NG 2005 1 A nethod and. apparatus for the hot shaping of nolten gobs
;hngﬁcgﬁ:iog relates to a nmethod and an apparatus for the storage anﬂ hot
9 shaping of nolten gobs. The gas bed storage of nolten grRBBmbs2@st €C gﬁqﬁe
t hat has been established for a |ong period of time. The gob is stored o
the gas bed, which |leads to technical 4advantages concerning thF ¢ e
t enper at ure bal ance and thus the honngenelty and 10 surface quality od ne
gl ass product thus produced. There are principally two nmethods to produc
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According to a second nethod the porous nold base is flowed throug

ich
conti nuousl y bYhegemiedisidragews npiton yolsis & tb héﬁha'%tb@g}, %slgtﬁl?shgﬁfo | fhe
ol d The ol PGSR RE ThEoR ' Sokath g aas feduiiah 1ewds pdeshical
|mr)1t roduced i nt&dvah@gﬁa koncernihg the tempetature ?ﬁ%gﬁf?gqhgg ?% i@,b:d e@@n%lc{ ﬁa gl ; )
h ac
Y °ECL?§'F"8§§P“%ZS€*§%@L%8 Progigt e produced

L /
[

There are principally two methods fo produce a gas bed:

According to a first- method, a porous mold base is saturated with a liquid that will
15 evaporate at the process temperature (usually water). The thus arising gas

cushion prevents the direct contact between the mold and the gob. The

disadvantageous aspect in this method is that the vaporizable liquid needs to be

re-applied after each pass, thus limiting the possibilities for a continuous working

method. Moreover, the formation of such a vapor cushion is time-dependent and
20 consequently leads to an uneven thermal household, which i impairs the . process

| stablhty

According to a second method the porous mold base is flowed through
- continuously by a gas and thus produces a tempora!ly stable gas bed which

25 prevents the contact between the glass surface and the material of the mold. The
only problematic moment is the one in which the gob Is introduced into the mold,
which usually occurs in free fall. As a result of the drop impulse, a short-time
contact occurs in this case and thus an at lsast occasional adherence or gluing of
the gob on the materlal of the mold. In the case of a rapidly progressing

- 30 . continuous process the occasional adherence is a serious problem because




‘i._tt!e hi gh terrpearcﬁtur

' terial of the mold. In the case of a rapidly progressing
ggecgg?igﬂohgeppgcess the occasional adherence is a serious problem because
7 Novenber 2005 2 a) it leads to reductlon in yield due #RcdchABrbbigs ¢ the
produced adverse surface quality; b) it increases the wear and tear of the
nol ds, and c¢) it reduces process stabiljty. 5 If the flom/re5|s;aﬂce o]
porous nold is high, it is necessary to work with relatively hlgI ?as
pressures due to the thus caused drop in pressure, |eading to {S atively
hi gh operating OS3e rgoverh t here %s the |ikelihood of a mold .
br eakage, beca@ié ’Fﬁ%s {\5/’58 \Gion in yeld dé‘@t‘?H@@%Wh@&ﬁdv_drs!esuﬁedaa?t;anrqlé%t -
high. It is Kkipinincreassdthe aidaeandiador thBdlolds, GRGtai n mninumdiffe

[ bl est possi bl e
ressure is 10 essary for the_even format!on of the sta :
gas film whi cﬁpggrﬁaﬁ%esypée‘l’ﬁsé\?@g"f%st econonmically by a nold base with

e _ ost
ively low values for the gas perneability, but with the evenes
Lglsgit Ib?lg éi striution of pores over the surface. Various approaches have
been taken in H?%%ﬁOW@Sg\%]cgqﬁﬁ'@ ROYPIS Baldds highaibis metéssaryits vairawith sur f ace

and the suppor tdatelyVigags @ésduies diR @ s M0l ABLE A, @f Lhe

' i i have
fir: ht h .subgrqup of . the periodic table e _
Ikgsteﬁggnggtmﬂy 4 g cari§. Mpisower, there Isdhe lilsstihadd ofdi mekit cont act

