; MNe3eb=b: <""6FT). A nethod and apparatus for the hot shaping of nolten
‘gobs The invention relates to a nmethod and an apparatus for the storage and
hot 5 shaping of nolten gobs. The gas bed storage of m)ltennﬂmnbs is a

t echni que that has been established for a |long period of ti Hmmmum ‘mmﬂt
stored on the gas bed, which | eads to technical advantages c

t enperature bal ance and thus the honbgeneity and 10 surface qual-lcboyozof t he
gl ass product thus produced. There are principally two rret hods to produce a

gas bed: ~159159~ Accoly %ﬁﬂloa‘énﬁlabgéﬁusrf&tmg‘“otéh ase i's

saturated with a liquid that w 5 evaporate at t e proce terrperature
(usually water). The thus arising gas cushion prevents the direct contact
bet ween the nold and the gob. The di sadvant ageous aspect in this nmethod is

that the vapor LU re- i , thus
[ 1 ng_ ¢ he. paceTb eI A ErE et i & AR B R o RREEBTRE . "t he
formati o of sebéping vhpoltercgeds. on is ti nme- dependent and 20 consequently

| eads to an uneven thermal househol d, which inpairs the process stability.
According to a_second method the porous nold base is flowed through

conti nuousl y byhaggadedstoragrief meltagnbs isa teshpiguethat has @beneegabllsmed foid ch
25 prevents t h%npgz[)éfr@&tof ﬁm&wﬂws s 8n ?HH g;%oaﬂiﬂuc‘méad?th‘iédrﬁﬁcaff t he

nmol d. The onl enatl ¢ none st h the IS 1 ntroduced
into the nold, ammagesscmpemmdbat@nmefamreebalamel andotbuatheetwnqgeoelty aed dr op
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the case of a rapidly progre53| ng 30 conti nuous process the OCB k«mmmu“\" l“l
adherence is a i

yield due to tp\'@&r{ehé&g%nﬁ&gge g l?ﬁd&er se gugq ace %uatfe%dy, b) it incréd®¥s the

wear and tear of the m)l ds, and c) it reduces process stability. 5 If the

flow resist ancgc&imhg% Q%Q‘Hﬁetﬂ@&e%t%o?o%! Bl e IS AGERRRA i.@.w&wm th

relatively hi ressures S cause ressure
| eadi ngld o 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 impairs the process
stability.

According to a second method the porous mold base is flowed through
continuously by a gas and thus produces a temporally 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 least occasional adherence or gluing of
the gob on the material of the mold. In the case of a rapidly progressing

30 continuous process the occasional adherence is a serious problem because



relatively high operating costs. Mreover, there is the |ikelihood of a
‘nol d breakage, because the pressure |load acting upon the nold is relatively
high. It is known, on the other hand, that a certain mininmnumdifferenti al
pressure is 10 necessary for the even formation of the stabl est possible
gas film which can be achi eved nost e@nomcally by a nold base with
relatively I ow values for the gas perneability, but with the evenest
possi bl e distribution of pores over the surface. Various approaches have
been taken in 8 dioh s vidiNflcaB g EWF'&:‘G .ace and
the supporting g %(?Z%OOF (ﬂlo % bas?e I%bﬁgs of ﬁ%‘?ﬁd\;érr%%g f%l]%[@ first
and ei ghth sub§) ohjpcr@asesﬁféep*@airend&ear@bﬂ@ ndldslasdent s do not have t he

t endency towar dst&ﬂlﬂ ng in the case of direct contact between
hot gl ass and gg QQB s ar'eyvery expensi ve, 20 however, and
therefore lead in rmst cases to a lack of cost-effectiveness of the entire
process..One h Fgao? ks fs t | d
bases. T%ese ng?gﬁ%&;ékﬁﬁﬁn toq?(ﬂg '?ornngq orh:‘?dohglzgcg@é gﬁ)?[) e'g{rgue to

t he hi gh t enperedatiyelyshigisgamprsaswes due t@ﬁl@ﬁhumwseméwlapmssm ading,tot he
pore structure Jdar in nold
bases made of %%tlvtel}%lgﬂﬁbg?(r?grﬁ%g slﬂ"f%@g@ tpﬁrgﬁgﬂ{e' Imgh h@? rf"(tsakrj]dency

t owar ds adher ehteakagrl bgcaisethe prassurejoad actingrupohithe me&bs relata@b' high.dtis or
their alloys a i ere is no

t endency towar 5@%?\&%@(@&%&&%& tﬂkﬁ M@%m%gﬁ% ﬁéﬂattigl rleggtghge made of
graphi t¥) whi che¢essaryyforthasien éormatlem eithe !St?d?@ehpmp}hlgg@ film, ¥hPheande ts

