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Engl i sh Transl ati on of V\D 00/ 00313 METHOD AND DEVI CE FOR PRODUCI NG
SOFT SOLDERWOORAISOR! 3 The invention relates to a nethod for BEGHEE NGO
soft 5 solder powder without pressure, in particular exactly spheri cal
fine metal particles with a grain range between 1to 100 [errlmand with

a liquidus tenperature Q from massi ve er, whereby the
sol der existing in a th?qhe?r%%sﬁ?’t% 9 0(9/I0%\%|Jn ch remai ns st abl e
at high 10 temeigiot AN sEvELS ppcmeﬁhonudxfnd SOFT SOLHBRS IBOWDHF

solder/oil is [err]2,5. The invention relates further to a de |ce for
t he pressurel ess production of soft solder powder, in 15
particul ar exactly spherical fine netal partlcles in a rain size range
of 1 to 100 Ther r iAVEREi®Nt hralptgei die a mevpedat Gee yeing C $obm

nmassi ve sol @%rldew t bowdagat ealilt%out Cg@b@'sﬂ% fofn neﬁatlf[trhg:ﬁlm;r S%Q&é%i goﬁger
known O produce so

oil stable at hi eratu

powder by usSPh§ %E?é \/gel ’g%?%l pﬁéFéF?F hY’bE]@haf FoR18i LHEIS REFHEER qui ds
in r api dI1y tot abionguagiehdt osth a So duirdusnsteser AN Z37057%2D  °C
descri bes af@%hhoﬁagg'iv%i%(? %]lfICI nvgnereci)l de&hepast venf‘lsg%grrpéjﬂsgé der

carrier consistirng o ohi umand organic 5
Wit h reduci spnd@tingy amjnter]ifamaznolmnwel ivhimhxeemnsiins stadolalatetdth I n a
recei Verlo"‘h't%ﬁp%%%tl%ﬁ:ecooaliﬁﬁi Ordl@g)%tr%@d R)hiGR0T cep i t Beﬂgl%g" tator; g he

sol der carrier roduced 30 at [err C by stirring. The solder netal is

added in a S° &dtl ISy ®2r @ -t he receiver, while heating the latter to
a tenperature which surpasses the nelting poi nt of the sol der netal by
appr oxi mat el 10 ferr].C and_t nel t ed i s_dispersed hy bei

agi tated at Tﬁ’ qlﬂl bt %%P%B%?OXEH‘BEEW 16800%r p BYice” Tor {}.‘,Je

pressureless production of soft solder powder, in

15 particular exactly spherical fine metal particles in a
grain size range of 1 to 100 pm and with a liquidus
temperature <250 °C from massive solder, with a heatable
container for melting the solder in an o0il stable at high
temperature.

20
It is known to produce soft solder powder by using massive

solder metals through flow dispersion in 1liquids in
rapidly rotating agitators.
So for instance DD 237 575 A3 describes a method for
25 producing solder paste, whereby a solder carrier
consisting of colophonium, and organic solvent, a compound
with reducing action and triethanolamine is mixed with
soldermetal. In a receiver which can be cooled or heated
by choice with an agitator the solder carrier is produced
30 at 50 °C by stirring. The solder metal is added in a
compact form to the receiver, while heating the latter to
a temperature which surpasses the melting point of the
solder metal by approximately 10 °C and the melted mass
is dispersed by being agitated at a high speed of
35 approximately 10000 rpm.



2 After that it is cooled down to approximately 20 [err] C bel ow t he
nelting point of the solder netal and the agitator is kept at a | ow
number of roY@PY8HRE3 per minute until it is cool ed to room t eMSEREIYPIQ0!
Thi s knovvn process has the 5 disadvant ages2 that the obtained particle
si ze approximately 150 [err] mdoes not result in fine nmetal powder.
Besi des t he er d sol der particles have also differ ers,
i.e. they hfﬁcjgetegfl ?g 1$065pf 85&3& é]lsoﬁm Lodl%qf?]f%r?%tneﬁp%n%% él'a}é?t‘?‘tﬁre

t he known nﬁﬁhﬂdn@351ﬂ@tp&@ntpbﬁvehe istbd elefr QOalaaddﬂKﬁh agmh@ﬁétais
scal e, espec e it does not work continuous

ciall ecaus
al so known t XEh@aE']Or’i’g YR e ° ﬁoF?Fﬁbl%r&%oPafnﬁ‘antFo YW I O]ttbl’}§t at or
principle food]hsﬁ:l pr@dugdbmn t@hpk&aelﬂihtbﬁl Om:f“ keoivel/ |pﬂ®Id:é|éDs amés the
suspensi SOl d/I| UId | KA schi nenbau: Prosp "Dis erg| er
paggs 4:{ é‘i@r@ﬂ €s 2I'hég‘e!;‘t de&lyges oLt i ngel o g P c%eacqﬁ ges
phar maceutl CRlp RS LORet $1y MBE @ X4 les SsPensd ons ﬁndfme C&@Egﬁ gBsaes. 20

Accordlngtothls known prlnC|pIe, as arule, it has to be i nsured t hat
in the case Qﬁswwl'yhm@t@mrﬂ@éh%plmr nedliticles |mavdhaslso BefEesent ned
by conveyor gggredates. [ £ Lo 4 42 pLRgess is
known for ZS&Q%Eoducs?ng ln?crotlg{aet at e y g]TfFEWéo cgi o8 bé!é?\ S, & \Mﬁ

sol der net aldicuntemtien presget. |'ﬁh@r$ﬁ®r¢ gthal nkgpwe metrfm@ehaﬁhen@bnpact
sol der ngt al Itq% 0_an or i i nboa/ to
hi gh terrperaﬁur e&?suc 4o Oiil‘cagt gj?ﬂ% %rqr?\ggnggg gé f%s g%liggle sion
process, 30 dmaauge it @ossphmu oairlswm'eimwaﬂslgrr ain size range of
preferably 3 to 10 [err]min dianmeter, and the organic liquid is then
removed to the extent that the netal particulate remains covered, so
that it can e is\tabslucknloxim an use eshést Omg adely 1 dres | wisl: ¥ingabcpordinyes of
the suspensiQn 35,8nd, SPYL7L00 GL e Sovered accgrding Lo fhe method of
15 emulsions (liquid/liquid) and suspensions (solid/liquid)
IKA Maschinenbau-Prospekt “Dispergieren”, pages 22-24,
1997). These devices are used for lacquers, dyes,
pharmaceutical products, metal oxide suspensions and
coated masses.
20 According to this known principle, as a rule, it has to be
insured that in the case of highly viscous media the media

flow has to be sustained by conveyor aggregates.

Furthermore from DE 44 02 042 Al a process is known for
25 producing microparticulate reflow-solder agents, whose
solder metal content is present in a small grain size
range. The compact solder metal is melted into an organic
liquid which can be heated to high temperature, such as
castor oil, and by means of a flow dispersion process,
300 brought to a spherical symmetrical grain size range of
preferably 3 to 10 pm in diameter, and the organic liquid
is then removed to the extent that the metal particulate
remains covered, so that it can be introduced in an
emulsion and the individual particles of the suspension

35 and emulsion are covered according to the method of



3 . conpl ex coacervation with a nelam ne polynerisate within t he

T ayer thickness range of 50 to 250 nm The m croparticul ate organic
phase is thEQ0Q0BAtitatively 5 separated fromthe microparti cul AiT&FRE1R1
phase. This mcroparticulate netal powders are protected by a
duropl astic pol yner system however they can be rel eased again only

t hrough the actjon of a highly activated fluxin agent . . These, .

fluxi ng adetiR!es e&&acf%vgttl%@ 15 st r DELABADSS F%Hé’“%rc]rsoaeqeecwgwg
switching cinguidgeanthickeess thefigd os® 1ud 280 exm.  Besides this nmethod
has been used only in | aboratories and is not capable to insure a

uni form sphere di aneter from charge to charge. 15 Anot her known

sol ution (Uh&fahebtofab48ci2Bremlrigainiet dhase Siichti@sn ahushoivatinedy
crucible, feeds the nelted tal to a coo| i ng. chanber f':hlled Wlh’g

cool i ng 5 | (FRATIHE eiliF BY thepRASTEPAERIH ?lbg‘éli PPAGSi-ds Thefal s
di spersed ik 2Posls PPScuVitEh a@aidl argodderd teget heprytébréde agol i ag
fluid into a recirculation cycle, whereby the latter is returned to the
cool i ng chafpepplastic apedpgierg $36°5 198 PRIRVEF 411eB05a hP%oF8ERESE8Ne] t ed

and 25 the é-?éiled Sol glerchsogyyi degl | i idops by ameanghef, | Betlivatedas.
This state of the art is also gl agued_by the drawback that the produced

netal partiEl @61 nAIHve uAPesPm flOpHY e @PSREGersiead tH& i fhgny

case sofg i NG PFf PGEESER of AR NELESSAHdMideyw it iglfct i FRE Bt sPakki Cl es
of an 30 approxi mately equal size having the sane sphere dianeter. That

renders thi3rknedprabpuei vhsuhkerPiei ent . Gven this state of the art,
it is the ofleCleOf thi8 methBUERBE0BeEA LEPAOYR1G TR DQHoaRdoR1d8ViLeE Of
the kind 35 nentioned in the introduction, so that the netal powders
is not capable to insure a uniform sphere diameter from
charge to charge.
15
Another known solution (US Patent 4 648 820) melts metal
such as aluminium in a crucible, feeds the melted metal to
a cooling chamber filled with cooling fluids, wherein by
means of spinning disks the liquids metal is dispersed in
20 drops, which again are drawn together with the cooling
fluid into a recirculation cycle, whereby the latter is

returned to the cooling chamber.

According to US Patent 5 411 602 the solder is melted and
25 the melted solder is divided into drops by means of inert
gas. This state of the art is also plagued by the drawback
that the produced metal particles do not have uniform
sphere diameters, so that in any case sorting processes
are necessary 1in order to select metal particles of an
30 approximately equal size having the same sphere diameter.

That renders this known solution inefficient.

