2MBN 020 SG COMPRESSED INJECTION MOLDING This application relates to a method and to an

apparatus fo&l\i/ln'ectb molding. 5Injection molding is widely used for manufacturing a variety of parts that

0
ranges from <Al coér?ergr%;ents to entire body panels of cars. Injection molding uses thermoplastic and

thermosetting plastic materials to produce plastic parts. The molding process includes a step of feeding

the plastic mgtexm ES sPpaIE Na@bheIrithe plastic material is also mixed. The heated barrel
converts the plastic material into a molten or a semi-molten state. After this, the molten plastic material is

extruded into a mold cavity such that the plastic material fills essentially the entire mold cavity. The mold

often comprisasHpliea@bnrEIEs Wi mbasoeesiosiinae G ppiianrefsiviettrahinenisgch that the mold
cavity forms various 15features of the desired plastic part. The mold is afterward cooled, wherein the

cooling hardens and solidifies the molded plastic to form the desired plastic part. It is an object of the

applicatipn tipseniste Bty Qv el deisctisadrieldinariuahingh @ @ Tasi aypit aker praidesgemolding
apparatus for roducinP injection molding. molding apparatus includes a first mold-defining member

Th .
together witH'8Be S8R HTORIRRIIRINE FeRTBEE A% RABRSCRAMRMR, LHAGH08 JNRIBISERRS2 shie

cores. The fise migtaedivingoniesnhriseimgepRisiidedrsial S overidadegirikec waile the second
mold-defining member can be provided as a stationary member. Es- pecially, first mold- defining member

can be provided by a moveable die and /or 30 a moveable core and the second mold-defining member
can be provitad hyorditgtionaesditvlitiles KResINGE feeding the plastic material into a heated

10 barrel, where the plastic material is also mixed. The heated barrel converts the
plastic material into a molten or a semi-molten state. After this, the molten plastic
material is extruded into a mold cavity such that the plastic material fills essential-
ly the entire mold cavity. The mold often comprises steel or aluminum, which has
been shaped using precision-machinery such that the mold cavity forms various

15 features of the desired plastic part. The mold is afterward cooled, wherein the

cooling hardens and solidifies the molded plastic to form the desired plastic part.

It is an object of the application to provide an improved injection-molding ma-
chine.
20

The application provides a molding apparatus for producing injection molding.

The molding apparatus includes a first mold-defining member together with a
second mold-defining member, one or more channels, and one or more movea-

25  ble cores.

The first mold-defining member can be provided as a moveable member while
the second mold-defining member can be provided as a stationary member. Es-
pecially, first mold- defining member can be provided by a moveable die and /or
30 a moveable core and the second mold-defining member can be provided by a

stationary die with an opening.



2MBN 020 SG In an open position, the first mold-defining member is placed apart or away from the
second mol -defini§%§nember. In contrast, in a closed position, the first mold-defining member is placed
n

adjacenttot & 'dec mso%-defining member, 5 such that the first mold-defining member and the

second mold-defining member define an internal cavity. The internal cavity is used for receiving molten
resin, wherein the internal cavity is used for shaping the molten resin into a predetermined shape. The
molten resin refers to a liquid or semi-liquid state of the resin. 10 The channel comprises a channel inlet

for receiving hBReMPRISRAHHPR St SKL-RR UNGMRSTRRY ISIRET LA EELAE MM EPRvity. The

moveable cafeissBrdmpHRORENERMY fiis mpsitiomasdrirascond Rosiiesd poditierfirsheosition can
correspond to a normal cavity volume position while the second position can correspond to a reduced

cavity volum@ & GHBIRABIE ERETiSuASECH AHIBESION ritfuSES A TolIME-BFIHUNAEMREIRENity. In this

positions a sy(farearitiitemPyealiRICOEa s sleptsciharmhannelediet arfldsoedniagt Mt channel
outlet. This allows the moveable care to cover the channel outlet for 20cutting off the delivery of the

molten resin461h8 MelMABAIEAHYSrddIdUEMRah AL E niSREN RESTR SFRAMPHRAREE TEFRAvity. The

moveable cokpégdlsatirdamendanitrvigvRakisadithorespaping ahi raitteenesiie theofiest preld-defining
member and witahgﬁagect to the second mold- 25defining member. Put differently, the moyeable core

moves inde FHRNARE 16 GHRRG ARERIP ShiP ot U YR PGS SRR RE HiSer. 1

addition, a mekrejector pin is provided within the moveable core. The mold ejector pin is used in the open
position of the first and the second mold-defining 30members to remove the shaped resin from the said
mold-deqining members. In

The channel comprises a channel inlet for receiving molten resin and a channel

outlet for delivering the molten resin to the internal cavity.

The moveable core is moveable between a first position and a second position.
15 The first position can correspond to a normal cavity volume position while the
second position can correspond to a reduced cavity volume. The moveable core
in the second position reduces a volume of the internal cavity. In this position, a
surface of the moveable core also closes the channel outlet and is contact with
the channel outlet. This allows the moveable core to cover the channel outlet for
20  cutting off the delivery of the molten resin to the internal cavity in order to com-

press the molten resin within the internal cavity.

The moveable core is also independently moveable with respect to or in refer-
ence to the first mold-defining member and with respect to the second mold-
25 defining member. Put differently, the moveable core moves independent of the

first mold-defining member and of the second mold-defining member.

In addition, a mold ejector pin is provided within the moveable core. The mold
ejector pin is used in the open position of the first and the second mold-defining

30 members to remove the shaped resin from the said mold-defining members. In



2MBN 020 SG contrast, the moveable core is used in the closed position of the said mold-defining
members. Z&h%mp?/?able core has an advantage of providing a simple mechanism to com- 5press the
molten resindn the nold Egvity. The channel can comprise one or more grooves in the first mold-defining
mem- ber. The groove can serve as a channel for receiving molten resin and for deli- vering the molten

resin to the ipéeiinatcaiiyy. iboERI Vs tRe degVes My l¥eampbatriinyielh&ikdirlyadng channel
can comprise one or more grooves in the second mold- defining member. The grooves in the second

mold-defininGHRING &PeBREiSo be partly complementary to the groove in the first mold-defining member.
The 15groove provides a simple manner of providing resin channels. A part of the moveable core can be
provided in a_hollow portion of the first or of the second moveable mold-defining member. 20A hydraulic

transversal weg@AYEARRISA 2D AP RNAHHASE IBh AU 2SI MPAGHYGAEANSVRABIEYSYe. The first

and thesecqsidgyeitbgainétorampehle s daciy assembly in which one of the first and the second
mold-defining member is provided as a moveable member. The moveable core moves in the longitudinal

direction of the molding assembly or in the direction of a moveable member. 25 By using a small angle,
the wedge MEehanisAhERBAN QGAHEIAroREVNRIOs Yedoves an the felthesditdefining mem-

ber. The groove can serve as a channel for receiving molten resin and for deli-
vering the molten resin to the internal cavity. In other words, the grooves may
10  form the channel.

Similarly, the channel can comprise one or more grooves in the second mold-
defining member. The grooves in the second mold-defining member can also be
partly complementary to the groove in the first mold-defining member. The

15 groove provides a simple manner of providing resin channels.

A part of the moveable core can be provided in a hollow portion of the first or of

the second moveable mold-defining member.

20 A hydraulic transversal wedge mechanism can be provided for longitudinally ac-
tuating the moveable core. The first and the second mold-defining member forms
a mold assembly in which one of the first and the second mold-defining member
is provided as a moveable member. The moveable core moves in the longitudinal
direction of the molding assembly or in the direction of a moveable member.

25
By using a small angle, the wedge mechanism can provide a large compressive

force on the mold cavity.

The transversal wedge mechanism can include a positional sensor for measuring
30 the position of the transversal wedge mechanism. The measurement can be

used to improve operations of the injection-molding machine. According to the



The transversal wedge mechanism can include a positional sensor for measuring 30 the position of the
transversal vlged e I&eﬁhagism. The measurement can be used to improve operations of the
injection-mo cﬁdng maching: According to the 2MBN 020 SG application, the wedge has an inclination of
less than 45 degrees and translates a smaller pressure of the piston or wedge into a larger pressure at

the moveablggiiatdve fﬁéhﬁe@é@tiﬁ%% 'RBRRAYi onfOTCR e Higree)radarary diginaseef the wedge
is also translated into a smaller distance of the moveable core. There- 5 by, a measurement of the wedge

movement pRowiBRLES BresRu S QUURRPIHMY AF G E YR IR RleMES S AL ESTRYCRIYE for
longitudinally guating tthenlr st aedthsiaprisgengmbesreethmes cisthRtld £l efigjan drgameer of he hy-

draulic die clamping device often includes knee lever mechanism with a hydraulic 10piston, which is easy

to implement" ¢ ECHE R RS A aRFIART DI R S AR o st G &VsaR $or e ablR R pressure
exerted Dy thyy agthrieu e hytpelivaigelabritacie iesvides egreatinatiesupseyides a molding

machine. The molding machine includes the above-mentioned molding apparatus, a mold injection
device, and a machine bed. In operation, the machine bed provides a support for the molding machine

and the molghimggtianidericelarhgingotibinirctian agicedpreaddar forclpaanaderim28tananiegting to the
molding apparatus. The molding apparatus is used for shaping the resin that it receives from the mold
injectiogn d%?};leg_?irst mold-defir%néjenem er or the secon% r%ol -deﬁning member. The hy-

draulic die clamping device often includes knee lever mechanism with a hydraulic

10  piston, which is easy to implement.

The hydraulic die clamping device can include a pressure sensor for measuring

pressure exerted by the actuation of the hydraulic die clamping device.

15 The application provides a molding machine. The molding machine includes the

above-mentioned molding apparatus, a mold injection device, and a machine bed.

In operation, the machine bed provides a support for the molding machine and
the mold injection device. The mold injection device is used for preparing resin
20  for injecting to the molding apparatus. The molding apparatus is used for shaping

the resin that it receives from the mold injection device.

The molding machine can include a control unit. This control unit has a port for
controlling the volume of molten resin injected by the mold injection device. The

25 controlling is done in accordance to a positional data of a moveable core of the
molding apparatus, when a mold assembly of the molding apparatus is in a
closed position. The control unit provides a feedback between the molding appa-
ratus and the mold injection device such that the molding machine can improve
its operations.