Nt gh corrost vealmadeiidstdcbRoh B3RS o Eﬁ)l@bése ARGy It YA fo e

its application errpera ure ou ceram cs such”as SI Icon ca |de or
cordi erite coupermsabilitsdutivith the aveapst msghletd@e’qwtlan of poree sventhasurfacenere i s
still an adherence or gluing of the gob already at relatively |ow
tenperatures. The invention is based on the object of providing a nmethod
and an appar at Msriqustappreachigs baverbeerciake insordenrfo lswoiditls adhasgneecatweeri thgas
bed st oymge on =TT n"?\'g)ds al to hot shaping
wthout{?he oc%%r?g%ce 0 atﬂ?/gglll dr}%a%ﬁgtrhgmgg?gétjhe gob on the
supporting surface of the nold base. The nethod and apparatus are to be

cost-effecti veMoEgrzﬁf]b%wetarsfb?tmrét éh%séightﬁ saegrle@p enhalahﬁo@}@gau@@% pensi ve

to produce, sot can be used ?uent over cg eri o This 15
obj ect is achi eeEgnisda prt hewathe tesdefcyiawands adherraemendgliingdn therasp@fent i on

is thus based gpadt BEnthBMIWERY ﬁ&?léé&@nﬁ%ol&"@@h%ldé’\éﬁe%ﬁy HPeRsige,m0l d base
bei ng used. Said base is provid open pores which can be flowed

t hr ougheby gas%wwr@nddhemﬁﬂea&awn%&éa% t‘P pdrpki ogteptisstivangss elthpace of
the 20 mol d baggirapfbdegsm a gas bed there. According to the invention, the
supporting surface of the nold base facing the gob is coated with a
material which due to its

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



properties, and especially its thermal and chem cal resistance, ensures a
'stabl e process. The layer is used especially as an anti-stick nmeans which
does not stick or adhere to the gob itself. This |eads to the advantage
that the nold base can be 25 nmade of any other material irrespective of its
tendency to adhere or glue. A relativelgy inexpensive material such as a
base netal can be used. Moreover, the said |ayer is arranged and/or chosen
in such a way that gas passing through the pores of the nold base can al so
pass through the layer. In order to 30 realize this it is possible to

enpl oy various approaches in accordance with the invention. Thus a | ayer
mat eri al can b®uededts Wghoderrohivedensencswitly réspseti th airPgnapbite is véry laited in its

mat eri al s can taﬁgﬁc ﬂ%ﬁ?e erBPé.i ed in larger thicknesses on the supporting
surface of the 5 base hecause its cross-flow capabilities are always
ensured in the applied state. It may also concern material in which the
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and the | ong-t?[rg;I ﬁq-élla-{i\;éfy B@vt&ﬁ@eﬂé‘ﬂﬁr@s material is inproved significantly.
g pplTed by "a”

The noble netal codting I's a a suitable nethod in such a thin 10
manner that the pore structure (porosity and pore size distribution) of the

nol d materi al . - Whi rabl.e for.the

ol d mat or al e TeRict BHgeqh heiotiett o bisoighel € eftiod 4r el iy Sl

di anmet ef10 bet weahich raslenigibspan béSstokad by yreaps of gapledstetagecinuer porobs triokd nol d
Cerial i . ' . ‘ .
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si gni ficantly &dneren¢eofghe g6 on thaisupporingsurfage of thaataid bade. The pwtieodsarEk s

tha” the stabi hgﬁé/ré !a’?éfd Be D&+ 3RG R B2E ciaﬂ?,rtﬁe did'bad 1§ t(fﬁé‘ﬂﬁﬁa'ﬂle an
pendi ng on t application, the pore Size range on e glass contact 20

si de i s bet weeinegpeénsivedoFroduce( sibthat/ibtarche used frequedthnaverdeny periodebthis ned by

t hi I ' i f th i de faci

the gob Sauses CouELt 2By Pk tEptes R RARAERHEMHRE 2l te even i n the

case of occasional glass contact.