Given this state of the art, it is the object of the
invention to improve a method and a device of the kind

35 mentioned in the introduction, so that the metal powders



4 : produced according to the flow di spersion principle reach a
narrow grain size range clearly below 100 [err]m a precise 5 spherical

shape with WaR0M0@ifpst constant dianeter, by avoi di ng di§J/DES9/01901
screening and at low cost in a quasi? conti nuous process.

This object is achieved with following steps: 10 a) gravity feeding the
nelted solder in a further oil container by setting a volune ratio
of oil and sol der nmelt of at |east 10:1, b) dispersion of the
| i quefied solder by agitating and subsequent shearing in
consecutive shearing steps 15 according to the rotor/stator principle

at speeds ofProduced sgeTHNGHO FPmM WlCH tHSREIFISDPHINGIPLe r 5aehe
cont ai ner of_s , . Cl:GLr i t times_ o e

sol der/oil ° ﬁgprg%igfﬁﬁg %ﬁggtggkg% ?ge§¥% uﬁf%?ﬁ{dﬁ?%Jggpt%eggégliﬁ
cont ai ners ofssltepical shiempe ngvistrepan whémeby t boosghnt diametbe, comyr ol

of the shearjng. d numnber_.of the steps and.the_geonetry of
the rotor, t%%ghégfgcléggifgxeenlng ZRS paFti ¢PY dFSPH bdfi of ofUERE

di spersed nat@miamhuouws processthe di spersant are set, 25 d) discharging
the solder/oil mxture fromthe circuit of step c)into a further
oil receiver for the separation of the dispersed material through

sedi ment at i dfhasdobject isrsthienat)) with didlltowite o ner of step b)
0O o ) YR el NI A9 e 9 {1 dsperagd mter
preferred featureowtaiher masihedtafing a ¥Beumaveationofvegat able sendapi nal
oils, preferablxngfgtg gg f@ésé”f%;%ied as oils.
b) dispersion of the liquefied solder by agitating and
subsequent shearing in consecutive shearing steps
15 according to the rotor/stator principle at speeds of
1500 to 5000 rpm with the addition of oil from the
container of step a),
c) circulating by at least 20 times of the solder/oil
mixture of step b) in a counterflow over the oil
20 container of step and shearing steps, whereby through
the control of the shearing speed the number of the
steps and the geometry of the rotor, the particle size
and particle distribution of the dispersed material in
the dispersant are set,
25 d) discharging the solder/oil mixture from the circuit of
step c)into a further oil receiver for the separation
of the dispersed material through sedimentation and
returning the oil to the container of step b) and/or
a) and
30 e) extracting and feeding the dispersed material of step

d) for subsequent cleaning.

According to a further preferred feature of the method of
the invention, vegetable or animal oils, preferably castor

35 0il are used as oils.



5 - It has surprisingly been found that solder nelts with an

extrenely high viscosity at a density rate between the di spersed

mat eri al andwoOlieoelispersant of [err] 2.5 can be separ at ed w t lrcaoshearsong
device without jamm ng the 5 rotors in the stators and w thout requiring
further conveyi ng aggregates. Therefore in a further preferred

enbodi nent of the method of the invention, the solder/oil m xture fl ows
t hrough t he Eonbasutsinerikéagilig baaspsfownd tHpkespildaromegitavivith 18n

The sol der/ o} ] L€yl Shpr gravity 4 e i Bl t first
sheari ng ste%%t %%gyipl Rté§§§%ﬂzpyy F%he% é%g%gt f f%%efgfgke%%togﬁ%nd
reaches the ¢ispetatdd mateshiedr i agpdopeniengdispetbenti st potorscafil oys

t hrough the 15 slots of t. stators surrounding the first rotor and

t her eby beings?%ﬁ¥%F?§ 6P2§%e8 iﬁgﬁafﬁﬁgiH@%Y”%%a@@tﬁpuﬁhejammé@@onﬁhe
sheari ng sst epot Bys Movh ngchde $0406rs| ohsdpasithber rs&aipingl ofSregee to
t he high peripheral speeds very high shearing forces are created, which

separat e t heSSBYEEEND0 AFIFEIGTES by TRRESHPFE DEperfdi AYLERSEhePFEhBEFSANnd

br eadt h oémbpb@iméot OpenhagmetRobn®f Ndie/i tuddnShaar i g SE6PSer kb1
speed and the geonetry of the rotors, it is possible to _ control the size
of the sol dePIPEFE cifdsvst SHMIRdthe (eRRRGGILINSS . ShRATindt 5 SMSghln

shearing forgesetbEosPeei @taix @dvant age persists that the sol der/oil
m xture i s conveyed to the circuit of step c). After a circul ation of

at | east!®0 tines, and consequently repeated shearing, particles of

clearly | essthdanschd//Rinl hixtdPel Ni@ PHdhy Pref efsad nbodicgenthof the
met hod of the invention, the process tenperature in steps b) and c) is
set by approkiheteldf athexifhnftaosheariegabhver + hehergui dus entersnpehat ur e

of the sol defhRed & §c9ibft%HEeEQE%%efgf6gfﬁhd rélcrds APRL OXLERE £LY§0 toO

130 [err] C through the heat-carrying 35 nmedi um
shearing openings of the first rotors, flows through the

15 slots of the stators surrounding the first rotor and
thereby being radially pressed into the inlet space of the
second shearing step. By moving the rotor slots past the
stator slots, due to the high peripheral speeds very high
shearing forces are created, which separate the solder

20 enveloped by the oil. Depending on the number and breadth
of the slot openings in the individual shearing steps, the
speed and the geometry of the rotors, it is possible to
control the size of the solder particles at selected
temperatures. Due to the high shearing forces the special

25 advantage persists that the solder/oil mixture is conveyed
to the circuit of step c).

After a circulation of at least 20 times, and consequently

repeated shearing, particles of clearly less than 100 um.

300 In a further preferred embodiment of the method of the
invention, the process temperature in steps b) and c) is
set Dby approximately a maximum 30 °C above the liquidus
temperature of the solder and the oil temperature of step
d) at approximately 90 to 130 °C through the heat-carrying

35 medium.



6 In the case the density ratio of dispersed material to the

di spersant is higher than [err]2.5, the solder/oil mxture is

addi ti onal | yWagr{atled. 5 A further preferred enbodi nent of therareidodioof
t he i nvention provides that the individfl steps be supplied by
separate heating/cooling circuits. O course when several steps are
conbined, it_is_part _of tge thod of ~ the invention to have one common
heating/cool%%gtg?rEﬁF? % ee§§ﬂ§lty ratip ofgdisgprped paReEiIFADER the

use only ; ' : N olbng circui further
preferred eﬁ%%%?ﬁ%ﬁ?$gfl?hgbﬁg%hogégﬁ f%ég’ tﬁ?nv%ﬂ%g%%?o#grﬁ%%guéﬁt%%ction
of the dispeadeddtmanallplagitatedstep e) a solvent is added, fornming a
suspensi on t hrough agitation, which is punped to a not represented

cl eani ng installation for washing. As a solvent for step e), fat- 20
di ssol vi g skl veutshepr ef e &bt nedic edndmel infeate PIfovehet OmB&hod PaEtiembarly

itable. Th i on_of the di d, . material ding to. st
Can also be RLERbrTanBaoiobRy G oSt ¢ poABTREL GiePe 25 FAPEREISWOr o

t he obj ect dbythsepavabei oheasiagfadbdbihav tdircubtdevioe Wbehesd | Ghén
conpact nodu h It _container .. for the .massive sqlder and a

di gBersi on c%%Yéalr%%ngSPst e © C%‘P]%Jpréﬁcg'i ohtof St R# Kol G&r ther tvsthesd | ofre
arranged in thecasvadeiba eachhavet bae awthnans athaeiigtdsow irankef peuthe 30
separatign of_the dispersed solder material fromoil is arranged

under neath t%%pﬁlspersion container, and that the cont ai ner are

i nterconnected by pi pe conduits, whereby within the conpact nodul e the

mel t contaiggé is.IocaIfd above the dispersion container and that to the
di spersi on is also concelvable to use only a single

heating/cooling circuit.

15 In a further preferred embodiment of the method of the
invention, for the extraction of the dispersed material of
step e) a solvent is added, forming a suspension through
agitation, which is pumped to a not represented cleaning
installation for washing. As a solvent for step e), fat-

20 dissolving solvents, preferably acetone, have proven to be
particularly suitable. The extraction of the dispersed
material according to step e) can also be accomplished

through gravity collection.

25 Further more the object of the invention is attained with
a device wherein in a compact module the melt container
for the massive solder and a dispersion container for the
dispersion of the solder melt in oil are arranged in
cascade to each another and a sedimentation tank for the

30 separation of the dispersed solder material from oil is
arranged underneath the dispersion container, and that the
container are interconnected by pipe conduits, whereby
within the compact module the melt container is located

above the dispersion container and that to the dispersion
35



container a nultiple step shearing device is assigned for t he separation
of the solder nelt into drops, whereby the feeding pipe fromthe nelt
cont ai ner twotohwoxBd spersion 5 container is connected to the di SFEVBEIOMI1901
contai ner by an inclined pi pe segnent in?the manner of an injector

| eadi ng to the container bottom area, at whose | owest point a

connection piece with a flange is provided for connecting t he shearing
devi ce, whose outlet is flanged to the 10 recirculation conduit returning

to the uppee’:og@a&ngé ah%\ultl%l%oeg@é@nsﬁ@ﬂ@weaevm cfy Vi &s fghEanehed- of f

segment in the sedimentation container, whichin turnis
connect ed vtheaﬁe§§§éhépﬁgq@[ﬁh%M$¢ﬂQ¢ﬁem&kkwlmﬁﬂtdﬁﬁpﬁheWher@PEpéh§lon

contai ner V‘f@eé‘lﬁg”&gé hf%ger\-,ﬁéfm@mescomr{lé t8athe éksﬁ@%%ﬂers

pi pe conduits aring Vi ce and punp can be heate cool ed
at | easts oneonbapeeings camdaked to thAecalidioedstiena domytaigref gayuepe of

the device ohelifedOpihenbhae: abl (FANHANEESCANd P RFeEPRdUILaaRE DUl It

as doubl e-wa I es stainless steel, prefera
i nt er nedi at eospdwes chotmadelyy bﬂh@@maﬁnﬁﬁuteatWMHQ§e l@M@SQCKEﬂJUpOH from

the tenperi Pgnggé’cﬁﬁ%""hﬁgc% 019 th o deﬁ@@f‘% “Ey oPE@La CALE ! BbnfRbly 1{1(%1;38 A

further preféerreée ient of I nvention prov
that the di §perssbpacongai devics, whoserporkedd s afdepgedteto the

heat | ”gl&ookéQQrShig’c‘i%n %%%ultt hr_ee urvrhc%:‘& aﬁﬁgnﬂgpgrpipﬁagcatfng £ A glen- of T

pi pe are 30" "Incorpora separ |ng/cooI|ng
circuit, thémrpétscont aa:cpretrame:h, drwiumlfof fripi pe, hmchec&béafrl sggaewnitce and

recirculatlgggglp? cqﬂgylgegglngta@lgn Cgﬁﬁggggdboﬁgagﬂg/ deth|rcwt

and additiona CO0 g Cifcuit w I'ng con ai ner, the 35
connected via an ascending pipe with the upper part of the

dispersion container via a pump with drain-off pipes, and
15 that all containers, pipe conduits, the shearing device
and pump can be heated or cooled by at least one tempering

device.