30



The molding machine can include a control unit. This control unit has a port for controlling the volume of
molten resiné'rl\}}'gcteéj t??y the mold injection device. The 25 controlling is done in accordance to a positional
data of a mo¥eable cote of the molding apparatus, when a mold assembly of the molding apparatus is in
a closed position. The control unit provides a feedback between the molding apparatus and the mold

injection devigesaighlikaidRepragiding MarhieicandrapiRyRdta e PEeite nitt dAld Bie2m&ig: The
application provides a method of producing an injection molding. The moldin%elates to.an object that is

produced by MolGRESHR A PRGBS LR gp Y WOmERENRELIPfhicPPHSEH A cavity of a

die assemblydhefmgleingsinithus irdei i iotenatemalycud g o Belfe0i S5eMilyNaieereshl-channels. 5
A moveable core is then advanced into the internal cavity. This is done such that the volume of the

internal cavif§ T RS EOYEAAISUER tRIRAR FAYHY Siar HHEGEBILEE8 Y BRI AHRPBE e resin

channek; The surface of the moveable core covers or blocks the outlet of the resin channel in order to cut
off the flow of 10 the molten resin into the internal cavitg According to the application, the moveable core

is moved padt RARVEAL'6r FREFd DIRRASSVHECEHIBP deLNALRaMII Bl $rdPa6, SN0t are

blocked. Therdogking@ibihm ecisite milaiany iBesadueingued hecrolnaiecfufiadaternpkcadieoften
compresses the molten resin wijthin the int?rnal ca\s;j@/ 15 Thi compres?ion also moves the molten resin

away from a2UBarfoFIRRESr R WIst 9T HIm &8 FhaarehsIamsY e AE LESBRNEARS a first

mold-definingore gtheirendl Blsekomtenltledefinig resimbrarne plased pestianfthwdimbwmeold-defining
member and the second m.oId-defFiFri?:g?mem er defines the 20 separation line that %aéy have an area for

holding & thif RyRP B LESLLPLY; LR oG YIRG FSIRE AR HAHO thdNEe FAPLERN line
reduces or efjipioatedshivfamptisntabaxeess materaltiehesixbessrvaieriabie adsincaiedrrelsurr or flash.

Put differently, end position of the mpveable core is positioned away from the separation line such
that o or A B HSTRRRS O R G SakFHis B FIBE O Cofl d o R 8l Fets an
advantage ofibeing sintple el vietiaickeffiaicoids estientiabynpedosssothresriieniadlatnchannels
occurs. 30The}H]P%V able core can.be advanced such that the volume of the internal cavity is reduced only

after the molfdH1ad B@‘ﬁﬂq j&@f@ﬁ'into the internal cavity. Put
15

This compression also moves the molten resin away from a separation line or
area that is defined by the die assembly. The die assembly has a first mold-
defining member and a second mold-defining member. In a closed position, the
first mold-defining member and the second mold-defining member defines the
20  separation line that may have an area for holding a thin layer of excess resin ma-
terial. The moving of the resin away from the separation line reduces or elimi-
nates this formation of excess material. The excess material is also called a burr
or flash. Put differently, the end position of the moveable core is positioned away
from the separation line such that no or little burr exists on the molding.
25
This manner of compressing the molten resin has an advantage of being simple
to implement and efficient as essentially no loss of pressure to the channels oc-

curs.

30 The moveable core can be advanced such that the volume of the internal cavity

is reduced only after the molten resin being injected into the internal cavity. Put



2MBN 020 SG differently, the moveable core can be advanced after the molten resin layer is completed.
The moveab&t-%-vlc re (‘Za(p al(gio be advanced while the molten resin is being injected. This provides flexibility
in the implemer}lgtatign of this process. 5The advancing of the moveable core into the internal cavity often
exerts a mold- ing pressure on the molten resin, which is contained within the internal cavity of the die

assembly. ThefareisHyY PieSPiirabaPedtaccaIPIRN savinodel thrdegiedioneh kedine apafi¢ation also
provides a method of producing an object by injection mold- ing. The molded object refers to an object,

which is alsRABIFIEE prBAUERYERIEIC it LA 3bjBE HYaEEH B Ho bR dNBArREIRSthe
application digslpRfetog!dedPmotifoeart ExairgnmpisesrpleshekraRsindaias precesecond resin layer

which are provided by a first channel of a molding apparatus, and an intermediate resin layer that is
provided by a second channel of the molding apparatus. Therein, the first resin layer, the second resin

layer, and theHetedadisir) esthdayfvasbRiyie drzbahdhatdheaintarmp diataresitayeisladjacent to
the first resin layer and to the second resin layer and 20 such that the intermediate layer separates the

y 1€ |
first resin layBPfRSRSRYE S QO rBHG R KFSIy YU IS, CRIEARGF Yl HNAy e tRLCERRbABVESIR layer and

the intermedintediesis &¥rabMayHermoipig sreddirdhshappidinteappataiussiterain theedlisitend second
channel may be identical but preferably the first and second channels are different. 25 Furthermore, the

application d¥Rses a molded plastic part which comprises a first component layer and a second
component layer which is provided by a first channel of a molding apparatus, and an intermediate
component la econd of the moldin ponent

30Iaye]r Os prgé%r@}ga%}&}fsélgéﬁl e&s&%ag&ﬁﬂgﬁm%%f) aﬁfrﬁae%tu ..ggtwrt{%r@%%ﬁﬁac r such that
the intermediiade Thepasietayiscardcates the bisecompichaYBRORACSSH aenireyettiiemathe second
component layer. In particular, the first component layer, the second component layer and the
intermediate’’ J)?n ﬁtﬁﬁy?j?lﬁ?é%@%ﬁra;@s%‘%%e molding apparatus. Herein, the first and second
channel may be identical but preferably the first and second channels are different.
In particular, the application discloses a molded plastic part that comprises a first
15 resin layer and a second resin layer which are provided by a first channel of a
molding apparatus, and an intermediate resin layer that is provided by a second
channel of the molding apparatus. Therein, the first resin layer, the second resin
layer, and the intermediate resin layer are provided such that the intermediate
resin layer is adjacent to the first resin layer and to the second resin layer and
20 such that the intermediate layer separates the first resin layer from the second
resin layer. In particular, the first resin layer, the second resin layer and the in-
termediate resin layer may be compressed by the molding apparatus. Herein, the
first and second channel may be identical but preferably the first and second
channels are different.
25
Furthermore, the application discloses a molded plastic part which comprises a
first component layer and a second component layer which is provided by a first
channel of a molding apparatus, and an intermediate component layer that is
provided by a second of the molding apparatus. The intermediate component
30 layer is provided adjacent to the first component layer and to the second compo-

nent layer such that the intermediate component layer separates the first compo-



According to the application, the different layers may have different physical properties which are adjusted
to specific applicati g% In particular, the first component layer and/or the second component layer and/or
the interme |¥gl\gzo§npon t layer may comprise a filler material. At least one of the filler material of the
layers may comprise insulating particles. This is especially advantageous if the resin or plastic is an

intrinsic elechigal egRdueson He-yEbeRAenRIdRant Parhllen paraEalay an 6ONPEIies gadlly
conductive par- ticles and or at least one of the filler materials may comprise semi-conductive particles.

The electricAfYHoMRIGRROBA FHRBRANEV ARV REFE D PEIRE MSAYRM AP IBEBL MBI MY R ictive soots

with carbon gemprasstsiBicheshidlding apgdrMoLHsesincened yrpEne tnsecandopaxriiaegon mica or
on ceramic needles. 20Moreover, the conductive particles may also comprise conductive polymers.

According th&PsREGahRN PLELBIRRIIDE fEshPRYSeRREAYd 888 BB WS romagnetic radiation.

The elegtrically properties of the conductive, insulating or semi-conductive component layers can
furthermore be adlju_sted to provide 255Pecific electrical components such as transistors, diodes,

capacitors eftCHAHRG: HhdH (ARSI PR eHac IR B BH AR §ES eFoh N AVEn e e RIME B uch as a

polyamide whispdstiezpabiephadseijoise @ teepdeminapoltdsonschnrnsamadara! elediretytieraolutions.
According to the application, the Ii%id permeability 300f the com&onent Iegers may be used alone or in

combinationRABE MR ARANE HR RE NG GAHE ARCRE VR RHURT. e HREMEH eSO R Fe of the filler
ma- 2MBN Qéﬁﬁ@éeriﬁ@mgmpﬂgmasmgieﬂﬁ@ym_particles such as salt ions, metal oxide ions, gas

ions etc.
10

At least one of the filler material of the layers may comprise insulating particles.

This is especially advantageous if the resin or plastic is an intrinsic electrical

conductor.

15  Furthermore, at least one filler material may comprise electrically conductive par-
ticles and or at least one of the filler materials may comprise semi-conductive
particles. The electrically conductive or the semi-conductive particles may com-
prise, for example, conductive soots with carbon compounds such as PP, PE and
EVA or semi-conducting tin- or antimony oxides on mica or on ceramic needles.

20  Moreover, the conductive particles may also comprise conductive polymers.

According to the application, a conductive resin layer may be used to absorb
electromagnetic radiation. The electrically properties of the conductive, insulating
or semi-conductive component layers can furthermore be adjusted to provide

25  specific electrical components such as transistors, diodes, capacitors etc.

At least one of the resin layers or component layers may comprise a material
such as a polyamide which is capable of absorbing or conducting liquids, such as
water or electrolytic solutions. According to the application, the liquid permeability
30 of the component layers may be used alone or in combination with the electric

properties to provide an electric battery. In particular, one or more of the filler ma-



The different resin or component layers may also be made with different thermal 5expansion coefficients
to obtain a d%fi%%d é)g din§ force under heating of the plastic part. The volume of molten resin being
injected into he thter vity of the die as- sembly can be changed advantageously by adjusting the
volume of the molten 10resin according to a previous or an earlier end positional data of a moveable core

of a die or mlfzassAMPompTie BethrslyncludRRRS!SIf iertinpADTRARieBRIDEdMIUEESOf a molten

resin into an_internal cavity of a die assembly by a mold injection apparatus. The 15pre-determined
volume relatt¥'desired volume of the final molded object. A pre-determined pressure is then applied
on the molten resin within the internal cavity by a moveable core. This pressure acts to shape the molten
resin accord-_ing the internal shape of the internal cavity. In particular, a pre-determined pres- 2 0 sure

may be achidMeCieHaIE T8 RE SHPRARIN Y G5 AV idkd RaTRISIMIh T RIEh BVRAM core is

advanced byegpfRsisiessénrslchstans @ pram HresfHERl i HaRASY skcEhoradtansadiry repapted until the
pre-determined pressure is reached within a pre-determined margin of accuracy. Hence the

pre-determirf¥aPieR&lte may differ slightly from the measured pressure. 25 After this, a property of the
moveable core is measured. In one embodiment, the property comprises the position of the moveable
core that corresponds to the afg'%ication of the pre-determined pressure on the mpglten resin. This

positional dataBMAN MR\ B ES GO RRIOL THRGHIESEE bR VGTAE G MIREHESRSn 30the
internal cavigewhigitintie: iehamgeof Hir desigrbd rxyding adreaitientd volume of the molten

10 resin according to a previous or an earlier end positional data of a moveable core
of a die or mold assembly.

The method includes a step of injecting a predetermined volume of a molten re-
sin into an internal cavity of a die assembly by a mold injection apparatus. The

15 pre-determined volume relates to a desired volume of the final molded object.

