WD 03/ 059553 PCT/ BRO2/ 00192 1 PROCESS FOR THE | NJECTI ON OF AN ELECTRI C
MOTOR ROTOR Field of the Invention The present invention refers to a
process fwoozpsesssdi ng the injection, by centrifugation, afcBrR2/0b61%2age

made of alum num or other adequate matal, into the stack of steel
| am nations of the rotor of an electric notor, particularly the rotor of
small electric notors, such as those used in the hernetic conpressors of

smal |l refrigeration systens. 10 Background of the Invention It is already
known fromthe prior art the injection, by centrifugation, of the al um num
cages in rot @XCEMI IR TR f INGTRAT YN OB tANC KEIECTRVEC | Apperl ROEOR | cal

annul ar st eeIF.Ieairg nat ia,pes &é/' fcglnvm' th openings that 15 are longitudinally
aligned with i | am nations of the stack, in order to

define a pl Uik i tprefeqki alimsiemiiens iTrRkewonnéeti vy tiheocess er Aok faces

of the end | i pAld Qs hd henglackoand pyhicdhareranaul &l y cxpaggd from
each other along a 2Q circular "alignnment,” which is concentric to the

| ongi t udi Ral BdS BRIEhET SiHETEh sPAcREDGGL 2desmas yepatediBaek in

relation to tdie | atecal dacest«fl theambabtebnsAsof | ltbist rabedri o i gures 1-5
representativej‘fof the 25 state_of  the artSL the | ami nation_stack } , Wth
Y i F5ogiins

the vertical$ydisposeldCrShgi t Rarhalr ART osit?oned °TnsP#8-a nol d
20, whi ch deféelmsstmid ometoapBnulsrcicagst yho22 chosé tia tiiee ekeemnalicf ace of

tsggslt g\rllvteiralePscocéﬁgn%%%&%%ﬁgt%%{rﬁﬁﬁ%? gésvesxlf,%hg’t]h:aseiger nal face of
t he uppeiOendBackarruidrofandie ohevriet @1t he i nl et channel 23 for the
adm ssion of ral ym aupLLalokhBeMH&r?Qhe prior art the injection,
by centrifugation, of the aluminum cages in rotors,
which are formed by a stack of overlapped identical
annular steel laminations provided with openings that
15 are longitudinally aligned with the openings of other
laminations of the stack, 1in order to define a
plurality of axial channels interconnecting the
external faces of the end laminations of the stack and
which are angularly spaced from each other along a
20 circular alignment, which 1s concentric to the
longitudinal axis of the lamination stack, but
radially spaced back in relation to the lateral face
of the latter.
Ag illustrated in figures 1-5 representative of the
25 state of the art, the lamination stack 10, with the
vertically disposed longitudinal axis, 1is positioned
inside a mold 20, which defines a lower annular cavity
22 close to the external face of the lower end
lamination, and an upper cavity 21, which 1is
30 substantially cylindrical or frusto-conical, close to
the external face of the upper end lamination and
opened to the inlet channel 23 for the admission of
aluminum into the mold 20.
During the pouring of the aluminum or of the selected

35 metallic alloy, the lamination stack 10 has its



During the pouring of the alum numor of the selected 35 netallic alloy,
the lam nation stack 10 has its WO 03/059553 PCT/ BR0O2/ 00192 2 central

axi al borwaola/syssso which will be |ater nounted the shaftpaaiBrh2®omkectric
notor, filled with a core 25, having2an upper end substantially |evel ed
with the upper end | am nation of the |am nation stack 5 10, and having a

w dened | ower end portion seated on a respective |ower end w dening l1lla of
the central axial bore 11 of the lam nation stack 10 and agai nst the nold
that defines the |ower cavity 22. The alum numis poured into the upper

cavity 21, tenpassSi nguditarlou@brtehelaxi aliinthanwbishl12wbi 1t hlee Ibamtmti on
stack 10 to I av, i I ghannel s
12, and the hn%glert%% El’l‘%f@ 4‘45 é(;lr éﬂec @5 &f df %adl al

i nward upwar dopst t 86, %Vm@ @@I dumerot&&t%s Sab@@ﬁ@tlﬁg{m sl@‘éfFl@‘éal axi s