According to a further feature of the device of the
20 invention, all containers and pipe conduits are built as
double-walled bodies of stainless steel; preferably V2A,
whose intermediate spaces formed by inner and outer walls
are acted upon from the tempering device with a high-

temperature heat carrier oil.

25
A further preferred embodiment of the device of the

invention provides that the dispersion container is
incorporated in a separate heating/cooling circuit, and
the pump, the ascending pipe and drain-off pipe are

30 incorporated in a further separate heating/cooling
circuit, the melt container with drain-off pipe, the
shearing device and recirculation pipe conduit again in a
separate heating/cooling circuit and additionally in a
cooling circuit with a cooling container, the

35



sedi nentation container with the branched-off pipe are connect ed

together in te heating/cooling circuit, wher eby flexible,
heat st abl e r\r\zngg&ﬁi)ées constitute the 5 regpective connecting PICH@LE?9/01901

conduits and are respectively connected”to a comon distributor, which
is connected with the tenpering device through a flowline and a return
l'ine. 10 However it is also possible to incorporate all containers,

pi pe conduits, setting nenbers, connection pieces, flanges and the
sheari ng dewiedd niemta tciggmorcdngatiineg/ cobth nghe beknechiet-ofift hpiipel efvd ng

t he framewor f i ion. . Alsq it pertai.ns to the invention to
use an el ectclrging‘efg%eag'él{ﬁg“&ée){/i o fanssteé’gﬁa%F ilr?‘—%illng ERR P et pgult.

In a furthewhsuietabl éldsibllepnemtataftdiiie devtar ofodd® consitAv@Rbi Ofhe t he
pi pe condui t.he cann Lon piece are , .. provided with |ockijng

el em&*nts,gi p%%ﬁgggﬁlgﬁeba??ngé%éggZBlﬁﬁdeco&duﬁtﬁ nfe3s3&Peefespectively 4
parti cul ar | yoateariteahcousa f contrmen diestet idpreent, ohitdie is contasdd®ngitie
shearing deyice ists of ,several, 25 preferably three rotors arranged
corot at i ona?élh% oﬁgﬁgﬁﬁl\r}g ACLhAT t t\y\‘ﬁPBHRheﬁlefi%{t hfjsrb%céd‘dapértr%‘yu%ﬂ ots,
whereby theliner.otors are inserted into a stator separating the shearing
steps fromeach other and insured against rotation, which has teeth
spaced apart by slots, whereby during the 30 rotation of the rotor,
the sl otl§ | hHoweyertidr ndabt@tprssibld dar ipaseggeaarenilgscdmraiherpassage

of the sol dei/ail dixst ure into the subsequent shearing step. In a
further pre%épre oélrgod(;g i HentS of T h & HRA e ntnﬁgiﬁ‘:?rﬁ S%n, f1#R9%%et h
of the rotogandnd tdteat cshdaringi radwisce in a common heating/cooling
circuit, without leaving the framework of the invention.
Also it pertains to the invention to use an electric

15 heating device instead of an oil heating device.

In a further suitable development of the device of the
invention, the pipe conduits and the connection piece are
provided with locking elements, preferably ball valves

20 made of stainless steel.

In a particularly advantageous further development of the
invention, the shearing device consists of several,
25 preferably three rotors arranged corotationally on a drive
shaft which have teeth spaced apart by slots, whereby the
rotors are inserted into a stator separating the shearing
steps from each other and insured against rotation, which
has teeth spaced apart by slots, whereby during the
30 rotation of the rotor, the slots in the rotor and stator
clear passage openings for the passage of the solder/oil

mixture into the subsequent shearing step.

In a further preferred embodiment of the device of the

35 invention, the teeth of the rotor and stator form circles



9 - of teeth, which are arranged concentrically with respect to each
other and fitted into each other. 5 According to a further preferred
feature of te0YMite of the invention, the shearing device iP$TAEPYRGEU
in a vertical position in alignment with%the axis of the di spersion
cont ai ner, whereby the solder/oil mxture is i ndependently sucked
axially into the inlet of the 10 shearing device and pressed radially

t hrough the slots of the rotor-stator arrangenent. At bi gger

density diffgr enegsnhbetireeih dispersedng®dd eebabentriandlydivsipel sadbpect
particularly at a ratiqﬁﬁgerngz.Sh the 15 dispersion container 1is
suitably prisvishs Wasr Ligfid dindie. €ach ofRefhe sedinentation

container there is an insert with a coll ection basket for collection and

separation of the 20 solder particles fromth rocess.. There i he

col | ecti dn ACQ%EQ%RgiEOIBcggéﬁngogéeFSrfﬁ% gSQFBﬁFontﬁgmﬁe YT o F on
contai ner, shd hatn¥lrericn 9r aid y dhearSehdedepacti ches arrdhgpdi nin the
col l ection basket, which can then | ater be renpved from t{ he

sedi nent at i STttt nRosBELon  Adkofdilggmesta YaFPheFNpr ef ¥t FedOfeatife,

instead of td¥sperdh @i Ncefftalinke, anthd b cothectdPrudasket anx@idat 05
| eadi ng through the container cover of the sedinentation contai ner and a

hei ght - adj ustHIRERA bl he FRFERSr ed¥hREIB0 HBWA WEPR o€ i&td PbsetPd the

contai nelp bt g thevice s8di PRREAEHOR2E9AY 3N hrodidth ithe ONNEES edrat
t he ot her end to a punp with variable direction of rotation for
!

aspiring e QRpehrer i 3pet_esht-eri al , respectively for feeding
the solvent into the container, can be provided. 35

At bigger density differences between dispersed material
and dispersant, particularly at a ratio 22.5, the

15 dispersion container is suitably provided with an

agitator.

In the sedimentation container there is an insert with a
collection basket for collection and separation of the

20 solder particles from the process. Thereby the collection
basket is located close to the bottom of the sedimentation
container, so that due to gravity the solder particles
drop into the collection basket, which can then later be
removed from the sedimentation container.

25
According to a further preferred feature, instead of the
drain-off pipe and the collection basket an agitator
leading through the container cover of the sedimentation
container and a height-adjustable dip pipe which reaches

30 down with one end close to the container bottom of the
sedimentation container, and is connected at the other end
to a pump with variable direction of rotation for aspiring
the suspended dispersed material, respectively for feeding
the solvent into the container, can be provided.

35



10 In order to maintain the process tenperature by at |east 30
[err]C above the |iquidus tenmperature, in all containers and pi pe
condui ts terpepedinr sensors are provided close 5 to the sol der PCTIPERI/01901
i nsures that the viscosity of the sol der'onelt remmi ns approxi mately the
sane in all stages. In a further preferred enbodi nent of the device of
t he i nvention, the conpact nodule consists of a housing frane 10 with a
bottom pl ate, wherein table-like support stands for the prelimnary
assenbly of fmeogaekawerﬁalrﬁlaﬁ% Gyt Scess HempeirBEhee #yd dithelpawp are
provi ded. Al containers, pipe conduits, flow and return lines, 15

| ocki ng menb¥ s ’Ct REOFEmMthehdaaPAguaeicdPerataitfet aln 2 lHosenbtNe Fe

di stributor afe Begbeddniifultat @dhmperatdr® aséhsdhsr ae@ef&rdﬁ%e%mepéwnt of
t he device of the invention, the tenpering device is nobile and arranged
20 outside tte Ehepaseldedul dhigonknenrene thatpethAg WewsRRity ©4n e j ust

as vell arrangese hdf\e GOIPGES dBhEmacely chEGdnvanl ian dicsidagui shes

itself over eretofore- 25 known flow di'spersion processes i that t he
soft sol der powder can be produced with exact spherical shape and
within a ”arerWagrﬁhf‘tr%élze Eé@%rgaa%mb%%ﬂtrde@ﬁouéky t®e adenéé‘r 3F the

i ndustrial scale. By sinpl y exchangi ng the sheari ng devi ce, by changi ng

the slot di nfems¢nRsoni hehgarpmpaoh oPdadet kenmirber chf_ausﬁxrg; sfepre the
rotationg| Pﬁ‘?saaﬂéitt Lom éf&té‘“’ﬁpﬁéré’{ té%oi{‘:i{ﬁé”é]ﬁﬁhﬁé‘ﬁt LoensgPhese
t he sol de

di aneters of particles can ept wit n narrow grain
si ze range, thtel|pwnetosinany aksembighohridee s¢@mta1ner§hepi;|1eei@@n@tﬂit$ue

i nvention i Sdfétf%@?&§ %@%H&Cﬁdn@’aé‘r’ pli%%rldf rjendly and requires little

mai nt enance.

All containers, pipe conduits, flow and return lines,
15 locking members, the pump, shearing device, the metal

hoses and the distributor are heated-insulated.

