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Granulate, Process for the Production and Use Thereof Description S
The invention relates to granulates, a process for the production, in
particular for the continuous production of these granulates, and use of
the granulates for the manufacture of green compacts or compacts and
further processing thereof into corresponding products. 10 Granulates are
grainy, easily pou bl$ sollSS hat ate composedel.arnqugtery base
material, such &% &ss, Ceramic, carbides or other materials, and contain
a binder made from one or aﬂ @gﬁ“}mdmg agents. The binder
usually contains polymeric materials that are soluble or at least swellable
in a dispersion or carrier 15 medium to be used. The range of
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mm truction materials in electrical engineering, for
%%ens%? §gfectrode material or resistor material, in the automotive

industry. the chemicaliindysizy dadeatings:d ensess:diing malerials:
adhesives, and governgs in thepensiuekiomindusirmdpantislartyiie:
CEramIC COMAAUNGS - Fhe MiReral kasmatssialsiaredadialywilted into
8}4}’-91%{1& EQQ@:E{P!‘%%{@Q iple 0y anul ades feethslproddetiorsioh ceramie 25
1hpounds feegxample. These are used, for example, as dry moulding
compounds, e.g. tiles, etc. Granulates in general are made into the
apRrepHale shapeidor Rxampléytdsyscompiassion; PlasioarTiatisor
w%@ﬁlﬁﬁgumm@ammﬂDHMMdmgmmsﬁﬁg IRGeMIf R éW?’E)Fkbﬁlate
compact
vebichaiter mamachan et processimy Steor SERBBLAS RCERe
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thenfietd DfingseaEhd protietteniof GRARTNERES %%%P?é%’tﬁ’iﬂ
byeprodutiry censpemsisngs tﬁésdaéb"'fﬁ%ai‘& %@W&t é’ﬁ’&‘ :
carrierissihen i pertied faiowaBY NS Pe5h %é’%lﬁ%ent and.by
ARG BEHFE ?@E@%&H%&%Hﬁe‘éu@é& e ny r% Thg he g}%%@&
trBUgR oAl %%?BT&‘@%R?%@ ‘“’"’ea “S fan,
properIEE SeRP e SIS fé? éﬁf o%u%gfkoinm;w % ggna&%
SHiTEE-Vi all?ﬁé“ﬁé‘%’é’ﬁ?g §18f3ﬂ% ora:il Qélngl [PCeSS, eééjs)‘g}él\‘?% SPIAYeq
pfRdET R0t BT %i L A et o
T}%%F@af?é Tﬂ‘}ﬁél?%@%‘ nsSgD rart or improving the material
properties

The production of e:.raauiates is carried out, as is known, by producing a suspension
of the base mnaterial(s), the binder and a carrier mediurm, in particular water, with a
defined solid content and by adding appropriate additives, and subsequently SPraving
the suspension through a nozzle. It is possible to madify or adjust various granulate
properties, such as particle size distribution, bulk density, flowability and similar, via
the parameters of the spray drying process, such as spray pressure, nozzle geometry,
drving temperature and drying speed.
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There are numerous stiggestions in the prior art for improving the material properties
of composite systems that contain partucles:

WO 2006/018347 A1 for example describes a ceramic electrical resistor that can be
produced by the pyrolysis of an organosilicon polymer based ona poiysﬂoxa:a., ora
polysﬂesquloxane confaining at least one filler, whereby the ceramic resistor has an
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of composite systems that contain particles: WO 2006/01$347 Al for
example describes a ceramic electrical resistor that can be 45 produced
by the pyrolysis of an organosilicon polymer based on a polysiloxane or a
polysilesquioxane, containing at least one filler, whereby the ceramic
resistor has an 1 aluminium silicate as the filler to improve its long-term
durability. In this case, a portion of the filler particles maybe used as
spherigabpartgtes dvoitaverinhoveS/2nEZBctesoribekta sirtterese. a
eletirade bt kigh-maeitiogmetal vsuthsSrasrorgstenicthat is composed of
spherical metal powder whereby the average particle size is between 5
avichZ6 enVenatiaPadickibize dinwiblgatislstobits eling Bdladdhge
particigssizeiyincompredEnnbevs MG D B TIE AR AF e e iERs Pagtcle
resinseteran s ondich tTeApiope ISR ISR (R FRRBIFI GIERIEES
50 veLYs By A0S RIS RN/ Ehtional cast resin systems without
restrlctln% the workability of the casting resin dye tg an mcreasegrfl
VISELSRYT 2P ARSCAEYS TS § ?@ﬁt“é@%}b B %18 feast
iR EaAs with o GilrsREHEPESG 8I(‘-§’ %0 Fs e E?li%
SRR TEFEERS, ﬂ‘m&@%@@ﬁ&a RILSIE | ras‘?ﬁn ?%%183‘%
fine 48 Boardegrimer Eﬁﬁﬁﬁ@ﬁ?% %?y Ig s%ﬂ? %ai%fj;’;vah;
At HiHSHI PS5 67555% | ST co *WS S o }
pr‘Hﬁ%‘f HigrsaBEhRte ?’?165‘? fd Brod u(%fs v?/ﬁs rln ge%
nfESAYsFB%usion, casting and/or injection mouldlng whereby the solid
nt I acc t 60 voL% 20 an le

R A e e s
ceram c&??ﬁrﬁ? av mdm’ Article s ib q r

el eru t?:L ‘;%1 8 Lo tgqgﬁ ergaﬁ B0 vol.t
Oan% &re a¥ mﬁéansmov &"81% é?' ﬁ&&@%@&&%%’ﬁﬁ@&%&? @HQ'&%'S
C%@%&%f 159@ iffarentparicle, sizesy25rAS alieady explained;dhe

& QQEHJ’ Y 49860 DR RAOE AL & aenet Ay amitledngihesei=d out
D@&&Qﬂﬁ&a%gﬁqj@m;ssy%y therefore contain particles that have a

splintery surface and an irregular shape. Both the surface and also the
shapa-efthe:partisietdpatdesnbuliey arrangement of thasegpaticlesticd.
thengsapuiates, pparicid arhyineachcia@ividuabgrantitate harticle.a splintery
Inuestigations by thiedavent@oiate shdwn dhabiovér Sawhenhasingdech
pasticles: thathaveessentidiiythesanies Sizbs thisweseit sdarficgiauiatesh
whelieblypaferexinpleithe koksineioithe flecisrates between thet even
ineivid walisphiehivatipiatitie sile; dhrepory slame, BscdiintsIBisaver 40%
ofetiaeuleted Wishee T listispiuEtrateidrne tidfoRRe sradiagianitEig. 1a.
Figdiaigndweharsi ghetigranialies pare cTa s @ﬂﬁ@é@m@ﬁweﬁ&%@ﬁeﬁ%@%
ageigraniiies tHayTa ebih PosBanBs! {FRFHEIE DG-With #n iregutas
arsaagpwwsqﬁfabé@émﬂg %é@cﬁ%f%ﬁ*&rt%ﬁb TR RS aﬁni@%ﬁ%
eXAFRETHRAA YAy IBFENEIarABC P3¢ SRILH PR TS according fo the prior art

whereby the fesult1s an extraordinarily large pore volume 15. Such particles
contained in the granulates according to the prior art are referred to subsequently
simpiy as “standard particies”. The binder has been left out in Fig. 1a for reasons of
‘clarity.