and the metal,;¢90lig,e UE%%:@O@H&G%Q%Q&&B%@I WHS UTB RO 118 a8hack
solldlflcatlon t he iIs opened and the forned rotor is submtted to

machi ni ng® opéroat i26¥s A derviqenad itAwR €0 BT et?F ofeBEE 1R Pas

s?)l idifi edI [ &e%%het&tqﬁwlleimi@amwlm&r(ﬁnﬁgmr@ 4f aﬂge i@enbsf&wemia{% tﬂe

al um num pl ate tha a te ai nst _t he_upper. en amnatlono t he

| ami nati on st&¢K 10% C% o’f’]a%rq'tag‘qnﬁﬁ&l??t (TSt he CadiateM9%ehd fof Tt he
central axi amdiar etha]:l At itrtees |tdra rimean_cgtvactly 2. and to define the 25
correct nteuhy BAGLLE oLl Solpesr £lng el Wﬁ@«aﬁf akygipym gage, whi ch

further conprises, in a rin al ready fornmed by
the nol d120, pagsd g pl Dhﬁ@ﬂgl} ofthﬁar sa388a10rﬁ3r]§t§11’1 sde the && althehannel s

12 of the | anipatien it agkadR. 130 4 the qeeméﬂf@ga&tyn AN eﬂlpih f these
rotors, the tu%PeEa%%EERy %%eangxggf Ic anneavIt 22a%%.thgennéé%é2

cavity 21, in this order, and solidifying in a radial

inward upward pattern, as the mold 20 rotates around

15 its vertical axis and the metal cools.

Upon completion of the aluminum pouring and
solidification, the mold 20 is opened and the formed
rotor is submitted to machining operations, in oxder
to eliminate a projection 36 that has solidified in

20 the inlet channel 23 (figure 4) and, subsequently, the
aluminum plate that has molten against the upper end
lamination of the lamination stack 10, in order to
unobstruct the adjacent end of the central axial bore
11 of the lamination stack 10, and to define the

25 correct internal profile for the upper ring 31 of the
aluminum cage, which further comprises, in a single
piece, a lower ring 32 already formed by the mold 20,
and a plurality of bars 33 formed inside the axial
channels 12 of the lamination stack 10.

30 In the centrifugation injection of these rotors, the
upper cavity 21 and the lower cavity 22 of the mold 20
and the lamination stack 10 itgelf are heated, so that
the molten aluminum passes through the upper cavity 21
and through the axial channels 12 of the lamination

35 stack 10 without solidifying, gravitationally reaching



and the lamnation stack 10 itself are heated, so that the nolten al um num
passes through the upper cavity 21 and through the axial channels 12 of

t he | am nata @ws@53st ack 10 wit hout solidifying, gravitati acamsgoznesehi ng WO
03/ 059553 PCT/ BR02/00192 3 the lower 3cavity 22, filling the latter and
starting to solidify fromthe outside to the inside and from the bottom
upwardly. Therefore, the upper cavity 21 and the |lam nation stack 10 are
usually heated at a 5 tenperature nmuch |Iower than the nelting tenperature
of the alumnum while the lower cavity 22 is heated at a | ower
tenperature,tﬁdcwwmgrtbevatmeQMnfiﬂlﬁngsbhédﬂhuy¢ﬁeamdysaarthaghottest
upper region . <) d I r I n h the 10
upper caV|ty1§% %ﬁg ?E?&lgﬁg?1€ga?tgﬁgiﬂﬁ é&petﬁ%el%gilglﬁgﬁ%nﬁgﬁé 12 be
conduct ed outtdg dbgtEewmunierablg. Eyerﬁéoaﬁumtmﬁn YoppKi etpidYsard nol d,

the lover cad YR hanRhRwided g\téék amoaidrOUkb@h1 Dy aR%teddQQUaje
construction (not illustrated). 15 As illustrated, in Tigures 1-5 the

pouring of t Iﬁ?mgﬁqﬂFQﬁﬁnmqﬁQ)%?WF?&%QP@KFW% B¢+ eERSdCEHPBLERUEReCTi Nl et

channel 23 anihet G Iheidut erdiol 1l of tidel dippercaeayy t y2 21s wbased!| aves wal | is
defined by the upper, end | am natiaon.of .the |am nat on. st ack 10 nd by the
e FoEbSET ad 3 5

