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Dasoription

I0004] The invention relates fo 8 method of casting 8 material by bringing # into g fres-
flowing state thoough heating and introducing R inte & casting mould in seccordance
inder the effect of gravity, and & casting  mould or permanent mould for casting &
rraterdal, oy owall as for the use of 3 casting moudd for cagling & cast parl from moltan
metal,

[B062] When casting, sspecially through gravily casting, thers are mainly four proven
casting processes, namely boltom casting, side ocasting, 1op casting snd Hi casting, and
aithough all have cerdaln common advantagss, overall they all have certain
disadvartages.

I0003] For example, bollom casting vields lomingr mowld filling, but, during the
solidifioation process, the coldest material is in the feader or fger, La. the storage space
from which the matedal is B be Tod during solidification, which requires that the feading
must be ansuned by larger fesder dimensions,

{80041 In the case of side casting, while there is relatively hot material in the feeder, this
restdiy in more turbulent mould filling then s the case with boltorns casting.

[0005] In the case of top casting, the holtest matenial is By the rser or fosder, su that
although there is 3 guod Teading at mintmum feadsr volume, the quality of the castings
degrades as g function of the filling level due to turbulence.

[O008] In the case of i costing, where the holtest material is alee in the feeder,
grnvanted turbulenos and flow Hines gocur on the casting surface. Tha dirsction of How of
the Hquid materdal v dotormingd by the  contowr of the casting and s leads o
avarheating of arsas in the casting mould and thus alsg In the cast part.

[G0OT] DE 43 04 832 &Y discloses a method for filling 3 mould through nsing casting
route wherein an et opening of the casting mould is conneciad wig 8 pips connestion
with & spout of & holdding furnace containing molten metal, whereln the mould cavity of
the mould is held below the molien metal level in the container duwting the entire filling,
while the feader of the casting mould lies below the mould cavity during the filling and &8
braught up o & highsy position after Blling. The method should be less onetous in terms

of filling the mould and should offer improved casting guality compared with gravity
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methods. in addition, DE 43 04 822 A1 discloses a container having @ spowd that has a
housing which can be altached to an outlst of the container 1o implement the method,

IO008] DE 20 2004 020 881 U1 dizdoses a low-pressure casting method, whereln a
molten metad is precsed directly out of the melling furnace by means of a pump through

3 riger pips from below indo the mould cavity,

TOBGG] WO B004/038518 A discloses a casting method with disposable moulds. It this

cass, g mollen metal s pressed through a riser pipe in the casting moda! by means of
oW pressura.

IB010] DE 21 84 785 A1 discioses & casting method with direcional solidification and a
davice for carrying cut the method. The mould is filled with addyfras molten metal and
at & fow rate above the spesd of rotation of the slorage space cantroliable inflow from
the storage spacs vig the pipe sonnaction into the moudd savity it arder {o §ill the latler
withy 3 uniforny leved increase. The filling of the casting mould takes place by continuous
ifting of the samea. Upon complelion of the mould filling, 8 mostly falling directional
solidification can then begin, nitially serving as the fooder with respadct o the gravity
vector, and which then progresses 10 the mouth of the pipe connection, From this first
solidification position, the cast objects in thelr moulds progress i continuous transition
fo 8 predominantly horzontal main dirsction of solidification, and finally inte 3
predominantly vertically rising direction, whersin the solidification s completed iIn the
moulds until the beginning of the pipe joint.

[0011] The object of the present invertion iz to avold the disadvantages of the
waviously known casting processes and to provide methods for casting a matertal, with
optimal faningy eddy-frae awnuld filing, as well as optimum feeding of the hollest mstal
from & storags space thus allowing smaller storags or feader volumes. In addition,
overheating of contour-related material accumulations can be avolded, while drowlatory,
material, snergy, ransport and cutting opseations can be saved. Furthermors, the
production of larpe-soale and complivated castings may be simplfied and cheapenad.
Anothar aspent of the objest Is the creation of appropriate moudds for the efficient and
high-quality production of castings, a8 wall as the use of 8 mould for casting & cast part

from a molten melal,
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100131 This objstt Neved by a method having the characteristios of claim 1, through
a casting mould o permanent mould having the charaotaristios of clalim 13, as well as
by the use of & casting oould or permanent mould for casling a cast part of molten
matal sccording fo the characleristios of olaim 18, Further developmants and
advantapsous smbodiments of the vvantion will amergs from the respective dependent
slaims,