A pre-determined pressure is then applied on the molten resin within the internal
cavity by a moveable core. This pressure acts to shape the molten resin accord-
ing the internal shape of the internal cavity. In particular, a pre-determined pres-

20  sure may be achieved according to the application by using a feedback loop in
which the moveable core is advanced by a pre-determined distance and a pres-
sure is measured. Those steps are repeated until the pre-determined pressure is
reached within a pre-determined margin of accuracy. Hence the pre-determined
pressure may differ slightly from the measured pressure.

25
After this, a property of the moveable core is measured. In one embodiment, the
property comprises the position of the moveable core that corresponds to the ap-
plication of the pre-determined pressure on the molten resin. This positional data
of the moveable core provides an indication of the volume of the molten resin in

30 the internal cavity, which is the volume of the desired molding. According to



2MBN 020 SG another embodiment, the property of the moveable core comprises a pressure that is
applied to thS movea%b(ge core. In addition, the method according to the application may comprise

advancing anMgﬂ\e]je% or psiﬁ into a region of the last resin layer. This may be done before, during or shortly

after the last resin layer is formed. In a removing step, the ejector pin is moved out of the mold cavity

together Wiﬂhﬂlﬁﬁ@@'éﬁ%@@fﬁaéﬂ}/@ﬁ@ﬁ ¥ (BEtRieGRIRIALIeNeBFS QD MBedargrsevsipeimprove the
attachment to the last resin Iaﬁg}e?r. In a finishing step, the ejector pin is removed from the last resin layer.

10 When théMRESSARY A LRiBIS SPVEARR B core is essentially different from a pre-determined or

desired position, this indicates the volume of molten resin injected into the internal cavity is different from
the desired volume. For quality and cost reasons, the volume of injected molten resin should be accurate.

If the vo- 15 ARIBIOR;dERARINRCh eI IR ABBITRRP ARG F P840 RE RAVPRFEIB Rite the

moldings Thigjusldgriansiate irigibiobetmaatesialeensti aper PTasdhAD Adindnathengessiveiaickness. On
the other hand, if the volume of injected molten resin is too low, the moldin% has walls that are too thin.

20The predErHMEY FHRMRIPSHERENPYEISS PARRP il RLE T U0BTGRe IS RIGSIBF MiBIFinjection to

eliminate thisekeenedidetaaoaolhisavisthogeareyidemaneasy ds @ peutaravaytageonygllinga volume of
the mol- ten resin since the method uses @ feedback Ioo? for the control. This is different 25from other

methods thaPiESIHPUE CHTREFRING SHOHRUFROYEISHEBY RYE e MBIRIMSUAC the@SteiFof applying

the pre-deteginnggepr@3sUfiisniHiesiepliend esét LR PROID PEsR Acsidipat aivangingstngayeneable core by
a pre-determined distance. The 30pressure being applied to the molten resin is afterward measured. The
advancihg 2MBN 020 SG

When the measured position of the moveable core is essentially different from a
pre-determined or desired position, this indicates the volume of molten resin in-
jected into the internal cavity is different from the desired volume. For quality and
cost reasons, the volume of injected molten resin should be accurate. If the vo-
15 lume of injected molten resin is too high, too much molten resin is used to pro-
duce the molding. This would translate into higher material cost and possibly
molding with excessive thickness. On the other hand, if the volume of injected

molten resin is too low, the molding has walls that are too thin.

20  The predetermined volume of a molten resin is later adjusted for subsequent

steps of mold injection to eliminate this volume difference.

This method provides an easy or accurate way of controlling a volume of the mol-
ten resin since the method uses a feedback loop for the control. This is different
25  from other methods that just focus on providing an accurate volume of injected

molten resin.

The step of applying the pre-determined pressure on the molten resin can com-
prise a step of advancing the moveable core by a pre-determined distance. The

30 pressure being applied to the molten resin is afterward measured. The advancing



of the moveable core and the measuring of the pressure are repeated when the measured pressure is
less than a pre-det rErF%ijned pressure. The application provides a bi-injection molding machine. The

molding mac e sinclides a molding apparatus, a first mold injection device, a second mold injec- tion

device, a machine bed, and a control unit. The molding apparatus includes a first mold-defining member

and a secongfridnitaidmicniembanAtishibaanehpstasenerebanreh 2 lepebene wiaveakie 10 core

and a mechanism. In contrast, the first channel comprises a first channel inlet and a first channel outlet.
Similarly, thé"&ABHELREFRH IR FR2NRR B rig MGl "8R8 S econd channel outlet. The control

unit comprises a first port and a second port. The mechanism comprises a positional sensor. 15In use,
the first mold injection device is used for providing molten first resin to the molding apparatus. Similarly,

the second mBfdl AHELGBHAIL ARV & R PrGURIM M AL REAFERN G RESTRASTINE MBI apparatus.

This allews tielndirorasrRmigtep paurivducefrdNmgrHippiEibAt gomiEisesdworiinaslafirgst. 20The first
mold-defining member together with the second mold-defining member defines an internal cavity in a

closed state HMEMCTIAGATURPEHST, &b UM inlet is used for receiving molten first resin from

the first mold injection device and the first channel outlet is used for delivering the molten first 25resin to
the internal cavity. Similarly, the second channel inlet is used for receivin molten&econd resin from the

second moldl e8I ieaRAaTR: LEHART NS SRkt Refl8iRerdPaRIRRY AT thé ni6’eA%econd resin
to the internahcrMdefidthg MBMBEI) $&rst channel, a second channel, at least one moveable

10 core and a mechanism. In contrast, the first channel comprises a first channel
inlet and a first channel outlet. Similarly, the second channel comprises a second
channel inlet and a second channel outlet. The control unit comprises a first port

and a second port. The mechanism comprises a positional sensor.

15 Inuse, the first mold injection device is used for providing molten first resin to the
molding apparatus. Similarly, the second mold injection device is used for provid-
ing the molten second resin to the molding apparatus. This allows the molding

apparatus to produce a molded part that comprises two types of resin.

20  The first mold-defining member together with the second mold-defining member

defines an internal cavity in a closed state of the molding apparatus.

The first channel inlet is used for receiving molten first resin from the first mold
injection device and the first channel outlet is used for delivering the molten first

25  resin to the internal cavity.

Similarly, the second channel inlet is used for receiving molten second resin from
the second mold injection device and the second channel outlet is used for deli-
vering the molten second resin to the internal cavity.

30
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The moveable core is moveable between a first position and a second position. The moveable core in the
second posité'orf3 ret?&:gs a volume of the internal cavity. The moveable core in the second position also
closes the fifst charirfel oUtlet and closes the second channel outlet. Moreover, the moveable core is
independently 5moveable with respect to the first mold-defining member and with respect to the second

mold-definingiaembrsabld i reashapirsa itdtentded il assuibaible anevaakiedivigyddiggnachine bed
supports the_molding apparatus, the first mold injection device, and the second 10mold injection device.

The first port'iBSRY RSB HPERiHY e FRSPRORPRIT SdMSHR A XQ UMY S HHE'BESERAN data of the
molding appaffdunoliaiseotbarsaseRe dsHt ip dsigdrie s iwsbraheeiseconahmel dinjiectaa device

according to a second positional 15data of the molding apparatus. This arrangement allows the molding

machine to [FO368d 6NN AiE MBS G HMPKeaba RUS S HaRgadeMhiermediate
layer that is placedisie]anentéaect P enéasipst andltP el iaikenvdresatn iith epeRver fse20not

interconnected or adjacent to the lower layer. In the embodiments of Fig. 1 to 13, the first outlet is spaced
apart from tl%ggegdja%gffé‘?f'ﬁ\m%%&, the first outlet is not placed inside the second outlet and the
second outlet is not placed inside the first outlet. 25 The channel often comprises at least one groove in
the first mold-defining member. The channel can co_mé)rise at Ieﬁ%%zgroov in the second

mold-defining AHEYriSoVESAYRE LRCaRYARIIE-denrRy Binlg'Gt AP RP

complementgiip ot e avsl dind eyiisirarokl-dedifing merabeidotibatdbeicdsrry escase eshacent, on

ite sid tching sh :
OPPOSi Sige RIS MR shapes

The first port is used for controlling the first mold injection device according to a
first positional data of the molding apparatus. Likewise, the second port is used
for controlling the second mold injection device according to a second positional

15 data of the molding apparatus.

This arrangement allows the molding machine to produce a molded part with
multiple layers of resin. The molded part includes an intermediate layer that is
placed adjacent to an upper layer and to a lower layer wherein the upper layer is

20  notinterconnected or adjacent to the lower layer.

In the embodiments of Fig. 1 to 13, the first outlet is spaced apart from the
second outlet. Put differently, the first outlet is not placed inside the second outlet
and the second outlet is not placed inside the first outlet.
25

The channel often comprises at least one groove in the first mold-defining mem-
ber. The channel can comprise at least one groove in the second mold-defining
member, the groove in the second mold-defining member being at least partly
complementary to the groove in the first mold-defining member in that the

30 grooves are adjacent, on opposite sides and have matching shapes.
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2MBN 020 SG The moveable core can be partly provided in the first mold-defining member and can be
partly providgdén tt’be econd mold-defining member.  The molding machine can include a device for
actuating the %lﬁrslf]mo% -d%ﬁning 5member, wherein the device can comprise a pressure sensor. The
application provides a method of producing an injection molding. The me- thod comprises a step of

providing a layer @loNshpRsitoraEarsiRp srtopidnd el ayenefpscaslderifinimMaithdmplsodmpwn as a
second resin layer, that is pro- 1 Ovided next to the first resin layer. The step of providing of the layer of

first resin coRfSHBEPLArY Y QYILdrihBEBRLIMLHelErAGHRLIE R&BRFFe of a molten first resin into an

internal cavity of a die assembly, wherein the molten first resin flows into the 15internal cavity via a first
outlet of a first resin channel, = a step_ of forming the layer of first resin by advancing a moveable core

into the interhBPcRAY Y SPBE UG S NHHAE L YRS L eVt Bl AR MedrdsiRiNhat the

volume of theérgiaal wheiiistrRddeQrbandeT eonipei a8l vapesgREtberseveable core is done such that
the moveable core closes the first outlet 200f the first resin channel, and a step of measuring a first

position of the moveable core. In the same manner, the step of providing of the layer of second resin

comprises aBPAIPNREIHY provRfisiesnmired e eInstyaliving off injeteorseeoNtntg- The me-
thod comprises a step of providing a layer of first resin and a step of providing a
layer of second resin, which is also known as a second resin layer, that is pro-

10  vided next to the first resin layer.

The step of providing of the layer of first resin comprises

- a step of injecting a predetermined first volume of a molten first resin into

an internal cavity of a die assembly, wherein the molten first resin flows into the
15 internal cavity via a first outlet of a first resin channel,

- a step of forming the layer of first resin by advancing a moveable core into

the internal cavity to apply a pre-determined first pressure on the molten first re-

sin, such that the volume of the internal cavity is reduced, wherein the advancing

of the moveable core is done such that the moveable core closes the first outlet
20  of the first resin channel, and

- a step of measuring a first position of the moveable core.