The invention is thus based on the known method for hot shaping, with a porous
mold base being used. Said base is provided with open pores which can be flowed
through by gases which on their part emerge from the supporting surface of the

20 mold base and form a gas bed there. According to the invention, the supporting
surface of the mold base facing the gob is coated with a material which due to its
properties, and especially its thermal and chemical resistance, ensures a stable
process. The layer is 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

25 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 is arranged and/or chosen in such a way that gas passing
through the pores of the mold base can also pass through the layer. In order to

30 realize this it is possible to employ various approaches in accordance with the
invention. Thus a layer material can be used which shows porosity itself. Porous



25 2. The fine-porous |ayer does not have any stability effect; this is
"assumed by the coarse-porous |layer. Due to the |ow | ayer thickness of the
fine-porous |ayer the cross-flow resistance of the nold as conpared with a
nol d consi sting consistently of fine-porous material is strongly reduced,
whi ch can be noticed 30 by a reduced prgssure |oss of the levitation gas
and thus a | ower susceptibility to faults of the process (e.g. by nold
breakage) and by a reduction of the 5 operating costs. 3. The gas

di stribution tRraugpdidd 85 R8s kS deaa%fﬁ)ﬁed . Eﬁhﬁbﬁﬁ?%%@%ﬁh?%@% i abl e

porosity than in a coarser pore structure. 'S con ut'es an

i nproved sur f asurfaeendfithg meid base bgcayse jis croaeflow sapahilitied accedwaps ensiredin v,
the asymetric | i i ; : i y
that the. coar s EaRpR ST e 8o tehbsh e A \inBh Bic Riret Bn i AR

ei ther the santhgampliaatims - ceranics or noble netal - noble netal) or

di fferené 10 (preferably fine-porous noble netal |ayer on coarse-porous
ceram cs”or coarse base nmetal such as stainless steel). The application of
por osi t y- mai nt Hiismaisg pessiblelte spplytadayerivehjair is very thinendeansistspd noble nsatbridlr at e
can be made by i hj 15 by
sput toring. spPhorne TeaCR,§is BRELASARE Brckfim ke BaEREREoS A g
suspensi ons. Themakyeiyrand it long-tartmustaiylity aftheengld oudderadiisimpeovedt hod usual |y

enpl oyed for this. : i .S i e t wo
prefabricated ﬁ}gﬁ'ggﬁ@t&o de éﬁ Hl%i'}?%élr%‘épﬁ%%f%? F%jy% P ﬁ'ta?)éégﬁgf:ﬂopg%%’@&a%}]ﬁit ed
geonetr ). Themashewthat th(pons pipucdttuned panobify artopore isize distrikutios)sofdiie okl
fine-porous |a IS, . 9 thi e
asymec o st Tl s RbinEHic, PORTAARIE: which oY Bl Biebie ) BT pfterddl?

for reduci ng t heable20 Veby eoldme ey devaluee ferdbé porerdidmetenpgtivieed 2amdat0®uch a
fine-porous |la (if it consists of a ceramic material or a base netal).
25 It is also éoésible to only produce the pores of the layer after its
application on the supporting surface of the nold base in the case of any

kind of 1§ oat i nﬂn%gﬁme@#ic ?ére%truptﬁﬁe%ﬁh@rr?ﬁbbmia%ri?ﬂp lpi'o%qce&r @iﬁéfuirtﬁelper formed
for exanple by gasSing prior to the startup o e unit. Gas energes from
the pores of thmbadimenbatibe metbetineaccoidapcewitiethegovanton.hkhis epens that ther esul t
of the energy piod Retdrialfachdthé §55 had Bibfiflcy fiRedeD. 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 um (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
consistently 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



