M XI NG AND KNEADI NG MACHI NE FOR CONTI NUOUS CONDI TI ONI NG PROCESSES AND
METHOD FOR CONDI TI ONI NG METALS The invention pertains to a m xing and
kneadi ng nachi ne for continuous conditioning processes according to C ains
1 to 17. The invention furthernore pertains to a nmethod for conditioning
nmetal s by neans of a m xi ng and kneadi ng machine in accordance with d ai ns
18 to 22. The invention ultimately also pertains to the utilization of a
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Until now, mixing and kneading machines of the

pertinent type were predominantly used for conditioning
free-flowing (powders, granulates, flakes, etc.),

plastic and/or pasty masses and materials.

In conventional mixing and kneading machines, the
housing is wusually tempered by means of a liquid
medium. Water is preferably used at temperatures below
approximately 150°C while oils are normally used at
higher temperatures. However, oils are also not
suitable for use at temperatures above 400°C. Depending
on the design and the utilization of the mixing and
kneading machine, the aforementioned mediums are used
for cooling and/or heating the housing. The tempering
of the housing naturally also makes it possible to
directly influence the temperature of the work chamber
and therefore the temperature of the materials

accommodated in the work chamber.

DE 40 14 408 Cl1 discloses a device for heating
materials while they are processed in mixing and
kneading machines of the initially cited type. This
device comprises a rigid and immovable conduit that
extends into a blind bore of the working means. The

conduit is provided with an open end. An annular gap 1is



formed between the aforenentioned conduit and the blind bore in the working
means. A gaseous nedium preferably air or an inert gas, can be introduced
into the interior of the working nmeans through this rigid conduit, wherein
sai d gaseous medi um can subsequently £l ow back into a collection housing
Through the annular gap in order to be discharged into the atnosphere.

Al t hough such a device is suitable for heating the working neans, it is
only abl e formatir odtigecsonpar atpvehngnsimhkdanondtstotndneéhgybiland t he work
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of the machine are attalned 1n that the housing and the worKi ng nmeans of
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channel foéoﬁlﬁﬁréﬁ)iﬁégyf'%ﬁlhr aughnet gaseeus Hggdi UFsoi tias debriko tenper
t he process anber and in that the m xing and kneadi ng nmachi ne features
a heatablec?%@Beﬁopper and/ or a heatable outlet nozzle. Preferred
enhancenments of the m xind and kneadi ng machi ne are di scl osed i n dependent
Qaims 2 t?h%71nventlon is based on the objective of enhancing a
mixing and kneading machine realized in accordance with
the preamble of Claim 1 in such a way that it can be
operated with high temperatures and 1is particularly
suitable for conditioning metals, e.g. aluminium or
magnesium, such that they have a particularly
advantageous temperature and structure for a subsequent

die casting operation.

This objective is attained with a mixing and kneading
machine, which shows the characteristics disclosed in

characterizing portion of claim 1.

The basic objectives of being able to operate the
mixing and kneading machine with high to very high
temperatures and of the material being conditioned,
particularly aluminium or magnesium, having a
predetermined temperature and a homogenous structure at
the outlet of the machine are attained in that the
housing and the working means of the mixing and
kneading machine are respectively provided with at
least one channel for the forced flow-through of

gaseous mediums in order to temper the process chamber,



In a particularly preferred enhancenent of the m xi ng and kneadi ng machi ne,
the tenpering channels are fornmed by grooves that are recessed into the
housi ng, wherein said grooves are closed by neans of cover plates and the
cover plates are fixed by neans of spging el ements. Such a design on the
one hand mekes it possible to provide tenpering channels with a | arge cross
section such that |arge anounts of energy - heat - can be supplied and
removed byangans ohathéheemperimyg alvannets]in thehonhefehdndest Am

tempering £bapisls £80qPRoPEOAUCRA LR 2 RELBLLYE! ¥, 8l 0PI fofasblon because

t hey do not have to be machined into t ousing In a subsequent processing
step such as, for exanple, a drilling operation. It is furthernore possible
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reci procati notion - oscillates - I1n the axial direction. Particularly
honogenousSat ki AgC6F ethea Tfat 6FPapdt &vbegivtessedovas weliteas and

particul ar{ye- hegpgengusttenpesatured di;shehhyt bensekisgi d1sAkerkal , can be
achieved wth a thys desi gned m xi ng ang kneadi n trrachin.. Anot her
obj ective %?C?hé‘lﬁ9§ tRoPcahBe ¥éen"Fh pFEﬁﬁ?inS.z??ﬁﬁihﬁ?ng
condi ti oni pgonedial schypereans ofarmdaiixi mgtiand Kreadi ngromehspetieal i zed in
accordanceswéﬁr]égé% nﬁggg%7’aﬁ%]£ ér]d%aigng?&poq—n%%%% It can be
supplied and removed by means of the tempering
channels. On the other hand, the tempering channels can
be produced in a relatively simple fashion because they
do not have to be machined into the housing in a
subsequent processing step such as, for example, a
drilling operation. It is furthermore possible to
realize practically arbitrary cross-sectional
geometries. Tempering channels of this type are also
insensitive to significant temperature differences
because the cover plates are fixed by means of spring
elements and thermally related distortions and
expansions can, 1in contrast to welded Jjoints or
mechanical connections such as screw Jjoints or the

like, be compensated by the spring elements.

In another particularly preferred enhancement of the
mixing and kneading machine, the working means not only
rotates, but also carries out a translatory motion,
i.e., it carries out a reciprocating motion -
oscillates - in the axial direction. Particularly
homogenous mixing of the material to be processed, as

well as a particularly homogenous temperature
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according to Wthh the hou81ng, as well as the worklng
means, 1s tempered by means of a flowing gas in such a
way that the metal being conditioned in the process
chamber assumes a thixotropic state when it exits the
mixing and kneading machine. In the thixotropic state,
the particularly preferred metals such as aluminium or
magnesium have a particularly advantageous temperature
and structure for a subsequent die casting operation
because the viscosity of the material is lowered under
the influence of shearing forces in the thixotropic
state. In this so-called semi-solid state, the metal
can be very precisely pressed into moulds with low
pressures. Since the other advantages of die-casting
metals such as aluminium or magnesium 1in the
thixotropic state are sufficiently known, they do not
have to be discussed in greater detail at this point.
Preferred enhancements of the method are defined in
Claims 19-22.

The utilization of a mixing and kneading machine
realized in accordance with one of Claims 1 to 17 is
ultimately claimed in Claim 23. This claim specifically

claims the utilization of a mixing and kneading machine
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Figure 1 shows a |l ongicudinallL section through a schematic ally illustrated
m xi ng and kneadi ng machi ne; Figure 2 shows a cross section through the
housi ng of the schematically illustrated m xi ng and kneadi ng nachi ne;
Figure 3 shows a cross section through the housing of the m xing and
kneadi ng machine, as well as parts on its periphery; ngure 4 shows the

m xi ng and kneading mac.- s in the formof a perspective side view, Figure
5 shows theowi xPmglahen kneade hgl raehiheas nat helhborim of HAPRESPEBEi ve

overal | view and Figyre 6. shous a | 9nght udinab,sget i oRchrioughnthe gear
mechani sm and parts of the working neans. Figure 1 shows a | ongitudi nal

section t Hrouhhd a2 REhEmet ¥ tay | 92 Bt +at 8dCHi i HgY art® knehdt fig  frachi ne

that is sujtabligotirdppar tdcdd@r antiorhgonbhnugusing cendtéhpairagukeght netal s

such as al um ni um or nagq?siun1for a subsequent di .casting ogeration. Any
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when it exits the machine.

A preferred exemplary embodiment of the invention is
described in greater detail below with reference to the

drawings. In these drawings:

Figure 1 shows a longitudinal section through a

schematically illustrated mixing and kneading machine;

Figure 2 shows a cross section through the housing of
the schematically illustrated mixing and kneading

machine;

Figure 3 shows a cross section through the housing of
the mixing and kneading machine, as well as parts on

its periphery;

Figure 4 shows the mixing and kneading machine in the

form of a perspective side view;

Figure 5 shows the mixing and kneading machine in the

form of a perspective overall view, and

Figure 6 shows a longitudinal section through the gear

mechanism and parts of the working means.

