according to claim

. 1, substantially as herein described with reference to the

accémpanying-drawings.
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