20 upper end APSEAFRFF oduded 3 ehe trar S BSte 1% of the
| am nati on s&adhdﬁfié&wkaetlytb&Iuhmuhbtﬂawmnuppp@wmagmqncpﬁhehapper

cavity 21 cogﬁﬁanPﬁg dlgeg%xﬁﬁg gngkhg %ﬁ9:|g£§gg % Q€£g5 Eggi on of

t he upper en nati on am nat1on stac causes
def or mat L8ns UPathi Savibyi 8 amE aFNOwdOVRE Al Hun?Re @éﬁ]etlr%t Bhget ween

the upper | arg;fatii Qz%arﬁieﬁ@elialﬂén@éﬂl&ib@é@%u@&ardﬁ_@sfgéﬁ tﬁaumdswg
ext ensi ve na%blnln% o] f&g{ﬂggs tguppgggatQEDUQQ r|n 31 hlfogrlor art
i njection
cavity 22 1s provided with an air outlet of any
adequate construction (not illustrated).

15 As illustrated in figures 1-5, the pouring of the
aluminum into the mold 20 is effected through the
inlet channel 23 and to the interior of the upper
cavity 21, whose lower wall is defined by the upper
end lamination of the lamination stack 10, and by the

20 upper end of the rod 25 introduced in the central
axial bore 11 of the lamination stack 10.

However, the ligquid aluminum poured into the upper
cavity 21 comes into direct contact with the internal
marginal region of the upper end lamination of the

25 lamination stack 10, which causes deformations in this
region and allows the aluminum to penetrate between
the upper laminations of the lamination stack 10.
Besides requiring extensive machining operations to
form the wupper ring 31, this prior art injection

30 process requires a difficult machining of the central
region of the upper ring 31 in order to adapt the oil
pump of the compressor, due to the deformation of the
upper end lamination in the uncovered central region
of the upper ring 31. These machining operations

35 reduce the productivity and increase the production



30 process requires a difficult machining of the central

regio

n of the

upper ring 31 in order to adapt the oil punp of the conpressor, due to the
def or mat i w0 @fosedse upper end | ami nation in the uncover ed rEAMR®RI00TRgI ON

of the upper ring 31. These machi ni ng4operati ons 35 reduce the productivity
and increase the production WO 03/ 059553 PCT/ BR02/00192 4 cost of the
rotors, particularly the rotors of snmall dinensions with a | arge vol une of
production. Furthernore, the penetration of al um num between the

| am nations radially outwardly fromthe upper end 5 region of the central
axi al bore lkagtpadfsthke radcect r opagnietiktaelyi chenoptafrd hef r etniat 1 Cbj ect

of the InventyQn. Ry J.gasopn;ef the aggyggnngfﬁﬁ?thﬁgl?§§?E§Eg%gg to the

process for injecting rotors by centrifugation,

ject of the

present i nverfudhardnyicovi Beca persdess ifoor ¢hj aétimaguihdset wren sthe

centrifugati anymi i idhLonsidenal) y Juedaeest hegrchichiengupperat baRs to
formthe upper rjing of tEﬁlcage na of al um pum or ot her ¢ond

material of tHEIB/t ot a

ucti ve
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upper end | ardlnatdmadatct conseERiuedddy tdfe eneatdgtadt on of al um num bet ween

t he upper |am.nation f. t | am.nation stack. Summary of the Invention
Al m ng at at';Bjecjt %h'lE%veﬂg $oned obj ective, the 20 injection
process of tiRy presson piveritsd oaboge appht tdned opabbdiemsa retaredotpri si ng:
a |l am nation i i : xi.al ; ;
ey A M saL a0 cORer, pley )

axi al channels; a_cage,

en neta

urality of
fo?%ed by an

upper endOri g aflde bpbd ectnedt 25hendrssegt whircenbienr Eopartawiedy seat ed
agai nst the dipReIsAndol-ovelend dammadd oparet the tantpakigarishack, and

i nterconnected,, in a sin Iek%!ece,
which considera

by a
y redug%s the machining operations to

form the upper ring of the cage made of aluminum or

other conductive material of the rotor, and eliminates

15 the problem of deformation of the upper end lamination

and consequently the penetration of aluminum between

the upper laminations of the lamination stack.