In a further preferred embodiment of the device of the
invention, the tempering device is mobile and arranged
20 outside the compact module. However the tempering device

can be just as well arranged in the compact module.

The invention distinguishes itself over all heretofore-
25 known flow dispersion processes in that the soft solder
powder can be produced with exact spherical shape and
within a narrow grain size range quasi-continuously on a
large industrial scale. By simply exchanging the shearing
device, by changing the slot dimensions, the variation of
30 the number of shearing steps, the rotational speeds and
the number of the recirculations, the sphere diameters of
the solder particles can be kept within n narrow grain
size range, at low cost and with high precision.
The device of the invention is of compact construction,

35 user-friendly and requires little maintenance.



Furt her advantages and detail result fromthe foll ow ng descri ption

with reference to the encl osed draw ng. The invention is subsequently
descri bed i WORg0@ldletails 5 with aid of an enbodi nent exanpl e. PCT/DE99/0{901
shows: Fig. 1 the device of the invention illustrated in 10
The principl e, Fig. 2 a three-step shearing device in a

secti oned represent ati on, a_.vari ant of

Fig. 3
t he sedi menFaFFBRr cHtvAN&Ies and detail resylfy ?ﬁ@mréﬁﬁ%aﬁoéiOWhEg

di spersed n@tg&tabt16n with reference @o & Kletaidicprdingidgp. fig. 1,
Fig. 4 and 5 a diagramof the heating/cooling circuit of
t he individual process steps and Fig. 6 a di agram of the nethod

of the invepfionnyerdd AS £4N st&%s%%?x%_n*tﬂyde&@éérﬂckféﬁn Fh9-mdwe t BEtEEYECE Of
t he i nvention consists of a container-]ike conpact nodule 1, whi ch
| odges al| witenaidl cEompormpedimgme e¥apRES . nodul e 1 has a somewhat
rectangul ar bottom plate 2, upon which vertical and horizontal struts
3 are connected to forma 25 parall el epi pedic housing frame 4. The struts 3
consi st of It shagke sections nade of steel or aluminium Al |ateral
surfaces and the cover surface of the parall el epipedic housing frane 4
are lined with wall plates 5, which on their inside are provided with
heat and sofikd-i hsul ati ng B0 ¢Rwies o6 thedisienting idflust rapsdopni at e
sound- alsor bi ng mat erigle coated Wd h alum niumfoil. In the
conpact nodul e 1 table-1ike support stands 7, 8 and 9 are inserted
preassenbl eBigor2t he mai n & PR EseRishdrr 3B derice dn ttheganiomsdn.

representation,
Fig. 3 a variant of the sedimentation container
for the removal of the dispersed material
15 as a detail according to fig. 1,
Fig. 4 and 5 a diagram of the heating/cooling circuit of
the individual process steps and

Fig. 6 a diagram of the method of the invention.

20 As can be seen in detail from Fig. 1, the device of the
invention consists of a container-like compact module 1,
which lodges all essential components. The compact module
1 has a somewhat rectangular bottom plate 2, upon which
vertical and horizontal struts 3 are connected to form a

25 parallelepipedic housing frame 4. The struts 3 consist of
angle sections made of steel or aluminium. All lateral
surfaces and the cover surface of the parallelepipedic
housing frame 4 are lined with wall plates 5, which on
their inside are provided with heat and sound insulating

30 plates 6, consisting of an appropriate sound-absorbing

material coated with aluminium foil.

In the compact module 1 table-like support stands 7, 8 and
9 are inserted preassembled for the main components of the

35 device of the invention.



12 - The support stand 7, also nade of angle sections, receives t he
melt container 1 at its upper area 10 of the cover area of the conpact
modul e 1. | WQ®W&0Riiddl e and | ower area of the support stand RGTERPIQIW]
heat distributors 12 and 13 5 for the supplly of the individual conponents
with the heati ng medium The nelt container 11 has a curved bot t onil 4,

at whose |l owest point a vertically engagin drain-off pipe is connected.
The drain-oFPepﬁﬁgpfﬁti§tandsﬁapégsas%§%€0%§r@nﬂéF ?ﬁ@t&BEﬁecFFGﬁlHFsa bal

valve 17, 1@nBy mEanscehtiheh ttheadr akb- affpdd perdd ¢on dre openedvard
cl osed. The ball valve 17 continues _on _the outlet _side with a condui t

segment 18, akBRcREr EREHESMPRLECTEAVLPKE i At tHhReMiddhs: B APHEToR T ERe

di spersion ggntaknahppdrat skAnangheref ake 6RLer blistTheudbepensi aRacant ai ner
19 is su?ported by the support stand 8 and is positioned so that it is
| ocat ed £ofrf i EpentFyPrRisep&t t KK t ABI4BEPEAL PTRORANthe Wikt the

contai ner l{ea$@nhhahebR@mSO! @8 MRk tCaRm@AGRehe11  HhgPensi eqreeat ai ner
10 due to gravity. 20 The di spersion container 19, just like the nelt

cont ai ner Pottomiis adturihFHottoymsdr eROiMkerd tVRE Wigtaddry nepgaging

col lects. |mLhe_deepesip®oiind ebnhBEtdLSPersd ORyGQRLRI e pipe 19 HAN;s
out goi ng connection piece 20 is provided in ~ali gnnment mnt% t he contai ner
axi s of theshiapger gisod 9" cancafnsr the, cPonechéoponhiedt PaAlweRve Bdl |

val ve 2%4f0 ARENIdHY WAL GRE Ner 4418- SOANEELE O PEgE R0 opRetiNgnd
out goi ng si%g Fﬁéaball val ve f%ﬁ%s connectegsgé a flange 052 ?o mﬁich t he
shearing de¢ileged3 is connected with its inlet flange 24 in vertical

L5 0 BT TbaD AtAels ROSheshuble, ea e ety sty oo
respect to cleadbiitt isepnsedi t1%n. whicBegiabsmhashainjertatrel Suppbrtostaed 8 a
recircul ati 9Rey omCQIUY to 2 A HY thy Godi & SFPUDLSEL { A QN0 28, T gheaighly oF°
15 60°. The dispersion container 19 is supported by the
support stand 8 and is positioned so that it is located
sufficiently deeper than the deepest point of the melt
container 11, so that the solder melt can reach the
dispersion container 10 due to gravity.
20 The dispersion container 19, just like the melt container
11, has a curved bottom area, where the solder melt
collects. In the deepest point of the dispersion container
19 an outgoing connection piece 20 1is provided in
alignment with the container axis of the dispersion
25 container 19, for the connection with a ball wvalve 21 for
opening and closing the connection piece 20. On the
outgoing side the ball valve 21 is connected on a flange
22 to which the shearing device 23 is connected with its
inlet flange 24 in vertical fitting position. The outlet
30 25 of the shearing device 23 is provided with an outlet
flange 26, which 1is positioned perpendicularly with
respect to the fitting position.
Besides that, on the support stand 8 a recirculation
conduit 27 with a pre-mounted flange 28 releasably
35



13 connected with the connection flange 26 of the shearing

device 23, is connected. 5 The shearing device 23 with its drive aggregate
29 is held WO@003R i nsert novable on the bottomplate 2 in suchCa/DE9/01901
manner that the shearing device 23 can be sErewed wi t hout tension to the
flange 22 of the ball valve 21, respectively to the flange 28 of the
recirculation conduit 10 27. As shown in Fig. 2, the shearing device 23
consi sts of three shearing steps S1, S2 and S3 with six shearing

spaces 58. Each shearing step is conprises a rotor 31 and a stator 32.
The rotor sits corotationally on the drive 15 shaft 33 of the shearing
devi ce 23, WGIRGteEHrViER e coppeghiopgfégnge 29, of ofhensibereing

not or . Theckgﬁgk 3B, is'WiHascaMtih the drive shaft 33 in the stator 32
with a eed of apprOX|nateI 2500 rotations per mnute and has

teeth di étrl ST Bl IV iFe K2 3 hel Bhakts 3B 1yghiady reoa tzo ZS%ab%dh%b@rt by

slots 34. Thg shat ofni2r@l $RA33d €6hN the EB@ﬁ %ﬁ%rtte by sl pt §u -ll;he teeth

are arranged ‘coaxi al ly Wi th respect to eac The slots and 35
lead into manngxr ddvindtBheahpagisgedes2ce 23 the b@c@miaﬂﬁﬁNWI@hQMEp is

pul [t Just dor@ilhe TEost e, 2Pagly bhat dehe (e of t%%tlbre angl,

therewith the nunber inthe stator 32 1s big Agai h the
sl ots 34 in respadidvetlat dro theffldrgshdtirehgths eqﬁCSZdlélaxtllqn o’:d?lh@uspace
of the sfheari;ng step S3. 30 According to Fig. 1, the recirculation
conduit 27 |eads back into the upper area of the dispersion container
19, wher &8y showncdmduFigends aboweshherfihquidgviieeel2df coheistsfidfing

o] e ISR BSL e e 96,508 CalabSs RN LEERGHY o
14 spaces 58. Each shearing step is comprises a rotor 31 and
a stator 32. The rotor sits corotationally on the drive
15 shaft 33 of the shearing device 23, which is driven by
drive aggregate 29, for instance a motor. The rotor 31
rotates with the drive shaft 33 in the stator 32 with a
speed of approximately 2500 rotations per minute and has
teeth distributed coaxially with the shaft 33, which are
20 spaced apart by slots 34. The stator 32 also has teeth
spaced apart by slots. The teeth are arranged coaxially
with respect to each other. The slots 34 and 35 lead into
the second shearing step S2.
The second shearing step is built just like the first one,
25 only that the number of teeth, and therewith the number of
slots 34 in the stator 32 is bigger. Again the slots 34 in
the stator 32 of the shearing step S2 lead into the space
of the shearing step S3.