. between hot gl lreakaes begdude tiﬁ?é'ﬁr’@séﬂl?é HRd¥chng lgédﬁetﬁé @ﬁc{ﬂf%\éﬁlgg\ge?%tﬁgﬁ.ﬁﬁgr , and

' entire
therefore lead in nost cases to a |ack of co . .
process. One ﬂﬁ?"‘@r gﬁiﬂﬁéﬁerﬁﬁl@ that arertain minieum diffdrential pespedus nol d

. N : i I t
bases. TOhese mumbssarpicy theedbn!Brnbdidn oPiHERk Lt Rhesifid lgé@ﬁ_ln‘f,) Which%arBedu® O
|eve§ ﬁmst economically by a mold base with relatively low values for the gas
permeability, but with the evenest possible distribution of pores over the surface.

Various approaches have been taken in order to avoid the adherence between the
15 glass surface and the supporting surface of the mold base.

Molds of noble metals of the first and eighth subgroup of the periodic table of
elements do not have the tendency towards adherence and giuing in the case of
direct contact between hot glass and mold; such molds are very expensive,

20 . “however, and therefore lead in most cases fo a lack of cost-effectiveness of the
entire pr.oéess.

: ") One has also used base metals or their alloys as porous mold bases. These

materials tend to the formation of scaling particles due to the high temperatures
25 which could reach into the glass. Moreover, the pore structure of the mold base
can change by scaling. Moreover, in mold bases made of metal with oxidized
surfaces there is a higher tendency towards adherence and gluing of the gobs. For
this reason base metals or their alloys are unsuitable for the porous mold material.

30 - There s no tendency towards adherence and gluing of the gobs in a mold base
made of graphite, which is why graphite s also frequently used.




25 which could reach into the glass. Mreover, the pore structure of the
nol d base can change by scaling. Mreover, in nold bases made of netal
with oxidized surfaces there is a higher tendency towarédg,agdhesrgace and
gluing of the gobs. For this reason base netals or their alloys are
unsuitable for the porous nold material. 30 - There is no tendency towards
adherence and gl uing of the gobs ¥n a nold base nade of graphite, which is
why graphite is also frequently used. 7 Novenber 2005 3 Due to its high
corrosive tendency with respect to air, graphite is very limted inits
application tenperature. 5 Although ceram cs such as silicon carbide or

cordi eri bae ¢l Hidh& h. te rature resistance, there
is still an adhelrggnccz)g%%?e %ﬁlehéwﬁ{%sgeﬁg tﬁ alry g’&’;/‘sé’terwé’l“é@q indtsy | ow
t enper at BRICatgHsaieREes of the invention nay prOV|de a nethod and an

appar at us mnth 10 which nolten gobs can be stored by neans of gas bed
st orage on Borous nold base and can be subjected to hot shaping w thout

t Re occuf @Hs cgrarainy sephranglionm cabiie veoatictite ddiR! BOBs QNG YpPOrting
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cost-effective, Especi al i nexpensi ve
to prodtﬂ!@a %8t 'Eeﬂﬁt\/eIYth\@&ﬂnmamw frequently over long periods. This 15
object is achieved by the features of the independent clains. 20 25 30-
Accordin Iy, an asPect of the present invention provides a nethod for hot
shapi ng Bodiments of the invention may prowde a method and an apparatus with

10 which molten gobs can be stored by means of gas bed storage on a porous mold
base and can be subjected to hot shaping without the occurrence of any giuing or
adherence of the gob on the supporting surface of the mold base. The method and
apparatus are to be cost-effective. Especially, the moid base is to be durable and
inexpensive to produce, so that it can be used frequently over !ong periods. This

15 ‘ object is achieved by the features of the independent claims.

Accordingly, an aspect of the present fnventfbn provides a' method for hot shaping of
molten gobs on a mold base by interposing a gas bed, comprising the steps of:
20 producing a mold base made of open-pore material: _

T “coating permanently the supporting surface of the mold base with a glass
contact material which prevents gluing or adhering to the geb, and such a
coating material is chosen or the coating materiai is arranged in such a Way
that the layer comprises open pores after its application which allow a gas-
conductive connection between the lower side and the upper side of layer;

25 and

charging with a gas to the mold base in order to produce a gas bed on the
upper side of the layer.