03] Acoording to the ivention, the method for casting 2 malerigl inllially reguires
bringing the matersl inte 3 flowable slate by healing and infroducing € info a mauld
wrder the affect of gravity, whereln the introduction of the material it the mould cavity
from below s sffecisd aooording to the pringiple of botlom casting, whersin the said
material ~ seen i ds How direction - i fivs! intmduced Inlo a sprue hasin of a runner,
then Hows through the runmer, and then through @ slorage space stuated in front of the
cavity and arranged below thig, and fom there info the pavity, wharein after infroduction
of the maleda! into the casling  moudd, this i than pivolad fogsther with sprue basin,
runner and storage space so that the storags spacs sssumes the funclion of a Teeder or
viser, and the solidfication of the material {akes place In secordanee with the fop casting
sringiple. Inother words, the matedisl s fivst heated inlo & Sowalds sisle and then placed
in & mould or in the mould cavity or the cavity accarding to the principle of bottom
casting, wherain the solidification takes place according io the principle of top casting/tilt
sasting.

{0044] In fhis care, the ntroduction of the materdal s into the cavity of the casting mould
from balow ac{;mcéing o hotiom casting, whersin the molien metal s inltially brought info
A sprue basin bving at least partly higher than the cavity, and than via an inlet lsading
downwards, then via a curve ~ the inlel - upwards o a slorags gspacs ling below the
cavity and through the outlst indo the cavily and the solidification is then effected with the
sturage space upright according o the type of top casting, wherein, beforeg solidification
of the material, the inlat mould s plvcted o that the storage spacs sssumes the fesder
ar rissy function.

B815] In order W0 provent lsakage of the moltsn melal from the sprue basin dwing

pivoling, it may be advantageous F 3 gale lving in the rurmer in front of the cavity ~ ssen



(327

16

Py
(6]

s
5%

A0

g

i the fow dirsction of the mollen metal - & activated v good time hefore or during
pivoting of the mould.
{&M 81 Howewsr, inslead of 3 gt a closure may alse be provided on the sprue basin
and activated prior {o plvoting.
{BIY] In this case, It s axpedient whan the plvating of the mould takes place about an
axiz which runs at lsast approximately paralial to the parting Hne plane!s) of the mould.
{0018] 1t may furthermore be advantageous § the cavity and the runner and thus the
parting fne or separaling gap planels) are provided or arrangsd at an sngle fo one
ancther, Either the runngy or the cavily may be armanged obligusly, bud both the cavity
and the runnar may alse be arangsd at an oblique angle to the horsontal, whersin the
cavily and the runner may sseh form an obluse angle, Mowever, the ocavity andior the
rutmier may also be at a shallow angle tu the horizontal,
B8] 1 may thus be particulady sdvantageous | the cavlly and casting runmer are
arrangad 8t such an angle o ong another and are pivoled logether theough such an
angle and it such a dirsction that, upon the sforage space reaching a position whars #
can assume the function of deer or feader, the runner shall not have vet reached the
horizontal, wherein # & padinuarly advantageous i the pi\f{}iiﬂg of the mould s caniad
out i ons divection in such & way thal the numer moves forward, so that the runner Hes
at loast slightly upwards in the solidification position andd leskage of the molien mstal
from the sturage spacg is nol possible, because, ag already mentioned, the lalter
assumes the functions of & riser or fender.
{0020} The bwention also relales {0 a corresponding mould o permanent mould for
casting & materal by bringing # o 3 Trealowing state by heating and introduding itinto
a casting mould under the sffect of gravity, comprising a runner with & sprue basip, a
storags space connectsd o the runnsn, a8 wall as 3 oavily provided with an inlet,
wheareln the sprue Dasin is provided sbove the oavity, wherain the runner sxtends from
he side of the cavity, wherairy, i order 1o introduce the material info the cavity of the
oasting mould from below accarding to the principle of bollon casting: the storsgs space
helow the inlel of the cavity and the inlet s aranged above the slorage spaoe, and

wherain e mould together with the sprus basin, runner, slorage space, inlet and cavity
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oan by pivoted so that the slorggs spaee s effective as @ fesder above the cavity for
solidhfication of the material atcording (o the principle of top casting.