In the same manner, the step of providing of the layer of second resin comprises

- a step of injecting a predetermined second volume of a molten second re-
25 sininto the internal cavity of the die assembly, wherein the molten second resin

flows into the internal cavity via a second outlet of a second resin channel, the

molten second resin is provided next to the first resin,

- a step of forming layer of second resin by advancing the moveable core

into the internal cavity to apply a pre-determined second pressure on the molten

30 second resin, such that the volume of the internal cavity is reduced, the advanc-
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25 sin into the internal cavity of the die assembly, wherein the molten second resin flows into the internal
cavity via a szecond outlet of a second resin channel, the molten second resin is provided next to the first
resin, a step of forming layer of second resin by advancing the moveable core into the internal cavity
to apply a pre-determined second pressure on the molten 30second resin, such that the volume of the

internal cavijydsdrihecRibVBEIAE\RRE-iIPHIRY SdehSranthe i S20re R cabsés dRessesdhat the

moveable core closes the second outlet of the second resin channel, and a step of measuring a second

position of tHRYHFNIBR SreNd TREIMERREAHANG comprises, a step of adjusting the predetermined
first volume of the raaitep Bfsheesiniagastssil posinRCEnehwhen, EbRosibien of the moveable core is
different from a pre-determined first position, and a step of adjusting the predetermined second
volume of the molten 10second resin for a subsequent injecting when the position of the moveable core is

differentfrontigedfigetaigriiest seeapdgessition. The application provides a molded plastic part. The
molded plastic part includes a first resin layer and a second resin layer, as well as an intermediate resin

layer. 15 A first mofd L5 R QLGRS G RESARIE FIRUPRELH Ly WRe O i HapliR dH St fsiting

apparatus amgk aaseapBedasit Inyjectibinilady, eheeposHiomfifectapvdeikre frayidesifierarermediate
resin layer via a second channel of fthe moldi_r&mratus. 20 The first resin layer, the second resin layer,
and the interhPBiaR" FedRi Bt UPSHEPhRRR at the intermediate resin layer is adjacent to the first

resin layer and to the seqonek resijudtivey, tied gratihenmieetedisdenayaionaparasesttie filsiteesin layer

i a%er is not

from the second redc,in Iaxe{. In other words, the first rean I
10 second resin for a subsequent injecting when the position of the moveable core

is different from a pre-determined second position.

The application provides a molded plastic part. The molded plastic part includes

a first resin layer and a second resin layer, as well as an intermediate resin layer.

15
A first mold injection device provides the first resin layer via a first channel of a
molding apparatus and a second resin layer. Similarly, a second mold injection
device provides the intermediate resin layer via a second channel of the molding
apparatus.

20

The first resin layer, the second resin layer, and the intermediate resin layer are
provided such that the intermediate resin layer is adjacent to the first resin layer
and to the second resin layer, and that the intermediate layer separates the first
resin layer from the second resin layer. In other words, the first resin layer is not
25 connected to the second resin layer but is separated by the second resin layer

via the intermediate layer.
The molding apparatus can compress the first resin layer, the second resin layer

and the intermediate resin layer. Such a compression can cause the compressed

30 layer to have a uniform density.
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25connected to the second resin layer but is separated by the second resin layer via the intermediate
layer. The EnoEI)din paratus can compress the first resin layer, the second resin layer and the

layer. _The polding ap | !
intermediate’resin layer. 'Such a compression can cause the compressed 30layer to have a uniform
density. 2MBN 020 SG The application also provides a molded plastic part. The molded plastic part

includes a fi"Fhéo?pﬁﬁﬁﬁ'éﬂﬁﬁ%’@ﬂﬁb@ié%%‘%ﬁﬂ&é@ﬁﬁgﬂémrt@ﬂ' welhasidsripegnegiale gemponent
layer. 5A first mold injection device via a first channel of a molding apgaratus provides the first component

layer and a SE48RY BIHPOTRIAPRIRI IWEHRBY AREAIANTOIIRGBEHEPYET @54 88cBAAS the

molding appgiatietiRieviteaibadntaepediate component layer. 10The intermediate component layer is
provided adjacent to the first component layer and to the second component layer such that the

intermediate component layer separates the first component layer from the second component layer. The

first componantilgy efciansenivisedftetnalyirsniaahiestoili@rmiigidg aepanteoPrANGss layer can
comprise a second polymer with a second-filler, and the intermediate component layer comprises an
B%I);Hﬁgr“ﬁ{'l

! RN RYE RS h S FECPECHIBBBRAML i OXRH fHIEFYIRSy BeSRRRPEnt or some

intermediate

or all of thenmriviayihfe emialddlioaeief thediantillef. thie srtaing filss aatLb ivledaedirtarfter can
comprise electrically insulatin rticles, conductive particles, or semi-conductive particles. These fillers
allow the comﬁgwéqmg@gﬁ?é{?ﬁﬁerent properties. Furthermore, the component layers may also
have different indices of refraction, 25 different light absorption coefficients or different reflectivities for

providing a mﬁter.ial Wit%ustomized optical prcg)erties. @fc rding to the a(&pli ation, the index of
refract m(Iy fdpleeR %%%’PRP%%, fBie )Jﬁn%f@’ e§ Cgrﬁgm Gitl "Rl %Om%%%er with
luminescent|sgaricontitsting Bebwnersomponent layer such that the intermediate component

layer separates the first component layer from the second component layer.

The first component layer can comprise a first polymer with a first-filler, the
15 second component layer can comprise a second polymer with a second-filler,
and the intermediate component layer comprises an intermediate polymer an in-
termediate-filler. The respective polymers and fillers may be different or some or

all of them may be equal.

20  One of the first filler, the second filler and the intermediate filler can comprise
electrically insulating particles, conductive particles, or semi-conductive particles.

These fillers allow the component layers to have different properties.

Furthermore, the component layers may also have different indices of refraction,
25 different light absorption coefficients or different reflectivities for providing a ma-
terial with customized optical properties. According to the application, the index
of refraction may increase from layer to layer, for example to provide a light cavi-

ty for a plastic laser with luminescent semiconducting polymers.

30 Fig.1 illustrates a cross-sectional top view of an embodiment of an im-

proved injection-molding machine in a first position,
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30Fig. lillustrates a cross-sectional top view of an embodiment of an im- proved injection-molding
machine in ?first p8§i ion, . 2MBN 020 SG Fig. 2illustrates a side cross-sectional view of the
injection-mo cﬁdng maZ ¢hing of Fig. 1, Fig. 3illustrates an expanded cross-sectional view of a part of the
injec- tion-molding machine of Fig. 2, 5Fig. 4illustrates a cross-sectional top view of the injection-molding
ma- chine offiidg.2l in a sefieReRLSItPRIddIcIBYtEaigsrRside G ressHremijprabranorfifte ma-
injection-molding ma- chine of the Fig. 4, Fig. 6illustrates an expanded cross-sectional view of a part of
the injec- 10tion-molding ol LT e Efqiié: 5, Fig. 7illustrates a schematic drawing of a compression
mechanism fogthe injectiqnuiieddég dnaskizm eéfigrds i BidHalralew dPargRecHralvéemjetthe

compression mechanism of the ) ) )
tion-molding machine of Fig. 2,

5 Fig. 4 illustrates a cross-sectional top view of the injection-molding ma-
chine of Fig. 1 in a second position,
Fig. 5 illustrates a side cross-sectional view of the injection-molding ma-

chine of the Fig. 4,

Fig. 6 illustrates an expanded cross-sectional view of a part of the injec-
10 tion-molding machine of Fig. 5,
Fig. 7 illustrates a schematic drawing of a compression mechanism for

the injection-molding machine of Fig. 1,
Fig. 8 illustrates a perspective view of the compression mechanism of the

injection-molding apparatus of Fig. 7,

15 Fig. 9 illustrates an embodiment of the compression mechanism of Fig. 7,
Fig. 10 illustrates a process flow chart for the compression mechanism of

Fig. 9,
Fig. 11 illustrates a cross-sectional top view of an embodiment of a bi-

injection molding machine in a closed position,
20  Fig. 12 illustrates an expanded cross-sectional view of a part of the bi-
injection molding machine of Fig. 11, and
Fig. 13 illustrates a part of the bi-injection molding machine of Fig. 12,

wherein the mold cavity is empty.

25 In the following description, details are provided to de-scribe embodiments of the
application. It shall be apparent to one skilled in the art, however, that the embo-

diments may be practiced without such details.
Some parts of the embodiments, which are shown in the Figs. below, have simi-

30 lar parts. The similar parts may have the same names or similar part numbers.

The description of such similar parts also applies by reference to other similar

15



injection-molding apparatus of Fig. 7, 15Fig. 9illustrates an embodiment of the compression mechanism
of Fig. 7, Flg 10illu gﬁte a process flow chart for the compression mechanism of Fig. 9, Fig. 11illustrates
a Ccross- sectlonai\]t % %f an embodiment of a bi- injection molding machine in a closed position,

20Fig. 12illustrates an expanded cross-sectional view of a part of the bi- injection molding machine of Fig.

11, and Fig. d@itisintee a:pprbfithe hineieslor-maiRigaapesioe of BslRimberamitheymeld cavity is
empty. 25In the following description, details are provided to de-scribe embodiments of the application. It
shall be appaReHALERY Bhe skilled in the art, however, that the embodiments may be practiced without such
details. Some parts of the embodiments, which are shown in the Figs. below, have simi- 30lar parts.

The similar parts may have the same names or similar part numbers. The descrlptlon of such03|mllar parts

also applies Biprdf&inie A JMHEFUANiIMAPIINBRIRPYEEL0- The injection-molding machine 1

5 includes a die assembly 12 that operates with a mold injection apparatus 11,
which is fixed to a machine bed 33. The term “die” is also known as “mold” or

“mould”.

The die assembly 12 includes a stationary die 13 and a moveable die 14. The
10 moveable die 14 is positioned next to the stationary die 13. In a closed position,
the moveable die 14 and the stationary die 13 define two internal mold cavities

16, as shown in Fig. 1.

The stationary die 13 and the moveable die 14 also comprise grooves that form
15 channels 17 when the die assembly 12 is in the closed position. This is illustrated

in Figs. 2 and 3. The channels 17 are also known as runners.

As can be seen in Fig. 1, the stationary die 13 is placed next to a first major sur-
face of a cavity plate 15 and it is removably taken up and received by the cavity
20 plate 15. The cavity plate 15 is also called a stationary die receptacle. Both the
cavity plate 15 and the stationary die 13 have central openings for taking up a
runner insert 26 that is placed into the central portion of the cavity plate 15 and
into the central portion of the stationary die 13. The runner insert 26 has a hollow
core, which is provided as a channel or a runner 32. The runner 32 is connected

25  tothe channels 17. These connections are not shown in the figures.