20 Another aspect of the present invention provides an apbaratus for the .hot shaping of
: : molten gobs on a gas bed, comprising the following elements:

a base made of an open-pore mold material;

| the gupporting surface of the -mold base is coated with a glass contact




nol ten gobs on a nold base by interposing a gas bed, conprising the steps
of : producing a nold base nade of open-pore material; coating permanently

the supporting surface of the nold base with a glass confaghLdBsRr 1 al
whi ch prevents gluing or adhering to the gob, and such a coating materi al

is chosen or the coating materi al |s3ﬁrranged in such a way that the |ayer
conpri ses open pores after its application which allow a gas- conductive
connecti on between the |ower side and the upper side of |ayer; and
‘charging with a gas to the nold base in order to produce a gas bed on-the

upper SIden@fertah@htﬁbeévenw&nhgbraémﬁ{gtefthé -present invention provides
an appar at lﬁs for the hot shaping of | ten gobs on a gas bed, conprising

the fol | owlAJA¥Er Endlpe ePerPemys: nade of an open-pore nold material; the
SUPDOT t | NGa it bactibn kfioBbdloR Bk oFRBRRY %wwﬁ%% Aaseontact 7

Novenber 2005 3a material which prevents urng or adherin o the gob;
the. |l ayer TANHEIPRFHdP 08l agapds tee baaﬂwhish passesdierdugin t he side of

the nol d hasenoMibade h§w@M§§E@ngﬁfﬁ%@o?%?oﬂﬁ@[d order to apply a gas to the
‘nol d base which passes through “the nold base’as well as through the pores

of the layer. The invention is thus based on the knomn-nethod for hot

shapi ng, ase y be provided
with ope nw%’hn%rRBh tsl’](l:j 3%8%&1 W @%Wﬁ?%ﬁo?d]f%ﬁ 5§?@§1 RR RAOYhei r part
energe fr dﬁ? ﬁ@ses Y$edngpeid bpgeamey tf provieed with apen pores which can be flowed

through by gases which on their part emerge from the suppomng surface of the
mold base and form a gas bed there. The supporting surface of the mold base facmg
the gob can be coated with a material which due to its properties, and especially its
thermal and chemical resistance, ensures a stable process. The layer can be used
especially as an anti-stick means which does not stick or adhere to the gob itself. This
leads to the advantage that the mold base can be made of any other material
irrespective of its tendency to adhere or glue. A relatively inexpensive material such
as a base metal can be used.

Moreover, the said layer can be arrarniged and/or chosen in such a way that gas passing
through the pores of the mold base can aiso pass through the layer. In order to realize
this it is possible to employ various approaches in accordance with embodiments in the

invention. Thusr a layer material can be used which shows porosity itself. Pérous

;
‘




X nd forma gas bed there. The supporting surface of the nold base
‘PgL?ngaSShg gob can bg coated with a material which due to its properties,
and especially its thermal and chem cal resistance, ensyfgRmBerséiabl e ]
process. The |ayer can be used espeC|aIIy as an anti-stick means whic
does not stick or adhere to the gob its This leads to the advantage
that the nold base can be nade of any o her material irrespective of its
tendency to adhere or glue. A relatively inexpensive material such as a
base netal can be us d Nbre ver, the said Iayer can be arranged and/ or
chosen in such MR capbus,alse bagppliastin L@'ﬂeltthlskqmsesomfhetémppomhd base

can al so pass TsherctQBf th@ﬁ]dl@ﬂé%fe bebBuy f&eéroésoﬂqvﬁ@éed%ﬁ' d?%@ﬁtaéw?yﬁ %rﬁ %%SI bl e

to enpl oy variQus approaches I n accordance w
i nvemt)l o% Thug %aWFﬁlféﬁf%tl@ﬁasaalswww meitatiahini vdtictsthe werasandysfotry diski

li.ed in arger
Porous 7 Noveniges apfietich, | ayer materials can thus also be appli e
t hi cknesses on the[?dgupporti ng surface of the nold base because its

cross-flow capabilities are always ensured in the applied state. It may

r| n | ication.
5 TE Toarso prackisobordblgl b 2 %X?QWH%WQ‘Y L B st ofableciRgs e of
nobl e materi al Or%ﬂogeﬁﬁﬁﬁ'@"ﬁbtﬁ'ls excludgs tienpreblemdinked: o adﬁeremce]lpk lr"]rirlg nI g 0
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¥ s applied by
material is inproved si ant| pp
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(porosify and lﬁﬁﬁlﬁéf%héﬁh@b@’g%&rﬁ&g eO(B}ro% ty h@@ﬂ%@&%ﬁ&ﬁ?@#ﬁ of the Maid' &' <