Summary of the Invention

Aiming at attaining the above-mentioned objective,

the

20 injection process of the present invention is applied

to obtain a rotor comprising: a lamination

stack

provided with a central axial bore and a plurality of

axial channels; and a cage, which is made of molten

metal and formed by an upper end ring and by a lower

25 end ring, which are respectively sgeated against the

upper and lower end laminations of the

stack, and interconnected, in a single piece,

plurality of bars that are molten in

channels.

lamination

by a

the axial

30 According to the invention, the injection process of

the cage comprises the steps of:

35

- filling the lower end of the central axial bore with
a respective core; mounting, at the upper end portion
of the central axial bore, a stamping pin, which has a

widened head seated against the upper end lamination



plurality of bars that are nolten in the axial channels. 30 According to
the invention, the injection process of the cage conprises the steps of: -
filling the dispaess3end of the central axial bore with a raxwERG2061920Tr €;
nounting, at the upper end portion ofs the central axial bore, a stanping

pi n, which has a 35 wi dened head seated against the upper end | am nati on WO
03/ 059553 PCT/BR02/ 00192 5 of the |lam nation stack and presents a circular
contour with a dianmetrical cross section that defines part of the height

of the dianetrical cross section of the central opening of the upper ring
of the cage; & - Heat ijgnitetiami nstdéon stmdk mreaehisst at enpecailare that
S Lover thandiefielding heanahatiieal dies MIAL &0 PRatNheetads -

heating, at said first tenperature, an upper cavity of

posi tioned clREE t&F tie Uppaheret H]@el‘é%ﬁfﬁ%’ﬂ?b%abfci—”ﬁésl aﬁpﬁapnoﬁfstack
and, at a secopd deﬁfﬁl%flatdﬁéur%lbﬁﬂ aiid algped ovwelg t(ﬂ.ﬁrl:k‘i_é"ecaft &st, a lower
cavity of _the qg qﬁﬁg %oiltloned cIo %f t he ower end Tami nation of
the |am nation K9 - t% Fmﬁﬁﬁﬁéophé lﬁﬁl?ﬂl ?%EkFeWPFHaFFge 15
vertical |y dittpaseds| ohgi¢ndittaln axhe, wabtiegt heempmtahurer etfat thg the

nol d and pour t he therein, through the inlet channel, in order to
fill the Iom@%ﬂggaGitQEE?ﬁl é%%% channels and the upper cavity; 20 -

al | owi ng tkma#mh%ﬂtxmgso¢tdsﬁyd §u@§p|¢@nmhga¢wm¢ apu gpeeingavityo renove
the rotor and,d hg %Hl%l”:@mbé hgokRtebheh tHRE&Of oM &Heu g&ge cflr eady

formed and conprising the |Iower_ring, the bars and an | at e t hat
covers the stl@nRgish: O%né‘h?S lamidati9n eREREKL iafe hétstaanﬁ?ﬁgnﬁl n, in
order to temperature, substantially lower than the first, a

lower cavity of the mold to be positioned close to the

lower end lamination of the lamination stack;

- positioning the lamination  stack, with its
15 vertically disposed 1longitudinal axis, inside the
mold;

- rotating the mold and pouring the metal therein,
through the inlet channel, in order to £fill the lower
cavity, the axial channels, and the upper cavity;

20 - allowing the metal to solidify, stopping the mold
and opening it to remove the rotor and the core from
the interior thereof, with the cage already formed and
comprising the lower ring, the bars, and an upper
plate that covers the stamping pin; and

25 - axially extracting the stamping pin, in order to
break, centrally, the upper plate, transforming it in
the upper ring of the cage.

As it can be noted, the present process eliminates the
harmful effects of the liquid metal contacting, at a

30 high temperature, the exposed central portion of the
upper end lamination, as well as the necessity of
machining a large quantity of aluminum to form the
central opening of the upper ring of the cage. The
removal of the stamping pin causes the rupture of the