One end of the channels 17 is adapted to receive molten resin from the mold in-
jection apparatus 11 through the runner 32. Another end of the channels 17 is
connected to the respective cavities 16 via outlets 21, which terminate at an out-

30 let orifice in the stationary die 13, as can be best seen in Figs. 2 and 3.
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parts, where appropriate, thereby reducing repetition of text without limiting the disclosure. Fig. 1 shows
an injection- l\(/l)é(il\%n acShine 10. The injection-molding machine 10 5 includes a die assembly 12 that
operates with a -mold-i jecﬁon apparatus 11, which is fixed to a machine bed 33. The term "die" is also
known as "mold" or "mould”. The die assembly 12 includes a stationary die 13 and a moveable die 14.

The 10 movgakiafiigel<eisropsitionad aexdenberipiiafiar cieot héncadilgssdeosiophibe ioveable die
14 and the stationary die 13 define two internal mold cavities 16, as shown in Fig. 1. The stationary die

13 and the "YBRSSE S féﬂ%’Béiﬂbﬁé‘é@?&o%%&@?ﬁf%pi%@&ﬁné'?spﬁc\%&?méQji% Wslembly 12 is
in the closedpgsitienrrabis o3 Blusdinsieldnofags. 28 athidh Tisgigbanoalselmacdial KEYA) FHaUNNers. As

can be seen in Fig, 1, the stationary die 13 is placed next to a first major sur- face of a cavity plate 15 and
it is removalSiPAREIPAR L RiSeRlen B7lieR 2 SiatonayiRlate s THRCRYMPIAR 235 AHRYES Ied a

stationasy digrereptasipirRopiateexgavity plate 15 and the stationary die 13 have central openings for
taking up a runner insert 26 that is placed into the central portion of the cavity plate 15 and into the central
portion of the stationary die 13. The runner insert 26 has a hollow core, which is provided as a channel or

a runner 32. A ke ondemaibis saraeste iReteihe singnprie 128 Thesshcinoppbens asetnetfigewn in the
figures. One end of th$ channels 17 is adapted to recei\éf)amolten resin from the mold in- jection apparatus

11 through RS A JhifeFanPEIIRIdRAels RAFEEIMER G MREHEL BERT 'BS6Hes 16 via

outlets 21, wguchriesrainaipiay anast28 Heiwidisedndhe statienesy tieatBinzeaagoba heshiasn in Figs. 2
d3.
an 10 tion head insert 30 has a central opening 47, is aligned with a central opening 45

in the clamping plate 28.

Referring to the moveable die 14, it has multiple hollow cores in which longitudi-
nally moveable cores 18 are inserted. The moveable cores 18 are attached to a
15 moving apparatus 19. The moveable cores 18 are also inserted inside a core
plate 20 that is adapted to keep the longitudinal axe of the moveable cores 18
essentially horizontal and essentially parallel to each other while allowing the
moveable cores 18 to move back and forth essentially in the horizontal direction.

The core plate 20 is also called a guiding core.

20
The moveable die 14 is placed next to a first major surface of a moveable die re-
ceptacle that is provided by the core plate 20. A second major surface of the mo-
veable die receptacle 20, which is opposite to the first major surface of the mo-
veable die receptacle 20, is attached to the moving apparatus 19.

25

Referring to the moving apparatus 19, it includes wedges 22 and a lifting block
23 together with hydraulic pistons 25. The wedges 22 are located next to the lift-

ing block 23 while the lifting block 23 is in contact with the moveable cores 18.

17



2MBN 020 SG As can be seen in Fig. 1, a second major surface of the cavity plate 15, which is opposite
to the first m?&o]?r) suBf%Se of the cavity plate 15, is placed next to a first major surface of a clamping plate
28, which is ixed to the machine bed 33. The clamping plate 28 is also called a stationary plate. The
cavity plate 15 is attached 5to the clamping plate 28. A second major surface of the clamping plate 28,

which is oppprigeiedpedicst Bl Yesurdeehide siRaRIRa BRiee2Ry drRineqsisiens Panvngetion head
insert 30. The clamping plate 28 is attached to the injection head insert 30. The injec- 10tion head insert

30 has a cerfrAN8fURIRG PHsSigradanied dantay e JoRinGSPS T YRNGLSRIADIANAHES BiSerring to the

moveable digfidg ibldak 7R!Gipke8lipvnseResliffivg itbdrEBtudi- nally moveable cores 18 are inserted.
The moveable cores 18 are attached to a 15 moving apparatus 19. The moveable cores 18 are also

inserted inside a core plate 20 that is adapted to keep the longitudinal axe of the moveable cores 18

essentiglly hprgantrl guylzspantaliiaial gl Reash pihet while silonine thelimsysabigcee e 18 to move
back and forth essentially in the horizontal direction, The core plate 20 is also called a géuidin% core. 20

The moveabft H1E YA RINRREN féxd LD AR R EE GPAIov BN G R EDIELAATatds provided

by the core pldenZ8iAgseirestdanaiprserfaseciile sopvealge pig tremaale 20 Witkhda epposite to the
first major syrface of the moveable die reﬁgtgcle 20, ingttached to the m_oving% ag)%)aratus 19. 25
DALLREdg 2

Referring to RESHAVind Goparates", RE SIS IHIEGHRBR I o mR¥ERRRN hydraulic

pistons 25. Terenerilerhidaigdinaeduntxtss e dfiinadlack AsovhiledhebitingoiathZatiein contact
with the moveable cores 18 2NMBN 020 S(z“u . ,
10  wherein the inclined surfaces 27 of the wedges 22 contact the lifting block 23 via

its inclined surfaces 29, as illustrated in Fig. 1.

The inclined surfaces 27 and 29 are also adapted such that the lifting block 23
would be positioned farther from the die assembly 12 when the wedges 22 are
15 positioned away or farther from the lifting block 23. Similarly, the lifting block 23
would be positioned near to the die assembly 12 when the wedges 22 are posi-

tioned toward or nearer to the lifting block 23.

The lifting block 23 is guided by the core plate 20 such that the lifting block 23 is
20  moveable essentially in the horizontal direction while it slides on its inclined sur-
faces 29 against the inclined surfaces 27 of the wedges 22. This can be seen

from Fig. 1.

The hydraulic pistons 25 are attached to an intermediary plate 36 of a die clamp-
25 ing apparatus. The intermediary plate 36 is also called a die clamping moveable
plate. The die clamping apparatus is not shown in the figures. The intermediary
plate 36 is attached to a base clamp plate 38 via a support ring 40 and to the
moveable die receptacle 20. The base clamp plate 38 is also called a main mo-
veable plate.
30
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The wedges 22 are secured to piston rods 31 of the hydraulic pistons 25, wherein the piston rods 31 are
adapted to move th&rgs%ective wedges 22 towards the lifting block 23 or away from the lifting block 23.

5The WedgesDﬁNhave inclined surfaces 27 that correspond to inclined surfaces 29 of the lifting block 23.
The inclined surfaces 27 and 29 are inclined in relation to the moving direction of the moveable cores 18.

Put diffefen“VhH”'EdQé'iél@ﬁwﬁ%féﬁ@%@?s%@@@cﬁfﬁ@@é@%p@%@é|ﬁ!\f@rthﬁﬁﬂﬁ‘fi@rﬁ@%ﬁﬁﬂ igf the
moveable cores 18. These inclined surfaces 27 and 29 are also in contact with each other, 10wherein the

inclined surfACB&5hPYha WYL PISIRAAL thERHMERIRKS IR ARNIRIINY SuPREd28 8 illustrated
in Fig. 1. Thenaehnrdmadfages 27 and 29 are also adapted such that the lifting block 23 would be
positioned farther from the die assembly 12 when the wedges 22 are 15 positioned away or farther from
the lifting block 23. Similarly, the lifting block 23 would be positioned near to the die assembly 12 when

the wedges 22 ajeepipined iewarscpenaarer sopeeaditsjedunckiziR FheTifftngupeslsr28jiscatided by the
core plate 20 such that the Iifti%lblock 23.is 20 moveable essentially in the harizontal direction while it

slides on its MBHh e siHaRS 9350 MRS PR AR PRIS7 AR tHUGH RIESST R & be seen

from Fig. 1. v/;]mﬁchy@rggggn@iéttlmﬂw%%a@Fﬂ@ﬂpﬁﬁé&@eﬁ@épfﬂﬂﬂ@iﬁ@ﬁi@%&ﬁ i@b@t@iﬁcﬁ%@ﬁ. 25ing
apparatus. The intermediary plate 36 is_also calle ie clamping moveable plate. The die clamping
apparatus is W SHERAT R FRAIGRIAE 38 St RlIaH) HBICS R BRI RGP SR Ad late 38 via

a support ringétead todhnmeyaailiewliedecepthelaribrmbeifpselakends piata 38nsralstofialed a main
moveable plate. 30 MEE{ 02(% SGIéT e base Cl%%ﬁ? late 38 is zlﬁ]o connected :ﬁ a knee lever
mechatiism S8 IDEHINAPLIRFY AaRGRIB WG NBVEP MRS EM S8R TRLEY to the
machine be@3 abfineeigiaapincléis etiacoedio andwealits ejectos. pratecad. Bdessonesiestajector
Figs. 12 and 13, the ejector pin 24 comprises a circular groove 43 which is lo-
cated at a side of the mold cavity 16.

15 The mold injection apparatus 11, the hydraulic piston 25, and the hydraulic piston
41 are connected to a control unit 50 via hydraulic lines that include pressure

sensors 34.

In operation, the die assembly 12 is moveable between an open position and a
20  closed position. In the open position, the moveable die 14 is positioned apart or
away from the stationary die 13. In contrast, in the closed position, the stationary
die 13 is positioned next to the moveable die 14 such that the stationary die 13

and the moveable die 14 define the internal mold cavities 16, as shown in Fig. 1.

