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METHOD FOR PLASTI CATI NG AND CONVEYlI NG MACRCMOLECULAR
MATERI ALS BASED ON ELONGATI ONAL FLOW AND EQUI PMENT
THEREOF TECHNI CAL FI ELD The present invention rel ates
to a nethod for plasticating and 5 conveying

el SR RS ¥ o kRN R RO g iingaS Sasen o
conveyi ng mRENEQNIoRANBow AN EbbahiNRas@EkroR
el ongational flow and an equi pnent thereof. BACKGROUD
et caiCr NTI ON Macronol ecul ar materi al s processing

I'sTa process with high energy 10 consunpti on.
Normal |y, screw machi nery such as screw type extruder

Fhel PERYEN LPpRntitPedeldtthdChindetiodsEf PRRsticating and
(8 j h : c It :
conf b3, SUTPLELI 230 UL 08, LRSS khor, wna i
parfiidilag tdé ne rethé@SHirngladtiextinsiana, comjegthy ad@bmolecular
cal endering, and this process occupies nost of the
materiglgybatats Qaptiwabiondte [ b c8dsihGairment thereof.
macr onol ecul ar materials. In the screw nmachinery, the
BACKCROWDI ORtTHEQ INVENTIONNVeyi ng of the materials nmainly
depends on the dragging effect during the rotation
ﬁgcﬁﬁ{oﬁ%umefagt&ﬂahg ﬁﬂ!degsw\i%}/bnﬂrdc%lsiseﬁi@ﬂ high energy
friction, the nelt conveying relies on viscosity,
contdﬂ@t\ﬁeﬂl odiotryaPvadserdw nécttimery reaicbrasalssrew type tgxgahder and
to the direction of flow and deformatjon, and. this 2
SCTeY FWPENIGEE BT MERFBHS SmaTsi-y TR% tﬁ%é?l‘i 816‘?%1&&%5?“% be
proéééd%ﬁ%ritﬁ@ﬁ%%r%E@ss of Eoﬁ@tﬂ/ilﬂﬁ, censidenedpthat chhdg, during
current screw nachinery wdely used is a screw type
the plrasés Cialyi oif) eatich<Gony eyijagt equoprehéndsdring, and this process
macr onol ecul ar materials based on shear rheolo .
occuni@si "9 uRky GiPBabtE oK at CHRE P EPabPT i (fYSofProTessing of

macPLBRELE ﬂzgg‘%&q(gdg % %eglilep QcSiy eRgh nepentisp o4k tik8ting and

I nterna riction of materials and the friction
conbBlingesr the mameerdial saiang ddpends wnf deedodggmperfifalct during
barrel. These two problens al so depend on the

the piafsFeall O pidsEr tYHBPLE HéenBt e G HARI (17 1B GPebE H10n
tne SHAY LLONS, sGHT L DG IPBUTACLULI 0. cnd SAGLEW TRCHL O8I Yor the
approdaches ‘'such as providing grooves on the Ssolid
mat&ORV 8Yi Nge SECHL b Be tiDLedTALRIMAfl dBdiEHef@mantseased this
the friction between
flow and deformation is mainly subject to the shear stress. Therefore,
it can be considered that the current screw machinery widely used is a
screw type plasticating and conveying equipment of macromolecular
materials based on shear rheology, and it is unavoidable that the
capability of plasticating and conveying strongly depends on the internal
friction of materials and the friction between the materials and the
surface of material barrel. These two problems also depend on the physical
property of the materials and the process conditions during manufacturing.
In screw machinery, approaches such as providing grooves on the solid
conveying section of the material barrel to increase the friction between
the barrel and the materials, enlarging the length/diameter ratio of screw,

and optimizing the screw structure are usually adopted to solve the above

problems. However, these approaches may result in the increase of the
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30 the barrel and the materials, enlarging the

| ength/dianeter ratio of screw, and optimzing the
screw structure are usually adopted to sol ve the
above problens. However, these approaches may result