6 mai ntai 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 material of the 5 coating mnust

neet all requirenents placed on the process. These materials nust be
especially heat-resistant. It is only tsius possi ble to subject nolten gobs
to a contact-free shaping with the nethod and apparatus in accordance with
the invention. It allows producing 10 sem finished gl ass goods with a
fire-polished SuQI%ﬁﬂmg%o continuous and cost effective way. The shape of
the sem fini shed éﬁass goo 95 comes close to the final shape. The met hod and
the apparatus are especially suitable for producing optical |enses, as well

el [abl'y prevedt JuF s AR cRNSRGh o TERRESLs HEer I B aoBRub oF O 15°
faults. Even an a:mamrabiabomemman innecoamsar park dtrbetare. Ihis qpobribaitesttowarddur i ng
on the pPoduct qui TRy eAauraes b BT eh ol BrodiRRmHgpRRbeL” 1Y e "
appropriate to arrange the apparatus in such a way that the Iayer has a
finer 20 mcro or05| thanth he oprlatethat
the m croporost'Qc'P%l ev%SgW"EP ﬂ%gj %gtse?}algfaogff[?ﬁgro%bc%ef EN" B‘é‘ft\/\%en 4
and 15 % by voWamthatxﬁ tdarses afdifinehstruchpp hape chdmicalmimpdsitiony tat pre ethen| d
material is a pef I ef al ' he porous
refractory net Q]ee gf’@% &gyﬁrﬁgéé_ c%%ﬁp'%? %H&Er &?{ Rﬁé%%\%égﬁ gﬁ%ﬁe 0 Suitable
nol d nat@ri al s(meferghly fiws-parouy nable nm&ialdmyawnmoarsefpcmmlaﬂqranmm'salr soameof ar as
t he sane have f stability and resistance to thernal
shocks. 7 Thga%bﬂ]a{a&rﬁﬁée}w ﬁgﬂgesgts e@duced prior to their coating with the
hel p of the usually enpl oyed processes (conpaction and shaping of a

Lgf gﬁgt :c \(;(rampovuilﬁé a%l}[cgtigﬁjgfsr?oqgﬁf}lmgih&ﬁn%é g’tgin?élg s?e%rl ia?/ggl onf éhgicaglis@q;or&&
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 porosity with respectively adjusted geometry). The relevant

20 aspect is only that the thickness of the fine-porous layer is not more than 20% of
the overall thickness of the asymmetric structure. A porosity-maintaining coating
made of noble metal for reducing the adhesive tendency can be additionally
applied onto such a fine-porous layer (if it consists of a ceramic material or a base
metal).

25
It is also possible to only produce the pores of the layer after its application on the
supporting 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 example by gassing prior to the start-
up of the unit. Gas emerges from the pores of the mold base, produces fine bores

30 in the layer as a result of the energy of the fine gas jets, which bores are



5 Cordierite and silicon carbide are particularly suitable fromthe
‘material group of ceram cs. Especially NNCrAl or FeCrAl alloys can be used
especi al | y advant ageously fromthe group of refractory nmetals due to their
hi gh tenperature stability. 10 8 CLAIMS: 1. A nethod for the hot shaping
of nolten gobs on a nold base by interpgsing a 5 gas bed, conprising the
follow ng nmethod steps: 1.1 a nold base nade of open-pore nold material is
produced; 1.2 the supporting surface of the nold base is coated pernmanently

with a glass caoni. rial: 1.3, t materi al. i s, chqsen or the
coating is arriﬂ%gﬁqeﬁ%@ﬂ%‘é Q%rﬁg'fﬁa@ﬂ‘&? 'é:)%g ﬁogagtra %%?4 '§@§'eot82 Mor es
after its appl ibeaveemthetsudhcebl thavlayegastthedjobt i ve connecti on bet ween t he
| ower side and the upper side of the layer; 1.4 the nold base is charged
with a gas in order to produce a gas bed on the upper side of the layer. 15

2. A nethod as lelay sask, ibothcthainmatdrial ohtheandle bageds well bb tte mbteriblgfehie i S

applied with such.a |ow thickness that the pore structure of the nold, base
o i nt B ned. 3805 R maPCAERdrdmE hgrERH e Rupessh. irsPaneigfa Buet

t hat the | ayer besespppibliyehea®desistant. t he nol d base by sputtering, spraying,

| mer sing or separation fromsolutions or suspensions. 4. An apparatus for
the hot shaping of nolten gobs on a gas bed) conprising the follow ng

el ements: 25 4.flisanlyahes pesiiblefo subjezpmoiteogebsol alcontdat-fiealshaging with ¢he

o0 gk BSalTR R R B e8 VBhe Ach. Relot SRRLGRY, ™ T
open- porHous; semifinished glass goods with a fire-polished surface in a continuous and cost-
effective way. The shape of the semifinished glass goods comes close to the final
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
16 faults. Even an occasional contact between mold base and gob such as during the
filling of the mold base with molten glass has no serious consequences on the

product quality and the service life of the mold base.