[0031] A developmeant of the Invention relates 1 & mould or permanent medd, which
has a storage space below the cavily, inlo which the casting runner opens, wherain the
arag opaning into the storage space of the nmner has a section « the inlet - which lies
fower thay the srorage spatea.

{BORZ] The mould can be charactedsed further in that the cavity and the rsunnsy ars not
provided parallel o one another, but are at an angle to one another. The mould or
permansnt mould may be 8o configurad thet both, Lal the oavily as welt 38 the runner,
are inclined o one another, whersin they can form an obluse angls o oog anpther. The
angle may be so selacted that upon pivoling of the moudd into the position in which the
storage space comes 1o lie abiove the cavity - the solidification position - and the storags
space can act as 2 feader or riser, and thus the runner is In g position 1o avoeld Isakage
of the molten metal from the storags spassin which ot least & partiad section of the latter
protiiies at least slightly upwards from the harfzontal, Advantagaously, the mould, the
oavity argd the runmer are so arranged with respect to one another and the mould s so
nivotad that the aunner moves forward,

30231 The phvotable mould, in the case whers the runner and the storage space and
the cavity surounding the mould halves are sepoarated from ong another by
sorrespanding parting fineg, v sdvantageously srangsd so that there 8 8 pivoldd
movament about an axis that s 3t least approximalsty paralisd o the parting ling plane.
{00241 This mould - with the slorage spaocs downwards — can be filled with molten meatsl
seeording 1o the bolton casting prineipls, whersin the slorage spans is balow the cavity
and the solidification of the molten melal {akes place in the pheotad mould, whersin the
storags space sffactively assumes the functions of  feader or rdeer upwands.

(028 To avold the jegkage of the molten medal during or after pivoling, it may also ke
sdvantageous i the mould has a closure on the sprus basin or 8 gale providad i the
region of the runner, wheraein the dosure or the gale are operated before or in good time
diring plveting.

[D828] The invention also relates (o the uss of a rlatable casting mould or permanant

mold, comprising 8 mould cavity 1 form the casting, & fosder sysiem for fesding the
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mouid cavily with molien melal as well as an inlst or sprue channel via which the feader
gystem can be filled with molten metal, whereiln the fesder system i so arangad with
rospect {0 the mould cavity of the mould or permanant mould that, whan the mould &
rotated o a filing position, the Slling of the mould cavity with the molten msial via the
fsader systam is sifected against the sifedlive dirsction of gravity, and wherein the inlst
opening of the rurmer rovidad for filling the mollen metal s aranged on & side surfacs
of the mould al such & distance from s junclion in the foeder systarn that the filling
opening of the runney 8 arrangsd in the repoctive filling position of the casting moudd
shove e junction with the feeder syslem, wherain the following sipps am implemeanted

{0 vast a cast part from molten metal

&, Provigion of the casting mould
b, Alignment of the casting mould in g flling position, In which the molten mstal
fillad In the runner flows through the runner under the effsct of gravity, whemin
the main flow divection of the molten metal, Le the How dirsction in which the
moiten matal has {o fow regardiess of the aotual course of the runner in order v
pass directly from the inlet opaning o the junction of the runner i the fesder
system, and so form an angle with the divection of the gravitations! force,
o, Filling of the casting mould aligned i the Siling position with the molten metal
untit the casting mould including the runner is complstely filled with molien mstal,
& Turmning of the casting mould o 3 solidification position i which the molien
matal presant in the feader sysiam I8 pressed onlo the mollen matal wesent in
the mould cavily under the effect of gravity,
&, Holding of the casting mould i the solidification position untlll the molten mstal
prasent in the casting mould reaches a corlain stale of selidification,
. Removal of the cast part.
{0037 may be advaniageous T a olosurs is provided in the arsa of the sprue basin, &
gate can be provided sdvantageously i the inlet area. The axis of mtation of the mould

may uselully be orlentad horizontally,
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[0828] Caslings, which are produced ascording to the wventive method andior by
means of the casting moulds according fo the invention are mads, o parlicularty useld
and advantagenus way, of light metal alloys, sspecially aluminium alloys.