Figure 1 shows a longitudinal section through a
schematically illustrated mixing and kneading machine 1
that is suitable, in particular, for continuously
conditioning 1light metals such as aluminium or
magnesium for a subsequent die casting operation. Any

reference to aluminium or magnesium in the following



description sh.ould not be interpreted as a reference to pure alum nium or
magnesi umonly, but also inplies, in particular, their alloys. The m xing
and kneadi ng machine 1 features a. working neans in the formof a worm
shaft 3 that is enclosed by a housing-2_and provided with a plurality of
spirally extendi ng worm bl ades. The not-shown worm bl ades of the worm shaft
3 are interrupted, in the circunferential direction in order to create
axi al throdgheopeningsshonléneati ng botéspoetkdeadi agreéerhnaer &nged on the
housi ng 2 e j in_qgr I ail qfurt - .addi tj,on to the
actual rot f%n?$§ﬁ28§5$n$gh§%b%§sgﬁébC%g'Hiégﬂgd%ﬁggmgﬁégf %bt?gn, i.e., a
transi at oryapbi¢ehar Thehawrnpshaf$- 3 preferably carries out one or two

reci procating notions per revolution. The actual process chanber 4 is
formed between the inner wall of the housing. 2 an% the worm shaft 3. In the
present exanpl B1XRE MG ng"aAd RAe ARG Trachi n€3LUrESdesi YREGPEr a

maxi mum opes&hs Nont enperatnr ef ok wE€EhshatheBetnathésrehatbeadl bgpeed of
the worm shaft lies hetween approximtely 10 .and -500 1/ pi e ratio
P1/ Da of t%eL8P8&8§3gbﬁﬂﬁge?r$gh§?%_nghtg #Hé”%ﬂfg%ﬁeég}gﬁg?g%&gr the worm
shaft Da | ¢esehetmgeno7mantadss. ATheedohoppevnswpsmabtadgedodnthhe int ake
side in or t Q. f h terial e ogegssed; } X and
kneadi ng Hgg ?ng#FﬁﬁﬂiPe%§%§o§?F%f§# ??pé,gﬁ throughkgﬁﬁgﬁrghghggnditioned
mat eri al c@hr%gtiomhénnﬁﬁﬁ?ﬁeFoi§r9?69iaéaaQntFﬁ@uﬁhrPE?népaé.fPﬁ t he

present coptextiinghepters feed happainys dsednf okranygbypeoaf knket
openi ng, feed ogen#ng, etc.,,aag not onl¥ refegs.ﬁofa %ﬁnneg-ihaped inlet.
The feed hopPpeti% fs3provraedPGft hhadheateFr 8tA4L. TEOHBFFsBET8H " annul ar

el ement provi dediwibh. teo ptoealictyadf gasatnozz) esh&. whhen feedf hopper 5 is
largely insulated relative to the.housi because jt cts the
housi ng 2 %#?% cofparat ive ya%n%gfaguﬁ?gggéf ﬁf%?d p%ng?béégggggse a
heater 6 thatican Beeoperat edaitt ¥ frossidrdlel schecersectthesechedt ers make

it possibl 0 5 bssofpanetgyo1lpibhe piesenttgxanpl e, the
heater 6 igwée§%#§ $é%§%%gyﬁg?E?%fSaEbas burﬁer éuch t hat high heat i ng

capaci t i esPEP@E P ghheBReratiuries EQR"Be hehresed the 98 S%equft€dOLit woul d

natural |y ghsonbespegsh bhedt enpreyidesnadtferent type of heater such as,
for exanple, an electric resistance or induction. heater. The outlet nozzle
8, in contrast, is preferably provided with an electric heating el enent 9.
fear mechanhstmdlpréseatrangedlapstheamisfinghentousendgigr behied to the
axi al directi.gn . e he, r i onal i.qn, h
reciprocat?né%nﬁgggﬁﬁﬁ%f ?R% %imﬁégiﬁgﬁng %EEFQQ'rgg% eé%aggr%hgfgear
mechani sm 13076, cobplrednt ¢heher aiortm @t t SBeby wearof wvarfaflafiéel 17. The

worm shaft; 3.4 s QM dedapbtBxanghanpel: g nahhe oy mokian axd aknbore 12
t hat does not extend co etely through the worm shaft 3, but r at her

t I
real i zed i FREHe ForMPofCh BIEndPHRTFEST ha'38hES betRy e i £1r éachédet he di st al
end of theowesshafitmbteadditi eRe thETOesa fMecbanilsmsllbandeséhe 7f an wheel
17 are also provided with an axial bore such that a continuous channel 12A
is fornEd,a%g ﬁ%ans of which the worm shaft 3 can be tenpered. A central
pipe 13 is arranged within the aforenenti oned channel 12A This pipe 13 is

arranged s I onar | | €4 | -ratatpn i QR q.an a short
di st ance b%?%%%gtﬁgﬁéﬁﬁ %flfhégﬁgPﬁgabéﬁeQ%%.g?%§§§f§?gﬁeggig%g%rpipe 1.3
i s supported faedhehehanheria2a by heansoe6fsA6E- SRoRAShBAKIAGs 2and

kneading machine 1 while an outlet nozzle 8, through
which the conditioned material can exit the machine, 1is
provided on the outlet side. In the present context,
the term feed hopper is used for any type of inlet
opening, feed opening, etc., and not only refers to a
funnel-shaped inlet. The feed hopper 5 is provided with
a heater 6 that comprises an annular element provided

with a plurality of gas nozzles 7. The feed hopper 5 is



-8 leads into the fan wheel 17. The pipe 13 serves for supplying a gaseous
medium I n nore specific ternms, hot air is supplied by neans of a heater
fan 16 arranged on the intake end of the pipe 13, wherein this hot air is
di scharged on the pipe end 14 and flows_back to the fan wheel 17 through

t he annul ar gap 15. The fan wheel 17 rotates together with the wormshaft 3
and is provided with fan bl ades 18. These fan bl ades 18 cause a suction
effect in thegahnuliasuhapedsrsdehivkat-ot Hénef [lowstnrougyhbetavhe Aot air is
promoted agdh {hibdlaled Iene LaGekbly 41l aebar aethoiparst ) Thendh schar ged
hot air is fed to an_exhaust air p.Bé 19, fromwhere it 1S routed into a
(not - shownJuebRFeet i bh ednPaFhRFrethECaifecandfet6nt krdtigidthBSannul ar

gap 15 nakgseihtp@sgiibhe fsdinf | peace bheatieppenaidy endftdhe wakm shaft 3
and therefore natyrally also the ien&erature of the mterlaha%ﬁ%mmdated
Wh am c

in the protesBE°ERaRDEr 4, SHE ¥an Bl BROME Rade ot"d Chr terial and
si mul t aneopisé yeser eeamadean tinks Headtofr by themmallliyconsin athegfbhe gear
mechanism 11 relative to th haft .3, If . I equi wheel 17
may be rea?%zgdg%ﬁ t‘%ﬁ?%¢n$%¥£§tﬁa§-éégp-#§ﬁ§§H%§|8%%§€i¥%§ u%@g a. het
gas secti opiandtenpekrdtgasssecti dre Ashieneflonéd asovesdthecdiot i§as section
Serves fOrwgﬁf&haégﬁgglipeﬁbgé,séssésgyﬁm@réof§98v&a@ anpukac-gap 15. The

cold gas section 1s described in greater detail below with_ reference to
Figure 6. Stieh £ffdifaitiel SHE beSoondtruct&d™Pilke aflexRaBstTdas

turbochar gees i wheheknot henhett gas sestkon TrRer esposdsnbeztbegexhaust gas
side and the co gas sectiogﬁcg%;esponds t.o the.gﬁesh air.side. However,