Pore structures which are favora
Lo material is maintained. Pore structures which are favorable for the mold material

lie at 5 to 20 % by volume at ds; vaiues for the pore diameter between 2 and 100
ym.

15 An asymmetric pore structure of the mold material is produced in a further
embodiment of the method in accordance with the invention. This means that the
mold material facihg the gob has significantly finer (e.g. dso value smaller by a
factor of 2) pore sizes than the stability-maintaining and coarser pore structure
beneath. Depending on the application, the pore size range on the glass contact

20 side is between 0.5 and 50 ym (dso value). Three advantages are obtained by this
arrangement

) : | 1. The relatively fine pore structure of the side facing the gob causes substantially
" smaller mechanical surface faults even in the case of occasional glass contact.
25 :

2. The fine-porous layer does not have any stability effect; this is assumed by the
coarse-porous layer. Due to the low layer thickness of the fine-porous layer the
cross-flow resistance of the mold as compared with a mold consisting
con8|stently of fine~porous material is strongly reduced, which can be noticed

30 by a reduced pressure loss of the levitation gas and thus a lower susceptibility
to faults of the process (e.g. by mold breakage) and by a reduction of the




lie at. 5 to 20 % by volune at d50 val ues for the' pore dianeter between 2

\ ‘ : p ial is-
and 100 pm 15 An asymmetric pore structure of the nold materia
produced in a further enbodinent. of the nethod in accofdanag,doh 'Fhe

i nvention. This means that the nold naterial facing.the gob has
significantly finer (e.g. d50 value smaller by a factor of 2) pore sizes
than the stability-naintaining and coar'ser pore structure beneath.

»Dependl ng on the application, the pore size range on the glass contact 20

d by
de is between 0.5 and 50 pm (d50 val ue).” Three advantages are obtaine

?Ihi S arrangerrentOpeIa'“gr?QSﬁSel atively fine pore structure of the side facing
the gob causes substantially smaller nechanical surface faults even in the
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mat er i alngl s st roﬁgﬁ'ypfoéfﬁduéwﬁﬁce\ﬂﬂahw of the ghssrml:)dmmusﬁrdamced reduced. pressure .

“loss of the levitation gas and thus a lower susceptibility to faults of

t he process (e g. .by nol d breakage) and by a reduction of the -Z Novenber
2005 oper at i ngPdnrpipally, the agyramgtic mbldmatmalsmmdlﬂfmmgibrm driofiferMPE@ihs, | ayer
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structure Thi s ‘contri butes tovvar
gl ass product thAgamererramiss - Qaramssspahdalgle méim—amjolérmétal)@trﬂmdeﬁbrﬁﬂte“ als can

differ 1f0r om O'IBre?é}%I?%e-pBro?H‘ﬁBb@ metal layer on coarse- porous ceramics or coarse

ey ~ base metal such as stainless steel)

The application of porosnty-mamtammg starnless steel Iayers on the coarse—porous
substrate can be made by the usual methods applicable for this purpose such as
15 - by sputtering, spraying, immersing or separation from solutions or suspensions. .