[B028] The invention is axplained in more detall with reference o Fig. 18,

[8030] Fig. 1 v 4 show & conventionst casting process 20 according o the prior ad,
whille Fig. 8 and @ show the casting method according t© the invention.

[G031] The Figres are as follows:

Fig. 1 schematically shows the casting pooess according o so-called bottom

casting,
Fig. 2 shows the casting process secording to side casting,

X
554

. 3 shows the casting process acpording o bop casting, and

71

%)

.4 shows the casting precess according {o 1t casting.

{68321 in Fig. 1 1o 4, the casting mould or parmanent mould Is designatad respectively
By 18, 18, 10 and 10, and the mould hollow space or the cavity by Ta ~tdl

{80331 Fig. 1 v 4 respeciivaly show 2 feader or riser 22 {0 2d, from which the so-called
foeding can be carried out during solidification of the casting.

[8034] In the cass of bottem casting, side casling and fop casting, the casting moulds
stand upright according to Fig. 1 1o 3, while in Fig. 1 and 2, the mell s introduwcead
through the sprus basin 4a, 4b. In the case of kop casting according fo Fig. 3 and tift
casting sccording o Fige 4, the dger do, 2d sise sarvey as the sprue basin In the case

of Hit casting sccarding to Fig. 4 ~ i the exampls shown here - the filling of the molten

P

metal s first carried oul in the honzontal state of the permanent mowdd 1D In the
container 2d" while the permanent mould 10 is pivoled according 1o the arrow 3, whersin
the molten melal passes through the fesder 2d uniil the permanent mould stands upright
and the solidification of the material is caried oul in this posilion with the feeder 3d
LEWIrds.

[O038] In the case of the boltom and side casiing socording to Fig. 1 and £, the material
supply is effected via the runner Sa, 5b shown in gray, first in the sprus basin and froam

thare into the cavity 1a, b In the case of boltom casting aveording to Fig. 1, the sprue



o5

10

o
93

basin da wins the Infel §, which merges into an intake 7, which is lowser have than the
cavity 1 and dalivars the molten metad into the cavity 1e through the sutist 8

{DO3E] I can be sean thal lamingy mauld Siling avises In the oase of bollom casting

aocording to Fig. 1 in the case of side casting acoording to Fig. &, the mould filling takes

place as g result of the elgvation of the hath lavel in the outled af the mould cavily and s

e

thus less lamingy than in the case of botlom casting,
{Q03Y] The most turbulent moudd filling ocowrs In the case of top casting acoording o
Fig. 3, leading 1o grealsy pressnce of oxidss, gas bubbles and foam in the mollsn metal
{%ﬁ&ﬁ; Signficant flow lines ocowr It the case of 1 oadling according o Figo 4 In
addition, the divection of flow of the matedial i delerminad by the contowr of the casting
thus feading to the overhaating of areas in the mould and defects adsing in the casting.
158341 In the cass of the i casling woosss aocording o Fig. 4 and in the case of the
fop casting process aceonding o Fig, 3, the hottes! matenal Is in the feeder feading
the bast foeding, bul, as ahready mentioned, the mould filling is furbulent instead of the
dagived laminar,
{00407 Iy the vass of boltom casting according o Fig. 1, as already meantionsd, lamingy
mould filling toke splace, whils iy the case of side casting according o Fig. 2, the
faminar mould filling is already degradsd, while both oasling methods, e botlom
sasting and side casting, have the disadvaniage thal the coldest malstial i8 in the fesder
ar riser meaning that optimal fsading can only take place theough larger feeders diging
solidification.
{80411 In the present invention, which is described in datall by means of Fig. §, 8 and
the advardsges of bollom casting and fop casting, La. the best laminar mould filling, are
combined with the advardage of the holtesl melal being lecaled in the feader durdng
solidification.
{30431 The casting s cartded oul accarding to Fig. 5, in the oasting mould Emﬁis'caie&‘ by
18 a shown practically in Fig. 1, Le. scearding o the botiern oasting process, wherain
tha molten matal passss inte the cavity 1e twough the ninner §o Hikewise shown i grey.
The molien malal fillad iy the sprue basin 4¢ flows downwards through the inlet s, then
through the area extending below a storage spaos B, the intake Ta, through the slorags