Irregularly shaped granuies, such as doughnut-shaped granules that are hollow inside,
are formed during granulate production using the standard particles according to the
prior art that have a splintery surface and irregular shape. These doughnut-shaped
holiow granules are illusmrated for exampie in Fig, 1b based on 2 microscopic image.
These doughnut-shaped hollow granules are caused on one hand by the irregularly
shaped standard particles and on the other by the explosive escape of entrained
carrier or dispersion medium during drving. It addinion, the formation of a skin
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contained in the granulates according to the prior art are refer, ed To
subsequently simply as "standard particles". The binder has been left out
in Fig. la for reasons of clarity. 40 Irregularly shaped granules, such as
doughnut-shaped. granules that are hollow inside, are fonued during
granulate production using the standard particles according to the prior
art that have a splintery surface and irregular shaﬁ_ These cdimm i
bnytshaned folawgrad desaret iestemedofob SEMBIE 1 ETY!
‘%9%19%? BIRPIEIARCORIGintages 45sThéue Rstighn ﬂ%%ﬁ@WWE%PQO b
OEanLIes arencausashenioneehaRidshy R HEGEHE ShFEH &S %’ér%f
RAigiEarmhoprthelathiens byothesdgieshiee & o ?‘:ﬁf tmta%arﬁer or
figpersigrmed urmndtiengedrying. Tesa GERTBI S ForHEoH @f’ g skin,which
ensteschereiinogrnmpsted e5edpRAtr IHETEAFe? STTBREHETSION
reeditimdsriredesently b seMaEaoaeRmESHE'ENing of standard particles and
thus contributes to the destruction of the structyres formed, Thig,o
Uhimbtelyatsbalpsehemiimy m&ﬁ&ﬁﬁﬁ%‘%’ﬁfﬁ%’@@a"ﬁéﬁ% ¢ -granules thus
firoduisertinave detoube iy TAISCHSSBIEES e b quality of produsts
praparfastyr UG IFERE BEINGRTRATT r:‘é: Xammin féﬁgl&%ﬁ%mg}é%d
dmi@l@ﬁf?@@%éﬁ@@ﬁ?ﬁﬁ@ﬁé@ﬁ?ﬁ?ﬁt%gf ?&q1s@\,gm;§groduced
il dhBsE g ATEE A S A T Mg QUS, SULIGIEG. o e abiect of
iR B GERILE AthiPIS vee?éggrﬁgd&%\ﬁgadvéntages arising 10
feeriRG: SRt B PHERIBRE And totprovide granulates which have
improved . properties so that ig 0ssible 10-RI0H Cara P QEHTHWIT the
fB?"fé‘féZﬁ dticton of ar %{agg&nmcgbg@ig%ﬁdla@iﬂ@ﬁired granulates in a
SHBREA d"ﬁw}e}%{é%swe%%anner‘. In addition, the intention is also to
vide products that can be preguced wising thenthgranuisgensuchas
ggén%#?%pﬁf%gg%% 1pagts;and.simiam e snventorsdiaveniswlar fire-
aZceained that the geamety andsutlacaicondition pichmhotrdery:rde
materalis decisive for the-aualitiafithe gpanidate arigahisiprogueing ©
produces fromyit, suchhas @eeemenrapastssoompactrandsimital 20U THus
the-oRiestiResOINe taHhe-inuentiortis metily. grariuletes teving Jre6r
mptesbindars.as wel as-spherdoss patticles witparsrboth sr-sAiebted, in
pardissiar fige-polishet sutiaceoi bispbapariicles Wit spHEAE Shape
angl pretarab bufirespolishe isurdaseare sibs evdeilrieAREd W Simply
asnpAitiele s’ (0FYparticlssacodndifythe PEMEMvention”. If necessary, the
granulate may also contain non-spherical particles, such as sg?l'lnte?%nies
palyayarphios sopardiole softhe dxermise 2En apIEE RET5EEN Shbjacte aho‘ any
suvftice tre stpevl WIS ﬁ@%@tﬁ?ﬁ@? 6?%8%?%5%%5, ?5&?&:? ar Gr]‘fgrleieﬁgil&% ing
("stawiard ivarticles hoThespiaport 6?156?%%%&& §ir?|%1 é/sa‘p\’é%ﬁia smogth
orexact and ideal spherical shape. The sphercal shape snotid be round aha not
and have no points, scratches and sharp edges. There should also be a @ntmuous
surface of the spherical shape in the sense-of there being as far as possible no
deviation from the round shape. The entire surface of the particle should thus be
approximated as closely as possible to the exact sphere.

A shape approximated as closely as possible 1o the ideal spherical shape is dteﬁncd
accox:&i_ng to fhe invention by way of the roundness according to Retsch Technology
GrbH by the following formula:

4xmx AU
Where: .
A....is the area of the particle image
U.....is the circumference of the particle image.

-
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smoothed, in particular fire-polished, surface in the total volume of
particles 30 introduced is 0.5% - 100% according to the invention. The
particles according to the invention are spherical particles. "Spherical”
particles within the scope of the invention mean such particles as are
rounded or are already present as round and have a shape that is
approximated as closely as possible to the 35 exact and ideal spherical
shape. The spherical shape should be round and not oval and have no

ROIRLE SCrRiches.and: sham e gese: Thare sheuidiaiso:pesadcntinuous
shrpce el hespharicabshapa i diaserselbf drere beingasdadagye 2
passible. nesdeviationdiron ihsseimngshapenheenticinesape st ke
Rarticiessbruiddhus beapproximate assclosely wshossiete five exact
sphRs4Ashape apnreximatechbenciobeC 4815558 Tbiy BOaRE ideal
sphstinabshagails defined according to the invention by way of the
roundness according to Retsch Technology GmbH by the followin
fapandn, Zxdifty etV risrendaess isiha @reabo??ﬁ‘é"ﬁgﬁ?c}f’é PHEGEHS
tamuemmemmmgmmmmﬁm@ﬂ%ﬁaﬁegwé%ﬁﬂa‘é%% %% ©
hetweenuheawed ¥ & particle image and the circumference. According to
this, an ideal sphericall shaped partlcle Would have a undness close to
e QIO)@%) oIS r uesses lg;owr\
reuihdmoss m@éwﬁeﬁa@%@e ad g‘?ﬂ@% ]gn¥ se asure
tHempoanenes @éé%?ﬁﬂ@?&“ﬁﬁ%%‘i‘&i ISy L/{{’ jz

RetSEks Tee HABIOE B niBRE RESSraIRY Tt g fAven |oﬁ Sger%tlin ess >
7@%1ﬁﬁa‘§ﬁ3@%sumed to be sufficient as 10 suitable for the teaching

accordlng to the invention if one assumes a erfe t
St I S e
bty e g‘; ke gﬁr%%*-[fye i yﬁ ProLAR., %@%&1@“ o heps,o he
1 ems y ﬁ@ﬁﬂﬁﬁ@ﬂ anﬁl‘)%@@%
techiicar measurlng s 3uch as optical methods e.g. mlcroscopy,
urina,metho @tgﬁ{e(ma%ﬂew%fa@ef&efa%mpﬁram@ﬁmwods.
grﬁge% %er@%;gﬁg&r Alfgadwhapredusedinitbeseqairegspharicalis
SRS 94:35@%3 20 parficlesmay he senveredintaiherdesisecspherical
shape (crornded)afier.praductionusing amapproptiatezhrocesscd hiseh
may,he.achiexed, for examplesiyiflamnesomnging thenstingel. Bsteyriace
PYEQhSis.ar iline @incanether manner. Preferentially according to the
invention, what is referred to as fire-polishing is
The shckness or smoothness of the particles” surface is defined according to the
invention based on the roughness of the surface. The roughness of the particie
surfaces present according to the invention is preferably around an Ra value < 10 om,
more preferably < 5 nm, even more preferably < 1 nm, quite especially preferably <
0.% nm, particularty preferably the Ra value is n the range of 0.3 1o 0.5 nm.

The Ra value is measured using an AFM (atomic force micrescope). The instrument
used for the measurement in accordance with the present invention was an AFM
“Dyimension 3 100" by Digital knaging.

Fire-polished giass or glass ceramic particles with a rounding of preferably > 70% are
especially preforred accerdmv to the invention. Reference 1s made to DE 198 30 563
Al in respect of fire-polishing, the disclosed content of which is included by
reference in the present disclosure.