30 According to Fig. 1, the recirculation conduit 27 1leads
back into the upper area of the dispersion container 19,
whereby this conduit ends above the liquid level of the
filling medium in the dispersion container 19 and can be

opened and closed by a ball valve 37 located approximately



at the level of the container bottom Approximtely underneath this bal
valve 37, recirculation conduit 27 5 has a horizontally running

br anched- of WO®8M#eUBt 38 with flange 39, on which a ball val vi&T4g:9/41901
fl anged, which on t he out goi ng side engdfes in the upper area of a

sedi nent ati on contai ner 41. Thi s sedi nentation container is |ocated
clearly underneath 10 the dispersion container 19 and is received by the
support stand 9, which is connected with the frame of the support

stand 8. In the sedinmentation container 41, at the bottom side an insert
42 with a collection basket 43 is inserted. Two outlet conduits 44 and
45 | ead to #he bBEtoAf¥eda 6f 15heheCOBERABREat PERLEBNt aPREFCFIMGEGLY

rotary pistQRqRHARafR thidtBafD a%aRdi f1p, cepduir-butdtchiast engeift the frame
of the support stand 8, which is returned to the upper area of t he

di sper si®on b@ﬁtéﬁnb@raE@VEaihé Frdeg | kyachgdrgfef copduiitngdgedith I n
the outlet gggétggém andadecipal | p291vahyes 49 and flﬁaﬁzﬁ Intggrated, for

opening and ¢ I ng the conduits. I nstead of the col 'ection basket 43
and inst eadtbe¢ tREtgoipgt| Stideondidss, 4 sHdwh iWPERY. drean afitator 64

and a d'9e8iﬂ8nt§§18ﬁ”c9§t9£9¥kd@? The agitator 64 passes 25 through
t he cont ai ner cover of the sedinentation cont ai ner 41 and reaches

close to thﬁhiévéedamemhaéhonhéontahoerzéﬁtéPCQEQﬁcﬁééaéﬂw yhﬁérasaéhters
the CO”E@'”E£e4é1s8er3988|hBPPbEEe§31§'§RdP§§S§é EEGQEQBXCQHEabﬂgg ggver

and I's helght-adjusta astened fo it, S0 that t ppi ng epth T
of the dip ptped63.|whum@smanqnnnqnuaﬂwwmﬂhzﬂhﬂwfram¢soﬁathabsgppvmé end

connect ed weERES gamg™ i Fone et b ot e FET AL EheCBUER Y (he
draw ng, ssdethatlbyemEaAQ ofithhias cdilpepkipensbhdbetmiBerdisalindgrted.
15 Two outlet conduits 44 and 45 lead to the bottom area of
15 the sedimentation container 41 via a rotary piston pump 46
into an ascending conduit 47 fastened in the frame of the
support stand 8, which is returned to the upper area of
the dispersion container above the surface level of the
filling medium. In the outlet conduits 44 and 45 ball
20 valves 48 and 49 are integrated, for opening and closing
the conduits.
Instead of the collection basket 43 and instead of the
outlet conduit 45, as shown in Fig. 3, an agitator 64 and
a dip pipe 63 can be provided. The agitator 64 passes
25 through the container cover 62 of the sedimentation
container 41 and reaches close to the level at which the
horizontal branched-off pipe 38 enters the container 41.
The dip pipe 63 also passes through container cover 62 and
is height-adjustable fastened to it, so that the dipping
30 depth T of the dip pipe 63 in the sedimentation container
is variable. The end of the dip pipe 62 (sic) which
projects from the container cover is connected with a pump
with variable rotation direction not shown in the drawing,
so that by means of this dip pipe solder material
35



dj spersed in the solvent are aspired, respectively solvent can be punped
into the sedi nentation container 41. By 5 neans of the agitator 64, the

di spersed soV@8&PO%iAki ng due to gravity and the solvent RTEE?9/01901
converted into a suspensi on. Natur& |y, there is no need for
specially nentioning that the outlet conduit 45 can be remai n nounted,
when the 10 dispersed solder material is aspired for being fed to a

cl eaning installation not shown in the drawi ng. The containers 11, 19,
41, the pipe conduits 15, 18, 27, 38, 44, 47 and 63, the heat

di stributors 12 and 13, the ball val ves 1 1, 37, 40, 48 and_49 are
envel oped wiTH°REHRSY 18 tﬁﬁsﬁPéF?Bﬁ AGE §ﬁ8hﬁe n FREPAFEW ALY solppgt 4

and 5 show tden hed | pampeel i matsl rone t sedifénteion Cafri@d e s and pipe
conduits. All contalners and pip conduits are doubl e-wall bodi es fade

of stai nl’essM&3Re| Of thFo?gFﬁ§F850é4VQﬁPe2@1qﬂ%r%%%c§%l%%¥mééﬁk%ﬁé gueer
wal | and inngs walravaftyt heand deubl e-sMalenkodi £8e ar ecagtededpon Widh g
avai |l abl e heat carrier oil, which guarantees a tenperature in use of 300
[err] C. FronS¥$REREHPRri ng device 51 flexible metal hoses 56 as flow and
return |inesyMurgespecthueky 1BL,nd Chéé%ﬁ hgatss i sty n@@ﬁ@{o&ﬁ wahgh by
means of equally f1exibl'e netal hoses 56 forns heatlng/coo |ng circuits
| and I1. The'e RdiSthgreseriifig €3 r €ant e | E8881ifr gReEMecd ) owHametie of
the di styg bug 0Epd2s¥da stheelrOtdd Ve Pi St Oﬂspagplééd L kﬁef‘ﬁ%e@@'dngccp' Re 47
and the outlet conduit 44 to the return I ne

di stributor ch®aninGe ipgheiharéenl i Agt skewmruiin tme duppings The

excl USI Vel Y coliginedbsparsiidn 43 cophal esd Soollig: $8PALAL & 00} NG T CUit

VI cool s not i |1 ustrat éd sl'i dabl e ring seals in the sheari'ng devicé 23.
From a cool i - nédi @mccdntai Hee Beapr disteibwiensalgumpd3sl3, the ball
16 FoPFéR01H] ubd i §75eqb, aggoLinge t 9rd Nen$L PEPDGPLE PRI B! Reat

15 insulation not shown in the drawing.

Fig. 4 and 5 show the heating/cooling circuits for the
containers and pipe conduits. All containers and pipe
conduits are double-wall bodies made of stainless steel,
for instance V2A.

200 The spaces between the outer wall and inner wall of the
double-wall bodies are acted upon with a available heat
carrier oil, which guarantees a temperature in use of 300
°C. From the tempering device 51 flexible metal hoses 56
as flow and return lines VL, respectively RL, to the heat

25 distributor 12, which by means of equally flexible metal
hoses 56 forms heating/cooling circuits I and II. The
heating/cooling circuit I leads from the flow line VL of
the distributor 12 wvia the rotary piston pump 46, the
ascending pipe 47 and the outlet conduit 44 to the return

30 line of the heat distributor 12. The heating/cooling
circuit I1T supplies exclusively the dispersion
containerl9. The separate cooling circuit VI cools not
illustrated slidable ring seals in the shearing device 23.

From a cooling-medium container 61 provided with a pump
35



via the supply line 59 to the shearing device 23 and 5 returned to the

cool i ng- nedi um contai ner 61 via drain 60. The outer heat

di stributor WPPVPX3 connected with the tenpering devi ce PGGDENPRO!
flexible netal hoses 56. Al together '%rom the heat distri butor
13 run the 10 heat/cooling circuits L, IV and V. In t he
heating/cooling circuit Ill the nelt container 11 and the drai n-of f

pi pe 15 are integrated, in the heating/cooling circuit IV the shearing
device 23 and the recircul ation conduit 27, in the heating/cooling

circuit V the_15 sedinentation container 41 mnth t he, branched of f _pi pe
38 and t RECBLBRACHERIS 19 pENES. 299950 1% het dNehostR ‘P‘brﬁflmlﬁé?e

al so the coryesporgk NGuppRR Y1indes9 to tHd Jsh@ak8Res88ysct heF | gugof

the process accordln to the 20 ,invention. In the nelt contalner 11
nassi ve sbl defL UIPSP Lo tRRSEANLEAT Y B P ErE8rs70 bl YHY,d5ain hiG-oduced
t oget her mnth castor oil. The is conpletely covered by the oil and
nelted. The work tenperature is kept approxi mately 60 [err]C above the

li quidus tehPBraPlfF8r Bt neditrikytor t He 25 s heanegiteshl Paghei EBai t

I I'n thempektngontaiviele 115p t gager afwﬁ:@rs@swne%%v S hosedrougged for
the precise tenperature adjustnment. This measur ed val ue serves for

the controfltogptherhe frm“heéh?ngﬂéﬁﬁlln&léﬁﬁ@®U¢0130 LAf t eurt hethessi ve

sol der hgs bﬁ@atv%bb@%gt hechatlivgl verrr, 171vs opgped apd thepsol dap mel t
flows together wth oi | into the dispersion container 19, whose

di mensi ons ah@atlHGéépéé#éa sorenht LR the 9ld gFenpainesol Heandethet o
ten part 8-k h-oFre iglders ngld %%argeeahe ﬁptm@ A %%1%%/&881%5

17 di spersion container 19 and, "when fhe ball valve
reaches the Shegviig devike zBeairan@utdeérthm pe32@nd the reClrculatlon

conduit 27, in the Theating/cooling «circuit V the
15 sedimentation container 41 with the branched-off pipe 38
and the branched-off pipe 45. Flexible metal hoses form

here also the corresponding supply lines.

Fig. 6 represents the flow of the process according to the

20 invention. In the melt container 11 massive solder, for
instance 10 kg of a Sn63Pb37 alloy, is introduced together
with castor oil. The is completely covered by the oil and
melted. The work temperature is kept approximately 60 °C
above the liquidus temperature by means of the

25 heating/cooling circuit II.

In the melt container 11 a temperature sensor 52 1is
mounted for the precise temperature adjustment. This
measured value serves for the control of the
heating/cooling circuit.