space & and from there through the outlst 8a of the storage space 8 info the cavity e
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Frior to solidification of the matedal, Tor axampla in résponse it a corlain amparatrg,
the antire mould 1E is pivoled, as shown in Figure 8, by abogt 180° about axis |
sarresponding fo the dirsction of rolalion il The storage spacs 9 i now upright o that
this storage space 8 now aols as the feeder or sy until the material has solidified.
{0043 Fig. ¥ shows a position of the mould or permanent mould 1E after & has beean
mivolsd from the position of Fig. & by about 807, The parting Hns 10 belween the two
miowld halves 1E" angd 1EH can be seen here, while the plvoting axis | is paralled and
rune thwough the plane formad by the pading line 10, In Fig, ¥, one can alsn ses the end
sirface of the cavity s facing the viswer and the end face of the slorage spase B, the
intake 78 and the sprus basin da.

&N

{G844] In many cases, §is relevant in the position according 1o Fig. 8, whether the
muotien metal isaks from the sprug basin dg, the inlel Ga ot the intake 74, becauss the
mchan mety present thers 18 no longer nesded for the following phases of the casting
DIGORSE,

{00481 U may be advaniagesus I the permanent mould 18 i quickly moved from the
position that it cooupiss just befors s in the position shown in Fig. ¥ © 8 position
shorily theresfter, so that the moltan matal can practically not leak from the cavily and
the sforage space. However, a closwrs 11 may be providad in the area of the sprue
basin de or 2 gate 18 in the area of the inlel, which are operated just bafore or during
pivoting, so that the runaegr s closed.

{0048] The pivoling can however also be pivoled about an addg, other than the axis
shown hers, thal is fovel or horizontal or gt leas! approximatsly parallel o the plang of
the parling Hne 10, for coampde, st least approcimatsly parpendicular to the axis L |
may thus be advaniageous 1 the pivoling in the dissction of the arrow 1 takes place so
that the runney o the sprue basin moves forward, s that the molten metal cannot leak
out of this untit # reachss a8 position when the storage space @ upright. Howsver, the
nivoting can slso teke place shout other axes or curves than those Hlustated, for
axample axas or surves othar than the axes shown, wherein by using 2 oloswrs or gsts,
the direction of rolation with respect to the legkage of the molten metsl from the casting

runnee is fess orucisl,.



o

5

0

el
LA

M
W

00471 Fig, 8 and ¢ show 8 cavity 20 and & least parts of the nunners 21, La the inlat
22, tespeciivaly arranged at an angls, Le. at an oMuse angle to one ancther,

{3048 1 can again be seen that the sprus basin 33 and the cwrved inlel 24 open into the
storage space 25 and pass vie an cutlet 28 infe the cavity, The tavity 20, the storage
space 25 and the inlet 24 may be su arrangsd with respect {6 one another that the inlet
34 s lower than the storage space 25 and this in turn is ower than the cavity 200 In
same sages, it may also be advantagsous or sufficient § the inlat 34 Is not placed below
the storage space 25, Fig. & and B show the cavity and the irdel, as already mertionad,
at an ohiuse angle 28 {o one snother, wherain both are at 3 respactive angle 37, 281to s
plane 28, which exiends st least approxinmately perpendicular o the horizontal,

10048] Following the infroduction of the molten metal and in good time prior o the
sctidification therend, the moudd 30 is phvolad inte the postlion shows in Fig. 8 abouwt the
axis 31, which is af lsas! spproximately paraliel to the parting line 32 of the mould 30,
La axpediently i a pivoling divection of the arrow 33, sa that the runner 21 is moved
forwards with the sprue basin 23 fo a position in Fig, § whergin the cavity 30 s rought
indo such & position that the storage space 25 s now ncated shove the cavily 20 and
the storage spase 85 can assums the functions of & river or feeder.