' The asymmetric structures can be produced by a method usually employed for this
‘purpose (such as by spraying or by sintering together two prefabricated mold
bodies of different porosﬁy with respectively adjusted geometry). The relevant
20 aspect is only that the thickness of the fi ine-porous layer is not more than 20% of
the overali thickness of the asymmetric structure. A porosuy-mamta:nlng coatmg
~made of noble metal for reducing the adhesive tendency can be addltlonaily

S ) SR - appiied onto such a fine-porous layer (|f it consists of a ceramzc materlal ora base -

L 'metal)
' Itis also possible to.only produce the pores of the layer after its app'iication on the
suppoﬂihg surface of the mold base in the case of any kind of coating material, i.e.
before a gob is applied. This is performed for. examplé by gassing prior to the start-
- _up of the unit. Gas emerges from the pores of the mold base, produces fine bores ;
30 Cin the layer asa result of the energy of the fine gas jets, which bores are




way that the coarse and fine structure have chem cal corrp05|t|ons that are

‘either the same (ceramics -'ceramics or noble netal nobI e metal)-.or

different 10 (preferably fine-porous noble netal Iayer opNg‘pIg[;esgmporous

‘ceranics or coarse base metal such as stainless steel). The appli cation
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Novenber 2005 method and apparatus in accordance with the invention. It allows producing
10 : semlf nished glass goods with a fi re-polrshed surface in a continuous and cost-
W -~ effective way. The shape of the semifinished glass goods comes close to the fi nal
shape. The method and the apparatus are especially suitable for producing optical
lenses, as well as planar bodies. The direct contact between the mold base and
the gob is reliably prevented, so that the glass surface is completely free from
15 " faults. Even an occasional contact between mold base and gob such as during the
filing of the mold base with molten glass has no serious consequences on the

product quality and the service life of the mold base,

lt Is appropriate to arrange the apparatus in such a way that the layer has a finer
20 . microporosity than the mold base.

tis further appropriate that the microporosity is between 0 1 and 20 % by volume,
'.) S preferably between 4 and 15 % by volume. B '

25 it i'sffurther appropriate that thé.openmpore mold‘r'rraterial isa refraotory-metal.

itis further appropriate that the porous refractory metal is frorn the group of NiCrAl
or FeCrAl alloys -

30 - Suitable mold matenats are principally all ceramics or refraotory metals insofar as
the same have a sufficient temperature stability and resistance to thermal shocks.




maint ai ned during the hardening of the layer, so that a gas bed is able to
form between the surface of ‘the layer and the gob. In any case,  both the
material of the nold base as well as the naterial of thé7Neeabdb@snust neet-
all requirenents placed on the process. These materials nust be especially -
‘heat-resistant. it is only thus possibbe to subject nolten gobs to a
contact-free shaping with the mnmethod and apparatus in accordance with the
~-invention. It allows producing- 10 sem finished glass goods with a

fire-polished %ﬁéf i@ in a continuyous and cost- effective way. The shape of

the senifini shé 6‘% Dalslare prelice Bg%rt?éi"et"r@atmgw\arthtr@ﬂw,tmoftﬁ@esuwyhod

and the appar aemplayed pespesisbinipattion 3hliandSihg B LRUGEARe BRLEAL | enes.  as

wel |, as planar i es. ect contact between t ase and t he

gob is reliabl y'?tbsre ‘é'ﬂ'ts f"'@oaf\drP&th'OMéin@hlasblnmwd@rm s conpletely free

- from 15 faults. Even an occasronal contact between nold base and gob’ such
~as duri t he 4ﬁ£r1 @f the nold base with nolten glass has no serious
consequences oﬁo 8‘? #ilican GReife are pavticwarly svisable fremithé matsrial reupof d base.

It is appropriedremics. as;rewm NECHA aer@érNé! { thelayer has
a fner 20 mcrtf o osr han t he nol gb'&?;ﬁﬂfﬂﬂs ur qqetcg ppropriate that

t he ni cropor os{ ageB @R the groyn @f Eﬂffawwme@ﬂ&ﬂm to theictiigh tastperdtetencen 4
~and 15 % by voétammy ,25 It is further appropriate that the open-pore nmld
- material is a refractory netal. It is further appropriate that the porous -

~refractory nmetal is fromthe group of -NiCrAl "or FeCrAl alloys:. .30 Suitable
-nol d nederials are principally all ceramics or refractory metal s i nsof ar as
the same have a sufficient terrperature stability. and’ resrstanc&to t hermal -
shocks :
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Zhgbxgrgeofthe usually enployed processes (conpact!on:and.shap!ng otna B
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nmet hod for hot shaping of nolten gobs on a no
| | Si | d base nmade of open-pore
d, conprising the steps of: producing a no
-2§t'erialnp coat?ng permanently the suppphimgg surface of the npldtﬁgseoﬁlth
a. glass’ contact material which prevents gluing or adhering to g

and such a coating material is chosen or the coating nmaterial is arranged

in such a way Mhaethbdﬂﬁ)rlhayﬁlapﬁ@rﬂ?%cﬁt@ﬁ gBB%Bn B%Oﬁg P%%t Sgwgrg%?% Iggﬁ?t I on.