I d . .
the fan. whRF™49fs hot WFFVEh ByYthB 8khdtdt Yas"f16R, BatCratfer
mechani cal hyatconpl etdehent he. wor ki ng neans 3. extends through the gear
mechani sm 11, wherein this additional pipe serves as a thermal insul ator
due to the fact that a. static air cushion is formed between the gear
mechani smAlgand mhehstashohar ysphpeangedAupebriay eff 666 haysbad
al ternativel y.of addi tianaldpy. reglized Ay Jans ohina flawsag ceqki ng gas
that is either routed through the aforenentioned additi onal @Lpe or, if
necessary, Tahdt hera LB F aPr pi pe. WAL prdferRedrerbBEPRBALPsMEF$8 descr i bed
in greateroflet@d bel @wrMinky rebenence twobhguwiea®s IN ormder teaseal the
process chanber 4 on. the intak i de, . packings_21_ar upported on the worm
rart . 3 THESRTR 63T by TashP BN S shar OB aGar ALt t RE TSEE529%0f ¢ he
housing 2 &nfehe vl @it edhiconwoiihesenfficr € piocesovihasberidhi s real i zed
and seal ed Qnﬁ&fhiﬁ way tdhat, 1iguid glumn %QE0%2”¥¥5§'H5%§aHo@e
processed Therein. 'I't coos Wt hout sayi ng that all conponents that are
subj ect ed e®thRgh qdverlirdie st r 6556598r et ade/ BT heéabLrest st T maferial s
and/ or proyided-wi-thiheat; resisiantoAygEsa I iaddidden, teoAPenant s that
come in contact. with the material to be processed - liquid ELUﬁlnlun1or
nagnesiun1b659€ené8er§PCF§FeﬁQﬁsﬁ%ﬁﬁﬁ%reEQOQﬁd S YPET aJRPEC t Hat nei t her
chem cal | yimosdphysogeal tyer gagt methaal wm piluanhandher femgreaselny 7The
conponents_subjected to _high the, =1 stresses. are preferabl de _of
heat - r esi st ant é@tseoel p\ﬁﬁvlleo%t%ewﬁ(%&si ﬁa i%xf)‘?lef ek?%]g?y Saurc%lou%-hp at &d by neans
of wel di ngcont iheoss dehahaelfdEAsishéopnedesbychamber ofQwhérhhicghl y
stressed %8%nts§1a'ﬁyT§L%%nbebgoaée%eJe%r. efsarqé r M B 8cpeymnent

refractory dressing. The worm shaft "3 preferably has a nodul ar design and
is realizedrrangde fothior Bhsoad@nasritiserad shkfprein W chTPAdi vi dual

wor m segnept se cam be at baghadeant grat sbhhpedyshafte. | n 4hi s wayn-t he shaft

can be modylar] y, confl gured dnd the, separate modul ez can bs, Lndlyl dually
end of the blind bore 12. The aforementioned pipe 13 is
supported in the channel 12A by means of not-shown

bearings.

An annular gap 15 remains between the outer side of the

pipe 13 and the wall of the channel 12A and proximally



- 10 - adapted to the desired or required specifications. At |east one of
the nodul es preferably causes a high shearing effect such that the solid
conponents being formed, nanely crystallizing tendrides, are disaggregated
and the conditioned mass therefore isgas fine-grained and honbgenous as
possi ble. Figure 2 shows a schematic cross section through the housing 2 of
the m xi ng and kneadi ng machine |I that consists of two hal ves 2A, 2B. The
housi ng 2 peefler dblty comsi $es ofhdehpeérat Uihe respst At stieets ofost eel

alloy. In this i stration, .f . g OOYES a S Lnt he housi ng
2, mhereingggﬁhygﬁgoéegg%gggﬁdﬂgé%g nyglgngetEgeﬁgﬁg?nggﬁmghdﬁg?e cl osed
by means ofitoversppatesd2Byikecardepite PoORrAPrefperiAg2éhaRfePrsOnNThe two
housi ng halNesi2fak2Beate obr eher ghlpe menuiacdread ofia nesshve skeel Dbl ock
by neans of ,a machinin ogeratlon such as nllllng, dr Illng or the |ike.
The groove%l%qh%F%e%I%g SPRUPtRReBUSI Y4 prBduteq” uP?ﬁB tRethEnifAct ure of

t he respecthyel housitmgduaihf 24 2Bhuldrsgapequsi.r @he tien hwséhgl2 coul d

al so be manuf act ured by, neans, of .castin erein t oQves. are
preferablyr%{%ﬁﬁﬁegog?¥ggflVlang g t'ive cé%?ﬁ%b %p%&%t?%n8r$ﬁéé§8ver pl at es
28 are fixetthyfaransadésspsi nfhekentansbasddestBi bedsenagpseatépndet ai

bel ow with ence j 3 hi § | S i a s eadi ng
bolts 32 t%gfégﬁo?ﬁugégig?gH%%E %?%c%gsg%hgn%2?£4?ﬂge§g§glEaﬁgggﬁng bol ts
32 arrangedf akiial Nyt apbhgl s herproeedsacfharber Bohrelpr éfFefabFryCprovi ded
with tenpepatuner§easenswsbgh that gt benhegperatureief ikhecsaater bal situated
in the Process chamher can b% neg%yred durinqé;he conditioniqg/processing
al ong the PFoeess EGHAntRrPa, 1Py FqUPrER, & fEW CEOMpECat e’ sénsors may
al so be radhat+yhofifisetcollledtherrpr esentiexanpl Bhei taiirs pantiiculianl y

i nportant that the erial a_predeterm t e : t e outl et
of the nix?%ﬁo%%% kﬁ%%di%%nﬁggﬁinggg. ?§1.H??g%re?gpsh§§§3§l§ro§§ section

t hrough t henhbusing ofhe heampansg vared kifeatdhag wehi diafds wel hnds parts on
i ts periphery.-dhis ihbygtrati,. on showsipin panijciliame f oy hehegas supply
conduits 24 tﬁat are respectively connected to one of the tenpering
channel s Jetapial erEEPRNpdaAEPAglRI ERBNPT2SSFE arPBR§EdAupstrfeariof each of
the for hoth@as suppl yscongduigks 24rin 9r defertaniheat rahergas toahe supplied
- air - to the desired tenperature. The heatig%ﬁgle ntst§5 ari designed in
such a wayStHat Ehe ar Y | 'owi Hig® t HtDugh' can She WAt ed¥t o “AppFoxi wat el y
750C. Eachihsusatignhakhecarabe teripet et séparatielty vas howne WThemhousi ng
hal ves are_prefe ably also divided into several tenpering zones in the
axial direction as described in greater detail below. On the outlet side,
the tenpering channels 30 are provided with (not-shown) hot gas di scharge

condui ts. fhesg Pﬁugf‘{édgi'éﬁ@afaﬁ &obdui 15 prefserabbyialbsq headnpento the

af orenenti oned col 'ection contai ner such that the hot gases di scharged from

the worm shaff &fe corb? R Wi £AVt IEGT0t ks LaPSEREFged #PbnPBRe housi ng.

The ent hal pycofot hendi schargedagasestiisnprebenahtyoutil apedef orhbeating the
hot nmediuns to be s%gfljed to the t e&inghchannelz 30. ﬁpisaggglization
can be real?zed%d rectiy by ciVEdl &9 g the Abt - B3s&dS At EPPEdit .

Al t er nat i vehyyatdefubml ithat iaamwciout dobe féal iThed,cdlor exanpketiby neans of
a heat exchangsl. FLOWr ¢,4 (S0aWR,! hehgusing af {he, makogeand kpeading
machine 1 1n e formof a perspective exterior view. is_ 1[lTustration
shows, in pagefeubar Suche gyrooveshoglt Fay e @I TYCTREes568 PRt O the

housi ng 2,.4he,sovehsPlahes Ahrddie sphéng; gl erents 29 ihakecsepwe for
fixing the cover plates 23, as well as a pluralltx of ineggiggggglts 32.

The spri ngCereRBntRI29tpr d4 agAfAdftt g@s side anhd the

section corresponds to the fresh air side. However, the
fan wheel 17 is not driven by the exhaust gas flow, but

rather mechanically coupled to the working means 3.