25  The moveable cores 18 are moveable between a reduced volume position and a
normal volume position. The normal volume position is illustrated in Figs. 2 and 3

while the reduced volume position is illustrated in Figs. 5 and 6.
When the die assembly 12 is in the closed position and when the moveable

30 cores 18 are in the normal volume position, the moveable cores 18 do not block

the outlets 21 of the channels 17. This is better seen in Fig. 3.
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plate 44 is also called an ejector actuation plate. An inferior ejector plate 42, which is secured to the base
clamp plate 3% E)\IIO?§S theGsuperior ejector plate 44. The inferior ejector plate 42 is also called a blocking
plate. The ejec%r pin 94 inserted in a central hollow core of the intermediary plate 36, in a central
hollow 10 core of the lifting block 23, a central hollow core of the moveable die receptacle 20, and a
central hollow core of the moveable die 14. As can be seen best in Figs. 12 and 13, the ejector pin 24
comprises a circular groove 43 which is located at a side of the mold cavity 16. 15The mold injection

apparatus 1YVHRIHDE NSRS Lo 8 B HRIGITEPHIEH ¥9!ureBaRdeRd s MR Enit 50 via

hydraulic lings thatipabistsk RirgastHe<FeReoss s 2 DRE iRéoh Htmeie apseithlini? dmnasahle between
an open position and a 20 closed paosition. In the open position, the moveable die 14 is positioned apart

or away fronh @RI YR AR QEUEE 41 IDHrSLPRFIHE R JheHo LY aRLal SHPRSR id B3MPpositioned
next to the meeabdledtiss Lissudhetihms dhingtatienanysdirel tanerihe snoveahie #ie ddadeine itre internal

mold cavities 16, ?s shown in Fig. 1. 25 The moveable cores 18 are moveable between a reduced volume

position and PHSMAL0810MeF J8RISHNTRE GRS bR RB AR iSaNIGR iIFNtSdS. 241 3 while the

reduced volywerppsitip) &.illstrieddoddasvdiang posibhenibentte assenddies2lis mdbearglosed
position and when the moveable 30cores 18 are in the normal volume pasition, the moveable cores 18 do

not block the?GRel& YUPE Qi dARetier FarlieSsledBF SRR, FOBRIOFSIDMBRE 7P8/SE VoA the

moveable cthaﬂaitémmm@@uﬁed volume position, the moveable cores 18 block and cover the
outlets 21 of the channels 17 such that any molten resin within the outlet 21 is in contact with the
circumférential surface of the mo- 5 veable cores 18. The blocking prevents the molten resin within the

channels 17 fiand|owmgnoveablbedis nneioyteisatie thioytiieenmoldraayities Iflath o s wkiteriseen in Fig.
6. In this reduced%{1 Iun;éeerg?ositiocrl, the rr?ov?ggle cores 18 also reduce the volume of the die cavities 16,
thereby com%‘é% MRS G a5, RUAEHR take up therein. 10

The base clamp plate 38 is in turn moved by the knee lever mechanism 39,
which is actuated by the hydraulic piston 41. The control unit 50 controls the hy-
15  draulic piston 41.

The intermediary plate 36 can be actuated such that it moves away from the sta-
tionary die 13 or towards the stationary die 13. When the intermediary plate 36
moves away from the stationary die 13, the moveable die 14 also moves away
20  from the stationary die 13 to enter into the open position of the die assembly 12.
Similarly, when the intermediary plate 36 is actuated toward the stationary die 13,
the moveable die 14 also moves toward the stationary die 13 to assume the

closed position of the die assembly 12.

25  The mold injection apparatus 11 is used for receiving resin pellets. The received
resin pellets are intended for kneading and for plasticizing by a screw mechanism
of the mold injection apparatus 11 in a manner that is controlled by the control
unit 50. The plasticizing process includes a step of including plasticizers into the
resin pellets. The plasticizers serve as to impart flexibility, workability, or stret-

30 chability to the resin pellets. The mold injection apparatus 11 is also used for

heating these resin pellets such that the resin pellets are in a molten state. The

20



In use, the moveable die 14 is positioned by the intermediary plate 36, which is moved by the base clamp
plate 38. TPeBb s&zc amp plate 38 is in turn moved by the knee lever mechanism 39, which is actuated
by the hydrauhﬁc piston 4T°The control unit 50 controls the hy- 15draulic piston 41. The intermediary plate
36 can be actuated such that it moves away from the sta- tionary die 13 or towards the stationary die 13.

When the inteenediaty el aRots eyesaway bennjeetstntinmaiidimdid, Hsimayvaablt dir lfalso moves
away 20 from the stationary die 13 to enter into the open position of the die assembly 12. Similarly, when

the intermed®aSEPIRIY 36-is actuated toward the stationary die 13, the moveable die 14 also moves
toward the stationary die 13 to assume the closed position of the die assembly 12. 25The mold injection
apparatus 11 js used for recei\_/in%Hr n ﬁellets. The received resin pellets are intended for kneading and

for plasticizind'By 8¥2rBR/IRIe RS g,ef% RRIRSH e TR A AR eSRUNAIRAE 1Rt [9€ontrolled by

the control utiehBophe ttagtiniaing, RISecrRAMNBIUAS IHe it SbffeslE na aasticrers EatippIkesin pellets.
The plasticizers serve as to iml%a_rt flexibility, Workabil’iil'g/é or stret- 30chability to the resin pellets. The mold
i

injection appRRLtHRe! 14ENGdY FsbAtSH WS JaRIRE 20811 8uglResy UG UNERARR S e in a

molten statesiifieicHhg N B2 AHearvplisi sisde/ aaws Hictesikibaniestesinte the preltbapyities 16 of
the die assemglé 12. The resin peIIetsqiEé\lfmigitherm lastic material or thermosetting material. The 5

thermoplastiMARLERRIMARRARHEN A"Ss feNiay Pl rulatrye e RRINRRIS AR Mo a liquid
when heatedihaihiusas deiatelassyusiaiaadievaoeled vrabtiefiires hestheimpmapbeypelyfeats can be

melted and be molded repeatedly. Most thermoplastics are proyided as high-molecular-weight polymers
that ha b oL SECHBTh IR S AT o o) UG R AR BB G HEHLI T mongn
stronger dipaberdipalerinigrastiuisnandinydingao bHagdiag asuiadiia polpdanene thrhgghsiadng of

tic ri found in palyst ..The thermoplastic material often has rejnforcing fib duced
ffom ceramicHBEETARLSAOETE, TRELATEABASTS BISHREAIJIAE FPERatbiR: Mg Beting.

material, alsi Kiissws), asedaliierfitess! plastiganrfdisds alpatymessnatesiahdraiogenersibisterial,
also known as a thermoset plastic, refers to a polymer material that irreversibly

15 cures. The cure may be done through heat that is generally above 200 degree
Celsius, through a chemical reaction such as a two-part epoxy, or through irrad-

iation such as electron beam processing.

In one example of the resin pellets, the resin pellets are primarily formed from

20  polypropylene and have a length of about 2 to about 100 millimeters. The resin
pellets have, in an amount of about 20% to about 80% by weight, reinforcing fi-
bers, which have a length essentially equal to that of the resin pellets and are ar-
ranged essentially in parallel. In a case of a mixture of the resin pellets with other
pellets not containing reinforcing fibers, the mixture often has reinforcing fibers in

25 an amount of about 5% to about 70% by weight, preferably about 5% to about
60% by weight.

The injection head insert 30 is intended for engaging the mold injection appara-

tus 11 that provides the molten resin.
30
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15 cures. The cure may be done through heat that is generally above 200 degree Celsius, through a

chemical rea2cti n 585 as a two-part epoxy, or through irradiation such as electron beam processing. In
MBAL . SG . L

one example of the resin pellets, the resin pellets are primarily formed from 20 polypropylene and have a

length of about 2 to about 100 millimeters. The resin pellets have, in an amount of about 20% to about

80% by weigttermiafesainasihes snihigbdryaratenathriepronialy asialil)dbrooiheaiesis pallets and are
arranged essentially in parallel. In a case of a mixture of the resin pellets with other pellets not containing

reinforcing fikERYRe xR She?h 2L 1BREHIARG IS 2S JATNRIUANET AR S o Bt 70% by

weight, preferablyghpet ‘eimier ap@etS7otb\heeiabid Eheilrieat®n head insert 30 is intended for
engaging the mold injection apparatus 11 that provides the molten resin. 30 2MBN 020 SG The molten

resin is intended for transmitting from the mold injection apparatus 11 through the runner 32 of the runner

insert 26, thrpnghhibRIreanges 1k ans! ey the swRgr ktielsibh tethe areldeaidtiesntpirhe mold

cavities 16 are used for receiving the molten resin and for forming the received molten resin into a

pre-determilEGLHEHSTPHETHATEY TEQPsBIETfELLHREISdUFHARAHY B60l8EMEFoHRFIMSANLES: products.

In the open pasdiinsuthicistatioteslediec Hisrpasilidingd apaidtubtghermpecapin dipdidsnicthénat the
finished moldings can be remaved. The ejector Pins 24 are used for removing the 10finished moldings by

urging the firfGHIANARYIGHRgL DiR FPHLEBISEh L ILMBRF1BIOVRERNS TS dAickER TR EE hydraulic

pistons 25. TrieheeniroltingSehad e rendosae Thatekcitrytinsuzh arcadigitabseanvaey, twbich can be
programmed. 15 to move the moveable cores.18. In particular, the hydraulic pistons 25 can position its
respoctive wiISBED TYINERR Bleang Rs-DSnSChimalFlis 1 Mo Ra e Sy assh Bbwedges 22

are positioneiptowards the lifting block 23, the wedges 22

The control unit 50 controls the hydraulic pistons 25. The control unit 50 has a
sequence control circuit, such as a digital sequencer, which can be programmed

15 to move the moveable cores 18. In particular, the hydraulic pistons 25 can posi-
tion its respective wedges 22 towards the lifting block 23 or away from the lifting
block 23.

When the wedges 22 are positioned towards the lifting block 23, the wedges 22
20  exerts a pressure force on the lifting block 23 to move the lifting block 23 together
with the moveable cores 18 towards the stationary die 13. The moveable cores
18 then assume the reduced volume position. In this position, the hydraulic pis-
tons 25 exert forces that are transmitted via the wedges 22, via the lifting block
23, and via the moveable cores 18 to the molten resin in the mold cavities 16 to

25  further compress it.

The machine bed 33 is intended for supporting and for fixing the stationary parts
of the injection-molding machine 10 and the stationary parts of the mold injection
apparatus 11.