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

It is further appropriate that the microporosity is between 0.1 and 20 % by volume,
preferably between 4 and 15 % by volume.

25 It is further appropriate that the open-pore mold material is a refractory metal.

it is further appropriate that the porous refractory metal is from the group of NiCrAl
or FeCrAl alloys.

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



4.4 a gas connection is provided on the side of the nold base which is
averted 30 fromthe gob in order to apply a gas to the nold base which
passes through the nold base as well as through the pores of the |ayer. 9
5. An apparatus as clainmed in claim4, characterized in that the |ayer
conprises a thickness in the range of 075 to 50 Nm 5 6. An apparatus as
claimed in claim4 or 5 <characterized in that the pores of the nold base
and/or the |ayer conprise a pore dianeter of 2 to 100 pm 7. An apparatus
as clainmed in o [ .zed. ores of
the nol d base aﬂﬁ? g{rc)k{ 'ﬁgtelﬁ:'ggeégg g%éug?cggr|§ﬁ8%r g’%?@? w'thf%%héﬁ?) Oh{g‘ei‘%“

vol ume. 8. An a@pﬁb&@@pmgsmsammuaatnncand sb(apmglef & rexipastivé fowder with
characterized i s& Als smal ler in the zone
facing the gob t an trggggneg§§EQ%n%n§F ﬁﬁgﬁ Sﬂgrg An appar atus as
clainmed in one of the clains 4 to 8§, characterlzed in that the nold base is

made up | ay ar a s.clainmed in
one of t(r?ce cl a?énérd méjé@(jg é??géeéﬁ?'%&% aﬁﬂ?ﬁlge I'Hgtﬁ'é@é’r%%fi sts
of netal, nobl eceafamigs, Esnelcm}ls M@né‘d eoFe@rAl elfoyardanbe used Ieey@cran of said

materials. 11. ' ' of the clains 4 to 10
characterized |ar?pta ﬂ%@@{;ﬁ%&’ﬁgﬁétﬁé rli'g:% g{éﬁgﬁr}gn}%%f guﬂg}ﬁﬁgg@httﬁ@p?wlﬁ? or
ei ght h subgr oupstaliilityhe 25 perlodlc system of el enents or of any alloys of
said el enents anong one another. 12. An apparatus as clainmed in one of the
claims 4 to 10, characterized in that the layer conprises a finer porosity
than t hdOmol d base. 30 1U 13. An apparatus as clained in one of the
claims 4 to 12, characterized in that the |l ayer conprises a nmcroporosity
of between 0.1 and 20 % by vol une,



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 nmetal. 15. An apparatus as claimed in claim 14,

characterized in that the porous refractory metal is fromthe group of

Ni CrAl or FeCrAl alloys. 10 . A .A@60 A %B A@o AS . AS. AhS+. A@6 A . A(Y+<@B>8 Y
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conductive connection between the lower side and the upper side of the

layer;
1.4 the mold base is charged with a gas in order to produce a gas bed on the
upper side of the layer.

15
2. A method as claimed in claim 1, characterized in that the layer is applied with
such a low thickness that the pore structure of the mold base is maintained.
3. A method as claimed in claim 1 or 2, characterized in that the layer is applied
20 onto the mold base by sputtering, spraying, immersing or separation from
solutions or suspensions.
4. An apparatus for the hot shaping of molten gobs on a gas bed, comprising
the following elements:
25 4.1 abase made of an open-pore mold material;
4.2 the supporting 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 connection is provided on the side of the mold base which 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.
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"10% & ()-310% & (/2 Ss10% & ()- . 10: 10:

8. n apparatus as claimed in one of the claims 4 to 7, characterized in that the
pores of the mold base are smaller in the zone facing the gob than the zone
averted from the gob.
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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, characterized in that the
20 mold base consists of metal, noble metal, alloys thereof or ceramics, or
layers of said materials.

11. An apparatus as claimed in one of the claims 4 to 10, characterized in that
the layer consists of a noble metal of the first or eighth subgroup of the
25 periodic system of elements or of any alloys of said elements among one

another.

12. An apparatus as claimed in one of the claims 4 to 10, characterized in that
the layer comprises a finer porosity than the mold base.
30
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refractory metal is from the group of NiCrAl or FeCrAl alloys.
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