in the increase of th t therno-nmechani cal  hi stor
thepi ROy AIANSIBY | GRC SHRERY BNy BPGHE oF g fe Tolue of the
equeStRest.. etc. The dynam c processing technol ogy
shortens the therno-nmechanical history of the
terials and reduces_the flow resjstance he .
e cryarde BB T Bt @l o RBE D R Phe i mechantcal
his€H8Y 8¥ t6OMSHEPLd1Mrf rhRskithati10g RRdseaeeyd B8 hSterials
reduced, and the plasticating capacity is inproved.
dur Hogwbher pradees dyhasP ctiptoces sinsgae cengepitionopf plasticating
macr omml ecul ar materials . is.essentially a screw type
andEFHERG™ 1t WAFEH THe 2B St BATT G ~BHIF CORUS) g SrLoved:
HowBBET L SiyvALR: PBSEEL s@An§ RRAL pidIROF O Yac Aiib1EBUEaY haterials
can not overcone 10 the prob?en1that the capability
is e@frs]emti@sltlh/@aetdrﬁg tapelmedriveyindish tbaglystigepéngsngponveying
the friction between the materials and the inner
of TaerALs GFS RHESHER SPPAT “BEPFEY art CHEC |1k EFRaJot overcome
thefﬂfo%ﬁérﬁ”{hgf: TR 8519 i t PCFOP A NGEYEingt B IBHWEHIrQNstfdongly
energy consunption of plasticating and conveyi nhg and
depéiinis bnpuhev éneriti oh rbecapabi thiet ya tsfripl asinidcits Agnemgurface of
conveying are quite .15 limted. SUMVARY OF TH§ :
the PRVENT ICRAG S et HE SHGTPeorrngs Bf °t Ra“Hricer- Fpordnalys
the'féﬁ%@gf%ﬂ.qgt ﬁgrdyh@oﬁgﬂ%ﬁgfgn oeNY Bt 08 4y Rh@VddH®eRing and
met hod for p?astlcatlng and conveying macronol ecul ar
the natpebirahentbas echpahi bl tongéat v lasak c4t iow, awhicohvewiagcanesiuite
~ the 20 aforenentioned problenms of |ong
Llim$R%}-no- nechani cal history and hi gh energy
consunption during the processing. It is also an
SUMERY-OF THE INVEMFIONent i nvention to provide equi prent
for plasticating and conveyi ng macronol ecul ar
aet&l i shdasedi & oehpagatbopat, ft aw.anZipjkBt tdfeche present

nmet hod for plasticating and conveyi ng macronol ecul ar
invemtioni ats provide a method for plasticating and conveying
macromolecular materials based on elongational flow, which overcomes the

aforementioned problems of long thermo-mechanical history and high energy

consumption during the processing.

It is also an object of the present invention to provide equipment
for plasticating and conveying macromolecular materials based on

elongational flow.

In the method for plasticating and conveying macromolecular materials
based on elongational flow according to the present invention, a set of
spaces having specific geometrical shape are formed; and the volume of
the spaces increases and decreases periodically so that the materials
flow into the space when the space volume increases; and the materials
are pressed, plasticated and discharged when the volume decreases. Hence

the materials are mainly under normal stress during the whole process
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based on el ongational flow according to the present
invention, a set of spaces having specific
geonetrical shape are forned; and the volunme of the
Sﬁaces i ncreases and decreases periodically so that
the materials, flow into the space when the space
of Qﬁﬁfﬁﬁa?% 8RS e VEN Y Y'he materials 30 are pressed,
pl asticated and di scharged when the vol une decreases.
Mo cequirhenreficer pahievdng Heg rbpvanihodot sredf stheedgllowing
during the_whal e process 2 of asticating and :
=criERTEY] R TN YERUPRETEoF oIS d2h COTHE e pgyEomPrises 3
cyl iRiNed1 ir196wtdechp) oMb Nehne§tidiet WRenfrMaNeytRRalled in
pl asticating and conveying unit conprises a
theciyinendraivé ey ofiotHeowtaticat orfieraic el anrmvedeof seofangular slots are
eccentrically. installed i the inner cavity of th
orgyd AUPRS ViRGr 61 TP BTGP O BF TEct AUl BP9 6 BLETArEY OF vanes
whi&?ggggr@ér%rég etvlgﬁl§ 'iﬁQHEfSQB@Q 684 8fin hBGe FOLOIY; 2 MG the radial
plurality 'of vanes which are arranged evenly in the
dirsdtdios . dxtdegan endveE fheekytal ong behéle adiel is concentrically
direction. At each end of the stator one baffle whjch
co S COHEBAEAEAT S oCPHE O oy or i REL AT R foRaLetlals.
In "Eﬂ@t e thge T owdbE el QRqOtot NS iRt Bhi@l Sthel @ckBntricity
the vane-type pl asticating and conveying unit, the
bet@Gtebhd isthtyr dnet vieemotde istatjmstapd the isoflerggrsthan zero
adjustable and is |arger than zero but s Iéen t han .
but (e L4P¥ froPRICE BetWREERCt MEtrat (8° dP I He THRRT Ea0F tFVY
of t?lfe sttlg%m.s t‘;\?& (Eﬁe and; ther radiruss of rhdent ot QirralbB st tator,
surface of the stator, the outer surface of the
the bAt&f sut fietaforheaaner, ahe tiwberahwe, bad thesws baf 6lgrdsuiound

to form spaces having specific geonetrical shape.
o SRBITPEHES PO D10 HEAAEES SEOBLAFRL GhaRtre VhEee DR heotates:

di anet.er _of the e i g ' . .
e

movét@ t6 i wiGuih etrenee-tahguldiesred 66 rntidealandt tiee out@mfeopnce of
surface of the vanes being restricted by the inner
the sipthacieoto tthe &itgrorer seheequehthy eRes RAtafer ST fed Py