Conduct i ve connect | et we
..mlecnpplelrog Segg?d CQW%S'"Q@T%?@H’%@‘ with a gas to the mold base in order to

produce a gas bpebdacing Bénold BR&S mahd s Hen ;ﬂ)‘?e lr?aYzeEf'laI ) -

coatmg permanently the supporting surface of the mold base with a glass
contact material which prevents gluing or adhering to the gob, and such a
'coatlng maternal Is chosen or the coating material is arranged i in such a way

10 that the fayer comprrses open pores after its application which allow agas- -
_conductive connection between the lower s;de and the upper srde of layer
and f S o
charging with a gas to the mold base in order to produce a gas bed on the
upper side of the layer. |

15
-' 2. Amethod as claimed in claim 1, charactenzed in that the layer is applied with
- “such a low thickness that the pore structure of the mold base is maintained.
3. Amethod as claimed in claim 1 or 2, charactenzed in that the layer is applied
20 -onto the mold base by sputtermg, spraying, lmmerstng or separation from
solutions or suspensions.
- 4. An apparatus for the hot shaping of molten gobs ona gas bed comprlsmg
 the following elements: o
25 4 aba-se made of an open-pore mold 'material

4.2 the supportmg surface of the mold base is coated with a glass contact
‘material which prevents gluing or adhering to the gob
4.3 the layer is also open-porous;
4..4_ . a gas connectlon is provided on the side of the mold base Wthh is-averted
30 - from the gob in‘order to apply a gas to the mold base which passes through
' the mold base as well as through the pores of the layer




: hod as clained in claim1, characterized in that the layer is
‘Zgg|?édAuffL such a | ow thickness that the pore structure of the nold base
is-maintained. 3. A nethod as claimed in claiml or 2, thataghghbged in
that the l-ayer is applied 20 onto the nold base by sputterlng, sprayi ng,

i mrersing or separation from solutiong, or suspensions. 4'. An apparatus
for the hot shaping of nolten gobs on a gas: bed., conprising. the 4
- following elenents: 25 .4.1 a-. base made of an open_pore pold mat eri al’;

t he supporting surface of the nol d base is coated with a "glass contact
material. which prevents gluing or adhering to the gob; 4.3 the I?ny Iiold
210 open. por o n dppergi o8 SRAl i, RAHEARIR 1ol it 11 4

whi hIS avert 30 fromthe in or o appl 7
EZ:E vvh: gh passes ‘t’ﬁ\’%‘ﬂ@ﬁs '“F’F%ral'?ﬂﬁﬂ’gﬁésléﬁsmhell as through the pores of

. ~the layer. . 7 Novenber 2005 5. An apparatus as clainmed in claim4,

: that the |ayer conprises athlcknessmtherange of 0.5
fo 50 pre. 5 6. SAn AIbBRRAHRLS 83.shell Pisim? o bharaorzscdn hatheparos ofhged i n

~that the pores of rirdil@ base and/or the layer comprise & pore diameter of 2 to 100 KHm.

7. An apparatus as claimed in one of the claims 4 to 6, characterized in that the
~ . poresof the mold base and/or the layer comprise a pore volume of 5.t0:40 %
10 ~ byvolume. '

8. - An apparatus as cla:med in one of the clalms 4 to 7 characterized in that the
pores of the mold base are smatler in the zone facmg the gob than the zone
~averted from the gob.
15 .
9. An apparatus as claimed in one of the claims 4 to 8, characterized in that the
mold base is' made up of layers of different pore size.

10. An apparatus as claimed in one of the claims 4 to 9, charactenzed in that the
20 - mold base consists of metal, noble metal, alloys thereof or ceramics, or
layers of said- matenals.