At least one additional (not-shown) pipe is preferably

arranged coaxial to the segment of the pipe 13 that



respective cover plate 28 with their inwardly curved centre section such
that the cover plate tightly adjoins a plane surface above the respective
groove 27. Such a design has the advantage that tenpering channels with

| arge cross sections can be easily reglized. Since the cover plates 28 are
fixed by neans of spring elenents 29, they are able to withstand very high
tenperature differences up to several hundred degrees and to conpensate the
di fferent ¢enpedat uhe=nelhat edeexpamsi oashpesant i he, t héreesfin whkiein this
voul d be vesys L1 eulli ol dde,cover Bl ales gl anesarehani cald yegount ed by
means of screw joints, I ding or the like Eecause t he | arge-mass housing 2
does not helg dpcand-hedol adehatwict Rithecsahecspééd &aridfe EBVEFSPl at es 28.
The springcel egeats R9-14€i fhxed omhd henhousingi dyapapspef @ .scaew joint,
namely by nmeans of recessed tensioning rather than on-glogk teg ioning. If
the spring-@Pehtht SHETi Ky i ACt S-SRI 1% §dssPBREC L8 e rerESensate
manuf act uri&gl { oder ancesenhen dtheaspfisngi red enentlin29 qae heéntt dusi ng t he
installation such that all_.spri L emen gaipst .t over 28

W th th SAREShr g 15 cd L 1 T Got FACT SRR GEP A& nof SIbFbAL wo hot gas
supply corgipes 24, by fmeamscefssavych thether gavagdmlbe Buppliedl to the
tempering ﬁP@f‘é&ft%da'émBQ&ﬁ?m% hoy . éf‘é’b”gdléQéEiﬁé&h of, thechempering

hi
channel s forne groove 27 is respectively provided with a hot gas

suppl y condtitd#ibabehaw visl th asehe hoRCYaso di 58RAP ge- conduit- A heati ng

el ement for heating a gaseous nedium preferably air, is arranged upstream
of each hot gas supply conduit. In the present exanple,, the,heating

el enents at® d&€Rgn f%ﬁaﬂeﬁb?n&qﬂﬁ?%§%é%T%bﬁﬁgﬂtﬁqnﬁﬁﬁtbnfgkﬁeratures
in excess ©®fdb00Lackhngsdel teeconpensakel tcthe tgressurre $losSt oB tthe pressure
di fference_ip, hot. gas duirs. 24 w iffe t eths, -t he
shorter hot g%%g%hpﬁlggggg%%i%ggng§§§f$n§%‘%Q%g%%éeéﬁgbggggo%?dg wth
throttles.the ilsopreierred o fhovi deisdveralrecénperi nfhzonestareng the
housing 2 by, diyidipgntbe henpering;channels ddnitde axi ahcdi peghion such
that separate regions of the housing 2 can he individually tengered. Each
of these tEmperilngchedl VE1ptBY d¥d WPORCE1RBT Ga8 SfppPYCoE6RdGHt, as wel |
as a hot gascelkseharge goepduivitiiiit t Baylindi vildaal agandubinsoaeatpot
illustrated in order to géggide a.betfer [0}V e housigg 2 i

£ rview. Th £s
br ef or abl y* 4 i Hed THRGSC et t 601 ol cf £F BFEht SEERBErTnd  SoRBESI Rt he axi al
di recti on, havhier et 911 slaght t enperi Mgl z orend /o 1pr efrervableyl pwovihdedenikth at | east

one tenper S e o] 27 _ma i ]{gggﬁ o] lize
tenpering ¢ %%%%?§P385%Fgg'lg%d%%??§§§n§e§$¥%%% suc t%é%é %%géflémjng gas
i s respect¢erigchablve o thansfeterhrge tanobat sPoPcenee Yy t oltAEIRousi ng or

to absorb lange, AMRURLS nRfgrenargy 1 napEdekdko dH thaetel y14 eapayoef the
process chanber and therefore the material to be processefhln t he desired

(6]
fashi en. THECHLARY siVdeRof 1eNE Roudingg i & r'dter abFySPtovt 4éd WPEh a
thermal inswyatéon ¢ hataics alist netuml huskr aheld dm magess 1am pr oviede a

5. par t§ CuTSPES Gtlvant SGLORE T (RS NBULl ng SoFEok v BodCCRee Sederal
di fferent pesperaimpy zonesei nof hehaxtatedisegttonstealt hivbitaserfha separate
insul ati on, L s, pr&f et ablyr 855l 8pedrh9.£250, 1 0d1 ¥l dyaLnkepperagizgne.

on the side that forms the process chamber. Other

highly stressed elements may also be coated, for

example, with a permanent refractory dressing.

The worm shaft 3 preferably has a modular design and is
realized in the form of a so-called insert shaft, in
which individual worm segments can be attached onto a
splined shaft. In this way, the shaft can be modularly

configured and the separate modules can be individually



Figure 5 shows the m xi ng and kneadi ng machine in the formof a perspective
overall view This illustration on the one hand shows the gas heater 6 that
annul arly extends around the feed hopper 5. It furthernore shows a cutting
device 35, by neans of which the materjal exiting the outlet nozzle can be
severed, for exanple, in order to be fed to a casting nmachine in batches,

It is preferred to provide a heated nould that is realized, for exanple, in
t he forn1oadappe@etbakmdrﬁeﬂr&edtorcakﬂhuuh@ nasscthataexdéns. t he nozzl e
and is in t r ot ustrated
in the fi grégggaréingh d%hg %ggﬁg%gd t nggﬁgxgidgkngggbng machi ne
to the cas@hﬁ@rhﬁﬁhﬁﬁéecﬁoﬁﬂeﬂanﬁhét U¥“ﬁe§ﬁél@fQQmRﬂﬂﬁntﬂhbeﬂ@ﬁperlng of

the worki ngoprafs 3, Asmyel asckpetgppikﬂggof t hengeafegpchangsm 11, is
descri bed bel ow with reference to Frgure t hat shokEe a Iongrtudrna

section thiotghdseARMati eafl yhel | FComsorent’ ottt He nt xPig and
kneadi ng nachéngraad@l ynd heogeasnorshani sosdibaad conponents of the
wor ki ng nmeans 3. The air 36 heated by neans of the heater fan 16 fl ows
through the central pipe 13 in the direction of the workind nmeans 3. At the
end 14, théiheated ailrowdb as sdirsotwdrigedcfeom sketpiope 8 amh f Fbas back to
the fan oug h n a 5, ki | S pronot ed
by the sﬁ@??%%igéfgcpoéf%P%eq?£ Ig? §8§ f< :ghglégﬁgﬁgé O?H%Fr 36a is

t hen d.sch@@@eusrﬁr@@ghwoah@he@ssﬁﬁmn¥Bexﬁaashoaﬁrnaoﬁder?faﬁablVf so

required, é@MéEQténéQ @e&ﬁ@iaﬁﬁ@@ﬂie§9§£§ﬁilQBeéDnbﬂlB@éel|81969er to
prevent the hot 6 sugg lied %hroua? t he cggtral F Be 13 f om

excessi vel ¥ het bl hetheht Ofech@nf sATe2ieSthé 2ERt FEFSpPpE i§ Ps
surroundedcty amweddid i anpul whepeid7 thad igrarvengectenaxi akitdlyhe central
pipe 13 in r |on of the gear nmechanj t hi Ltional pipe
37, an annu#ar ggg @' %ﬁ?%ig % Pc%ﬁ% %% %%nbgg%FﬁQ% é% sggg%%n

insul ator phatesned on bthdegutter fsime twimpdel tenthainglpe I8¢ FHoso
required, ﬂ@@siﬁcgsrlar@%y ah, PbRe 3¢ M Re-NC) 9sed. by an-addbEi gnal

coaxi al pipe 4 IS provided an inlet 41 and an outlet 42 as
i || ustrat gRFH YheSERGUr ®10TH Ladareronal codkd @ ipipe 2D°EaF¥e8 for the

f|OWFthVOUQ@chOESC@hdehﬁ,'Hkilmﬂd toﬂZtaé uh&eadwnk;O@eéoﬁeexeal pi pe 40
is preferably connected to the f ga dg % g 17. Cold
air 43 is %ﬁ%p? Y THPOLGA e RRST I BE 508? HelﬁadF ?oﬂﬁpuf8ﬁ ery coaxi al

pi pe 40. ThfsthelﬂeapecﬁSvélhw&spagthbﬂé‘duLerZBrdmfoéothequmned coaxi al

pi pe 37 a h ol pi i rged through
the outl et % H§h¥ﬁe8 d|%$%%%lag§§&ia %?%gf%BE %g k%hq# %ﬁg ggtmard

t hr ough r adi 3t iehannes se 45, tihegepavehi 8/ oart| piefsrppooPeddbgethe suction

effect of gphe.dan, ba@9f§g4§hel&a§elﬁ§qepé§9tlbﬁ i snpossibl-ept ardisspense
with the assrstlngﬁsuctlon effect of "the fan wheel 17 by nerely noving the