30
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20 exerts a pressure force on the lifting block 23 to move the lifting block 23 together with the moveable
cores 18 tow, l\;l%%]t & tatignary die 13. The moveable cores 18 then assume the reduced volume
position. In this position, the hydraulic pistons 25 exert forces that are transmitted via the wedges 22, via
the lifting block 23, and via the moveable cores 18 to the molten resin in the mold cavities 16 to 25further

compress it. Iﬁhﬁl@ﬂﬁw@ﬁwbﬂ@bﬁérﬁ? inteRdedsiarssporting o Werdidspihe siahenasd Rartsof the
injection-molding machine 10 and the stationary parts of the mold injection apparatus 11. 30 2MBN 020

SG In one infEREMARBH! thERMBES RS EN SRR M WeBgELDE re MRINEEPA"NSRIER Bbout 3

degrees, as jlytatefldnonighe s fBWBNGUSIPN TOSS BlesxEré DAressweveddeese wyeangdges 22. The
pressure on each wedge 22 extends over a circular area with a diameter of 25 millimeters. This area

corresponds¥eh h GIFEHI @ 2762 Wih @dliameter 8f e diimeiBrasddls AR raYEtB AR dO on a

moldingsof aglieapsaenbly Deai’ cenineiad esgaakl. TRHprésswaingiataastsRigeRéash3l exerts a
pressure of 80 bar on the v_vedge 22 and assuming no frictional loss, each wedge 22 would then transmit

a force of 10"P5488 R 2 POYE'A NTRGHEAEPE AESrBES onto the moveable core 18. This
then translates to a total force of 151076 Newton from the two wedges 22 on the molding or to a total
pressure of 7951 bar on the molding. Thisfialculated pressure is higher than 900 bars, which is the

maximum thaSHEHRELAbAHARMEE JPthe bifsPER é‘aHrEP&él'lﬂ%eogfl%o AR e g the

injection-molstuaveghing LibigritgrsiiadelewcH hecopihed inoludetarsteardfipsiriordie slie assembly
12 such that_the maveable di Jqdégresses the ?tationaw% 3to fogln the(ﬂséld cavities 16. 20 The mold
injection appiait NE VR ivd0dSH ALt K GaRE Rl A Rar A R (MR IR BBt 11 then

kneads and pRastinizetied nesisRedstto Bhvrgsiorpelletsl s asmenitoriy mireas tviningddeskneading
and the plasticizing process, the resin pellets are heated such that the resin pellets_in the mold injec-
P ngoln%lﬁ)e mo?glng or toIaF%otaﬁ pressure ofd79u51 bar on the %o?ﬁng. 'I"hls ca%u- ke
lated pressure is higher than 900 bars, which is the maximum that most injection

machines of the prior art can produce.

15
One method of using the injection-molding machine 10 is described below.
The method includes a step of closing the die assembly 12 such that the movea-
ble die 14 presses the stationary die 13 to form the mold cavities 16.

20

The mold injection apparatus 11 receives resin pellets. A screw mechanism of
the mold injection apparatus 11 then kneads and plasticize the resin pellets. The
resin pellets are also uniformly mixed. During the kneading and the plasticizing
process, the resin pellets are heated such that the resin pellets in the mold injec-

25  tion apparatus 11 become molten.

The molten resin is then extruded or is forced into the runners 17 of the die as-
sembly 12. The forcing also pushes the molten resin into the channels 17 for de-
livering into the mold cavities 16.

30
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25tion apparatus 11 become molten. The molten resin is then extruded or is forced into the runners 17 of
the die asseg1b| lé. The forcing also pushes the molten resin into the channels 17 for delivering into the
mold cavities Dl_dg\% Zﬂ\/léﬁl 020 SG At the same time or a short time afterwards, as controlled by the
control unit 50, the piston rods 31 move the wedges 22 away from the lifting block 23 to allow the

moveable coseshEBJariONmMEO e RpIdHEd M LiRe MRS NaY Vb ibieeeNeih sesthitelvsrius the channels
17, the pressure of the molten resin in the mold cavi- 5 ties 16 may push the moveable cores 18 farther

away from tHBSRIFBILI HSL MR VRLRSS thé AN IR (BFdiuoiRigthe A dthlrsifide position.

The molten igsiveae corudetslydilibeeneltheavdiasal 9duiRE ptalitiofltovais. the penal it 50
controls the piston rods 31 to bring the moveable 10 cores 18 into the reduced volume position. This is

accomplished! by S SstoeotRAENRRiAg e RIESERE 2 IR ARPHSS IRHE BobeIBOh & turn pushes
the lifting blagks2Bd oy rithiethidtinoasrislie dareEhesmanBablarayarols thealheaionih/tarliftng block 23

are then positioned nearer to the stationary die 13. 15In the reduced leume osition, the moveable cores

18 also blocKYHEBRHRMNE7 BRI ORE BRLETHES ré8id HAH EnBRARINYS! enBRELNiees. In

addition, in thipIpaisitedin thewynebiepleasly i\imeyathbrey e Besenaigisatine or area that is defined by
the die assembly 12. In the closed position, the movea- 20 ble die 13 is placed directly next to the
stationary die 12 such that both dies 12 and 13 defines the said separation line. The separation line often

has an area Agtdnalgiotad io gyt afie8oessiesis hatesis ihitlsiS alse baledtadwiboedBRh. The
moving of the resin away from the sgé)‘iration line reduces_or. eliminates tlr.e formg&ié)g of the said excess
materiaPon ¥ F&siPol o ﬁuj?% WW%&B?WCH nef %m&ﬂ%ﬂ/ eSS has an

advantage ofallo®ingdvngatie nveakje sotakenwp e asentialy theckiBe Presautaraf themaevaable cores 18
. In_other words, the exerting forces of the

without pressure getting lost back into the channels 17
moveate ool a PR 5 oF AN EOSCH6bke EsTHMRRNG GO JooLadothsb
especially beviefidial fidtiregrbiten23 are then positioned nearer to the stationary die 13.

15 In the reduced volume position, the moveable cores 18 also block the channels

17 and stop the molten resin from entering into the mold cavities 16.

In addition, in this position, the molten resin is moved away from a separation line
or area that is defined by the die assembly 12. In the closed position, the movea-
20  ble die 13 is placed directly next to the stationary die 12 such that both dies 12
and 13 defines the said separation line. The separation line often has an area for
holding a thin layer of excess resin material, which is also called a burr or flash.
The moving of the resin away from the separation line reduces or eliminates the
formation of the said excess material on the resin or molding.
25
The blocking of the channels 17 by the moveable cores 18 has an advantage of
allowing the molten resin to take up essentially the entire pressure of the movea-
ble cores 18 without pressure getting lost back into the channels 17. In other
words, the exerting forces of the moveable cores 18 are efficiently transmitted to
30 the molten resin with no or little losses. This is especially beneficial for a molten

resin that is rather stiff. This manner of blocking is also very simple to design and

24



resin that is rather stiff. This manner of blocking is also very simple to design and 2MBN 020 SG easy to
implement, sénc%n@?t?ditional moving parts are used. This is unlike other implements that use additional
o bl

plungers or Valves odk a flow of molten resin. 5An extruder of a mold injection apparatus is often

used to force the molten resin in the mold cavity of the injection-molding machine. The compression of the

moveable casgslBidorpREENEINCERIIgAdIEINRAEVING F2etSXaFddeseln ToIASLiReNdeMeable core

may high pressure that exceeds the pressure of the extruder. 10The reduction of the volume of the mold
cavities 16 afSdTRBIBUSHBA LSGRAIHORG R WapRFRREyRINES IR A Jevh oEER! B0 Gferently, the

molding surfgige of the mold cavities 16 would have close contact with the molten resin. Mold cavities with
small features or mold cavities that are thin may not be easily filled completely with the molten resin. The
pressure of the cavity reduction would help 15to reduce or to remove this incomplete filling. Thus, a more

consistent canptaLtiEn® LA thR MoljeaidtespbRiatanserefle N sltidnorce e enb Bé amaint of injected
material by position of actua_ting)de- vice is.very accurate because voids or gaps in the injected resin are

closed or 204H1e MR FBY e 0IRCHPHEOSHIBEON e BE, TRINRREHHR 2hBroMRice final

products thayeseleesyrecrseloeé\fiet pushtiemaliemresimissoriet Crolirgdiid. Buebrasagater or oil,
may be transferred to a cooling chamber of the die assembly 12 | the molten resin. 25Such a

0 COO0 n
Cooting chaHoO YRR ARG S ELeRHER T R s S RS S LSRG LIRS 13 Y5%h the desired

molding, the control
10  The reduction of the volume of the mold cavities 16 also urges the mold cavities
16 to be completely filled with the molten resin. Put differently, the molding sur-
face of the mold cavities 16 would have close contact with the molten resin. Mold
cavities with small features or mold cavities that are thin may not be easily filled
completely with the molten resin. The pressure of the cavity reduction would help
15 to reduce or to remove this incomplete filling. Thus, a more consistent complete

filling of the mold cavities 16 is ensured.

In short, measurement of amount of injected material by position of actuating de-
vice is very accurate because voids or gaps in the injected resin are closed or
20 are removed by the pressure of the compression. Hence, this method can pro-

duce final products that are very dense.

After this, the molten resin is cooled. Cooling fluid, such as water or oil, may be
transferred to a cooling chamber of the die assembly 12 to cool the molten resin.

25  Such a cooling chamber is not shown in the figures.

When the resin has solidifies sufficiently to form the desired molding, the control
unit 50 controls the piston rods 31 to bring the moveable cores 18 back into the
normal volume position. The die clamping moveable plate is also actuated to
30 move the die assembly 12 back to the opened position, wherein the stationary

die 13 is separated from the moveable die 14. The ejector actuation plate is then

25



unit 50 controls the piston rods 31 to bring the moveable cores 18 back into the normal volume position.
The die Cla%%% rrbo2v§ablée plate is also actuated to 30move the die assembly 12 back to the opened
position, whérem the™s at?onary die 13 is separated from the moveable die 14. The ejector actuation plate
is then 2MBN 020 SG activated to move the ejector pins 24 to remove the finished moldings out of the

die assemblydiR/atdhadinRiiedimok]sas tipmsdrandiendie eicaniamnal Maldmproyidest ynger the
5injection-molding machine 10. A robotic arm may also pick up the falling finishing moldings for

transferring YPBRMEY 18 shows an embodiment of the compression mechanism of Fig. 7. The hy-
draulic pistons 25 are connected to the control unit 50 via hydraulic lines that in- 10 cludes pressure
sensors 34. The wedges 22 have movement sensors 51, which are also connected to the control unit 50.

Alternatively SPSHIAERRGEMBIACAFLNEEh IR IR B OB QUitRAAN i AFHIS ML BRI 8E 1% end of the
moveabie carget@i-indharmaisheniiy. for A amelie. ApnThAPLESEUsR BSOS Bl MseHifey measuring

pressure exerted by the wedges 22 on the lifting block 23. The movement sensors 51 are used for

measuring NSO IV SIRTHES A G/Bes 22. Readings of the sensors 34 and 51 are transmitted

to the control unit 50, wherein the control unit 50 uses these readings for controlling the hydraulic pistons

25 and for cor_\trollien%%the mold Z%inhaction apparatus 11. The pressure readings provide an indication of
the pressure &erted'OWEn2hSNREH PRSI RitHAS (RR MRS RPEANIYNGHRRIREs AfehiWtrAnd iftEY Trom the

wedges 22 draulic pistons 25 are connected to the control unit 50 via hydraulic lines that in-
10 cludes pressure sensors 34. The wedges 22 have movement sensors 51, which
are also connected to the control unit 50. Alternatively or in addition, pressure
sensors may be provided at the hydraulic pistons 25 at an end of the moveable
core 18 or in the mold cavity, for example.

15 The pressure sensors 34 are used for measuring pressure exerted by the
wedges 22 on the lifting block 23. The movement sensors 51 are used for mea-
suring movements or positions of the wedges 22. Readings of the sensors 34
and 51 are transmitted to the control unit 50, wherein the control unit 50 uses
these readings for controlling the hydraulic pistons 25 and for controlling the mold

20 injection apparatus 11.