enclosed_20 s es_.increa
the plélpﬁﬁglugg?cfeyogﬁ nsttaﬁgr,sb:ég%e(%%ﬂagg%ﬁgﬁgﬁgrg%éasf’thteheenclosed

spaf®d efabssdd QMdl RikeréRsSpaeeodiicadual [ghenwae easashelume
the volune decreases, the nmaterials are ml |l ed,

incooawpactibe mtgridi s ﬁécpvgégtc*p ffhe space gradually; whereas when the

volume decreases, the materials are milled, compacted and discharged in
the space mainly under the normal stress; and are plasticated and melted
under the outer heating of the stator and are forced out in the end. Thus,
the whole plasticating and conveying process is completed in a very short
thermo-mechanical history. During the process, the volume of the spaces
changes synchronously with the size of the cross section through which
the materials pass, accordingly the velocity gradient of the materials
is parallel to the direction of flow and deformation, which is mainly
subject to normal stress. Therefore this plasticating and conveying
process is based on elongational flow. A plurality of vane-type
plasticating and conveying units may be combined in series to form a

vane-type plasticating and conveying extruder. The vane-type
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the space mainly under the normal stress; and are

pl asti cated and nelted wunder the outer heating of

the stator and are forced out in the end. Thus, 25

the vvhoI e plasticating and conveying process is
eted in a, very short therno-nechanical

SRS e B3 T VB U of (i ik © R o
§ {t%tlfrﬁmuﬁéxn ddnstibe oH 29aRE-dRe PIRsScSE8GL A convey
in] % whi ch alWt hesrlraterl al g pasy? Egu:acorccjzll nglby thceO veving
univ eslmlcvi:;aogleasicnmmt—tmbe telxé ruditngr iialts ok splpmgaktieipet pnjection

the direction of flow and deformation, which is
unifginly 30 subject to normal stress. Therefore this
pl asticating and conveying process is based on
Ehomgahodrfalr mlaﬁNlCAtptguﬁw|Ct°9V®Ylf\9alheCJtOy‘|§éeCU1ar materials
Iastlcatln cqonve unltsrm C n
based P 9RIf t’ ﬁghe pe NI HEEPE |ngheg1f%k §%ddbne the
shog%\{t.et}{{; NGhaeXid ldd@fadlyﬂgna\&aﬁﬁastﬂiﬁﬁtlﬁ’g phasion€ayimguang the
I njection equi pmrent of various types of extruder or
plastjcecthi@rniachivegimpyapandiisy mroag%ﬁeptqﬁéeon the friction
pl asticating and c uni & and var | oy

ey|
betuqqne(¢ yﬁée@&%aﬁl%\é e%)r a%egéafldtype ﬁ%?reng  Eriction

of MLSa1 . pé'@etcpggtﬁ Q‘hepécﬁ%%l—ﬁy%;é PYa it a€ Ry eyidngonveying
Macr ono ecu ar materials based on el ongational flow

techitd obheard] uiquipnént, heheopreveet comentthen Shorft ¢baj fyllowing
that in a traditional plasticating and conveying
advgriagest he pl asticating and conveying capability
strongly depends on the friction between the
matier | ahs tarednb Heedhani el gmstg@e aﬁdSt%ftﬁtrerlﬁaPhortened

friction 10 of materials. ar d1ast r}ﬁ nd  conveying
no

and eﬁpﬁﬁgﬁe PSSP LN nﬁuratﬁg &ViNg T'ogyan

§13) ,lst pgd&regsent i nvent i on is of the fol |l owi ng
vant a . the therrm rrechanl cal history is

ni fi can ort ene co ro
R R

fl*?‘e rv@gllﬁﬁee%hagge U’:Eet]&lz 'él:QﬁTd BPapd)d wR OE1Y @yibRg thieOoCkssacter
I's acconplished throug the vol une change of the

spaoist t tves Hapelaashiesh aiWohs athbigh&faéeerncy;

3. the process of plasticating and conveying is completed in very
short thermo-mechanical history, and the equipment has a much more
compact structure;

4. the capacity of plasticating and conveying is independent of
the materials’ physical properties ; the stability of plasticating
and conveying is improved; and the equipment is suitable for more

materials.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic structural view of a vane type plasticating and

conveying unit in which the materials flow into the unit through the feed

inlet of the baffle;