30 After the massive solder has been melted, the ball valve
17 is opened and the solder melt flows together with the
oil into the dispersion container 19, whose dimensions are
selected so that the ratio is one part solder melt to ten

parts oil. The solder melt sinks to the bottom area of the
35



5 and the inlet 53. Thereby the solder nelt flows axially towards the
first shearing step S1, wherein the nelt is caught by the rotor 31 of
t he sheari njO3ePPé and separated. 10 _The rotor 31 rot%tT&¥97}}%h
the drive shaft 33 of the shearing dkvice 23, which is driven by

drive aggregate 29. The solder nelt is radially diverted through

t he crenel ated slots 34 of the rotor 31 and pressed into the

crenelated slots 35 of the stator 32, when the slots 34 in 15 the rotor 31
and the slots 35 in the stator 32 conme to coincide clearing an outl et

openi n Durln t he assa t he , sl the ., melt LS

bgi ng gshea‘?é?i rﬁ/&?{? %?&bllegt st el %% Sn&ae]tll &aH{E %Vx‘(r st
sheari ng stepen, Sbadwmsrnﬂé/shéannKQUM@vneachES vhe @@QQ@& qhqaring st ep
20 S2, where n an i ng.and_a rad I defl

sol der/al | #F t «? tJa'&]Ztil 58 %g\ﬁ%bé’ th2e ¢ AP 5 ar lrfﬂ”%t@ﬁlﬁil}’s
traversed. tow®egendineg mgﬂﬂesmedtmngr@:ié@ctsw,elwh@emmat theofmdine skots

at the perigherﬁ of the rotor 31 ang t he stator Sé, as 25 well as on the
rotational SPBBAL i PYistPBssFBF8Tt o det Ofheth® JBRFREY Bar HFEEESs| 2BYof t he
separ at ed seégeratBlt particles. After the separation of the sol der

nmelt in the shearing steps S1, S2 and S3, the solder/oil mxture reaches
the 30 recirculation conduit 27 opened by neans of ball val ve 55, whi | e

the bal ho varye 4f©frthr braaghed- ofitRi phe38dirsve 6hosed.33 oowchhe
sol der/ oi | nlxture IS ﬁassed at | east 20 tinmes t hrough t he di spersion

contai ner 18N8RAAIPAeIENiER- ¢éBaguhash is driven by drive~aggregate 29.

18 stgari n@1dRy Cem@Br Thiss | psy{gB1§ heqdesiceed parHiglgh théi zes
of 1 to 100 [err]mcan be set. If particle sizes of for i nstances 6

[err]m are 8&8PpéAtednaholst B4 IRE nBkRodobPrt Ré SNchRIRT A t IREC sEBE can
be achi eved-wehBoHt8UBSEELEHE of the stator 32, when the slots 34 in

15 the rotor 31 and the slots 35 in the stator 32 come to
coincide, clearing an outlet opening. During the passage
of the slot 34 the melt flow 1is being sheared. Melt
droplets result. After completing the first shearing step
S1, the melt/oil mixture reaches the second shearing step

20 S2, where again an axial feeding and a radial deflection
of the solder/oil mixture take place, before the third
shearing step S3 is traversed.

Depending on the width, respectively geometry of the slots
at the periphery of the rotor 31 and the stator 32, as

25 well as on the rotational speed, it is possible to set the
desired particle size of the separated solder melt
particles.

After the separation of the solder melt in the shearing
steps S1, S2 and S3, the solder/oil mixture reaches the

300 recirculation conduit 27 opened by means of ball valve 55,
while the ball valve 40 of the branched-off pipe 38 is
closed.

Now the solder/oil mixture 1is passed at least 20 times

through the dispersion container 19 and the three-stage



sorting. A sol der/oil dispersed phase results. The suction power of

the sheari is sufficient for performng the recircul ati

wi t hout adggpﬁ%ﬁ§ﬁ3conveying aggr egat es. Thf 10 ball val ve 37 ﬂgﬁ% 588%nd
by opening the ball valve 40, the sol der/oil phase is guided through the
br anched- of f pipe 38 into the sedinentation container 41, due to

gravity the solder particles sink into the collection basket 43 of the
insert 42, thereby being separated from 15 the excess oil, whereby the

sol der part$keasipgmadevice eddel opldsbylpFrresf tigre cldesiiggd heabhlitleal ve

0 and ing the ball. val ves. 48, ively 49, the ol i
eturned t 0o RECAPEpdr 2ot WomE A b TFE t HE PRFaRSLS "ShPet R pbfp 4o

and the ascendingcBiP® 44 £Pe Nabuhakhy theed eppvRl (At the sy d@fapggi cles

fromthe sedi nentation container 41 can al so be done so that,

the sol der paventies Hdvies sagake tdmn edcesschbitved asigirert subsegnemtously

descri bed a$§r£§kﬁrned to the dispersion container 19. The ball valve 49
is closed. rough the dip 25 pipe 63 a fat dissolving solvent, for

i nst ance acadt epédeirgoil dhspedseddprhase sediheat aThensvohfiannpowdt by neans

of a pu it Lahl e_directign Lon, cnot i n_fhe
dr awi ng. Tﬂghéglggﬁgggﬁ tﬁgéégldég pgp;gg%géhgref?genggg%géhgggedt ? an
agi tat or 64raantirkbudasuspenstbouthadditannbé 80npapped mggtegaktds. Ather the

013610 9L EEEL, 9R,00 1A° T ognd, SLPASL Si0en L5 BHEPROR OBal 5oy, o1t
not shown i théhesalrdent fag.l pR&se THsoughidéde thireaghngthei beanhthed-off  t he
sedi nent ati gn ntai per 41 a tenperature of abqut, 100 rr]Gis set, in
15 STae: 38 cobFSs sl ARSI (e dart ) EPBS B0 pri or
removal . \Wepatheycothectdcinerasatrt4dlies reinkevatto 5 thke balllevalivas 40,
gglﬁnd 49 aggsﬁggsﬁ%'of éﬁéegngggtC%gfﬂﬁﬂé¥gg¥ﬁ%§§n§33é5a£§£g3e%ggg’ the
15 the excess o0il, whereby the solder particles remain
enveloped by o0il. After closing the ball wvalve 40 and
opening the ball valves 48, respectively 49, the oil is
returned to the dispersion container 19 via the rotary
piston pump 46 and the ascending pipe 47.
20 Naturally the removal of the solder particles from the
sedimentation container 41 can also be ddne so that, after
the solder particles have sunk, the excess o0il is aspired
as previously described and returned to the dispersion
container 19. The ball valve 49 is closed. Through the dip
25 pipe 63 a fat dissolving solvent, for instance acetone, is
introduced into sedimentation container 41 by means of a
pump with variable direction of rotation, not shown in the
drawing. The solvent and the solder particles are then
agitated by an agitator 64 until a suspension which can be
30 pumped is formed. After the rotation direction of the pump
is reversed, the suspension 1is sucked out of the
sedimentation container 41 and sent to a cleaning

installation not shown in the drawing.

35 Through the heating circuit V in the sedimentation

container 41 a temperature of about 100 °C is set, in



val ve 40 of the branched-off pipe 38 remains closed and the ball valve

37 of the reC|rcuIat|on circuit 27 is opened, s9o that the )

af or ement i on&3*P%BLess can be 10 repeat ed. Wth the heatindfdeBPRYO!
circuits | to 1V, a process tenperature 5t about 60 [err] C above the

|'i qui dus tenperature of the solder is maintained in the containers 11
and 19, 15 the pipe conduits 15, 18, 27, 38, 44, 45, the ball val ves 17,
21, 37, 40, 48 and 49, as well as in the shearing devi ce 23. The

soft solders produced with the method of the invention 20 achieve a narrow

g[?h?niéég ﬂﬁﬂggérg8t.ng {%éﬁgﬁégigyhecgg%a(MNForﬁL%ggPot rlhp?ﬁ%lghﬁﬁrlng
devi ce as vwﬂﬂ1q&;ndmpvalsp@hdnotheheolbecwsomumh$kﬁxrnBﬂmﬁ oétrieved,

recircul ati it i bl g, als t__an exact, grain size of | ess than
100 25 %pm%r}) ball élo‘:llvéas (%,5 ZFB anc? 45%% eij3

PCT/ DE99/ 0 1k r the collection basket 43 is reirkrted, the ball
valve 40 of the branched-off pipe 38 remains closed and
the ball wvalve 37 of the recirculation circuit 27 is
opened, s90 that the aforementioned process can be

10 repeated.

With the heating/cooling circuits I to IV, a process
temperature of about 60 °C above the liquidus temperature
of the solder is maintained in the containers 11 and 19,
15 the pipe conduits 15, 18, 27, 38, 44, 45, the ball valves
17, 21, 37, 40, 48 and 49, as well as in the shearing

device 23.

The soft solders produced with the method of the invention
20 achieve a narrow grain size range up to 100 um, whereby
sorting is completely eliminated. By selecting the number,
shape of the slots in the shearing device as well as the
speed of the rotors and the number of recirculations, it

is possible also set an exact grain size of less than 100

25  pm.