The parameters for fire-polishing must be determined in each individual case
depending on the material selected, its size and shape and intended use. The person
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25 carried out. The material melts on the surface due to the heat of a
flame and cools down again as a smooth surface. This is used, for
example, for glass or glass ceramics. Fire-polishing succeeds in
controlled remelting of the glass surface, rough structures are dissolved
and the result is a higher degree of smoothness. The surface is therefore
smooth or smoothed. 30 The slickness or smoothness of the particles'
sunface isdefinedaddyrdingioitibe bveuoHiBaREEsFhe FBGgRHENS of
the susiacenFhefoughtass oirtaosaitiieedsehaal SRds SEE ord| ng to
theimiention issplafeablyr et Auckiaivandaients MO SR DIy <
Biaaieven more preferably < | nm, Quite especially preferably 35 0.8 nm,

particularly preferably the Ra value is in ther eof 3t The
Rerualbeismieasunealo AP At % i %at 3 e

ihssereréhed crbsHA S PR @RS SHEREND 1888 cae’sw e present
mﬁ@ﬁf%%ﬁwavﬁ}mwﬁlﬁﬁ% By blgl%al fthaging. 40

Fire-polished glass or Iass cera g)ar |cIe I;u r@g{ﬂg@@@gﬂ g{.egg(ggply
Thyooa il S SRS %br g to.tne rence is
marawemgé% ?16 ms % RO

|
Rt i Ly o %f;%; e
S S o S M@?ﬁmﬁw&dual
ahdhshopg.and intended

jperson 4 Jndeartcaneadily deterping the-bpe, be

arnnie
Sn and exterit pollshlng by a small number of orientation

experlments based each time on his general knowledge and based on

Present disclosyre inaddition ie-dnfosmadieniraraitheerditeratisrers. The
%H’? Vadlisalsnnossiniadodise-commarcialy mwaitabie prodiois: thatre
air eady meet: therdesqribed ssiigria fanshape angdesinace donditigarteldl
ads are ane.exanaple afcommercialliayaiabte partistedutisdtand
f@ﬁ@%ﬁ%eﬁi gt Thenparticle sizemfithasphedipaipaiticgstis not
espacalyorestigieroitein the scope of the invention. Average particle
sizes d50 ranging from 0.2 to 100 um are particularly preferred. The
granuleprefetablychag ddiametena angiit ff arapB1oB0bune S i gEanulate
prefetabiy-tiannd4c@B0 ety imdivid @@Eéaeé@frﬁ@ﬁ@aﬁﬁlﬁ@%‘ﬁﬁade
therplefergdirarye sThé mmnlse cot j5ik éﬁé@?@%ﬁ@ﬁb?&%}? ithin
wmeswamgeheémaqan@@bo@ﬁ%%@ﬂmﬁérwQ%E%BT w
gramslpwiiBEbymhish depErHiRFo Fusemiped-oHRRE dige ﬁph.
useleEa Wﬁyjﬁﬁéam@féféﬂ particle size ranging from approx. 1 to approa

um while the large spherical particles have a dsy particle size ranging from appmx
2.5 1o approx. 30 um. According to the invention, nanoparticles may also be used.

63%8:% &ﬁ%fon‘?%% alsil o¢ em@gmlaﬁ
or 1ire-

Due to the particles according to the invention, which are spherical in shape and have
a smooth or smoothed, in particular fire-polished, surface, the result is preferably
granules with an approximately spherical shape.

Thus it is possible with the spherical particles of powder accordmg to the invention

to produce granulates in the spray process whereby the individual granules of the
granulate are preferably spherical in shape. These spherical granules preferably bave
the particles in a dense spherical packing arrangement. The pores, i.e. the spaces,
between the spherical particles then leave a defined space free so that during the
drying process of the granules the carrier medium can escape readily without
destroving or altering the snapv of the individual granulate pamcles or granules. Bven
in granulates manufactured from suspensions by means of spraying, the mareri ial
components of which tend w form a skin during drying, escape of the carrier medium
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exceeded. The particles may also represent a mixture of particles with
different diameters. The 20 particles used may have mixtures of particles
with two, three or more different sphere diameters. each with the lowest
possible distribution range of the individual particle size. Selection of the
particle diameters depends on the granulate to be produced and the
granulate's intended use, the area of use and the required properties of
EE‘%QBQQH@R%%%&@%@@M@&M@XMécmh@Sph@kmde@ﬁgﬁy of
g@@dgaﬂ ividaakigram esandsthis ofteigrapnodtesimaiyisdfupiitricreased
by.sReciically imiingdargeandiomsmaliysahiceansfe PEICEHER T SPHe
amalk patticlemcan Settiefin:thecprias OftBETHFGEP e BT Fé’ﬁ?/"ﬁ%tﬁw
the iaﬂsgalamdfaismtrmsmwlopammh@bmﬁmﬁig@% fAtes 30
correspondingly smooth, in particular fire-polished, surface. For ex mple,

m@egmauiasm@hmmrme@mww;@%se}lﬁ&%@ &E@f’ ?8m
apﬂraxmd@?a@mmxo@dmwmpéﬂ{heﬁrﬁr ﬁE‘gf“ﬁa% d5o
particles size tangimy TR EBEER. Lﬁ % BB‘F&G htchgf
ilemiierpanar opEricies mwa&%@lﬁw h:%’ OO e e pari L

aecoriingito e IATEREGHIFIIEN De A k}'Pav C’Ies of
|?@rtb%ﬁ§ﬂ%%r}[§ fa

SHIGHTHZO LS MBOTHEES TR ﬁ%’tﬁﬁ‘iaf”f actemﬁ'ne result is

preferabl granuleswﬂh an appraximately, herlc t
s%vaﬁé%&mtf)ﬁép el Cﬁﬁ?ﬁ) A e%%@%s%gg%@@

Fnbnad: }é“ Zfagm G e
g*%ﬁ'égnéf;’fﬁe PIFJ@%%‘?“ g?; e, oo
%r 1011 %e/nor@cw tﬁ] Siy crsszgla 'ﬂagp ﬁﬂ?@% spheniaknat
pa

I g SRACES RANE n the spherical
paﬁlc es hen I“égsae{/é%\alc‘ﬁmlp Ine ?ggéfe?ree o) thatac?urlng tr?ye drying :
pEOF 53Ol A8, E es the sauhenmediumsan escapssreadibrivtiout 45

T s A ieoaor
g g 1%3 ven in granulates manufactured from suspensions by means

of spraying, the material components of which tend to form a skin during
dryingoescape of the sarietmediumab isguangniae viaitierpdres formed
witheut destroying,the. dense sphekicalpaking tcreaieshd|paatditionintie
granylas of theogranuiatesproguseetisiity thie particlély metoutingw te
inveniionRre:molholev sunlike:-the gianuiésmanufaciuict byspnay
dringlin theopting arth? herefore, motordibgS thEiivemttmethintents lie
completell pravients Guhedperialipadofbutkygran glesrositvandisiiewagror
deughinutshepedgnamd es:tidiheofrarytatecafaticnventdern imayaisy wm:
representaparixigreasfephesizabparticies with a smooth or smoothed,
particularly fire-polished, surface and non-spherical particles with a

NG HROTHFION oSSR e S6T 12 CELCTBINGE HuRA) PoieibksrpRs that

spemﬁcaﬂy surrounds the irregularly shaﬁed pariicles is constructed around the
existing itregularly shaped particles and the diameter of these spheres is determined.
This describes a normal procedure known to the person skilled in the art from the
prior art.