Fig. 2 is a sectional view of the vane type plasticating and conveying
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of positive displacenent and is of high efficiency;
3. the process of plasticating and conveying is
conpleted in very 20 short therno-nechanical

hi story, and the equi pnent has a nuch nore conpact

.Structure; .4. the capacity of plasticating and
um%&ﬂ?ﬁ?‘é@ﬂﬁ’fﬁ%- i%déﬁﬁﬂg@eﬁho%? tf“Fh%‘ Bffals' physi cal
properties ; the stability of plasticating and
?m\/éwsn@ scsenatgicovtetictarnl vivw efai pentyRsSP5IAtiaBHEng and
conl SRR TR 8 B BT (LT T H o oo
of MRN8tiddig plasticating and conveying unit in which
the materials flowinto the unit through the feed

inley .of the. | e; i ' ' ' .
L% 48 OSSR 20, B0rR L seEtiail MRk ing
unitSRevin ik Fig., 31, thrkinglatpngethea Aideline; Fig. 3 is

a schematic structural view of a vane type

quasgiffug %%h@ﬁgkiccggygaeugglLUﬁe% bp ARieb ¢ AR plasticating
material s !0W|ntothe unit the feed inlet of the
extisidatpr; 5 Fig. 4 is a sectional view of the vane type

pl asti cating and conveying unit shown in Fig. 3,

ﬁfﬁﬂ'@giéﬂaoggcﬁfg%aﬁ'&iéd BE tnEl Bxtidks showeheiatigC 5, taking
structural view of a vane type plasticating
alomexthede, 1hhg. 6 is a sectional view of the extruder
shown in Fig. 5 taking 10 along the CG-Cline; Fig.
Fid.S 78 $GhehRdnia¢ i stSygtutall viewaf arrexextaerleomnbined with
combined with vane-type plasticating and conveying
vanaHtiype gridssceavingFagd ®nveyiagsehEnatPcS&eict ural vi ew
of a vane type plasticating and injection machine.
By .DETAl 4 EEh &ESCERI STHLENGER i PREFRERREYEMBCRItNEATIng and

injection machine.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Many aspects of the invention can be better understood in the following

embodiments with reference to the accompanying drawings.

Embodiment 1

ReferringtoEig.]_amdFig.Z,thevanetypeplasticatingandconveying
unit mainly comprises a hollow stator 1 having cylindrical inner cavity;
a columned rotor 2 eccentrically installed inside the inner cavity of
the stator, wherein a group of rectangular slots are formed along the
circumference of the rotor; a plurality of vanes 3 which are arranged
evenly in the rectangular slot and can move freely along the radial
direction; and baffles 4, 5 which are mounted at the both ends of the
stator. The rotor 2 being eccentrically installed inside the hollow stator
1, the eccentricity between the stator 1 and the rotor 2 is adjustable,
which is larger than zero but smaller than the difference between the
radius of the inner cavity of the stator and the radius of the rotor.

The vanes 3 are mounted in pairs inside the rectangular slot, the inner
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Many aspects of the invention can be better
understood in the follow ng enbodinents with
reference to the acconpanyi ng drawi ngs. Enbodi nent 1
Referring to Fig. 1 and Fig. 2, the vane type

| astjcati and conve n conpr
bOt‘gO“]'?o‘F# %3)9 “%t Bier ]H%J&ﬂgy %%ﬂcgﬁ%rwlléﬁ ea|chnoer ecl:fémntCj 2 gurer
top %Qkym&dbéfﬁgo{:or?tﬁggrﬁﬂthoﬁlel Ynrdd¥st @l daed dfnﬁhé]%tbh@r When
inner cavity of the stator, wherein a group of

the mecbvargudtartes| ot soamteermpcrﬂedsalmgq:h@ ginaduynd evenee 3 on
of the rotor; ?/gl urality of vanes

the g1 ABRHEIOT ENFGn 2 ey Jéec‘ilé?ﬁﬁﬁ?td]ngspo‘{la&n?]oveﬁlﬁnﬁ% jgthin
the frre%%g %Lﬁlagngléth%uéagé Ahe28uthy @6h1 Qlkradldopafkl @8ndk being
are nounted at the both ends of the stator.
resﬂﬂiete@tb@r tie hehazg sectard pif cidld ytatest atdregabentldethipgolume
hol | ow st at or t he eccentricity bet estatolr the

of HHOARFLPRE FBRGHS 2ot OAA L CPRHPES: SRLETT T8 TH e o
outéxhgunrfza% 0, DYt STRLL & E}t@gaﬂJEEB C!intif efepseriRat yeen ddiRases

adi'us of the inner Cavity of the stator and t he
and r@éﬂﬂéﬁs@é pdre odotarly.30 Thhevyhmes mcae@samu\meedthﬂ Vane 3
ular slot, the i nner

rs inside the rectan
gra%@tlﬂ-brfgovsﬁ PHe Otfmbhwﬁé’gl%’anaf Bt BRI w“fleSaE*he volume
decr()e,tatrs]gg wlk]lgg q:h%hx%n%lg ?Ead&aq y?‘rﬁ(rgé:‘g%%o Qﬁb NG £ 984 8t €ehe rotor

e inner surface o stator. When the rotor
2. whehOfRt @51unt st@mmheeﬁmkvmtsaemdwcm@ﬂéumarampmma@;s flow in
vanes 3 on the dianeter of the rotor 2 mak

thrm,@@t@;e(f@gtjpﬁée]z édifélherﬁi\?éﬂ’@ﬁt §n9v|wf1ﬁ1|'1 ﬁhg vﬁ.ﬁgne is decreasing,
the \17‘?%%%1 %l gz.[e %1'191 cgug?rllé%cttgg %lﬂggﬁartggg éﬂfﬁ)f‘&@tl‘%@ité@%alnly