IB0S0] The pivoling s effected as far as the nlet 22 doses not quite reach the horontsl
34, and may thus have Hitde or no leakage of madien metal,

0511 i can be seen that the casting or moulding according to the invention enables the
moulding v be affected according fo the winciple of bottom casting in crder B offer
aotimal laminar mould Blling comparsd o the other casting mathads, and solidification
o the principle of top casting, which in fuen resulls i the bast possible feading,

18083} The invention further relates o castings praduced by the invantive method gndior
moids gecording ko the nvertion. Although the inventive method is particudarly sultable
for the processing of lght metal, especially light sloys such as aluminium slioys, the
invention is not limited o upe with light meatal alloys, bl can provess othsr matsrials,

including noremetaiiic materdals in accondance with the invention,
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Eljdrds anyag Snidsére, tniGlorms anyag Snidsdre
valamint Sntdforms alkalmazdse agy Sntvény dntésére

TN IR TR T T
SGENYFONTOK

1. Efjdras sgy anyag tnlésdre ennek agy folvdskdpes Sliapoths vald hozass-
val, melegités &s egy Sntdlormaba, 8 nehézsdyl ard elve slapidn IBrlénd bevitele Ot
in, azeal jollemesve, hogy az anyag bevisle s tntdfonma (regébe alulrdl, a o
nékdntesi elv szerint Wrténik, ahol az anyagol — cmek a folyasivdnyaban ndave
elbszdr egy badmidosatoms bedmidosdszéidbe 1pldliuk ba, ezt kiveiben sx kevasz-
{Ginlvik a bedimiGosatomdn, majd egy, 8z treg ol &s ar alall sthelverkedd tEmid-
ieran, &s innen av Gregbe Omik, &9, hogy 82 anyagnak ag dntdformaba vald bavezs-
asdt kdvetden et a belimidossardvel, 3 betimidosatomaval @8 a taroldtérel egyilt
siforgatiuk, Ggy. hogy & Broldter felvess! g tdpfel vagy & foltohd szerepdt, és a2
anyag mageziidrduldsa a faltirdl vald dntds elvének megislelden valdsul meg.

2. Az 1 igdnypont szerintl elidrds, azzal jellemezve, hogy a bedmiSosator-
nanak van egy olvan a felilele, amely slacsonvabban helyazkedik &l mint 8 1arols-
©r, azon K alall, amig a2 shyago! betdplaliuk,

3. Az oldxd igénypontok egyike szerintl efidras, azzal jellomezve, hogy a
badmidosatomaban és a2 (raghen bizlositunk egy kaput, amelyst ar elforgatas aldit
axtivalunk.

&. Az oldzd igénypontok egyike szatintl sljards, axxal jsllomervs, hogy ogy
slrardst bistositunk 3z Sntbfoma bedmiSosdszéisn, amely slzdrast az elforgatis
st aktivaliuk

B Az olfzd igényponiok ogyiks sxerintl slidrds, azesl jellemexzve, hogy az
Sptdforma elforgatasa egy olyan tengsly kdrtl valdsyl mey, amely parhuzamos en-
nek shdlaszid-bomaterés sikjdval vagy sikiakal,

8. Az olied igényponiok egyike szerintt oljards. azzdl jellemezve, hogy a5
reg &s a balmibosatorna sgymashoz képest agy sziighen vannak sthelysazve.

7. Az si0ed igenyponiok egyike srerintl offards, axzsl jellemezve, hogy sx
Ureg és 2 bedmiSosatoms kdzil mindkettd, a KO8l fuld vizszintes sikhoz képest,
agy sziget 28r be.