During processing of the granutates, the spherical shape of the granules and their
smooth, in particuiar fire-polished, surface has a further positive effect on the
grapulare’s flow and filling behavieur, This is illustrated by Table 1 below which
fhe granulate properties are reproduced as a function of the mixture composition of
the particies.
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10 spherical particles may be a grade of particles with a single diameter or
a mixture of particles with two or more diameters. The standard particles
too maybe particles of equal size or may represent a mixture of particles
with different sizes. It is possible to improve the strength of the granulate
manufactured. as well as the 15 packing density by mixing standard
particles, i.e. particles produced. with a splintery surface and irregular
shape, with particles used accordifg,jothe invention, which are rounded
or are already present as round, in the appropriate particle size ratios and

TR ORRRIaNS. MOTEDYehe NS alspossibleaimprovestiie propiifes ofl 00%R

REQLLESS #hal, are further procesaed, padicutarl
densitys &9 Select!ve adjustment of spherical sn

instéshect GOStengtHEid |
hooth, in particular ‘

gmg§hed, particles to standard particles in varrying ratios makes.it

passRie o madify theygranulate’'a4propetties. 25 IrhaBtordahed fyit

S

odimenpaccordingd the inwéntion, thé iixturd-8t°sphefical
partigles with a smooth or smoothed surface to standard |

articles is i

lie-Rind suledie® : 1, preferabiyeifivhe ratioigh 4 :

:
|
'L Eispecially¥eferablys:

50% or more of all particles in the granulate are spherical or rounded and
fita polishedhparticles decondingitaithe inveritiono Saririwry 58440190%,
preferesheonientsilisnt-betwibenea0 iid G09suE e espudigyulates from
aghantageous are compositions of rounded or round particles to standard
particles of an average particle size deo or approx. 10 sm : an average
padicietsizeidsoantagpirosiSiptn. vrefereibrbtesormesstintsi® partcles is
detetiming inlths2armiualk S5BReT A DB SE AT SRRt
iregatariyesivapetipitielesiseoPHHREY ATSHITREMES FERSTIHY MielHia
shveifretiqoardtletranis e diiatdp ShfrsBRpHasE K HSteRmted. This
deserittes @ rormal procedure known to the person skilled in the art from
the prior art. 40 During processing of the ranultatgt% tah%O% ;rll_igr,[ic%}lmshape
of%“???ﬁ@lléé ‘ﬁﬁégﬂfé‘i‘rals?ﬁ i 1B SArHEIRY fires olis e\fcﬁls@srig has.a
fURHER O Hive BHELH IIHE™ gF, il B ﬂ?%/?/ %ﬁﬁﬁlan%]%aehé"vmurlc%ﬂs IS
il G5 FEE A By TR L Beld W AR-Which the granulate properties are
reproduced ag a function of the mixtur It he patti .45 6
R s Eion L be S SOmREIOn L b Aes

e (R0 TS S0 B0 s A LB e Shcc vy s
copolymers,’ fof example, s >t ché}é et dnbRtioned by way
of exampie: {methacrylate, (mefh)acrylamide, epoxy compounds, vinyl ether or
mixtures thereof.

R

Naturally, the granulates may also be modified in the usual way by means of surface
coatings and/or weatments. The spherical particles may then be coated at Jeast in part
on the surface. To do this, functional groups, for example, which correspondingly
modify the properties, may be applied to the surface of the particles. By this means,
for example, it is possible to increase the adhesion to the binder or to modify the
setting behaviour,

The spectal properties of the granulates according fo the invention with their
preferably spherical shape and smooth or smoothed surface also affect the products
manufactured using these granulates. For example, the advantages of dense spherical
packing becomme important. By using preferably spherical granulates produced from
spherical particles, green compacts, for example, arc crcated with cubically face-
centred and/or hexagonaliv the densest spherical packing. The maximum paclang
density of gpherical particles of theoretically equal size 1s 74% in these types of
packing. Filling the pores then results in packing densities of over 90%.
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particles Flowabhility in [s] 40.02 44.24 46.87 ~jl 57.91 62.84 i 73.4 Bulk
density in 4 1.014 ~ 0.9370.901 0.819 0.739 0.71 IEghnh | L ~~ ~~ nigh
a i p Breaking strength low [ medium j h high Experiments have shown
that the granulates according to the invention lead to an 5 improvement in
the filling ratio of at least 30% compared to standard granulates from the
prior art. Advantageously, at least 5 weight %, preferably at least approx.
BAMeiaht Yhe Rarticulampatieast25aueignt 9 dispheiicarparities fith a
S0t Gesmontheddfsustatecibiprasent inahegiantlate Parieansy
advantagesustpeepertian and hetieyethdvihts CONEITT Bt erth:
@ecotdingdaiihe inrention rahtindefronaspRsR SSUPIS- AFSIRNEE0RYE fhe
mageriahoftbbapherinsipalcfbsnsnes R EFERHESAEIEH RS to the
S enn@ntiendchmysmiatbriabthineanlseleThoR TR S t%u‘? Iéfe %ybe
usadle] feussvofgtissiy biuss saracs1ansgpd @. ?ﬁ g
AcepriiihgdcttecinveAto RThE b 1?%‘}18%3?% ¢ d‘ir“mg
mm@(}mf@ m%m@wf &é;gg%ﬁﬁ%ﬂ & tztsczf mbn o a ﬁtfgn is
Brosesiolymersiss BRSO X N
fbtiesfireg e Hekdly Fﬂé‘?’ﬁﬂﬁinﬁasﬁl ﬁm “lh pés h acry a?tagas m

@ﬁéﬁﬁ&&kﬂ%ﬂa’é‘} Ep0R5 B SE ﬁeIr 8r mY tures thereof.

Naturally, the granulates may also
drsAdet s g ol Wi & efet‘rﬁe e en
(58S AR A TS 1ﬁ113oss1 c!é a%?sr 3 sy
o g@y ot is, functional groups for
36 |ng 0 the properties, may be applied to
AT Bfa”'fé% By Ahiaeans, Jorsiamplecdinpassible to
A adfiesior, SroLIe madifvihe settingahaviour: 30

ven‘uo 10 arl
Clg

asﬂy I‘Oplg I3 C{ 118190&%‘4% %@%ﬂ&%ggﬁ@@s'ﬂ‘!@ﬂﬂ@ﬁé’v'th
113455 %ﬂ‘%@ hape and smooth or smoothed surface also
a‘ﬁ‘) eﬁe products manufactured using these granulates. For example,

the,advantagss.afifense sphericalpadhing beseraimportant:Byussing
prelerahly sRhstcakgrandiatesrodused dsasm-apisphagicah particles;
ORERN GOMPACT o fAFeXAmple e Bepalrdrwith: cubitallyifacesicentred
apdlenbedagenaibuioe genspstspherieakpackingisEhetisaximbrepackig
d%ﬂﬁ'%@ikﬁw&%éaﬁl fartigles of theoretically equal size is 74% in these
types of
Furthermore, when using the granulate according to the invention, it is alse possible
to actually manufacture difficult to produce corapacts with small wall thicknesses
and unfavourable height to width ratios which cannot be manufactured using the
granulates from the prior art. Due to the oranulate aceording to the invention it was
also generally possibie to increase the vield: a vield improved by approx. 20% was
obtained in experiments.