cold air 43°t#F8u xeﬁekaadrereﬁapfcegﬁaag;ﬁ%ﬁ@%ﬂr%u%% eﬁecar e8f a

(not - showm)n f girealte radgd t 4 0n mﬁﬂﬁﬁplwmghirﬁéﬂymermnechanremguﬁb ghe cold air
SO r.e

al so cool s_t he f, uir the exit I can
furt her mor & b 3@ SF&Pt6661|ﬁ%S8tH%}qE% Sﬁgﬁﬁgg é%%%ggtl g Ba?%s housi ng
parts, etcprobyudeutnng tthe coobcass phambehe4elehentsalokbeadeobed Thi s

can be achieved whth.acouesponding aig, gopuction.c Theafupstiop of the

m xi ng and” kneadi ig “machine is n gre et ai ow with
ref erence a%e condifeirshiliig ClUMdiunvibh &cspesaduent IFWesSeast FHG operati on,

wherein itehis assuredy,d.00c exanpke .t Hhata eduid ni ymewistkthqa el theg

tenperature on the order of approxrnately 650C i s congrtlone
process chamber be measured uring

conditioning/processing along the process chamber 4. If
so required, a few temperature sensors may also be
radially offset. In the present example, it is
particularly important that the material has a
predetermined temperature at the outlet of the mixing

and kneading machine 1.



Before the material to be conditioned - alumnium- is supplied to the

m xi ng and kneadi ng machine 1, the machine is heated to such a degree that
the tenperature of the housing 2, as well as of the working nmeans 3 - worm
shaft - and the process chanber 4, | iﬁ]s around the melting point of

alum nium This heating process is realized by supplying hot gas with a
correspondi ng tenperature through the tenpering channels 30 of the housing
2 and the worm shaft 3. Liquid alum nium Le. nolten alum nium is then

supplied tp.th L XI nd. k i n zhin ough t pper 5.
The feed. ﬁ%%%g?ng isgl%r@a?aedggﬁg%/egteggg%l tetihr%é) g’gﬁ nt ofﬁ(gﬁ]%?nﬁﬁi Er?}\ by neans
of the hottigasmheaner B rGuthedfang psechans ofad heeal ufisni R thaPcome in

contact withstherfgad -hopper sS5 anefiementedidam sohi ghtyipaiand residues
are prevented fromadhering to the feed hopper 5. In any case, Ehe f eed
hopper. 5 F3UFeS§péctdarel SURREY eB°RG At S| edst "edpraks nﬁ?épﬁcé%ﬁe dr
dependencecemnébeeal ltay afnd hermateei aterigebengr atessed andot.herassoci at ed
Do N9 POLTL RN R B1OHARE %S N PLEESR8Y bl ObeRN! Lude
each of the for hot gas supply conduits 24 in order to
heat the gas to be supplied - air - to the desired
temperature. The heating elements 25 are designed in
such a way that the air flowing through can be heated
to approximately 750°C. Each housing half can be
tempered separately as shown. The housing halves are
preferably also divided into several tempering zones in
the axial direction as described in greater detail

below.

On the outlet side, the tempering channels 30 are
provided with (not-shown) hot gas discharge conduits.
These hot gas discharge conduits preferably also lead
into the aforementioned collection container such that
the hot gases discharged from the worm shaft are
combined with the hot gases discharged from the
housing. The enthalpy of the discharged gases 1is
preferably utilized for heating the hot mediums to be
supplied to the tempering channels 30. This utilization
can be realized directly by circulating the hot gases
in a circuit. Alternatively, the utilization could be

realized, for example, by means of a heat exchanger.

Figure 4 shows the housing of the mixing and kneading
machine 1 in the form of a perspective exterior view.
This illustration shows, in particular, the grooves 27
that are axially recessed into the housing 2, the cover
plates 28, the spring elements 29 that serve for fixing
the cover plates 28, as well as a plurality of kneading

bolts 32. The spring elements 29 press against the



Al ternatively, the material to be conditioned may naturally al so be
supplied in formsuch as, for exanple, in the formof granulate, pellets
(gl obul es, spherules), flakes, chips, powder or the |like. However, the
solid material is preferably heated priar to the netered addition,
particularly to a tenperature near the nelting point, such that only
conparatively little heat - energy - needs to be supplied into the m xing
and kneadi ngspachine towetr |piheei d8alwiseni toekicd Stwredls Feaghdd. The

al um ni um j ns fo d heLgpne hapd,.and;hepogengushy m xed on
t he ot her %%%%£§y %ggﬁgg%f %ﬁgﬁmo?§$§haF§83 ?ﬁatrro at es andaoscyllates in

the axi al @f7ettson. PiaRewBrkI2RanBePVef tRReTAPRFAGIAAJIKABGHEI A  machi ne is

tenpered igusHCh @e¥aynthat the akvushbhys tBacoekefetOng teApeEatUre bel ow

the actual neltin oint when jt reaches the outlet. The glupmi.niumis
specificalV&t%oL?gﬂgtSr%ﬁﬁhsﬁcaéﬁ?ﬁec?ﬂa?ei?aFéiynrgaIﬁFﬁgtrg%FEestate at
the outlettiod tdweverd Xipigitarxd 2Bneadengf imaedi ney | mekEres t efm shirxobr opi ¢
state ref eéf I%an?s paié i a‘ltl e Olairgi fglggeSt% e’wiiﬂhébé}:in(\th 1'v}%(ar f RF’L?HEM i oned
material --arum niuri -’ cont di n§ iqurd fractions, as well ds soflid

fracti ons. t¢mpehet presditf fexamples, @ t bApScattded Putwkesd appresemat el y

57000 and 620C shoyl g he, reached begayse Lhe atupbai-ueuoe-akugiagum all oy
isin athixotropic state at this tenperature. As already nentioned above,

al umi ni um FERABS PARE | LA B b v ARCE§E5us YRRPEFAL vl And ¥t ucPire for a
Subsequentv@Ij:ﬁ gaskingleperatihen ddvdhe tdi ot 2®phce shatRanlitagoes w t hoi .t
saying that the éihed tenpenﬁéure ran e.b%tmeen SZ%C aqg Ggg'gik% nmerely an
exanpl e an@RRETYaPy F1FdepehdencEeBnIPhR tPeqlicred Casti ny pr opérti es, as

wel | as theetespecthee laldgey-maBse Hanperat br doef the dlaati nimnecdn be
noni t or ed C ol J. o] t e arkanged al on
t he procesggg%aﬁgg% %& Eb?ﬁF%?s Yy EBEQS %%”Hﬁﬁ?;é%&éédﬁ§9£és 3 S

. ;urp se, the mXxing an neadin% machi ne is
provi ded witd Mot shoameneont4dl auri t Tipyd meansthe Wi thePpar aneters

that are dgchsivef of thectenperat ureagkithe @l vEbRisu £ packiedkarly the
tenperature of the supplied hot gases, can be influenced. Tglsﬁbs realized
d

by activat FRgStRelnadi ViRer HeG ngrerefsit s L8 S 198 &% -ang §t r eam of
the hot gaspeonguctismefhe teerpefiated einf thhe alayy niwniat pbbeibutl et

naturally can al so be_influenced wi.th the tenperature o he f hopper 5
and, in pa??iEBWQ??SﬁFFhmﬁﬁg%%ﬁgﬁgﬁ&%n3§iﬁr %?%nﬁ#%& %%éz%grgsglt goes
wi t hout sayiemethat 2fherei ettt ehpeirat wrles tantvatyt depeadirhgtoatwhet her

pure al um ni pmy0k 138 aliudum 26 | greshoulyd hecondid i oned, Wherein

28 with the same spring force.