.y -+ .7 11. Anapparatus as claimed in one of the claims 4 to 10, characterized in that
| . the layer consists of a noble. metal of the firstor. eighth subgroup of the
| .25 . -+ periodic system of elements or of any alloys of said elements among onhe
another.

12. An apparatus as claimed in one of the claims 4 to 10, charactenzed inthat

o the layer comprlses afiner porosity than the mold base
30 '




nold base and/or the |layer conprise a pore dianeter of 2 to 100 pm 7. An
‘apparatus as clainmed in one of the clains 4 to 6, characterized in that the .
pores of the nold base and/or the layer conprise a pare’ vRbJmBer8osd> to 40 %
10 by volume. 8. An apparatus as clainmed in one of the clains 4 to 7; :
characterized in that the - pores of the] nol d base are snmaller in the zone
facing the gob than the zone averted f Pom t he gob. 15 9. An apparatus as
- clainmed in one of the clains 4 to 8, characterized in that the nold base

i s made up of Isyel%i of di f'fer_entgg_or'e size. 10.. An apparatus as clained
in one of the dPai/faRPargiug as claimert indne o8 thei glaime ttotIRechapactenivied inthae
consi sts of netal thé £c i LA | ayer s of
said materials. 11. Qﬁ’ba @ﬁeﬁ?@E%?gﬁﬁggﬂﬁlm%%né&gfaﬁggg %Ibgili’ﬂlgmf' to 101.
characterized in tHigierabifeetvagnd apd18i% by volame. nobl e. netal of the first
or.eighth subgroup of the . 25 periodic systemof elenments or of any alloys
of said glements anpbng one another. 30 12. An apparatus as clained in one"
of the o ai ms 34t AMRPPaEHEY at claimerda one of thatclaimié tb 49,cshacanterizos #ethat i ner
~porosity than theg ¥ r . An apparatus as cl ai ned
in one of the cl aitﬁr?gb%r{aﬁgd% a?ﬁ%?%ﬁé@%a?ﬁ%%%f the | ayer..conprises a -
m croporosity of between.0.1 and 20 % by vol une, : -

15.  An apparatus as claimed in claim 14, characterized in.that the porous

o R _”refractory metal is from the group of NiCrAl or FéCrAI' alloys.




preferably between 4 and 15 % by volunme. 5 14. An apparatus as clained in
‘one of the clains 4 to 13,, characterized in that the open-pore nold
‘material is a refractory netal. 15. An apparatus as cl af7megeriber 2895ai m 14,
characterized in. that the porous refractory netal is fromthe group of

. "N CrAl or FeCrAl' alloys.. 10 A net hg ‘pl and apparatus for the hot shaping

of nolten gobs ABSTRACT The invention relates to a nethod for the hot
-shaping of nolten gobs on a nold. base by interposing .a gas bed, conprising
t he follow ng nmethod st According to the invention such a met hod -
conprises the foll ow n ’E’Eﬂ'ﬁ d@nd @pparatus for the hat shapiagfaeitedh gemen- pore ol d
-material is produced; - the supporting surface of the nold base is coated
permanently with a glass contact material; - such a coating material is
chosen or the coating is arranged in SGBBTBAﬁEy that the |layer conprises
-.open pores after its application which allow a gas conductive connection

bet ween &he | oWhe iveAiforpfthiéd'® HRBMIbd Fardfe Rl hg@ngﬁ F‘ﬁ@eﬁ - l nol d base is

- charged with- abgas i:n order to produce a gas %mglél of the
1 ayer. se by interposing a gas bed, comprrsmg the following method steps
According to the invention such a method comprises the following method steps:
1Q - a moid base made of open-pore mo!d material is produced; .
) : S the supportmg surface of the mold base is coated pennanently with a glass -

| contact material; ‘ :
- sucha coating material is chosen or the coating is arranged in such a way that'
the layer comprises open pores after its application Wthh allow a gas-
-15 conductive connection between the lower side and the upper side of the layer;

- the mold base is charged with a gas in order to produce a gas bed on the
_upper side of the layer.
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