€ing res the i nner surface of the
undet 8h® fnorﬁgnsseﬁiéest | andt iﬁ@ammhmaecheoﬁateh:aaéa cAms aellted under
spaces defined by the inner surface of the stator

the tdwger Gwesing aff 4be TRLPAANCORET PICRhWrahRugh aﬁ%e outlet
baffl es.4, 5 increases and decreases
B O{)é:F‘Fok&?%&FI?/ The vol une increases when the Vane 3 10
gradual |y noves out of the section C of the roto

Wﬁqrém%etwsmné apd digasts "Rk FEnEo Ve 13 Jd%ﬂéaﬁ%lﬁgy the
lotwolrt‘x hc%r%e?’lg t%g Eecg 1“?& Qf th7e M tlheand when

mat?fd‘la ?‘re% i°¢ ihcreas e Nacr ono ecul ar materials
the FbOWd 15 addVeQd@hg t Bl@e ﬁl@tﬁﬁ:lbmb afe Aidied, heortpattéd d4jscharged

and when the volunme is decreasing,
and plasticated mainly under the tensile (compressive) stress; and
meanwhile the materials are melted under the outer heating of the stator,

and are forced out through the outlet B of the baffle 5.

Embodiment 2

Referring to Fig. 5 and Fig. 6, the vane-type of plasticating extruder
mainly comprises vane-type plasticating and conveying units I, II, III
and a driving shaft 1, a material hopper 2, a transition sleeve 3 and
a flow divider 4, wherein the vane-type plasticating and conveying units
I, II, III are superposed in series; the baffle 5 of the vane-type
plasticating and conveying unit I and the baffle 4 of the unit II are
connected concentrically to each other; the baffle 5 of the unit II and

the baffle 4 of the unit III are also connected concentrically to each
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the naterials are mlled, conpacted, discharged and
plasticated mainly 15 under the nornmal stress; and
meanwhile the materials are nelted under the outer
heat| ng of the stator and are forced out through the
B of the baffle 5, Referrin
othp 5, R B GOPURETS & TnCrBHeTRg CPRR s arrg B Erle

5 oElt‘?l\él\Aﬁﬂtt Iﬁ?“%et Q@:efngggc ifk-ete AR 9F thRessd@t-0f ok the unit

20 the volune is decreasing, the materials
I wattre raspdaedio chapadioed; idi gglval gedoaree ptmr@atdad:ectlon of
mai nl y under the tensile (conpressive) stress

therBARARTIS The UEE SF 1S TAPBSHRES G4eUniBF 2 b Fecentric

tin t 0 ar d
s B0 el eyt o PO B el ol vocox -

is Refeiteng the RdrenbrandiFegtiod, of Heevarmsary peobfthe unit II
tglastlcatln%lextruder mai nly conpri ses vane-ty
wi

|r8sPEeatrn eaﬁ@tqgfoﬁv%hienrgot@ﬁpt?s of thej vanq- |typ%ﬁ>§gaticating
andd%cgn\geggi%gc‘ fitsl alﬁag\%g £y l &%&%@Ed%u@ LhaNithk®h and the

eev I VI wherei n the vane-type

driplasbhLmd i nn@ azbtdle@aea@aragam ts thé rokbr A bf taueeunlt I. The
superposed in series; the baffle 5 of the vane-ty
flovsodp\rla?@n datF nglsmapegond ey ih CIPETCHNdPRE Bafifive of the

t. he ni t I
eeefiiaf Hlouty PR EPATRELER PORRILL S, kpopoeie e

um@flItIherwmIatéﬂllalam@p@Jrsm iGonatieador ahe estatiocal lof tige unit
each 6 other; and the transition sleeve 3 is
I. B@awu’alqtyBchnﬁéét@fftlé Peé Bag ppét Sigfeqmpenieated yith the

fee; q‘%‘l?e‘% éklégP d# 89 1,2 untlgel Istaantdo{heloﬁlett@ oH Nk parfle

roto i'S 0pposit

5 o£GHEMNiIC Iﬂlfse@bﬁuﬁiﬂu@ﬁted he tBtafe0fedd @flléth@s unltthel baffle 4
Wth respect to the rotor 2; and the eccentric 5
of the ectifoll bf Whee Wreareros éf of HdreyHppeTvpeyptapticating and