35 upper plate of the metal, practically defining the



break, centrally, the upper plate, transformng it in the upper ring of
the cage. As it can be noted, the present process elimnates the harnful
ef fects oWwadsasyisgui d nmetal contacting, at a 30 high tenrETaBRRO®Y1%Nhe
exposed central portion of the upper end | am nation, as well as the
necessity of machining a large quantity of alumnumto formthe central
openi ng of the upper ring of the cage. The renoval of the stanping pin
causes the rupture of the 35 upper plate of the metal, practically defining
t he WO 03/ 059553 PCT/ BR02/ 00192 6 central opening of the upper ring of the
cage and onl yFentamdi dnefiing leedesl, uebst i yhng naththé ngagehanfiephity)  for
the finishing.cofutesharp adgacho el idis terﬁé'@qll?ﬁ{é)s(eﬁhﬂfgﬁﬁﬁ% from the

extraction of_the sta pin. Brief scri_ption t he Draw

i nventi on wi e s gﬁlﬁgl &, e hsRarer @ﬁ@@ ESy) ‘?%@“bﬁ%ﬂ%séﬁe

drawi ngs, i nbshibeh: o:Fi@iJm;etédl sramdidnet exesdct 0ogi biedinied seshpengl view
10 of a lamnpation stack nmounted inside a nold, for the subsequent

i nj ection” of Parimi num or ot her net al by centrifugation, according to a
prior art prc&::e’sﬁ DeisgurietZ drs f vilewDniawilggs to that of figure 1, but
illustrating it ck aly r Ryl 5 eforrredln
the interior tlhe tﬁm%l%rg\%?%gsggf dte%%(ﬂb%g b)élg)gl h? %ﬁ‘aﬁé\g *Eh&hnel s of
the | am nati (‘§|€P tdheackclrisgd drawings | gngivhidial sectional view of the

rotor obtai magdue tthe pr aoalafntetgrl@g@sg wRfdi®la 1l ta s o201 been,r enoved
fromthe pold jllustrated,in flgure , vi ew further |IIustrat| ng t he

def or matton fat® RO GLIGRcFEECKN “t‘?ﬁéittﬁﬁﬂpe%n%%ﬁel aniedd ot oF E

| am nati on skablksequent injection of aluminum or other metal by

centrifugation, according to a prior art process;
Figure 2 1is a view similar to that of figure 1, but
illustrating the lamination stack already carrying the
15 cage formed in the interior of the two cavities of the
mold, and in the axial channels of the lamination
stack;
Figure 3 is a longitudinal sectional view of the rotor
obtained by the prior art process and after it has
20 been removed from the mold illustrated in figure 2,
said view further illustrating the deformation that
usually occurs in the upper end lamination of the
lamination stack;
Figures 4-5 are views similar to that of figure 3, but
25 dillustrating two machining operations that the prior
art requires to form the upper ring of the cage;
Figure 6 1s a view similar to that of figure 2, but
illustrating the cage injected in the lamination
stack, according to the process of the present
30 invention;
Figure 7 is a view similar to that of figure 3, but
illustrating the rotor as extracted from the mold and
released from the lower core, according to a further
step of the new process; and

35 Figure 8 is a view similar to that of figure 7, but



Figures 4-5 are views simlar to that of figure 3, but 25 illustrating two
machi ni ng operations that the prior art requires to formthe upper ring of
the cage;Wwa@usessé is a viewsimlar to that of figure 2, mavBRa2lobisetrati ng
the cage injected in the lam nation dtack, according to the process of the
present 30 invention; Figure 7 is a viewsimlar to that of figure 3, but
illustrating the rotor as extracted fromthe nold and released fromthe

| ower core, according to a further step of the new process; and 35 Figure
8 is aviewsimlar to that of figure 7, but WO 03/ 059553 PCT/ BR0O2/ 00192 7
i |l ustratingltREs§ras iy toroFtRE COfe MO Hish, S5arPidiu& o Fbrm t he
central openiRgeef thedtppehe icegtofal hergage oDallai hatbdlesairptddon of the
| nvention 5 al ready nentioned, in the process of injection by
centrifugati GRSsHGWTin figures 1-5, the injection of |iquid al umi num (or
ot her net al ) Dienta llde Dapperiptdeint pf ithedilngenityiomade over the whol e

ext ernal annyl_ar [o : upper d 1 i - Jlamynation 10
st ack 10,£pr oiguca}ln%elg e‘?oﬁ%%%%%ﬁ%dbnggai g&sﬁﬁ%ﬁg ngi glfgs?‘te{aﬁéoglr obl em
above, the uppatréduicefizn cthomme impf#920ef slchnf itger ddlicstpdvidfe t he

mel ting of a7iplale a3vmiREPTRY ARG Aetineried alhrajfot i@ny 36, defined
inside the inlet channel 23, and which is 15 rtially used to conpensate
the contracti6n BfTERELYal BRFRUNPYUEFi nb e hew}g‘gf? die’F}F‘Lcéril%]n. aﬁﬂ"@gl ution
requires thegimehicai RF opes aipess esgheamthaatiby idfl uster ataei iat fdmgur es