30
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flange of 27 28
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slots in 32 35
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liquidus tenperature <250 [err]C from nmassi ve sol der, whereby t he

sol der existing in a receiver is nelted in an oil whi ch remai ns stable
at hi gh tenﬁ@?%yﬁPésand subsequent | y di spersed whereby the S6I'BEY/BPY!
density ration is [err]2.5 10 with fol | owi%Ag steps: a) gravity
feeding the nelted solder into a further oi | container while
setting volune ratio of oil to solder nelt of at least 10:1, 15
b) di spersing the |liquefied sol der Clladmggh agitating and
mechani cal shearing in consecutive shearing steps according the
rotor-stator-principle at rotati onal speeds of 1500 to 5000 rpm
whi |l e addi ng-20  Methodpj fox r presherebms i paedyictsep @f  soft sgbder
recircul ating Je- Solﬁiﬂdltadlamly Ug Ofexsien yb) s"ﬁherlcal find e%?étaao

times in a circuit agajnst the direction through o
cont ai nef ofP3GttEF kDS ay 3 hras Size rangRa?f ng §Pepd? wﬂbﬁﬁﬁg Wi t3 t he

control of tlﬁQ]uldus tempe eI U L2 0 STIBeﬂrorﬁhfaaBHfifb@l’ sof1 drg pSwiadbdihe
geonetry of .the rorlggr the artlcle S|ze P%z&rlbutlon of t.he

di sper sed i 3P s&¥1StIRg 1Y 2 TRFRLYSF gitiy 8§81 ddt/ 8P Hikt ure
fromthe ci mduidh remains staflstap b;ghntampamahamauandu$ubséquenﬁky

separation of; e LIS PERSEEL PRERE! Yo1HROUGH agnsity, gots ghmat alj an and

returning the cont ai ner /or a) and 35
e) ﬂ@nDWVWR?tﬁﬂikﬂ%ﬂﬂﬂwﬁaﬁpﬁaterlaI of step d) for cl eani ng.
23 Met hod according to claim1, characterized in t hat as
oil ve etable and animal oils are u refera castor

g a) gr Igity eed?ng tge me?ted SO dgr int furt er

oil container while setting volume ratio of oil to
solder melt of at least 10:1,

15
b) dispersing the liquefied solder through agitating
and mechanical shearing in consecutive shearing
steps according the rotor-stator-principle at
rotational speeds of 1500 to 5000 rpm, while adding
20 oil from the container of step a),

c) recirculating the solder/oil mixture of step b) at
least 20 times in a circuit against the flow
direction through o0il container of step a) and the

25 shearing steps, whereby due to the control of the
peripheral speed, the number of steps and the
geometry of the rotor, the particle size

distribution of the dispersed material is set,

30 d) discharging the solder/oil mixture from the circuit
of step ¢} in a further container for the
separation of the dispersed material through
sedimentation and returning the oil to the
container of step b) and/or a) and

35

e) removing the dispersed material of step d) for

[Ty

cleaning.



s 3. Met hod according to claim1, characterized in that the
solder/oil mixture flows through the succession of shearing steBs in
gravity di r 662 P33 4, Met hod acgording to claiml tgcg,Emnm9m
characterized 10 in that the circuit of sté% c) is self-feedingly entrained
by the rotor/stator. 5. Met hod according to claiml,
characterized in that the process tenperature is set by the oil
tenmperature 25 in step¥ebhodndaporgdingeate Wiadm [brr FoagbeveriBed| iigui dus
tenperature @npd the Ol JRMYALIH LI el ey 98 Ofused, StER Mrdi et at

20 to approximately 130 [err]C. 6. Met hod according to one or
nore of claiGPStP4 330 5, characterized in that the process tenmperature in
t he i ndi vi dual steps is controlled t hr ough separate

heat i ng/ ¢oolj ng circui 7. . Vet acgordi one _qr .nore of
cl ai s lgto 5 6, charg%ttgf’fizeadzclonrqlhnaq F ecg%gé“esg’ tg%g?%gﬁfézﬁn ar't
steps i s setthat atls¢ ngbédheavihgidediuney £loesi through 8he succesddstdrod
according t | & imcC RALAGCE g1 Wit .that ;the renoval of dispersed

mat eri al of %sftcesg{%gllnsgc%e er orég% l%yya & ng s]Tonent to the dispersed

mat eri al , agitating and produci ng a suspensi on and conveying the

SUSp?nsi 02 ftp.L was hi nngééfhdeEE&@rHtin@Ett-o clairri 9 fto h3, dqu\ﬁtdacbdﬁcm di nlg
to claim11, characterlzed In, that the repova t , di.spersed nateri a
of step &) i e it fed B roat{;iSt‘%)e%e‘fa)arJa?i%"r‘ll.P_fee‘%ngl)}O entrained

24

by the rotor/stator.

5. Method according to claim 1, characterized in
that the process temperature is set by the o0il temperature

15 in steps b) and d) at least by 30 °C above the liquidus
temperature and the o0il temperature after discharge of
step d) is set at 20 to approximately 130 °C.

6. Method according to one or more of claims 1 to

20 5, characterized in that the process temperature in the
individual steps is controlled through separate
heating/cooling circuits.

7. Method according to one or more of claims 1 to
25 6, characterized in that the process temperature in all

steps is set by a single heating/cooling circuit.

8. Method according to claim 1, characterized in
that the removal of dispersed material of step e) is
30 performed by adding solvent to the dispersed material,
agitating and producing a suspension and conveying the

suspension for washing by pumping it out.

9. Method according to claim 1, characterized in

35 that the removal of the dispersed material of step e) is

L

performed by gravity separation.



10. Met hod according to claim@8, characterized in t hat as sol vent
for step e) a fat-dissolving sol vent, preferably acetone, is used. 5
11. DEQORBOX dr t he pressureless productlon of soft sol ‘e oaPaT |
preferably exactly spherical fine particled? in a grain size range of 1
to 100 [errJmand wth a Iiquidus tenperature <250 [err] C from nassive
solder, with a heatable container for nelting the solder in an oil which
remains 10 18tabl e at Meghod erpepatlings,to chbaant 8ri z8thiartidatzed an

conmpact modj, (]a)s g tg% ot akger | E9r éhefa@%i' Q1lvin anS Eer ,gnd a

di spersion con ai ner are arranged 1'n a casca e to
sedlnentat|Bheﬁ©thlhe¢C€ﬂQ?e, l$oms®éparat|ng t he di spersed sol der
material fromthe oil 15 is arranged underneath the dispersion container,

all bein i nterconnected b conduits (.15, 18, 27, 38, 44, 4
07y CehePebblt e mort Hehtes ke R The R s stk 100 21 8PEEon
contai ner (48)den phedéenppcéfabdbky étdctandsphethatlt hendi ppersicoBs

container (19) .i s _associ.ated 2 irst evi, 23) for
t he separat%%naoﬁréln Sl%ﬁﬂﬁéﬁ rmﬁ% ?nFo %@Pt*@Pogﬂgséfﬂgh%ré6§uﬁﬁg
condui t (15;temperabmetlfé50rrept frmontma seivet goldhe, diidperzi baatebarai ner

(19) I eads 'gbﬁ{:‘s?ﬁekl S rt hr;émﬁga tﬂ?@%éf&@?n&n( 1) &l ahichi BekibAaki on

into the bDotfom area spersion 25 contajner, at whose
deepest 'hoi ptaaleomtechtioh ﬁﬁﬂ@erEEGfesr\MWQ¥%§qﬂ§%ﬁ$§ (P2) that the a

]g:lonnecy on &ﬁx@pébearmdwu@vn(w me](tZSquh&aahéang(eld,) whese tHe | Rbsed9k IS
anged to t

recircul ati on conduit to the u art of
the di spersFBﬁd%BnFEfin& dW%ﬁsje%sCW %’fagiﬂéd Off %ﬁfa‘lﬁp%g €3§) in
t he sedi nentastadecant aawr o{H4y, andhlacrseatnmentaurcmtdzmmt@iman d4déndi ng

pi pe (47) '?ok”s‘éBQE?gg Y tt*i‘lef]*b%s&elrs‘é&o%fo |ts r(%l{lieald'%)&{ls‘cﬁg Q‘IEt ai ner

(19) via a con
al | li:on%al ﬁér‘fénG?aSﬂ umglerngﬁthpi:b@ démparesoplsontgingy, 831 Bsings, 45,

47), the sheatbpgofguEeed(23) ;ﬁrswe thshduigs (463, 138, 27headed by, maagns of
at | east one_te erln devi ce

25 1247), WheEgPye té’@o&i%tngcqfﬁa&%rm Ghl) charbREabededPPRe theg hat
all contai natspétdiod9 cohthined pile comduhes dolfpact module (1), and

that the dispersion container (19) is associated with a
20 multistep shearing device (23) for the separation of the
solder melt into melt droplets, whereby the conduit (15)
from the melt container to the dispersion container
(19) leads injector-like through a pipe segment (18) at an
inclination into the bottom area of the dispersion
25 container, at whose deepest point a connection pipe (20)
with a flange (22) for the connection the shearing device
(23) is arranged, whose outlet (25) is flanged to the
recirculation conduit (27) leading to the upper part of
the dispersion container, which ends via a branched-off
30 pipe (38) in the sedimentation container (41), which in
turn through an ascending pipe (47) is in contact with the
upper part of the dispersion container (19) via a pump
(46) with outlet conduits (44, 45), and that all
containers (11, 19, 41), pipe conduits (15, 18, 27, 38,
35 44, 45, 47), the shearing device (23) and the pump (46) is
heated by means of at least one tempering device (51).

L



18, 27, 38, 44, 45, 47) are doubl e-wal | ed bodi es made of stai nl ess
steel, preferably V2A, whose spaces (50) forned 5 by the inner and outer
wal | s are adY@¥/Q@p6En with a high tenperature heat carrier oPfT/BYIYHEC!
tenpering device (51). 13. Devi®e according to claim 11,
characterized in that the dispersion container (19) is integrated in a
10 separate heating/cooling circuit (lI1) and the punp (46), ascendi ng
pipe (47) 1@nd the Deuwticet acomdling ¢(84)clame 11, cheegratedzed ain
further heat] o [ ireuit (1), a t t at ai nere (11)
W th drain- otfr%%iggi ( ?gf&grlgllérts {l)n]t'eg!rpgf eél 1i)nhag4dse§§?‘g$!égﬁ§§?%%g/ @050'| i ng
circuit (11138, 1/t ha8shé4ri e dédllceare3yloghdernel tedi bediasi adsormiui t

(27) are intggrahiedd Ns@eSEPapatLe @8ty NYLAOOLhBEeCisbaBEL  (50)( | Armaddl
additionally in a cooling circuit )gCVI) with the cool i ng- nedi um |
cont ai ned (&), thhelBBEF n@at?Oreoltat e e aGkL) YRIh BiBRcRedtidt pi pe