t to_th 2
comrée?e)?]glg&n&ﬁg 61, Iﬁh el%§or c}rlfe Q%‘S c}re:“[v r?(_‘i %ltpaeftefcgl% fhét‘_:erlals

froh 88ORGt e 1iQ1tHISpE P Bl ok inddIEnd @r‘iﬂfﬁ é-)ndJifﬂéI&)e\ialj@ihy@e:ated
plasticating and conveying units are coaxially

nateoiiected cantéyehdhtotther unidisd I hd TIdih \HeageR¢mfpr 1further

plalsp‘ffé:%?:grr;ge%%gdur&%%)gngzla! iO}’l,o a}n eflrnOtlo;grozdu% stal}:% gbr}:alnéd after

the extruding, cooling and formation in the mould connected to the

transition sleeve 3.

Embodiment 3

Referring to Fig. 7, the screw-type plasticating extruder mainly
comprises a vane-type plasticating and conveying unit I, a screw-type
extruding unit II, a driving shaft 1 and a material hopper 2, wherein
the extruding unit II consists of a material barrel 3 and a screw 4. The
plasticating and conveying unit I is connected to the extruding unit II
in series, wherein the material barrel 3 of the extruding unit IT is
coaxially connected to the baffle 5 of the plasticating and conveying
unit I; the screw 4 of the extruding unit II is coaxially connected to

the rotor 2 of the plasticating and conveying unit I; and the driving
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10 flow divider 4 is disposed in the cylindrica

inner cavity of the transition sleeve 3, and is

connected coaxially to the rotor 2 of the wunit IlI.

The mat eri al hopper 2 is nDunted on the stator 1 of

.. The outl on the baff]/e 5 of unit .
shaft #slsc%qmﬁ%%{c@al%tﬁﬁ PrR T80 4 %% gﬂ X%ﬁtt%hﬁ“e material
hop, @Lff2| s 4 RhtbfeRhE ddaroand Jehen oWtk eti BcoRg tanl%l conveylng
fle 15 5 of the unit Il is comunicated wth

unit eJed Wheh etheArotrprt Beobathil m@tloitimeawlctonwwmg\/\hent I and

the rotors 2 of the vane-type asti cat
thec?ﬁﬁ?@y‘? R R s Enarig Ui aPararane by e HBS dFLy A Shatt

aﬁlgté'rlaﬁgeffgﬂlt Eﬂé ?n %erlarlom)ﬂﬂéef ﬁmfl%(d' ﬁ{tohgﬁ’ep%rlagtlcatlng

ow iInto the unit |I; and after being plasticated,
andnza:trﬁﬁayaﬂ@ whie corarelyedtémteitdeplaniisated, thd niagerials are
sequence for further 20 plasticatin

d
conygHePorifite atfen X e IPIn P hr ddudPs nggﬁﬁtéﬂﬁéarﬁfF8P and
uru%or%lgx%{o di ggd hf;elqlglll ggocﬁf&‘;isfgfé.r%&)'tg{héd] alrPer Nl gxt3rud1ng,

connec nsition sleeve 3. Enmbodi nent
cooRefeernd rf@rﬁ@tﬂingln Thet heulsiccavetcypé opl tis¢ imeaerisg barrel 3.
extruder mainly 25 conprises a vane-type

pliaskicating and conveying unit I, a screwtype
extru Ing unit I, a driving shaft 1 and a nateria

per. 2, wher ei n extrudin

A G T NN o L

equ%n@oﬁggﬂ{ifgcdf@rgsés|§ coe @dpiélsttlﬁﬁtﬁi@ réé&]rﬁger I, a
Il in series, wherein the material barrel 3 of

plumdur—expélﬂmnagtlﬂn pnid HIsaﬂNDacm@&ﬂnﬂaﬂyrQﬁﬁiﬁéétiadW@@Fein the

the baffle 5 of . the plasti.cat, nd
399 ORENSE RARSOF U R BACr C TG S 21 8% COakFaRpypiscon

3, &PEHZ&éﬁgntﬁatetr he1 Qe 24 Qfldtah%o%ﬁes%'. CAd AF1&NE@nd of the
conveying unit |I; and the driving 7 shaft 1 is

nwtéiﬁﬂmnﬂtbyn@mnmecbede¢uedﬁuxhanuﬂde2eoﬁ@ﬁh@evlanﬁittpnSleeve

The material hopper 2 is ted th t
5 ofhaeher e B oD Fi P Mgl g} lrersan

ret% QLorq2 of BH% Rast 1 Gat | 0o aRdy GANYRYI NG ePidn badhdh 4 of
& strew 4 the extruding unit Il are rotated by

thetitgedtios ngitshaf tThe deltt biecaimeérdfabs fleehid¢atdng in the vane
typgalotlggtl:laclatqggpeiri:rgdérl %Werlltnetrg L!.’]teo Illea S:Ltnljgggllorr]lgmaterlal barrel
4 of the injection unit II; and the injection piston 3 of the injection
unit II moves backwards under the pressure of the melt. When the storage
amount of the injection material barrel 4 of the injection unit II reaches
the measuring value required by the injection product, the plasticating
extruder I stops plasticating, and the measuring process of plasticating
of the injection machine is finished. After the mould filling and the
pressure maintaining process of the injection machine is finished, the
vane-type plasticating extruder I starts plasticating during the product

cooling stage; and the injection machine starts a new cycle of product

molding.