The granulates according to the invention are also of particuiar benefit for further
processing into compounds such as glass/metal, glass/ stass, glass/glags ceramic,
glass/ceramic or ghass cerarnic/metal compounds that may be manufactured from
compacts. rurther preferred areas of application are vitreous solders that may be
produced from compacts manufactured from granulates aceording to the invention,

The subisct of the invention s also a process for the production of granulares

comprising the stepg:
- Production of 2 slip, containing dispersion medium, spherical particles with a

smooth or smoothed, in particular fire-polished, surface, if necessary standard
particles (non-spherical particles with a non-smooth or non-smoothed

8
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packing. Filling the pores then results in packing densities of over 90%. in
particular, the mixture composition (see e.g. Table 1 above) also has an
effect on the filling depth of a pressing tool. The filling depth in a pressing
toot is the distance the die travels between the top and bottom dead
centre. The lower the filling depth, the better the tilling behaviour and the
denser the green compact. The filling space of the pressing tool fills up
optimal e eacepndingiethe dauentioncikecdéonse
sphenﬁﬁ%@%ﬂéw% Hﬁfggﬁmgmmw AsatHieagranules
themselves preferably have a spherical shape and a smooth, in particular
fire- pol@;g)qmsgff@g@hg&dgaﬁlﬁh@gxaﬁeiaﬁsmmaﬂmmgowettm&hémh are
particlegagaarging to the invention, the granules in the form of the -
granulate also preferably form a 10 densest spherical packing. The
deasit:efdhe araniiate decordingnthtmanetstercisiing dpeherdy s high
A 9 the- gl pasking densityohie QRanIEs BN SEHIES OBt Glar
(5 Redammdiuandee fillestisignificantiycmoreistre ctiliehsTBRHTRY 1 PRESSHIG
progseduiR: the gbamdaﬁhmeﬁmtélﬂmm@m@éﬁéw%e 15 easily
under pressure such that it is possible to manufacture compacts with a
highnpadking densityaid:homoyfalicotis compaasen Biothar4H0RMade
chatingchlintherprociebsimy ot thearar TEIES HEEEAHA GO e HvERtD AT
pdirtietiartyriedihe fEhmnssp éﬁ%‘fﬁ&t’fﬁ%ﬁﬁﬁ@?@ﬁﬁ BEBdked out .
Z@e@sm}zﬂhafk@tﬂﬁeaﬁﬂi‘é@hﬁ%ﬁlﬁ?@F@Wﬂ% SN PR R Y AN d B A
resuitath erovesteihie SE BB RS CERSHRS BITed. Moreover, products that are

further processed have an homogeneous m;ﬁc str(lIl[ Fe](}r%ge vell Y
|6§7@wétgﬁﬁft‘éﬁé‘?§ﬁ8§’§mF’%“fﬁﬁﬂ %B‘r‘r b (e ) it
seSRtRice Ot ‘Sﬂ?é AT “avei:%fg O
€)1

dﬁﬁéﬁé‘ﬁﬁﬁ}% ﬁé@g QSMW ?I%J’%%‘Z% a@{)‘lgié%y %grg %&Hﬁgs

ree or accuracy urthermore,

V\ﬂﬁlé}‘ilﬁgﬁfb %%‘i%ﬁﬁl’a?e accorgllng to the invention, it is also possible 30
LA maufachire AUl ipprodise compRai L sl y
g‘? i % W e O I; Vam@% EH rJo width raties which gé}aﬁat%r
Ly reléls[%r:: 4 }E@)t 16, AN 95 tt@l DUQN @inDue:te, ‘iﬁlﬁ)ﬁn{i on the
rﬁ&%@&%&&% H&&&@%&é\é@@&%ﬂ&s rdsagenaraliy passibiedoior

increase thedeld rayielddmpraved by ARRERXRA% Wascieblairedrinution,

30

40

e%%glgéﬁg@ §§W'gggig/r§fmg§§g§1accordmg to the invention are also of
particular benefit for further processing into compounds such as
glase/metat.glassiolass, glassiglass: Batired wglassieeraniivorglads to
caiRmicinelal campey REs:thahmay:beomanidfaetuiec fontedompacts:
Fugher-prefered areassehapplitationarevitf endssoluersuhatinaysisedd0

proctged fromcompacismansfastanedafrony (framatates. aém@n@%etﬁ@
ingpmtionl particles with their smooth surface held in the ship exhibit considerably less

shrasion on structural and machine components, such as nozzles in the spray process,
than a slip that is composed only of particles with a splintery surface, In éam;:wr i

* has been shown surprisingly that a higher suspension stability of the slip can be
achieved by means of the spherical partic:leﬂ: according to the invention with a
correspondingly smooth or smoothed, in particular fire-poiished, surface.

The pracess according o the invention may be carricd out in batches ot continnously,

preferably the process is camried out contmuous}},

The invention also relates to a process for the manufacture of & compact from the
granulate according to the invention, containing one or a plurality of binders as well
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is also a process for the production of granulates her , iect of tilt invention
su. comprising the steps: 45 - Production of a slip, containing dispersion
medium, spherical particles with a smooth or smoothed, in particular
fire-polished, surface, if necessary standard particles (non-spherical
particles with a non-smooth or non-smoothed 8 surface), one or a plurality
of binders and if necessary additives. selected from defoamers,
stabilisers. pressing:additives anshsimilar; mpuwethias Sprayiigedf tndastip
i(% ain épﬁg@nulate, the individual granules of which are 5 not hollow. It,
the process according to the invention the granulates according to the
inventionaig omanfaciuieshhimeans afassprayidhy ity SrotEsEy fareby
the granulateshaye one or a plurality of binders in addition to spherical
particles with a smooth or smoothed and 10 in particular fire-polished,
surfacgiangifagessarysstariddamhpriticlesTReER SR e the
granulates, first of all a slip is produced which, in addition to the spherical
particlemﬁlﬂmma@mmarsammaw&%r&%%Pfﬁ%ﬁé@ﬁf“@ ;. rar
dispersion theeidimoT henslippralerapiinks Wik Q& e digpersisi® ™
mediunt.rtSFeapiiohatlgddirther additives, such as defoamers, stabilisers,
pressing additives and similar, are used in addition to, the existing binder.
The subjestf thehireentiol i§ AREHAHSHEHIBRSAB ised slip for the
manufacture of a granulate, comprising dispersion medium, in particular
water, Sinseopa PitasiE P BRAHHS IS diliBR%0 spherical particles
with a smooth or smoothed, in particular fire-polished, surf. '
B SR RN e R e S e
e ey, A A0 T ST S SRS RN P aed

AR o e S RO aRE N A Benown
g‘f%&‘iéﬁé‘%ﬁﬂ‘l@‘ﬁ@ﬁé‘?\ﬁ% i?’n AShray o5 ch%g(gl [QGeS St heus
p%?aiﬁ%%éﬁ%%ﬁhé%‘f%% "Aihg Brecess., such i d,

‘dWihg’ process, such as ‘spraying speed, spray
PHIEEGRATGDS IR GEIMETR, drying temperature and drying speed, depend

ol ne gﬁég.tt %él%lel{gggﬂh%%ag gﬂ%%%xﬁ @;r@%éﬁ%‘g S5, %%M@%@ﬁm@ng
oS3 SErer el AR el #8:4e desitad arapulatespraperties,
Slé&?faa%tpi%{i!r?i% size distbution.Bullkedensitsfiowakility and similar. 30
One gdvantage of the slip, which is manufactured using the granulate
ageQrdingita: fhe;inventionsis thatdhe shipsaabiherdnventionprotesdo from
rqggql%glggrr%g}-mcﬁ{gIggﬁlﬁﬁlsparticles lead to si anificantly lower wear of
machine and structural parts and therefore simultaneously ensure less
capianinationefthenasticlesoidis is bedauseithehaving spherical particles
with 2 smooth surface, are not hollow and have low residuat moisture in addition to
imoroved flow properties compared to conventional stagdaxd grmulate; The
properties of the granulates can be correspondingty modified and (SUI}Ezetunes even
considerably improved by using mixtures of spherical and non~spnenca} gamcles.
For example, during processing of the granulates, the spherical shape of the granules
and their smooth surface has a positive effect on the granulate’s flow and filling
behaviour. The granulates according to the invention lead to an improvement of the
Slkine ratio of at least 30% compared to standard granulates from the prior art,
Furthermore, when using the granulate according to the invention, it 1s also possible
to produce difficult compacts with small wall thicknesses and unfavourak?le height 1©
width ratios that are not accessible via standard granulates. It is also possibie to

significantly increase the yield of the products produced.

Furthermore, by using the granulates according to the invention. a nigh d?nsrty
oceurs which also ieads to a high density of the resulting products when ‘mrther
processed. For exampie, e high green compact densiiy or a high density in compacts
can be obiained.