8. Az eldzd) igdnypontok agyike szerintl elidras, azzal jsllomezve, hogy ag Greg
&g @ bedmidosatorna, egymassal vald viszonylathan, tompaszdgst zémak be.

8, Az elfzd igényponiok egvike szerint olidrds, azzal jellomaxve, hogy az
{reg esivagy & bedmiGosatoms, egy vizszintes sikkal vald viszonvlatban, tompassd-
qet zamak b

10, Az =828 pdnyponiok sgyike szerinll elifras, axzal jollomeave, hogy as
iragat &5 & hedmidicsatomat, sgymdssal vald viszonylathan, olysn szdgben boosdtiuk
rendaikezdsre &3 a forgast lengely kit olyan szigben &% olvan banyban forgatiuk f,
gy, amikor & Wrolter olér egy olyan helyretet, amalyben a felveheli agy tapfe) vagy
FoltGHO szerepdt, akkar g badmidosatoma még nem érle of a vizszintest.

1. Az sldzd igdnypontol egyike szeorntl oljdrds, szxsl jsllamszve, hogy o
forma slfforgatasdt olvan yanvban végezeik, hogy @ bedmidcsatoma megsidsl,

12 Az 2lOxd igénypontok egyke szerintl sljidrds, azzal jellomerve, hogy 2
folydkopss dllapotba hozolt anyag kifolyk a bedmiSosdszaébdl a betmibosatoman,
azaz egy, a badmiboseszdhez kaposolt badtmidnyildson és egy shhez kaposolt be-
manti nvildson karsstil, mald fovdbblolyvik 8 troldtérbe, a bamenet psdig, legalabb
snnek sgves Telliletel, alacsonyabban helvezkednsk o mint 8 Broldtdr, és tovabha a
tarololér agy Kimenell nyildsan kerasztid az Sntdlorma Gragébe, » taroidisr pediy,
iogalabh ennak egyes feliilelsl, slacsonyabban helyesksdnek ¢f mint az Urey, és,
hogy » belépSlantaht tortalmazd Ontéformal, a bedmidnyilast, 3 bemansl nyllast, a
tarold terat, a kimensti nyilast és az (reged, a2 anyag megszildrdulssa ol elfforgat-
Uk, tgy, hogy a tarolotér dpfeikent vagy foltGldként mikddion.

13. Onttforma vagy kokdlle (1) egy anyag Ontésére, ennek egy folyasképes
alapotba vald hozdsaval, melagitds &5 sgy Sntdlormdba (1B} 3 nehéeségi orf shve
alapian rtend bavilele G4én, amely magaban foglal sgy betmid-cedszdvel (48} sl
tolt bedmidosatomat (8¢, sgy 8 bebmidosatamahor (5o} kaposolt rultteret (9) és
sgy ehher kaposcolt Gragsl {1e), amsly sgy bedmidnyilassal {(8a) van slldiva, a
vedmiSosdszdt padig az reg (1o} felell bidlosijuk, & bedmiScsatoma (8¢} az trey
{1a} oldalén fut, ahol az anyagnsk a8z Snidforma (1E) Gregébe (1e) vald bejuliatdsa
alulral, @ fendkOniest slv szennt Wrdnik, 8 Wroldier az Urey {1e) bedmidnyilasa (8a)
alatl halyezkedik ol 88 a bedmidnylids (82} a Broldtér (B) felett helyerkedik of, és
ahol gz Sntdlorma (18] siforgathatd g badmidosdszével {4g), a hedmid-csatormaval
(Gc), a taroldterel (B}, a bedmibnyilaseal (8a) és az Ursggel (1) egylit, Sgv, hogy a
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Wroldldr (8) egy, ar (reg {1s) felefl lovd Gplafként makodk, ar anvagnak a fidied
vah dntés eivenel meglsleiten trténd megszildrditasdra.