4-5. According to the process_of .the present inventi.on he 20 | am nation
stack 10 thas Sgﬁé:?ﬁ &&/Er%gr?ﬁu\ﬁl&gm EOF%S‘%(}PnSt P& E&Rty gﬂlrtéf)?icgl' bore 11
filled with @Besaspectihe problem above, the upper cavity 21 of the

mold 20 is configured to provide the melting of a

plate 35, incorporating an upper axial projection 36
defined inside the inlet channel 23, and which 1is

15 partially used to compensate the contraction of the
aluminum during the solidification.

This solution requires the machining operations
schematically illustrated in figures 4-5.
According to the process of the present invention, the

20 lamination stack 10 has the lower end widening lla of
the central axial bore 11 filled with a respective
core 25, which is fitted inside part of the extension
of the central axial bore 11 of the lamination stack
10.

25 In the upper end portion of the central axial bore 11
is fitted a stamping pin 40, which presents a widened
head 41 of circular contour, seated on the upper end
lamination of the 1lamination stack 10. The widened
head 41 of the stamping pin 40 is dimensioned so that

30 its diametrical cross section coincides with the
diametrical cross section of the central opening of
the upper ring 31 of the cage 30.

The lamination stack 10 thus prepared is heated at an
adequate temperature, generally quite lower than that

35 of the melting point of the aluminum, and positioned



core 25, which is fitted inside part of the extension of the central axial
bore 11 of the lamnation stack 10. 25 In the upper end portion of the
central awioais/sesse 11 is fitted a stanping pin 40, whi ch pOoTeEsRR081%

wi dened head 41 of circular contour, 8seated on the upper end |am nation
of the |Iam nation stack 10. The w dened head 41 of the stanping pin 40 is
di mrensioned so that 30 its dianetrical cross section coincides with the

di anetrical cross section of the central opening of the upper ring 31 of
the cage 30. The | am nation stack 10 thus prepared is heated_at an
adequat e t enpesadar ethgendidd y 40 t e"PEREr RRTS hat2VBEY of the el ti ng
poi nt of the,abumbagym, Bedtpasybhenell PW0=203£059553ePCEMBRA2/AGEIDE 8 inside

the nold 20, whose upper, cavity 21 is revious heat ed general L.y, at the
sane tenper a’f]a?eﬁ(?f“l“t%ﬁéqnarﬁtr%@foﬁbst 1H?eaaéwfaﬁe %—\f/\%ycggi tli/é 22 is
previously heatetoatls llewerecheati rg tewper dtamtengf t&mpovatpper cfavity.

The | am r%atigﬂestack 10 jv_§ ?Dunted inside the nold 20 with its
i

| ongi t udi~nal axingSan vertically disposed, and then the nold 20 is

rotated aroufdei fsmaxipgionhistack: HE riot trepuatedi RALHS pbar 8@1ehrPdugh t he

infet 10 Cha&)g@h 23 d ntgdihedintar i o of pthegUpReE 18Rd 1hOWRIspR i es 21,
22 and into the axial channels 12 of the |am nation stack 10.  After the

cavities 21 aR@ Pbepf thReMRHAI25018ndOorRE ARG EN diTe P SR iR
| ami nation staek havecheealuhdnhin | ed, pheradunichmmusiar tehe t sirdredcess  of