1
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35 spherical particles with their smooth surface held in the slip exhibit
considerably less abrasion on structural and machine components, such
as nozzles in the spray process, than a slip that is composed only of
particles with a splintery surface. In addition, it has been shown
surprisingly that a higher suspension stability of the slip can be achieved
by means of the spherical particles according to the invention with a 40
correspondingly smooth. or smoothed, in particular fire-polished, surface.
The Rrasesaaseomdingihdhieliprentonamayibgedriet BN Wikches or
Mpl7ous ks pueieraliyctie prosesisttandedsoin oHiHEINFTAS TR
inventianalse fielatestoaprotesy fo e ivfamanEtise of a compact from
the granulate according to the invention, containing gne or a Iuralitg of
bindeesdasivetideis sphesicaliparbinsithtie GR5oth TFSHooted n
paskcedan filespeiishe dostafaise bR &HE <P ONRRiRg BFile spkherical
péartiekeshtavan average particle size d5o ranging from 5 0.2 to 100 am; -
Fire-polishing of the spherical particles to sntioot $e s&ga - Production
Ghgugranulate fromhEPaPR B R BN ST FecesSay 10 with the
addition of non-spherical particles with a non-smoothed surface and if
Fegessdry fuRNBFARNTFEEEpREeS: ‘%f’f OBt ahdiate %Hobtain a green
compact; and 15 - Sintering,of the green compagt t ' !
e A R A R R
is based on ﬁ@%?@)%%gg%@@cribed above to manufacture the granulatc
according to the invention, which.is s| cording to the
COREEFSNndin ’@Jgg)sq Mg ShdEn %ﬁé@%&%ﬁ%ﬂ%ﬁrﬁ%ﬁ or art. The
individual pro ‘éféltboé}ameters depend on the materials selected and the
Migdeg use- Mg AUBIREhAldNe Muealian aalan 2 campaRkeateen
compact, mans%ﬁapg} 1%? Msing; the granulate according to the invention
and the products producable using the 25 compact, such as a glass/metal
compound or ayitreous solder,1he spRerGRlprREtgiRstRcEoding ta the
invention with SMagibsuraces theseiare lead to a number of significant
benefits: 30 Thus the granulates provided according to the invention,
hayipg sphericalipadicles: witk-asneotisudibe paréchotdngieiiand have
low residual meistdseiipaasditiondidmpioved:fidwiprogeriss compared to
conventional standard granulates. The properties of the granulates can
be;igareaspondinglynndified ding's tmatirmesravenrebisiderapiyiniproved
by using mixtusessafsphkricalsinifiohsspiencaliBarisiesd3s For
example, during processing of the granulates, the spherical shape of the
gEautes the packing density of compacted granuies according to the mvention

' in a simplified schematic diagrarm.

Figure la illustrates in a simplified schematic diagram a gamﬂ_e‘ EO compns?d of
particles 20, such as are used in the prior art. Pores 15 occur withun granule 1 { .
formed by particies 20. The binder has been left outin Fig. 1a for reasons of clarity.
These powder particies 20 are manufactured by milling, for L?X&mpi_a, and havs:‘ a
splintery surface and an irregular shape. Both the surface and also the ih;pe of .
particies 20 lead to 2 bulicy arrangement of particles 20 in granuie 10, This results in
the creation of exiremely large spaces between powder particles 20.

Figure b shows a light-microscopy image of a granulate 30 from the prier art. The
image was taken using a reflected-light microscope. The granulate in guestion 1 &
glass granulate.



10

[
h

30

40

45

and their smooth surface has a positive effect on the granulate's flow and.
filling behaviour. The granulates according to the invention lead to an
improvement of the filling ratio of at least 30% compared to standard
granulates from the prior art. Furthermore, when using the granulate
according to the invention, it is also possible 40 to produce difficult
compacts with small wall thicknesses and unfavourable height to width
alips thatarg nekassessiblie viastdndaid grabhlatesefoighiistybssivle to
sigpificantivi cre.easecths vieltkof fioe Figucts, producedrFurtieiTore, by
ugingheigranuiaias aceprding toithly mﬁeﬁhﬂed%@gﬁ%ﬁ@ﬁ@?%@@é@:u rs
whichalso deadsipadightdensityrobitiedesittimg probigcte WhdnoRsser
presessel: Fonalample carhighgreenngopastioesst oeasiighdensity
im&ampacts homd e ebtainedstt@mrcordingly, the use of the spherical
particles according to the invention with a smooth or smoothed surfa fe
Iéagihset@aa}mgna|ﬁcammbrgd§éﬁﬁ@@él‘i¥yi%ﬁlﬁhé”g‘?§ﬁ tﬁ 6 W and of
therqebiytshnametscn e o reca artikies 5 i i:g %‘Sutlon is
sutisegnehtlgrexplaimddaste dsasidieg Lifnay Wﬂf&hﬁ %i §
s bt b tshitoressirior i ERRIMY BEES |ﬁ ﬂBfH%) %g? anl”h8
Rihess Sifolensees m@evéair&%ﬁﬁw@ Nyl b i ‘é}g
S@ﬁ%ﬁ@@ié@?@ﬁ?{v@ﬁ%lﬁgflmﬁ £t ’gg“bfr 2 gFan ‘iatse 159 ©
tﬁéf{é‘?%roéﬁafpﬁ‘ﬁréoﬁ%ﬁné%dﬂﬁéﬁwvfo gran & according to the

|nvent|on ina S|mpI|f|ed 15 schematlc lagra [ copic
LT
Fﬁ Yﬁ‘gi 8?” Hbod H% &%ng Qgﬁﬁg@qsm a
sﬁ%ﬂﬁ’é’ ﬁ%‘[’% tagram, |gure A urther embodlmenT of a granule
aﬁ%‘?&?ﬁc aes invention in a simplified schematic diagram; 25 Figure 5

m%fa”hth lustptes he.e ach alihe padicln campestiandsiandard,
rounded padicle).on e, Hling:denidgwe, A aranuiaked of .

a%?% ng-t9,the inverigion, AauredJnie @eanventional R0 pressingeelein

agimpifie &%Q%QQB gﬂ@ﬂﬁ%z%ﬁ'ﬁ“é@nﬁ@ﬁc@ﬁﬁ@é@ﬂﬁ@fﬁ@és 8¢ and

compagindigipnules-aceprsiagdo sherinventionsinassinplities sehematie

d'&%@%&@yﬂ%% la. ilystratesdn.asinplifipgscbematic. diageamuapls case

graakHa:d0 caMPOseldb: rounded particles 75 can correspondingly fill out pore
volumes 72 formed by large spherical or rounded particles 80. Naturally, 1t 1s also
possible to have size ratios of pariicies 75, 80 other than those showmn.

Figure 4 illustrates in a simplified schematic diagram a further embodiment
according to the invention of a granule 90 according to the wvention which is
composed of 2 mixture of particles 105, 110 according 1o the invenfion and standard
particles 95, 100. Both particles 105, 110 and also standard particles 95, 100 each
represent mmixtures with two different sizes or diameters. As a result, large particles
105 and small particies 110 as well as smell standard particles 95 and large standard
particles 100 are present next to one another in granule 90. As a result of this, small
particies 110 and small standard particies 95 can fill out pores 102 formed. Standard
particies 93, 100 lead, due to their splintery and frregular shape, 10 mterlocking which
increases the break strength of granule 90 according to the mvention. This alse gives
rise to further processed products with increased breaking storength.

* Figure 5 illustrates in a chart the effect of the particle composition on the filling
depth. The filling depth in mm is plotted against the % value of the spherical or
rounded particles. The lower the filling depth, the better the filling behaviour and the
denser the granujate. The best filling depth in the example case ilustrated is thus
obtained with a proportion between 80 and 95% of the spherical particies.