A 13, igénypont szerintt Onidloma, azzal jellomezve, hogy az snidionma
{1E) forgast lengelve () vizsehnes,

18, Egy forgathald csapagyas ontdforma vagy kokilla (IR, 30) akalmazéss,
amely magaban foglal egy onidt Greges feret {1a, 20}, amaly a2z ontdrdsxt képex,
egy bataplald rendszert (8] az Sntdl Greges ek (e, 30) olvad! Bmmasd vald Sols-
lasara &8 ogy bedmidnyilast vagy batdpldis ceatomat (8a, 23), amelven keresailil a
bataplald rendszer {10) megidithatd ohadt fémmel, & boldplald rendsser {9, 35) pe-
dig, sz dntforme vagy & kokilla (1E, 30) &ntdl Oreges lerének {Te, 20) viszonyiats
ban, dgy van slendeeve, hogy sgy betdpialds! helyzathe fordilolt Sntdlonma esatén
az OntoH Greges témek {To, 20} a7 olvadt Bmmel vald megitiése a beldplald rend-
szeren keresxtll (8, 28}, & gravitdcids halas irdnyaval clientélesen valdsuyl meg, &s
ahol & botaplald csatormanak 8a, 22) 22 ohvadt M hebntésére bictosiiott heldltd
nyitasa (de, 23}, az dntdformanak {18, 30} sgy oldalsd feliletén, idvel annek a betép-
&l rendszerbe (8, 25} vald nylidsdtd! helyezkedik ol Ggy, hogy & betdplald csatoma
{Ba, &2) belbltd nyllasa (e, 3} ax dntiforme megheleld bheldpldidst helyzetsben,
annek 2 beldplald randszerrs! (B, 25} vald tssaafolvass felett legyen taldthatd,
2gy dntvdnynek sgy olvadt fambdl vald kidntdsére, amely magdban foglalls a kdvel
kexd gyartss! Bpssekat

ay s dntforma vagy kokilla (1K, 30} biztositasa,

by ar Ontéformanak (1E, 30) egy olyan betdapldldsl helyestbe vald igazitdsa, amaly-
ben & belapldigs! ceatomaba (Ga, 23 6nitH olvadt &m, 8 gravitacid sradménye-
kénpen, kerssztGifolytk a betdpldidsi coatoman (Ba, 23}, ahol az olvadt fam i Inlyée
§i rdnya, azaz ag o folyast rdny, amelybe az slvadt ¥m folyna, figgetent! a batap-
B osatoma aklugls helyzstotdl, azeal a célidl, hogy Wavetlent! sidrie a beldplsld
caatomaval vald Ossrefolyast a betdplald rendszaben, sgy sziigst zdr be 8 gravite-
¢id hatasanak az rdnydval,

¢} ax dntdformanak (1K, 30} 2 megioiése, amely mags a betaplalast helyzethe van
gazitvg, ax olvad! femmel, amig a betdplald csatomat (Ba, 22) magaban foglald én-
Wiorma {1E, 30) teliesen magishk oladt Bmmel,

dy az Ontdformanak (1E, 30) egy olvan megssilardulasi helyzetbe vald forditdss,
amelyben, a gravitaald hatdsanak kdsednhetlen, 8 betdplsld rendazerban (8, 25)
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wlentevd olvad! anyag nyvomast gyakorol az ottt Greges Wrben {1s, 20) islenlevd
olvadt anyagrs,
8} az dntdformanak (1R, 30) a megsaildrdulas! helyzetben vald tarldsa addiy, amig
ax ontdformaban (1R, 30} aldihatd olvadt t&m sgy meghatdrorott seilardudasi fokot
ol rem &t
f} ar dntvinynek ax dnidformabd! vald kvdtsle,
18, A 18, igdnypont szerintl alkalmazds, axss! jellomezve, hogy ey elxdrast
hiztostunk 8 badtmibdosssze (de) kimyakén,
7. & 18, lgenypont szerintl alkalmazds, sxeal jellomeszve, hogy sgy gatal
{12} biztositunk a3 bedmidnyilds kdmydkeén,
18, Az olt2f igénypontok agyike szerintl alkalmazds, azxal jellomezve, hogy
ax Grdlforma (1E, 30} forgasi tengelye (1, 31) vizszintes.

A meghataimazott
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