soll 150y Shabrg U oul sl JRcl o he.idside. il | Gpthe e ddmine
i s i mobi | i zedvandespened 2Rorardenovimg-ideaxial channels 12 of the
lamination stack 10.
After the cavities 21 and 22 of the mold 20 and the
axial channels 12 of the lamination stack have been
15 filled, the aluminum starts its process of
solidification from the outside to the inside, while
the mold remains rotating.
When the solidification of the aluminum is completed,
the mold ig immobilized and opened for removing the
20 rotor R from the interior thereof, and so that the
core 25 can be drawn from the inside of the lamination
stack 10. The injected rotor R comprises the lower
ring 32 of the cage 30, the bars already shaped, and
an upper plate that covers the widened head 41 of the
25 stamping pin 40, and incorporating the upper axial
projection 36, as illustrated in figure 8.
The dimensioning of the head 41 of the stamping pin 40
is made so as to define, with the upper cavity 21 of
the mold 20, an annular passage, which is sufficient
30 for the liquid aluminum to flow toward the axial
channels 12, but focusing this peripheral region, in
which the plate 35 joins the axial projection 36.
This construction allows, when the stamping pin 40 is
axially outwardly forced, the wupper plate 35 to De
35 ruptured around the peripheral edge of the widened




20 rotor Rfromthe interior thereof, and so that the core 25 can be drawn
fromthe inside of the lamnation stack 10. The injected rotor R conprises
t he | owerwarisng9s32 of the cage 30, the bars al ready shapedcTasrb2/0arv2upper
pl ate that covers the w dened head 419of the 25 stanping pin 40, and

i ncorporating the upper axial projection 36, as illustrated in figure 8.
The di nensi oning of the head 41 of the stanping pin 40 is nade so as to
define, with the upper cavity 21 of the nold 20, an annul ar passage, which
is sufficient 30 for the liquid alumnumto flow toward the axial channels
12, but focusizdg 4hi s Thesi, pheral axegl oextinachittinchof h&hgl a3 @BBL1Di ns t he
axi al projection 36. Thi S i al ko when dhe sdaidigopin 40 is
axially out w&fﬂd%}) f%a}%s’e%é ‘?ﬁgé; %%P@%tgﬁgtéks\g%ieo be 35 rﬁéture@d. around t he
peri pheral eéthge whpehe niinderidd 6BrO5UEBI PET/ Bﬁ@%’@iQ’geqlél]ﬁje%%l 41.

Thus, the axial ;ext{ACtioMs Ofoddierst appnBgingi Na4GeC asast ttheed oofrat i on of
the central openingof "~ the upper ring 31 of the cage 30, w thout requiring
machi ni Ny oFe@MLI™BRS for renoving large quantities of 5 aluminum In
general , onlpy agshighl , i aynad BRdBhni Nngitofritdle maphéningngeB3ithe
required, which is characterized a erin i o, gl Lm nate
the barbs oMRRSatrEdd f+omi h%e%%(%lfea(g’ti@%%t%%m%%?g%?é%ﬁge%l %ﬁ‘l érilum during
10 the extr agidnofeming heogiatidrt twhol dnbeattmderet ool s Nar 1B pELVI ous
heating temeratures of Lhe; ool decavbthes ¥ @fe tibunl Afhinatiengst ack can
vary, accor 'rnd“to ot fier paraneters involved in the process, provided that
the 15 heat itte ofxtirctovwerofedifia Yi% inferior to that inposed to the

upper cavit ypandftdhedeamAgéioboost agkat the previous heating
temperatures of the mold <cavities and of the

lamination stack can vary, according to other

parameters involved in the process, provided that the

15 heating of the lower cavity is inferior to that

imposed to the upper cavity and to the lamination

stack.



WO 03/ 059553 PCT/ BRO2/ 00192 10 CLAIMS 1. A process for the injection of
an electric notor rotor, said rotor conprising: a lamnation stack (10),
whi ch i s moonsicdesdswith a central axial bore (11) and a 5 maweRa2tog19f axi al
channels (12); and a cage (30) of nolten nmetal that is fornmed by an upper
end ring (31) and a lower end ring (32), which are respectively seated
agai nst the upper and | ower end | am nations of the |am nation stack (10),
and interconnected, in a 10 single piece, by a plurality of bars (33)
nolten in the axial channels (12), characterized in that it conprises the
steps of: - filling the |lower end of dipMsntral axial bore (11) wth a

respective ¢ reg% %Pi?fs un%ﬁggin ec% Qﬂgraﬁn%ﬁﬂgfﬁhﬂﬁ b bpe

central axi anplng ened head
(41) seated agannstsaudtqqmmrend@ﬁxﬁmngn|&Ni&mlmaﬁﬂ¢muﬁ¢@@kohl@lack (10)