It should be emphasized that the above-described embodiments of the

present invention, particularly, any preferred embodiments, are merely



and conveying unit |; and after being plasticated,
the materials are conveyed into the extruding unit
Il for further plasticating and uniform zation; and
final products are obtained after the extruding,
for he noul onn%cted on_t he

pos?rﬁ?%eerlngfm% T &l f%mpﬁ)%néﬁ‘%b%}sﬁe At rﬁf ST FoRg t fo]:Fa clear

und8rstaf8i NARE- t NP Rhastiesabt NGheathdrRi 861 MRy variations and
equi pment nmainly conprises a vane-type plasticating

modeﬁxqandemsImayabe;madﬁgtq-thypﬁbqvnr@ﬂﬁqr@he@uﬂHbOﬁlantdSa.Of the
mat eri al ret ction..un
Invefingtdhgrt ﬁp%ﬁlélgﬁmgﬁt%%ﬁamﬁérfrﬁmltgﬁ SPhf Eet hoR! ﬁrlnClples
of tHeSiRRNLDo3, AM LALERLEON HBISId &hd barifliofs @@G itended to
nozzle 5. The inlet end of the material retainer 1
be ilodedéetredn twithhe thet $@peerd tbis tdisctosursi epdrihe present
sleeve 3 of the plastic extruder 1; and the
InveRfiiopt 2RFhPT8FCTIRE Mt €l gPiPQg’éPgl?f&’l ™-is connected
to the inlet end of the injection barrel 4 of the
injection unit Il. The nelt obtained after
plasticating in the vane 20 type plasticating
extruder | enters into the injection material barre
4 of the injection unit I1; and the injection piston
3 of the injection wunit Il noves backwards under the
pressure of the nelt. Wen the storage anount of the
injection material barrel 4 of the injection unit 11
reaches the neasuring value required by the
i njection product, the plasticating 25 extruder
stops plasticating, and the neasuring process of
plasticating of the injection nmachine is finished.
After the nould filling and the pressure naintaining
process of the injection machine is finished, the
vane-type plasticating extruder | starts plasticating
during the product cooling stage; and the injection
machi ne starts a new cycle of product 30 nolding. It
shoul d be enphasi zed that the above-descri bed
enbodi ments of the present invention, particularly,
any preferred enbodi nents, are nerely 8 possible
exanpl es of inplenentations, nerely set forth for a
cl ear
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under st andi ng of the principles of the invention.

Many variations and nodifications nay be nade to the
above-descri bed enbodi nent (s) of the invention
wi t hout departing substantially fromthe spirit and

r|n glei g of the invention. Al such nodifications

Ps are intended to be included herein
MAthIn the scope of this disclosure and the present
1. ZNMﬁPbﬁ@ﬁQnPéﬁat¥ﬂa§ﬂé@ﬁé@C@?VQM%§9W@FF@W9h%&ué$%¥@ﬁ?r%§lSbased

d f
en e&gﬁgﬁwoﬁg&mlco?" drm}feer(‘:aﬁ at Sgiogf? ) or ase tgl %ﬁééﬂ%c ke 1s

utiBlRagatdorad \fdl% MQB@'§pa@e§e<§anof3eSﬂﬂi‘r@&s&a\éinﬂgdecreased
specific shape is wutilized, and the volune of the

perigphaceslwaandehientrtegrd ats £Agw déﬁpeﬁseeépécepé’h?@dih@avﬂme is

o e BNl 85, 100 L B L oRCE: WO s CRLAEE oo

out Rhé&s the b eehaand abbeisfing cede pQélitl\Ma@Jﬂné Eﬁd \é@h‘té'gﬂ_nlg%rocess
decreasing, the plasticating and conveyi ng process

is msmthmsﬂnaunwyfundnilﬁ@rﬂa# stress. 2. Equi pnent for
i npl enenting the method of claim 1, conprising one or