12
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particles 20, such as are used in the prior art. Pores 15 occur within
granule 10 formed by particles 20. The binder has been left out. in Fig. i a
for reasons of clarity. These powder particles 20 are manufactured by
milling, for example, and have a splintery surface and an irregular shape.
Both the surface and also the shape of 40 particles 20 lead to a bulky
arrangement of particles 20 in granule 10. This results in the creation of
extremely large spaces between powder particles 20. Figure Ib shows a
fight-microseopy imageial aignanidaiesdonftbavthes gREREITThE" fmage
was.lakenysingdnefiettedightomicrosope sPrREg AR iR i B ion is
a1k glassigranalateeridiGimeraes BY PREEIRI L witH BRI
partities 20 e predenably d&@w&tx%ﬁ%@&ﬁ%ﬁ&ﬁrﬁﬁ‘%ﬁi 88 1B hs
etierges:fireFigure pms@‘@@é@@er@m@tméﬁmtbé%{fﬁﬁﬁ%&dugﬂﬁ e
a36apesdxploshraly eRitPthis GeteTRESAHRACT %%,Oﬁﬁeo%,lene%r]}u 6510
froni hes it v iR WD RIHENSY B0 dH T HIER processed 5
@mmtﬁ,ﬁ@@@@iﬁ%|§@%@%&Bﬁ%&ﬁ§%&ﬁ%ﬁ%‘ﬁ%&? With e uzcgé“fg&gity |
andhinsudficiently HEMGEERE I ThiPO LI RTGIE Fighre 2a shows ih a
sitpfifteh SeRBRTAR IR G EHBBE RERE DTS granule 40 according
to the invention that has spherical.particles 50 with. t : : 10
T ey e e
HOMRYC LS 16 A SRS &) te%%‘é%%ﬁnoot surface of particles 50, it
ISIEOGHTE % GHERTEAd S Produce the densest spherical packages with
correspondingly reduced pore volume 45. Naturally, not every granule 40
always has the same number of particles 50. The number of particles 50
shown is only 7 by way of example. 15 Figure 2b shows a
light-microscopy image of a granulate 60 according to the invention
whereby the result is full granules 40 with a spherical shape and
correspondingly smooth or smoothed surface. In the main phase, the
granulate is comprised of glass. 20 Figure 3 illustrates in a simplified
schematic, diagram another embodiment according to the invention
whereby granule 70 according to the invention is composed of a mixture
of particles 75, 80 according to the invention having two different
diameters. Granule 70 according to the invention has large spherical or
rounded patrticles 80 and 25 small spherical or rounded patrticles 75.
Granule 70 also has a spherical shape and a smoother surface per se
due to existing spherical particles 75, 80. In the example case illustrated,
small spherical or rounded particles 75 can correspondingly fill out pore
volumes 72 formed by large spherical or rounded particles 80. Naturally, it
is also
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possible to have size ratios of particles 75. 80 other than those shown. 30
Finnic 4 illustrates in a simplified schematic diagram a further embodiment
according to the invention of a granule 90 according to the invention which
is composed of a mixture of particles 105, 110 according to the invention
and standard particles 95, 100. Both particles 105, 110 and also standard
particles 95, 100 each 35 represent mixtures with two different sizes or
diameters. As a result, large particles 105 and small particles 110 as well
as small standard particles 95 and large standard particles 100 are
present next to one another in gréirilgs90. As a result of this, small
particles 110 and small standard particles 95 can fill out pores 102
formed. Standard particles 95, 100 lead, due to their splintery and
irregulas.shapedovntenpoking whilohl4pihbinige s HSbRmR Q% of.
granulg:9:accatdingrtootherinyentisn., TR arsbivesof e et
processedsproductsnivithci orseded WF@&% § fﬁmf‘—' L?P i ustrates
in a chamtiities efféot oo 95 ARISTEHM T The
filling deepthnis nbiSs p|m%d0£g%?ﬁ%@h?é‘@§%ﬁaé’%? e s&%erlc% al or 45
rounded patrticles. The lower the fllllng depth thegbetﬁgrt e. cf"la'i' ules
BehaviGmmalthrsogbnssr #i8yta PIERRACTEE it

exampts Bassis et @%ﬁ?fsa%?ﬁﬁ]é‘&%v e ‘ o‘bortlon%etween 90

and 95% of the spherlcal particles. ]220%@ %Psg‘@ng’{ﬁaﬂkﬁ sinpiified

SchemSHE AP IRES %1* emen t arding
to the |H%ﬁ{?’t§ﬁr%o§}i‘?8ﬁ;g %ghsc%l‘b?ésrgtlc%& gf%??#?f%ﬁ%%%%ﬁﬁtlon of

a schelsﬁﬁ’i‘?tﬁlly represented pressing tool 150. Filling takes place 5 via

fllllng shoe 160 into a mould 17 e ! fined filingne
depth 56 %gﬁ a §%r mgt e gn%sg%}r(]age% ﬁfﬁﬁiﬁ?ﬁ%ﬂ%n this case by

using g¥& iiralaccor ing to the invention, i.e. dense spherical

PﬂCk'“% O 0” F' egranulaie Jevel, Theidensinof-aranuatedidis the
eXceptig & Q:ihe big tH%%iﬂ&atﬁ&ﬂSﬁ)ﬁ@{: thesgfaniieishao
during f&!@ﬁrgﬂ@1%1%?99E%n@%&ﬁ@éﬂﬂﬁﬁék@wmm@Bﬁ-érﬁoaﬂaﬁhemmore
easily upger pressuse.suehithatilisRassibleste manleeture foompactsnse
with a tgggaqgaglg Rg.density and homogeneous compaction. Figure 7
shows in a simplified schematic diagram the dense spherical packlng of
cgmpactgg.aranulaied2Oaccerding tocthéiinventiondmadtition io hat the
homogengeils: &5 shsisihuiidr cfraonipaetionsrmpredsingienl 150. 13
Claims 1. Granulate comprising one or a plurality of binders in addition to
sphericahparticleswithiz smootht Gresrrisoliteic imsa chietidEaved o A SF,
surface siveritahpooskaryitionssphéricaipertitesowieraby e pbpstion

of sphericgfhee represent particles with substantiaily the sume diameter.

& Granulate according to one of the preceding claims, characterised in that the
spherical particles with a smooth or smoothed, in particular fire-polished,
surface represent a mixture of parficies with different diameters.

g Granuiate according to one of the preceding claims, characterised in that the
spherical particies with a smooth or smoathed, in particular fire-polished.
surface have two different diameters.

10. Crranulate according to one of the preceding claims, characterised in that the

spherical particles with a smiooth or smoothed, in particular fire-pohished,
surface have three or more different diameters.
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particles with a smooth or smoothed, in particular fire-polished, surface 10
amounts to 0.5% - 100% of the total quantity of particles introduced. 2.
Granulate according to claim 1, characterised in that the individual
granules of the granulate have shapes approximated to the spherical
shape. 15 3. Granulate according to claim | or 2, characterised in that the
spherical particles are selected from glass or glass ceramic and have a