This illustration furthermore shows two hot gas supply
conduits 24, by means of which the hot gas can be
supplied to the tempering channels. It goes without
saying that each of the tempering channels formed by a
groove 27 1s respectively provided with a hot gas
supply conduit 24, as well as a hot gas discharge
conduit. A heating element for heating a gaseous
medium, preferably air, 1is arranged upstream of each
hot gas supply conduit. In the present example, the
heating elements are designed for heating the air
flowing through to temperatures in excess of 500°C. In
order to compensate the pressure loss or the pressure
difference in hot gas supply conduits 24 with different
lengths, the shorter hot gas supply conduits may, if so



considerable differences with respect to the tenperature may be required,
in particular, for different alumniumalloys. This naturally also applies
to magnesi um and nagnesi um al |l oys. 18 The advantage of conditi oning

al um ni um or nagnesi um by nmeans of _an4 nventive mxing and kneadi ng machi ne
can be seen in that the tenperature in the process chanber and the
tenperature of the light nmetal to be processed can on the one hand be very
preci sely mefusted, ©Or tdmewitdeel hanid, throtahebe drisuredprhaerrhé materi al

to be pfOC€§S§QOL§dQOgB%EgES%m exed and as & homogenoys, strycure, as

well as a continuously uniformtenperature referred to its cross_section,
wher ei n t hege aspeeiBsIar Eheer FeMmssritiant Bedaisle t he t emper atitelwi ndow,

Wi It hit_n Wlhi ghr @b unihi gu}cﬁr tm&nte&h'm%tse i B?@h@%ghbfoatr}faog ilﬁ?%ﬁ_ﬂ%@, %iEEERENCE
relatl ve narrow angd 1,1 es n e orader o . - - ;
SYMBOLS 3, Wb xPRg “aiith Wikt g nelBhTHE back ot “encse tempering

zones 1is provided with a hot gas supply conduit, as
well as a hot gas discharge conduit, but the individual
conduits are not illustrated in order to provide a
better overview. The housing 2 1s preferably divided
into two to four different tempering zones in the axial
direction, wherein each tempering zone 1s preferably

provided with at least one temperature sensor.

The grooves 27 make it possible to realize tempering
channels 30 with large cross sections such that the
flowing gas 1is respectively able to transfer large
amounts of energy to the housing or to absorb large
amounts of energy in order to ultimately temper of the
process chamber and therefore the material to be

processed in the desired fashion.

The outer side of the housing is preferably provided
with a thermal insulation that is also not illustrated
in order to provide a better overview. The insulation
may be divided into segments, wherein this is
particularly advantageous 1f the housing 2 is divided
into several different tempering =zones in the axial
direction. In this case, a separate insulation 1is

preferably assigned to each individual tempering zone.

Figure 5 shows the mixing and kneading machine in the
form of a perspective overall view. This illustration
on the one hand shows the gas heater 6 that annularly
extends around the feed hopper 5. It furthermore shows
a cutting device 35, by means of which the material
exiting the outlet nozzle can be severed, for example,

in order to be fed to a casting machine in batches.



2. Housi ng Worki ng neans 4. Process chanber 5. Feed hopper 6. Heater 7,Gas
nozzles 8. Qutlet nozzle 9. Electric heating el enent

= 14 =

It is preferred to provide a heated mould that is
realized, for example, in the form of a pipe half in
order to catch the mass that exits the nozzle and is in
a semi-solid state. The aforementioned mould 1s not
illustrated in the figure. Said mould may be moved from
the mixing and kneading machine to the casting machine,

for example, by means of a robot.

The tempering of the working means 3, as well as the
cooling of the gear mechanism 11, 1is described below
with reference to Figure 6 that shows a longitudinal
section through schematically illustrated components of
the mixing and kneading machine, namely the gear
mechanism 11 and components of the working means 3. The
air 36 heated by means of the heater fan 16 flows
through the central pipe 13 in the direction of the
working means 3. At the end 14, the heated air 36 1is
discharged from the pipe 13 and flows back to the fan
wheel through the annular gap 15, wherein this backflow
is promoted by the suction effect of the fan blades 18.
The discharged hot air 36a is then discharged through a
(not-shown) exhaust air conduit and, if so required,

routed into a (not-shown) collection container.

In order to prevent the hot gas 36 supplied through the
central pipe 13 from excessively heating the gear
mechanism 11, the central pipe 13 is surrounded by an
additional pipe 37 that 1is arranged coaxial to the
central pipe 13 in the region of the gear mechanism 11.
Due to this additional pipe 37, an annular gap 38 with
a static air cushion 39 that acts as an insulator is
formed on the outer side of the central pipe 13. If so
required, the first coaxial pipe 37 may be enclosed by
an additional coaxial pipe 40 that is provided an inlet
41 and an outlet 42 as illustrated in the figure. This

additional cocaxial pipe 40 serves for the flow-through



10. 11. Gear nechanism 12. Central bore 13. Central pipe 14. Pipe end 15.
Annul ar gap 16. Heater fan Fan wheel
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of cold air. The outlet 42 of the additional coaxial
pipe 40 is preferably connected to the cold gas side 44
of the fan wheel 17. Cold air 43 1s supplied through
the inlet 41 of the additional (outer) coaxial pipe 40.
This cold air 43 flows past the outer side of the inner
coaxial pipe 37 and thusly cools this pipe. The cold
air 43a 1is discharged through the outlet 42 of the
additional coaxial pipe 40 and then flows outward
through radial channels 45, wherein this outflow is
promoted by the suction effect of the fan blades 43. If
so required, it 1is possible to dispense with the
assisting suction effect of the fan wheel 17 by merely
moving the cold air 43 through the additional coaxial
pipe 40 with the aid of a (not-shown) fan. In addition
to cooling the gear mechanism 11, the cold air also
cools the fan wheel 17. If so required, the exiting
cool air can furthermore be used for cooling other
components, connecting parts, housing parts, etc., by
routing the cool air past the elements to be cooled.
This can be achieved with a corresponding air

conduction.

The function of the mixing and kneading machine 1is
described in greater detail below with reference to
conditioning aluminium for a subsequent die casting
operation, wherein it 1s assumed, for example, that
aluminium with a melting temperature on the order of

approximately 650°C is conditioned.

Before the material to be conditioned - aluminium - is
supplied to the mixing and kneading machine 1, the
machine is heated to such a degree that the temperature
of the housing 2, as well as of the working means 3 -
worm shaft - and the process chamber 4, lies around the
melting point of aluminium. This heating process is

realized by supplying hot gas with a corresponding



18. Fan bl ades 19. Exhaust air pipe 20, 21. Fackings 22. Face of housing
23, 24. Hot gas supply conduit 25. Heater
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temperature through the tempering channels 30 of the
housing 2 and the worm shaft 3.

Liquid aluminium, i.e. molten aluminium, 1is then
supplied to the mixing and kneading machine 1 through
the feed hopper 5. The feed hopper 5 is heated above
the melting point of aluminium by means of the hot gas
heater 6 such that portions of the aluminium that come
in contact with the feed hopper 5 are prevented from
solidifying and residues are prevented from adhering to
the feed hopper 5. In any case, the feed hopper 5 is
respectively heated to at least approximately 650°C or
above the melting point of the 1light metal to be
processed, wherein this temperature can vary in
dependence on the alloy of the material to be processed
and the associated melting point and therefore should

be interpreted as an order of magnitude only.

Alternatively, the material to be conditioned may
naturally also be supplied in solid form such as, for
example, in the form of granulate, pellets (globules,
spherules), flakes, chips, powder or the like. However,
the solid material is preferably heated prior to the
metered addition, particularly to a temperature near
the melting point, such that only comparatively little
heat - energy - needs to be supplied into the mixing
and kneading machine 1 until the ideal semi-solid state

is reached.

The aluminium is transported forward on the one hand
and homogenously mixed on the other hand by means of
the worm shaft 3 that rotates and oscillates in the
axial direction. The work chamber of the mixing and
kneading machine is tempered in such a way that the
aluminium is cooled to a temperature below the actual
melting point when it reaches the outlet. The aluminium
is specifically cooled to such a degree that it is in a

thixotropic state at the outlet of the mixing and



26, 27. Grooves 28. Cover plates 29. Spring elenents 30. Tenpering channel
31, 32. Kneading bolt 33. Tenperature sensor
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kneading machine 1. The term thixotropic state refers
to a partially solidified state, in which the
aforementioned material - aluminium - contains liquid
fractions, as well as solid fractions. In the present
example, a temperature between approximately 570°C and
620°C should be reached because the aluminium or
aluminium alloy is in a thixotropic state at this
temperature. As already mentioned above, aluminium has
a particularly advantageous temperature and structure
for a subsequent die <casting operation in the
thixotropic state. It goes without saying that the
cited temperature range between 570°C and 620°C is
merely an example and can vary in dependence on the
required casting properties, as well as the respective

alloy.