2. Elﬂlﬁmrﬁ; vapanbyperyiagt ineahétigpoant camwayi aguiiist sg one or
each plasticating and conveying unit mainly
nore gAPE1teRs Loy Fadimocand KerYWNgtHHEE / (SBFD, p%?stlcatmg and

col.umed, rotaor . (2 t . t ||
confaidh Gail (Y BF HECAR of (o W Gh 2 grougof U

col&&%Haftgﬂélrafz Sketsniieai of rmgtﬂl@ag ithh€he Anhetirda@t eNeeE the
of the rotor; a plurality of vanes 83) whi ch are

statnn'ahgedwnéra;me@I%FOPn qtheestanoyland @éﬁl%ﬁﬁvﬁpqmeée?kpng the

. alang the i al dlrect on and ff
iR el ROCES b CHA O SIS of (oA fLEGrmana™d

ever(l%/) in the J1 G REBNMoWRS fedaalyn Pongnbies &iaﬂl&hﬁﬂlrectlon and
eccentricity between the stator (1) and the rotor

baff{12p (46 adjrespediiselmmduised aztgshe thsh erdp e stator (1).
smaller than the difference between the radius of

3. 'I%Beeciﬁl@ﬁ@éntC@YUlMl@fZ LR rslatae ec2bnfdilciafetheen ade wsator
of the rotor (2). 4. The equipnent of claim 2,

(1 wherteerrqthe @an:essa@mstabéepﬂ@waé@rgﬁr (FARR Feraytatsmaller
thart ﬁge %Fg?reﬁxgle&?sﬁt%geg rf]:%e adr{lelg %rf fe Erbneerr gg\%ty(gfg the stator

(1) and the radius of the rotor (2).

4. The equipment of claim 2, wherein the vanes (3) are provided in pairs
and at least two pairs on the diameter of the rotor (2), the total height
of each pair of the vanes (3) is smaller than the diameter of the
cylindrical inner cavity of the stator (1), the inner bottoms of two vanes
(3)are contacted with each other, and when the rotor (2) rotates, the
two vanes (3) on the diameter of the rotor (2) make reciprocating radial
movements within the rectangular slot due to the outer top surface of

the vanes being restricted by the inner surface of the stator (1).

5. The equipment of claim 2, wherein when the rotor (2) rotates, the volume
of the spaces defined by the inner surface of the stator (1), the outer

surface of the rotor (2), the vanes (3) and the baffles (4, 5) increases
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of each pair of the vanes (3) is smaller than the
di aneter of the cylindrical inner cavity of the
stator (1) , the inner bottons of two vanes 25 (3)are
contacted wth each other, and when the rotor (2)
rotates, the two vanes (3) on the dianeter of the
andF%Fﬁ?a¥§)pﬁﬁ%ehfﬁekbrocat|ng radi al novenents within
the rectangul ar slot due to the outer top surface of
6. Thhecqrdapwentheif nylaies? r vberginbyhe F@efﬂﬁﬁeﬁ‘ls@rf%éW@fSldes of
t he st equ im I
tne it H HA TGP T35 FOTat S6C et e VArGne) B Y tRen duttet
§é€%@§l@@y‘ ned et inrRer asulsf age refpdd®@ngtattbe section
(1), the outer surface of the rotor (2), the vanes
C) Bprantchet Nendaf¥| esaquplls)miviesr elatsésf the %m:@r (2), and the
decreases peri.odic

mat%é} &uﬁ e% éBL dfsf ?%%re(sﬁon%)ngon WO S r}bé whe %%h@ \%me

grad%fa@i modl Blt® RPhOVigled wijth a materi al inlet (A) and
material outlet (B) respectlvely, the materia
nl et . S _Corr.es t ti QR ) ide
7. Tthﬁee ercf?’)ofgcr‘ ad'l.ua?1 y ?gln % }A]@e figf 3u‘%le§ ((B(): W}ﬁ:{)@ ded

TOVES “out of the rotor
on t@@dbéihﬁe At ehi e quUAd @ff €H3) ststqon [LES@Oﬁdté‘@athUalet (AR)
section (D) where the vane (3) graduall npves into
is ptdre dedtonrtheBtatdr Theaezlqglil@we?ﬂrléﬁ iglaf D), 1nFeFesRogding

to tggtegéc:tglgng?ctlﬁltéeéeﬁéta E')x dggad arilglf}i% %lfcgdteggfsgh ORotor

2) 10 is provided on the stator (1) , and the materia
inlet (AA) is corresponding to the section (C where

th d l l e e iatin
R i

and \E3AGs i uﬁ’i’@ﬁtahsg atdrd@nednch eeoreayicagfami bs muder .
conbined in series to forman extruder. 15 9. The

9. ’lg}%u' menten%f o%l %iamrrtz’Z wheleiin the Manee§3P@lasticating and
a i'ng conveying units can be conbi ned
cond@y&hg\ah&ténaanS&a‘ewmﬁgmeavexiwvahlngslenEEWrtype extruding units
plunger-type injection units to forma vane-

or Pluagertarengniation rEecei b Vi 8eV oI ﬁﬁp?»HHaﬁge$a9§Pg and

1njec141 Ctée%?cgag Iarrlleextlr%der or injection machine.
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