He pofished, surfagend (Graiale pesaising demanemsidie picoatinge

claims, characterised in.thatdhe -26pinpiiduatigranites: sfheigranulate
- are noﬁ;&; %{%ﬁ@g&@@@p@@fﬂ&ﬂg&f%&mj the-grevedingdielinsith
characgeigﬁeglg)@ sSRbertahparticlés with Fremdishisbreriedthed, in

vh

10

30

4G

particular fire-polished, surface and if necessary non-spherical particles
with a penrsmogthyRRNoND a5 sihettec:Gngf abenarcpresEnssa theat the
individuakgrapuigsinetseform: df. ax@eg}se“mgpr@i@b}mw%gwsﬂeréﬁu|ate
accordipgde o eetitntprecéding Thntgl; Graf stterrabaIHi g THE 2
granules:ese presentiinithetioen of a dense spherical packing. 30 7.
Granulate according to one of the preceding claims, characterlsec{llntghat
the sphesicalpacticléismittoee SbotTaEERRIRY, FIBEITNA

fire- poI@b}ﬁdaﬁe§a¥mem%ﬁﬁq|%%wg@5§t§ﬂﬂ%%4h@ Qﬁ?ﬁ%mar
diametéir- 361BhGirantilatd neTeTEirgs RAGRE SFHEIREEENTISImE™ ©
charactérisad in that the spherical particles with a smooth or smoothed, in
particular fire-polished, surface represent a ixture of gartlcl

o
dlﬁerer@@ﬁﬁ#@térée@ﬂ‘@ﬁﬁﬁ&%? 8@6’?’%‘7 $5°6NE0 Al 5 Brec Iﬁﬁ% thlms
charact@ise i TRAHH p&ﬁ@ﬁﬁéﬁ aﬁaﬁ éﬁ X ?Nill 10;}- gtfq{on_
smoothed s h éﬁﬁ@ﬁ%ﬁﬁfﬂ%“ BIERE Psm esw ave wo di %r%r%tr £
dlameté%"?l?bedG%W %&?&Bﬁ% 1“ E r of the precet ?ng claims,
charactbffséd § nlﬁqéﬁr?ﬁ YR rrlg‘éal partlcles with asmooth or smoothed, in

pa[tlcul fire-polished, 45 surface have fhree;ot mare different:diameters.
14°11. Fﬁﬁﬁfp aﬁor Siding (0,ahs. 00 the earfg?ﬁgmgzﬂewsla@beém'sed
inhat i GraIale TepreSents @ mpruce:of sphetical-narticles withha
smooth oY % g@&?ﬁ@%@ﬁ%ﬁﬁiﬁé@%r@%ﬁﬁ@d@%s are inchuded.
non- spherlcal partlcles with a non-smooth or non-smoothed, in particular
non-fire-polished, shriage. 2 2. Graprlaleaccarsingiaeneiakiheha: the

precedlgglg@m SwebaLacterised in that thexg@nulatehas at least approx.
0.5 weight %, preferably at least approx. 20

18, Process for the production of granulates comprising the steps:

- Production of a slip, containing dispersion medium, spherical particies
with a smooth or smoothed, in particelar fire-polished, surface, if
necessary non-spherical, non-smoothed particles, ong or a plurality of
hinders and if necessary additives, selected from defoamers,
stabilisers, pressing additives and similar; as well as

- Spraying of the slip to obtain a granulate, the individual granules of
which are not hollow,

-t

Process ACCOIGINE (Rl

continnously.

D

laim 18, characterised in that the process is camed out

e

20.  Process according 1o claim 18 or 19, characterised in that the dispersion
medium is selected from an organic or inorganic carrier or dispersion
mediurn, preferably organic solvents or water or mixmres thereot.

15
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40

weight o/a, particularly at least 25 weight ail, of spherical particles with a
smooth or smoothed surface, 10 13. Granulate according to one of the
preceding claims, characterised in that the granulate has the spherical
particles with a. smooth or smoothed, in particular fire-polished, surface in
an average particle size dso ranging from 0.2 m to 50 um. 15 14.
Granulate according to one of the preceding claims, characterised in that
the mixture of spherical particles with a smooth or smoothed, in particular
fire- pQlished, surface to.non-spherical padicles-with a.neNSmMeetker non-
%*mot%‘é‘pﬁéfigr ig?'%‘ﬁe 0&%?&1&98&'{@%@ ReeiGameeBtiRhanmtio of 2
20 116 9% 1. pieibrebly, | NG 1t Gidobids. Grapelate accortingdo one
of the gi%g o] ﬁigggggsﬁp%a%a@&ﬁm&h%@mmmmm shtevical
particlgs js selected figm.glass or glass ceramic. 16. Granulate according
to one of the préceding claims, characterised in that 25 additive, selected
from defoammers. skabllisers: prassieadglitbwesy atbindicdedddion to
Granulgig accoraingdo.anes ahiberpsesedingstaims:ichardoteriseidn that
the sphekical particles arescoateshatdeastinpartidnthersufated30rkge
Process,fardhe.pradustionafogiantlates comprising the steps: Production
of a slip, containing dispersion medium, spherica%gég%e{s Wit'gi a smooth
ansmovthest, dparticylesdireipglisked aqiefabiey, ¢f BBGTE oo
non-sphssisakinanismonthedpasticlesmner spheealnlst bwiaTe s i
necessasypaiditivesngels cteg fromdefestoesass (EpiTee s, HrEig
additivesmhthsimitahess ivellths Sisratialosas aiip WBtain a granulate,
the individual granules of 40 which are not hollow. 19, Process according
tthaim Pdyekafecterisedfacthet tha %@@é@@%éﬁi@&rﬁéﬁi@cffiﬂ?ﬁ’aﬁ}?
45 20. Processhcco oyt MR ToRicrier onsideteyidaa Rkt the
dispersiomatnsdiimpisisalacisertrbisnah SRR R BYONME carrier or
dispersion medium, preferably organic solvents or Water.O{ mixtyres .
thereof,-15 21 MBias&h 16 ALSERISHIRTESHE 18he FieRGFRCEr e or & Tanems
granulate, con3fisfing “Hi§P&Sion medium, in particular water, one or a
plualty of bingers ad, SPLPHSapRRRIEISa NI & Amesih e amgathed. in
- Production of 2 granulate from the particles nbtained, binder, if
necassary with the addition of non-spherical particles with a non-
smoothed surface and if necessary further additives;

- Pressing of the granulate to obtain a green compact and
Sintering of the green compact W obitin a compact,

25, Compact, manufactured using a granulate according to one of preceding
claims 1 to 17 as well as further additives.

26.  (reen compact, manufactured using a pranulate according o one of preceding
claims 1 to 17.

27. Glass/metal comnpound, manufactured using a compact according to ¢laim 25,

28, Glass/glass compound, manufactured using a compact according to claim 23,

28. Glass/(glass) ceramic compound, manufactured using a compact accordmg t©
claim 25.
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5 surface and if necessary non-spherical, non-fire-polished particles in
addition, if necessary, to additives. 22. Use of a granulate, containing one
or a plurality of binders in addition to spherical particles with a smooth or
smoothed, in particular fire-polished, 10 surface and if necessary
non-spherical particles with a non-smoothed surface for the manufacture
of a compact. 23. Use of a granulate, containing one or a plurality of
binders_in additj on to her| articles with mgq@
s’&rfacé’f’c?mﬁ) Sg % ((:)cr)lﬁgoyén i3 %%]r%%%%a glass, ?I‘I%t%ﬁ
and/or Yi&Ss ‘Ce}%lmlc in addltlon to comblnatlons thereof via the
injermediate stage.cla,comeac ghPIesRsRloL IR Manytagkiresol a

compact fom e gran ulate, containing one or a plurality of binders as
well as spherical particles with a smooth or 20 smoothed, in particular
fire-polished, surface having the steps: Milling of the spherical particles to
an average particle size d50 ranging from 0.2 to 100 m; 25 -
Fire-polishing of the spherical particles to smooth. the surface; Production
of a granulate from the particles obtained, binder, if necessary with the
addition of non-spherical particles with a non- smoothed surface and if
necessary further additives; 30 Pressing of the granulate to obtain a green
compact and Sintering of the green compact to obtain a compact. 35 25.
Compact, manufactured using a granulate according to one of preceding
claims I to 17 as well as further additives. 26. Green compact,
manufactured using a granulate according to one of preceding claims 1 to
17, 40 27. Glass/metal compound, manufactured using a compact
according to claim 25. 28. Glass/glass compound, manufactured using a
compact according to claim 25. 45 29. Glass/(glass) ceramic compound,
manufactured using a compact according to claim. 25. 16 3C.
Compounds, manufactured using one of the compounds according to one
of claims 27 to 29. 31. Vitreous solder. manufactured usmg a compact
according to claim 24;. 17