The temperature of the aluminium can be monitored and
controlled by means of the temperature sensors arranged
along the process chamber 4. For this purpose, the
mixing and kneading machine is provided with a (not-
shown) control unit, by means of which the parameters
that are decisive for the temperature of the aluminium,
particularly the temperature of the supplied hot gases,
can be influenced. This is realized by activating the
individual heating elements 16, 25 arranged upstream of
the hot gas conduits. The temperature of the aluminium
at the outlet naturally can also be influenced with the
temperature of the feed hopper 5 and, in particular,

with the temperature of the outlet nozzle 8.

It goes without saying that the cited temperatures can
vary depending on whether pure aluminium or an
aluminium alloy should be conditioned, wherein
considerable differences with respect to the
temperature may be required, in particular, for
different aluminium alloys. This naturally also applies

to magnesium and magnesium alloys.



34, 35. Cutting device 36, Hot gas (air) 37. Additional coaxial
Annul ar gap 39. Static air cushion 40, Additional coaxial pipe 41

i nl et
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The advantage of conditioning aluminium or magnesium by
means of an inventive mixing and kneading machine can
be seen in that the temperature in the process chamber
and the temperature of the light metal to be processed
can on the one hand be very precisely adjusted. On the
other hand, it can be ensured that the material to be
processed 1is homogenously mixed and has a homogenous
structure, as well as a continuously uniform
temperature referred to 1its cross section, wherein
these aspects are very important because the
temperature window, within which aluminium or magnesium
is in the thixotropic state, is relatively narrow and

lies on the order of * 5°C.

pi pe 28.
. AT



42. Air outlet 43, Cold gas 44. Fan bl ades (cold gas side) 45. Radial
channels CLAIMS A m xi ng and kneadi ng machine (1) for continuous
conditioning processes with a housing (2) that encloses a process chanber
(4) and a working neans (3) that rotates in the housing (2), with a feed
hopper (5) for filling material to he conditioned into the process chanber
(4) and an outlet nozzle (8) for the conditioned material, characterized in
that the housing. (2) andLI$e OorKREAGRAEENSSYB30RPe respectively provi ded
with at | east one channel (12A, 30) for the forced fl owthrough of gaseous
medi uns in order to tenper the process chanber (4), and in that the m xing
and kneadihg neéhiieg (andflezeadesd andeaiadl e feed hopper (5) and/or a

heat abl e Qy;letH@@ggﬁg (8). 2The m xi and kneadi ng nachine (1) according to

3. Working means
Process chamber
Feed hopper

4

5

6. Heater
7 Gas nozzles

8 Outlet nozzle
9

Electric heating element

11. Gear mechanism
12. Central bore

13. Central pipe

14. Pipe end

15. Annular gap

16. Heater fan

17. Fan wheel

18. Fan blades

19. Exhaust air pipe

21. Packings
22. Face of housing

24. Hot gas supply conduit
25. Heater

27. Grooves
28. Cover plates
29. Spring elements

30. Tempering channel

32. Kneading bolt

33. Temperature sensor

35. Cutting device



Claim1, characterized in that heating elenments (16, 25) for heating a
gaseous nediumto tenperatures in excess of 500C are arranged upstream of

t he af orenentioned channels (12A, 30). The mi xing and kneadi ng nachine (1)
according to Claim1l or 2, characteri,zed in that the working neans is
realized in the formof a wormshaft (3), wherein the wormshaft (3) is
provided with a central bore (12), through which a gaseous nedi um for
tenpering 3he wostn shaf ta{8) can be supplied. The m xi ng and kneadi ng
machi ne (1), acc ' o . precedi ng cl ains, characterized in that
t he housiﬁ%7(2)£¢§ipg%%?hég %?%%12§}éﬁly extendi ng tenpering channels (30),
t hrough whith aAgasedusodedi um for tenpering the housing (2) can be
supplied. 3dhe smixing and kngading nmachi neaccording to one of the preceding
clainms, characterized. in that the tenpering channels (30) are formed by
grooves (299t Hatdur €2t e #hto®%e housing (2) and cl osed by means of
cover plates. (28)r whesein the cover plates (28) are fixed by neans of
spring. el né@.éZ%ﬁ. 6. The m xi nc and kneadi ng machine (1) according to
Claim3, characteri 4'Fh that the outlet of the bore (12) recessed into
the worm shaft ¢3)digagonnected to a fan wheel (17) that. is coupled to the

worm shaft, f3) and causes ?c§H§t§£§ g{égft in the aforenentioned bore (12).

45. Radial channels



The m xi ng and kneadi ng machi ne (1) according to C
that the fan wheel (17) is made f ceramic material.

aim6, characterized in
The m xi ng and Kneadi ng

machine (1) according to Gaim3 or 6, characterized in that a stationary
pipe (13) s arranged in the aforenentioned bore (12) of the wormshaft (3),
wherein an annular. cap (15), through which the gaseous nedi um can fl ow

back after being discharged fromthe pipe (12), is

formed between the pipe

(13) and the central bore (12) of Ch&IWSrm shaft (3), 9.The mxing and
kneadi ng machine (1) according to Clain18, characterized in that the worm

shaft. (3) is axially coupled to gear nechanlsm

af or ement i bned i pex{ag) a@gl &W%Wﬂc?hﬁi%udﬁ

11) and, the
YeaPP hEERARFsm (11) in

such a way thatcdhie gaseous pRdice®sean Pethow edldtﬁsﬁrhﬁ wanm shatt (3)

t hrough t he 10. Th d d
to aaim o b Se?ra%t%%@szead Srptra StaTedet (She g

accordi ng

RUAIARA EE T e

arranged coaX|at3tothae gegaent mhtﬁnecbomsahgplﬁe (13)th hat fextends
ol P e, Pealoginenans STebE) 2044161 ke A% 0 AL 98Ra{ SRIn08: veo

itself and the c raI
t her mal i nsul atiort@uiehe¢ oprheefsact:hamhanr d4st arict i

I'n the annular

acts as a
ro@ﬁhﬁtoﬁ0€8b§ is fornmed

therein. 11. Them xing @and.kNead] N B oL 4l) @cELREE8HiLOd in

that the housing (2) and the working

means (3) are

respectively provided with at least one channel
(127a, 30) for the forced flow-through of gaseous

mediums in order to temper the process chamber

(4), and in that the mixing and kneading machine

(1) features a heatable feed hopper

heatable outlet nozzle (8).

2. The mixing and kneading machine (1)

(5) and/or a

according to

Claim 1, characterized in that heating elements

(le, 25) for heating a gaseous medium to

temperatures in excess of 500°C

are arranged

upstream of the aforementioned channels (12A, 30).

3. The mixing and kneading machine (1)

according to

Claim 1 or 2, characterized in that the working

means is realized in the form of a worm shaft (3),

wherein the worm shaft (3) 1s provided with a

central bore (12), through which a gaseous medium

for tempering the worm shaft (3) can

4. The mixing and kneading machine (1)

be supplied.

according to

one of the preceding claims, characterized in that

the housing (2) is provided with axially extending

tempering channels (30), through which a gaseous

medium for tempering the housing

supplied.

(2) can Dbe



Claimaddit segnent of the central pipe through the gear nmechanism (1) an
inlet (41) and an outlet neans (18, 44) for the forced cold gas,
particularly air, through the additional pipe (40) are provided_ 12. The
m xi ng and knead| ng machine (1) according to Caim1ll, characterized in
that the aforenentioned neans conprise a fan and/or a fan wheel. (18) that
is coupled to the working neans, wherein the latter is provided with fan
bl ades (44).in medemlkd)ngeraardat}al@ad;m)g i nackffect(lin admomatidiq i onal pi pe

(40) 13. The méﬂé‘%ﬁ”&&[ﬁn Zec% gﬁcgjhgfmé 1%@&{9&9&992&& ope. gk the

precedi.ng claimns arac severa erature sensors are
arranged al ong thhe peoeessnehahbeanela) (84) Fie rﬁ%ﬂ‘ﬁjﬂ and ®hReadrfig machi ne

(1) according tppnecphtt he-Porecedivgqachaics, t@ahgggghgze@ j Nahhat the
worm shaft (3) carries out a reciprocating notion in addition to its

rotation by 03d?1?%&¢n%y meaps._ of cover plates erein
cover plates (28) are fixed by means of spring

elements (29).