and present s, g 6l LEHLALGONIOW: o 1 B ALAPILL6A KI98S(Borting 20

coi nci di ng w e “difametrical cross section of the central openi ng of
the upper5ri pdwziyitol etheathgek chappels. Héﬁblnﬁm@hé camenati®n Stack at a

first tenperaiitren thatal Scﬂaqmeistf@ﬂmweb bt Rgdeanpaidat ti ey ot31he 25
netal to be injecte

heati ng, . at t t
(21) of a nmoP&d ZB)CEQWF I ?FFBﬂeZ Segﬁﬁlﬁﬁnggégbgéggﬁgg ﬁgtfgxlo¥
t he Ianlnatlgﬁaﬂsﬂﬂegéuﬁsﬁﬂthe w@parsandndoWempemEdLm&minﬂtnqmﬁlafly | ower
than the 30 fi rst te?ﬁﬁﬁf&ﬂr%ta% orf%%ca %@%ﬁgg?ﬁggtggld I{ZQ) to be

posi tioned cl8Se %om ower en hat’ion am natfon stack (10);
- posi tibhi ngirdd apiaati obysteackl¢1®}itwi of ikars (33) molten in

the axial channels (12), characterized in that it
compriges the steps of:

- filling the lower end of the central axial bore (11)
with a respective core (25);

15 - mounting, at the upper end portion of the central
axial bore (11), a stamping pin (40), which has a
widened head (41) seated against the wupper end
lamination of the lamination stack (10) and presents a
circular contour with a diametrical cross section

20 coinciding with the diametrical cross section of the
central opening of the upper ring (31) of the cage
(30);

- heating the lamination stack at a first temperature
that is lower than the melting temperature of the

25 metal to be injected;

- heating, at said first temperature, an upper cavity
(21) of a mold (20), to be positioned close to the
upper end lamination of the lamination stack (10) and,
at a second temperature substantially lower than the

30 first temperature, a lower cavity (22) of the mold
(20), to be positioned close to the lower end
lamination of the lamination stack (10);

- positioning the lamination stack (10), with its
vertically disposed longitudinal axis, inside the mold

35  (20);



vertically disposed |longitudinal axis, inside the nold 35 (20) ; WO

03/ 059553 PCT/BR02/ 00192 11 - rotating the nold (20) and pouring the netal
to the iwso®sesereof through the inlet channel (23), inprcrerR/odm2fill
the lower cavity (22), the axial chabnels (12), and the upper cavity (21);
5 - allowng the netal to solidify, stopping the nold (20) and opening it
to renove the rotor and the core (25) fromthe inside thereof, wth the
cage (30) already formed and conprising the lower ring (32), the bars
(33), and an upper plate (35) that covers the 10 stanping pin (40); and -
axi al l'y extract¥orptirg sthapnagdpi(A0) 4end porddery tidie bnebk!l tenthal ly, the

upper plate (3fsad T RIRLAIIE Nnrblihn the UPRL: ! it dbabhe gage (30).

2. The process, accor mgﬁto claim 1 characterized I n 5 that it_includes
the addition&*%p &7 Bl naths  HRWRF ni FEVERE uppet s ri F\Bet o2¥hdlf i nal

form 3. The JHp6eSSs eCroO; HAW die apponaepfidhe(sig ns 1- 2,
characterized in_that the netal | um num a t hat the first t erature
or heat! fig theFATMERI G0 St Bhk LPLOTo MR the GOBEP B8 3 (521901t he
nmold (20) i s(aaichahdwepenhan tike m:el:rém@vé ether atatioe afnd hiehe akorenum
thor e e SR ABPeCau 8o Noald il 15, QT Lol S0t the
already formed and comprising the lower ring (32), the
bars (33), and an upper plate (35) that coversg the
10 stamping pin (40); and
- axially extracting the stamping pin (40) in orxder to
break, centrally, the upper plate (35), transforming
it in the upper ring (31) of the cage (30).
2. The process, according to claim 1, characterized in
15 that it includes the additional step of internally
machining the upper ring to the final form.
3. The process, according to any one of the claims 1-
2, characterized in that the metal is aluminum and
that the first temperature for heating the lamination
20 stack (10) and the upper cavity (21) of the mold (20)
is much lower than the melting temperature of the
aluminum, whereas the second temperature for heating
the lower cavity (22) of the mold (20) is much lower
than that for heating the upper cavity (21).