(38) and outdeafper@itditid hed) cAtrdled icitlegatte@d itempesengr déeice (51).
heati ng/ cool i ng conduit (V), wher eby heat-resistant flexible netal
hoses (56) formthe connecting pipe conduits, each being connected to
at | east 13ne commoPediistr idnaaordirk, td3flawhi dh, i sheoacseréded ime
tenpering devj.ge ) X t llhge. i : . - Deyi ce
accordi ng tgtwcﬁctai %ﬁ%l,é{%ﬁ%ga%%gr{vi (’zacrebg]tira;ir}gIn t(%g? aﬁ% é(r)lﬁte ?ﬁgsg r111,‘3/19,
41), pip® corpanade (heatigg/coolppy ggrcydt 468 I)4And | ki RERe b (17,
21, 37, 40, Abendind?9pipe) . (d73ngesnd( 1&€he22oufet 26corduiB9) (3 tdee
shearing 30 . device d(fSI)] ar integrated in a]rsi ngl e_heati ng cool i ng
circuit. integrated 1N pgy; rAPRGIRS/ CPAHHRA 1T ERA hetldr iz P F n
that all contlaitherlse (ddlt 18pndad)nerpi(fpd)cordhi dxraipibf£19ipa5 (157, R[Be 44,

45, 47), | ock] rs. (17, 5 . ang 6, 22,
24, 26, 28, gr%rg?ﬁeighiaar !s%éargzedg}g?%éﬁ?/z%SOﬁ%gn é%léi:&!é?ecﬁ]lzé);’l |y
heat ed, 15pr éfher ahgarppg devike@s @3)heanfngthauf rgcirculation conduit

26 (27) are integrated in a separate heating/cooling circuit
{(IV) and additionally in a cooling circuit (VI) with the
cooling-medium container (61), the sedimentation container
841) with branched-off pipe (38) and outlet conduit (45)

20 are integrated in a separate heating/cooling conduit (V),
whereby heat-resistant flexible metal hoses (56) form the
connecting pipe conduits, each being connected to at least
one common distributor (12, 13), which is connected to the
tempering device (51) via a flow and return line.

25
14. Device according to claim 11, characterized in
that all containers (11, 19, 41), pipe conduits (15, 18,
27, 38, 44, 45, 47), locking members (17, 21, 37, 40, 48,
49, 55), flanges (16, 22, 24, 26, 28, 39) and the shearing

30 device (23) are integrated in a single heating/cooling

circuit.
15. Device according to claim 11, characterized in
that all containers (11, 19, 41), pipe conduits (15, 18,

35 27, 38, 44, 45, 47), locking members (17, 21, 37, 40, 48,
49, 55), flanges (16, 22, 24, 26, 28, 39) and the shearing
device (23) can be electrically heated, preferably by

means of heating cuffs. e

LI
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16. Devi ce according to claim1ll, characterized in that the pipe
conduits (15, 18, 27, 38, 44, 45, 47) are 5 provided with | ocki ng nenbers,

preferably B0 90/0p3 v e . 17. Devi ce according to one GETHAEPE0IBFI
clainms 11 to 16, characterized in that t¥e shearing device 823)

consists of several, preferably three rotors (31) arranged 10 consecutively
on a drive shaft (33) corotationally with the sanme, having teeht
spaced apart by slots (34), wehereby the rotors (31) are set in a
stator (32) secured agai nst rotation, separating the shearing steps from

each ot her, having teeth spaced apart by slots (35), whereby 15 during
rotation thédésl ots (34De3dre readaxrdigtiortandlatmat b, charemiepasshgon

openi ngs (54),ftorefbe paesagmdffi 30! gey/ oid, 27, magturgy togghe fgl 10w ng
shearing step. E.) Devi ce dccording to_¢laimi7, char acterized
in 20 that PFOviEEh 6rth HOGkNS “(eg‘i’)erémdptrﬁé%ﬁﬁwrb?éi) VE3VRS- tooth
circles which are arranged concentrically with respect to each other and
interfitted. 19 D V|cedaccord|n to_one or of cI m1ll to
25 17, chardcterized PG EhACTHE LR LR 1€ FEVICES g)c q+dns ati' ¢ anged
in vertical lgosi t¢ma¢|tatlgenmmnw thathethe cbrbaingr alawsiad t823)

di sper si on i 9 e |.der/ Xt4he

i ndependent f\tg/)%;sﬁc ed (gfll% Yé{\pﬁ byrefer%kﬂs' %%r%% r%!tg%? (t:lfjl t héeéraé% %f]rll ng
devi ce 1923)cowmvale35s@a readfalve tsrmaé@gh(i?ﬁe §p§@§a@3@na33)v ofithe

rotor- %th%torsa%ﬁent}ké/v1n ted: spacedeVipgRgtacqy diduL, 49 opggpr nore
of clains 11 to haracterl zed in that  the dispeérsi o cont ai ner (19
i s 35 provi ¥&PSHSTY aW%gF‘P’é‘PB? (8%} are set in a stator secured
27 against rotation, separating the shearing steps from each

other, having teeth spaced apart by slots (35), whereby

15 during rotation the slots (34, 35) in the rotor and stator
leave passage openings (54) for the passage of solder/oil
mixture to the following shearing step.

18. Device according to claim 17, characterized in

200 that the teeth of the rotor (31) and the stator (32) form
tooth circles which are arranged concentrically with
respect to each other and interfitted.

19. Device according to one or more of claim 11 to

25 17, characterized in that the shearing device (23) 1is
arranged 1in vertical ©position 1in alignment with the
container axis of the dispersion container (19), whereby
the solder/oil mixture is independently sucked axially
into the inlet (53) of the shearing device (23) and

30 pressed radially through the slots (34, 35) of the rotor-
stator assembly.

20. , Device according to one or more of claims 11 to
18, characterized in that the dispersion container (19) is
35 provided with an agitator (57).

[ ————
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2]. : Devi ce according to claim 11, characterized in that in the

sedi nentation container (41) an insert (42) with a collection basket
(43) is arrafgedf/oods 22. Devi ce according to clai m 21, PCT/DE99/01901
characterized in that the collection bas®et (43) has adj ust abl e outl et
openings at its periphery. 10 23. Devi ce according to claim
11 and 21, characterized in that instead of the outlet conduit (45)
and the collection basket (43), a dip pipe (63) passing t hr ough the

contai ner cogay, (62) of obecsed TRAANLON o o1 £0R1 et 4Ly ceachas ui b

one end close to the container Bott g e co
ot her end isthat chhnébeedsad inerd aiumm \M:@lht&'amea:abl(é 1di raect iomseof r(@t2gt i on

for aspiringitdf a ta1ectyspendederdigBer $6d, - pBEELEAI respectively
for the |ntroéuct|on ofeéolvent |ne he v coﬁfalng 41) and that the

sedi ment ati on cont ai ner (41) 20 is provided with an agitator (64).
24. Deei2ce accordDBglte Q@&o&ﬁlﬁ@rQxﬁfcﬁéﬁhnBlllchQracte¥§zed in .

characteri ze [ containers (1 pi pe condU|ts
(15, 18, 27, q§§Q Eﬁ% Qoigec%% 2§x%éﬁﬁér3€a}e Baj scﬁQJ%%E%£ I e tlgtged
for neasuringpehengs ﬁ@npesapamepbéryhe sol der. Devi ce
according to claim1ll, characterized in that the conpact nodul e (1)
consists of a_housing frane 30 (4) with a bottomplate (2), wherein

tabl e-1i k% sdpport sPgKdse (7, agtonding e provi dkhimor tiHe preid ni @drny

assenbly ehatrheteentzadnarrs {dds 18stdda. o@'Rﬁm?OQQQIé@ égzdu§§’(ﬂ%)

gg 47), the dl Sttrkllebugzgiieéglbn % nd t 4e3)p’ur’re}]t) (dlp plpe (63) passing

through the container cover (62) of the sedimentation

container (41) reaches with one end close to the container
15 bottom of the container (41) and on the other end is

connected with a pump with variable direction of rotation

for aspiring of the suspended dispersed material,

respectively for the introduction of solvent in the

container (41), and that the sedimentation container (41)
20 is provided with an agitator (64).

24. Device according to one or more of claims 11 to
23, characterized in that in the containers (11, 19, 41)
and pipe conduits (15, 18, 27, 38, 44, 45, 47, 63)

25 temperature sensors (52) are arranged for measuring the
temperature of the sclder.

25. Device according to claim 11, characterized in
that the compact module (1) consists of a housing frame

30 (4) with a bottom plate (2), wherein table-like support
stands (7, 8, 9) are provided for the preliminary assembly
of the containers (11, 19, 41), pipe conduits (27, 38, 44,
45, 47), the distributors (12, 13) and the pump (46).
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26. - Device according to claim 11 and 25, characterized

Jn that the %ﬁgﬁpgggg ?EV|ce (23) is received 5 by an insert (3 Tﬁﬁﬁﬁgkﬁfon

t he bottom tensi onl ess helg, on the flange (22) ot

val ve (21) and the flange (28) of the recirculation conduit (27).

27. Device according to claim 11 and 25, 10 characterized
in that the housing frame (4) is provided with wall plates whose inner
si des have heat and sound insulating plates (6) coated with al um nium
foil. 28 Device according to claim 11, characterized in 15 that

the containgrs (11, t he 5 18 2
63), the flgérand retu?% *%%e Rﬁ%ﬂgﬁn %S he ﬁgéﬂﬁngK&rgaﬁgd(l7%§21 37,
40, 48, 49, cﬁéjact931zedpmnptﬁé6)theheha&tamgh@eescé5623andsthecelved

di stributorg, (12, lff£% a$§ofeﬂkv%§§%'a6§dtﬁ§$ bRt t%gm 1ateD§av PESIER

accordlng t Ycl%l m erize rin
i s nobil e abeneaanbess halﬁaﬂgeﬁh%uf%¢@@eth%2bo©§a§benbééﬂevélye (21)

and the flange (28) of the recirculation conduit (27).

27. Device according to claim 11 and 25,
10 characterized in that the housing frame (4) 1is provided
with wall plates whose inner sides have heat and sound

insulating plates (6) coated with aluminium foil.

28. Device according to claim 11, characterized in
15 that the containers (11, 19, 41), the pipe (15, 18, 20,
27, 38, 44, 45, 47, 63), the flow and return lines (VL;
RL), the locking organs (17, 21, 37, 40, 48, 49, 55), the
pump {46), the metal hoses (56) and the distributors (12,
13) are heat-insulated.
20
29, Device according to claim 11, characterized in
that the tempering device (51) is mobile and can be
arranged outside the compact module (1).
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