6. The mixing and kneading machine (1) according to
Claim 3, characterized in that the outlet of the
bore (12) recessed into the worm shaft (3) 1is
connected to a fan wheel (17) that is coupled to
the worm shaft (3) and causes a suction effect in

the aforementioned bore (12).

7. The mixing and kneading machine (1) according to
Claim 6, characterized in that the fan wheel (17)

is made of ceramic material.

8. The mixing and kneading machine (1) according to
Claim 3 or 6, characterized in that a stationary
pipe (13) is arranged in the aforementioned bore
(12) of the worm shaft (3), wherein an annular gap
(15), through which the gaseous medium can flow
back after being discharged from the pipe (12), is
formed between the pipe (13) and the central bore
(12) of the worm shaft (3).

9. The mixing and kneading machine (1) according to
Claim 8, characterized in that the worm shaft (3)
is axially coupled to a gear mechanism (11) and
the aforementioned pipe (13) extends outward
through the gear mechanism (11) in such a way that
the gaseous medium can be routed to the worm shaft
(3) through the pipe (13).



in the axial direction, and in that a plurality of kneading bolts (32) are
arranged on the housing (2) and protrude into the process chanber (4). 15.
The m xi ng and kneadi ng machi ne CO according to Clains 13 and 14,
characterized. in that at |east individual kneading bolts (32) are provided
with a tenperature sensor tenperature in the for neasuring the

predom nant roceas chanber (4), 16. The m xing and kneadi ng machi ne (1)
accordi ng 10. oneheof mt Rénpr ecedi ingead @igrspachanact(@ni zettdrd it tehe housi ng

(2) features severgl tenperjng, zones,that; can pe.individually teapered.
additional pipe (38) is arranged coaxial to the
segment of the central pipe (13) that extends
through the gear mechanism (1) and defines an
annular gap (38) between itself and the central
pipe (13), wherein the annular gap (38) acts as a
thermal insulator due to the fact that a static

air cushion (39) is formed therein.

11. The mixing and kneading machine (1) according to
Claim 9 or 10, characterized in that another
additional pipe (40) is arranged coaxial to the
segment of the central pipe (13) that extends
through the gear mechanism (1) and provided with
an inlet (41) and an outlet (42), and in that
means (18, 44) for the forced flow-through of a
cold gas, particularly air, through the additional
pipe (40) are provided.

12. The mixing and kneading machine (1) according to
Claim 11, characterized in that the aforementioned
means comprise a fan and/or a fan wheel (18) that
is coupled to the working means, wherein the
latter is provided with fan blades (44) in order
to generate a suction effect in the additional

pipe (40).

13. The mixing and kneading machine (1) according to
one of the preceding claims, characterized in that
several temperature sensors are arranged along the

process chamber (4).

14. The mixing and kneading machine (1) according to
one of the preceding claims, characterized in that
the worm shaft (3) carries out a reciprocating

motion in addition to its rotation by oscillating



17. The m xi ng and kneadi ng machine (I) according to C aim 16,
characterized in that the tenpering zones are arranged al ong the process
chanber (4) in the axial and/or radial direction, 18. A nethod for
conditioning netals, particularly light metals and their alloys, by neans
of a continuously operating m xing and kneadi ng machine (1) provided with a
housing (2) that encl oses a process chanber (4), a working neans (3) that
rotates in the housiagft2)] asrewtloms amdoin | ehanozzbeur8)itghafacteri zed

in that the pr C ho(4), 48 t er a f medi um i n
such a way tha%?%%dlrrrgfgpgéglgng(%:%)nd???onag%%étzﬁeggrgchee:lsggﬁg%gr (4)
assunmes a thi xot2opind steglerydreninito exie soxpree Ut Feanpzz(®) (8). 19. The
met hod according to Claim18 for conditioning netals by nmeans of a m xing

and kneadi ng machine (1) realjized in accordance wi.ith one of, Cains 1 to 17,
char act eri]zgd iThe hat XEhe REGsi MEPYinastaeltne. 33 AGPTH hofRi ng neans
(3), is tenperech bymsreans soli a 4| ovhogagasrinesuch ahsay dthalebbe netal

bei ng conditioned, jn the process chanmper assunes_a. thi.x pLc state
when it exits tjrfédjo‘ﬁlt(ithé?l ng23t lfe%;]k?ggb? %‘ﬁ%) net ho r%‘é(lzéggi ﬁ%l‘csogd aim 19,
((:har acteri zed itenpatatthe tSeedomopper (65xsandhor thwe puetlerninenrizl e
8)is/are heat er at 0) T met hod according to
S48 i une ahues UG R Tho

one of C ains aracteri e metal is supplied to the
m xi ng and kneadi ng machine (1) in the liquid state.

16. The mixing and kneading machine (1) according to
one of the preceding claims, characterized in that
the housing (2) features several tempering zones

that can be individually tempered.

17. The mixing and kneading machine (1) according to
Claim 16, characterized in that the tempering
zones are arranged along the process chamber (4)

in the axial and/or radial direction.

18. A method for conditioning metals, particularly
light metals and their alloys, by means of a
continuously operating mixing and kneading machine
(1) provided with a housing (2) that encloses a
process chamber (4), a working means (3) that
rotates in the housing (2), as well as an outlet
nozzle (8), characterized 1in that the process
chamber (4) is tempered by means of a gaseous
medium in such a way that the metal being
conditioned in the process chamber (4) assumes a
thixotropic state when it exits the outlet nozzle
(8).

19. The method according to Claim 18 for conditioning
metals by means of a mixing and kneading machine
(1) realized in accordance with one of Claims 1 to

17, characterized in that the housing (2), as well



22, The nmethod according to one of Clains 18 to 21, characterized in that.
the tenperature of the wormshaft (3) and/or the tenperature of housing the
m xi ng and kneadi ng. machine(l)is/are maintai ned between 500C and 750C,
particularly between 550C and 650C,_ nmeans of the gaseous nedium 23. The
met hod according to one of Clains 19 to 21, characterized in that the
process chanber is cooled by neans of air that is heated to above 400C,
particul arly abovet®O0CorRing Theanet HBJ , adeortdimpg rtegl dne faCs aphs 18 to

23, characterized.i t e .ent y. 0 h S i ged; from t he
t enperi ng channel gi%“igﬂ& gé% ilgl |rekgt?y‘]:]%$] ?ﬁg?rgt?:)t yﬁﬁ?ﬁiggéﬁ or heating
the gases to beceuppti@ted olbhéhcenperdiars chaanees ((£2A 2JPynes 28 17,

characterized iy {hat-dhe. nkxing andnkneading smaafd neu{ldc i soused for
conditioning |i gﬁht nmetals or their alloys, particularly alumnium

magnesi um or th k- alloys, wherein the respective material is conditioned
in the mxing and kneadi ng machine (1) in such a way that it is in a

t hi xotropi ¢ state and has an optim zed erature_an re for a
subsequentf%li ea]iké%tm%bh% e?%cf?g‘%l%? Y%e&g%}f)rpefgbf C}E%Jég?ni%fg%égngnkneadi ng
machine (1). that the feed hopper (5) and/or the outlet nozzle

(8) is/are heated to a temperature above 500°C.

21. The method according to one of Claims 18 to 20,
characterized in that the metal is supplied to the
mixing and kneading machine (1) in the 1liquid

state.

22. The method according to one of Claims 18 to 21,
characterized in that the temperature of the worm
shaft (3) and/or the temperature of housing (2) of
the mixing and kneading machine (1) is/are
maintained between 500°C and 750°C, particularly
between 550°C and 650°C, by means of the gaseous

medium.

23. The method according to one of Claims 19 to 21,
characterized in that the process chamber (4) is
cooled by means of air that is heated to above
400°C, particularly above 500°C.

24. The method according to one of Claims 18 to 23,
characterized in that the enthalpy of the gases
discharged from the tempering channels (12A, 30)
is directly or indirectly utilized for heating the
gases to be supplied to the tempering channels
(127, 30).

25. The utilization of a mixing and kneading machine

(1) realized in accordance with one of Claims 1 to
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17, characterized in that the mixing and kneading
machine (1) 1is used for conditioning light metals
or their alloys, particularly aluminium, magnesium
or their alloys, wherein the respective material
is conditioned in the mixing and kneading machine
(1) in such a way that it is in a thixotropic
state and has an optimized temperature and
structure for a subsequent die casting operation

at the outlet of the mixing and kneading machine

(1).