The pressure readings provide an indication of the pressure exerted on the mol-
ten resin within the mold cavity. The pressure is transmitted from the wedges 22
to the moveable core 18 and to the molten resin within the mold cavity. In con-
25  trast, the movement readings are used to provide an indication of the volume of

the molten resin within the mold cavity.
A pre-determined pressure of the wedges 22 corresponds to a molding pressure,

wherein the molding pressure refers to a pressure of the molten resin within the

30 mold cavity that is needed to form the molten resin.
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to the moveable core 18 and to the molten resin within the mold cavity. In con- 25trast, the movement
readings are2LbJ§BeI\<]JI té)zrt)?rogide an indication of the volume of the molten resin within the mold cavity. A
pre-determined pressure of the wedges 22 corresponds to a molding pressure, wherein the molding
pressure refers to a pressure of the molten resin within the 30mold cavity that is needed to form the

molten resinoRMRBASH SEUOIRG MrthemPh silerhiaEImATansion e shRwso faidiumigiasiion-molding

machine 10 is shown a flow chart 55 of Fig. 10. The flow chart 55 shows a step 58 of closing the die
assembly 1XARRARIS THEVE AHAYHEBRUISHRE [F¥mbien resin for injecting into the mold assembly 12 is

determined, in a step 61. The molten resin of the determined volume is later injected into the closed mold
assembly 12, in a step 64. The control unit 50 then advances the moveable core 18 by a predetermined

dis- 10 tance N flowehar Thewa reaiRRm U GiRiiRg PR AvdrAliRE Plisoe2s to exert

pressure on #gowrtaevdRina\biGhdherPresavfe CRsEsIGenttoHRa iR lePEs déhipladvanseielhe pressure
is transmitted from the wedges 22 to the Iiftin(ﬁ block 23 and to the molten resin within the mold cavity.

15In a geneffR SUAEE; #ledniitdh $sih ReMAliRe@sd Mo ife ARIEEH RRAVRLLEIR- B9 iR an outlet of

a runner thajgeeeivatottireroRlien newinl fiesempigldanjaciiefepparatus via an extruder. The moveable
core 18 may close the outlet such that the pressure exerted on the molten resin be increased above the

pressure of the extruder. 20 The pressure sensors 34 later measure the pressure that causes the

advancementid dhimsiM@sbBocHienlEdvarceie théOmbhisableasyiie d PIgpsupeedita siteendiansmitted to
the control unit 50. Afterward fghe rrbeasﬁl%ed pressure, valug.is cons”tlpared ng)ﬁﬂ a pre-determined maximum
th .

pressdr@ valt?é?qﬁ’a'%t@psﬁ’l @&@Wﬁ%ég‘u?@\/’gl\ﬁ%di Pfo?%'f‘ P%HﬁeoPY @#ﬂgl to the

maximum presone PaEue, éhersier6sunt advansingdge sz eabldicorendSoieperiercwdsagaiie The step
67 is repeated until trwe meaigredé)ofessure value is greater than or is ggual t%the m ximgm Bressure
value. moveable core 18 to advance. The pressure Is transmitted from the wedges 22 t

the lifting block 23 and to the molten resin within the mold cavity.

15 In a generic sense, the molten resin can be injected into the closed mold assem-
bly 12 via an outlet of a runner that receives the molten resin from a mold injec-
tion apparatus via an extruder. The moveable core 18 may close the outlet such
that the pressure exerted on the molten resin be increased above the pressure of
the extruder.

20
The pressure sensors 34 later measure the pressure that causes the advance-
ment of the moveable core 18, in a step 70. This measured pressure value is
then transmitted to the control unit 50. Afterward, the measured pressure value is
compared with a pre-determined maximum pressure value, in a step 73. If the

25 measured pressure value is not greater than or is equal to the maximum pres-
sure value, the step 67 of advancing the moveable core 18 is performed again.
The step 67 is repeated until the measured pressure value is greater than or is

equal to the maximum pressure value.

30 On the other hand, if the measured pressure value is greater or is equal to the

maximum pressure value, the movement sensor 51 then measures the ad-
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300n the other hand, if the measured pressure value is greater or is equal to the maximum pressure
value, the mg men%@ensor 51 then measures the ad- 2MBN 020 SG vancement of the moveable core
e

Y
18 correspont%qmgtg maximum pressure value, in a step 76. The measured advancement is later

transmitted to the control unit 50. 5 The measured advancement is afterward compared with a desired

advancemeRrjaraldmdRtactieRe’ tnd\eeaBleasste di gdvaneepsding vislenea madieriianppé daaneolume of the
molten resin in the die assembly 12. If the measured advancement is not essentially the same as a

desired advaiemdne FERABuRPR MraSHiGhadAReS R D IR T USRSBI 5 dBrh sscoitiSted, in a

step 82. Thegtep®4 of inject- 10ing the molten resin is then repeated. The measured advancement
provides feedback data, which can be used to con- trol accurately the volume of the injected molten resin
within the mold cavity. This implementation is different from other implementation that focuses on

accuratg 15mjestingaauneltanvastenisneis daterivara adnqidirg Maehingeki@dladRowemdrinjection

molding machine 90. The bi-iréection molding ma- chine 90 and the injection-molding machine 10 of Fig.

1 have simil¥PhS$dNPhe'eRrifr PARERARY TR QdMAN GRS PV IdeH a0 dRAICREEM OBE (Bth an alpha-

20bet symbaliméebitisjaedieenmeiing mrchisea88dntiudes afdiecnsempbhed advahepeaiatesgvith a first

mold injection apparatus and with a second mold injection apparatus.
: % lly tﬂe same as a desired sedvancerﬁg

not essentia I nt, the amount or the volume of
the next molten resin for injecting is adjusted, in a step 82. The step 64 of inject-

10 ing the molten resin is then repeated.

The measured advancement provides feedback data, which can be used to con-
trol accurately the volume of the injected molten resin within the mold cavity. This
implementation is different from other implementation that focuses on accurate

15 injecting of molten resin without data from a molding machine.

Fig. 11 shows a bi-injection molding machine 90. The bi-injection molding ma-
chine 90 and the injection-molding machine 10 of Fig. 1 have similar parts. The
similar parts have the same name or the same reference number with an alpha-

20  bet symbol.

The bi-injection molding machine 90 includes a die assembly 12 that operates
with a first mold injection apparatus and with a second mold injection apparatus.
The first and the second mold injection apparatuses are fixed to a machine bed

25 and they are not shown in Fig. 11.

The die assembly 12 includes a stationary die 13 and a moveable die 14, which
together define two internal mold cavities 16 when the die assembly 12 is in a
closed position.

30
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The first and the second mold injection apparatuses are fixed to a machine bed 25and they are not shown
in Fig. 11. Tt}e %& sembly 12 includes a stationary die 13 and a moveable die 14, which together define
cav

two internal Ao itles’ T6 when the die assembly 12 is in a closed position. 30 2MBN 020 SG The

stationary die 13 and the moveable die 14 also comprise grooves that form a plurality of inner channels

17A and a ppyligy-ef dlearmeladLif Witk AfediRea s\ disikelhroglpes treIBioN alThe inner

channels 17A are also called inner runners while the outer channels 17B are also called outer runners. As

seen 5 in FiflU8Brelnagh GRaRIS S 16 aRchcP Y Y AERHIRE GRAGARISHf BV dRg-Hig1s 17B. Put
differently, thessbaimnehbrid in feé placed ipsisiedheTthamitd rldianteschanngeldBdscantglased inside

the channel 17A. The statio_na)%die 13 is placed next to a first major surface of a stationary cavity 10

plate 15, whitff AHFRIHAIS %%Etﬁb%ﬁﬁ‘ﬂﬂfdéi\]rg?tﬁéec%\ﬁ%ﬁﬁﬁ?@ BBOHIAE Sai F&R 15 and the

stationasy digh 1Si§lave openilamiasitaiing dpeabiiet ranacprageted®hanciptaice nighinserts 26B.
The inner runper insert 26A izlflaced in an inner portion of the cavity plate 15 15 and it has a hollow

core, which SERMESS L1Gnkat shilerentdHife CR8RANE! chidStaqt PiAeH AR iERale RN #PREf the die

assembly 121 Figstradshahte ITEiLhanprised/ st anapigsHioeiereie molten resin from the first mold
injection apparatus through the runner 32A while second ends of the inner channels 17A are connected to

the respective cavity 16 via an outlet 21A, which terminate at an 20outlet orifice in the stationary die 13.

The outlet 2T g aties@gndie Aig.id 2l sdeuladkt thepHiet nagitsstpB e placestivreuiecpatyions of the
cavity plate 15 and the\g each have a hollow core, which serves as a runner 32B, as can be seen in Fig.
Hiibala8 £ P B0l BhEai

11. ThebunEP83s &8 {5 MVBa ! rgfzﬁigecﬁeﬂées-caé‘é%e?'}ﬂiﬁ/ 19. E’l%lf' ends of the

outer channete: Cévigy platie 1B d el tbecitativoigndesisireivdhp sarapdforakking cioarappriiatus through
the runner 32B while second endadof the outer channelgél?B are connected to the respective cavity 16 via

an outlet 21@9%%&%%%% AUEHEL PRI RE e Qtionary die 13. The outlet 21B can be seen in
Fig. 12.

The inner runner insert 26A is placed in an inner portion of the cavity plate 15
15 and it has a hollow core, which serves as a runner 32A. The runner 32A is con-
nected to the inner channels 17A of the die assembly 12. First ends of the inner
channels 17A are adapted to receive molten resin from the first mold injection
apparatus through the runner 32A while second ends of the inner channels 17A
are connected to the respective cavity 16 via an outlet 21A, which terminate at an

20  outlet orifice in the stationary die 13. The outlet 21A can be seen in Fig. 12.

Similarly, the outer inserts 26B are placed in outer portions of the cavity plate 15
and they each have a hollow core, which serves as a runner 32B, as can be seen
in Fig. 11. The runner 32B is connected to the outer channels 17B of the die as-

25 sembly 12. First ends of the outer channels 17B are adapted to receive molten
resin from the second mold injection apparatus through the runner 32B while
second ends of the outer channels 17B are connected to the respective cavity 16
via an outlet 21B, which terminate at an outlet orifice in the stationary die 13. The
outlet 21B can be seen in Fig. 12.
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30 2MBN 020 SG A second major surface of the cavity plate 15 is placed next to and is attached to a first
major surfacg Oéﬁ fér%stgtionary clamping plate 28A, as seen in Fig. 11. The second major surface of the
cavity plate I5'Is located oGpposite to the first major surface of the cavity plate 15. In a similar manner, a
second major surface 5 of the first stationary clamping plate 28A is placed next to and is attached to a

first major susfaeesiraagansListatiendnnelzapippriaia 888 plhregatoaddnaier isuitesshebithe second
stationary clamping plate 28A is located opposite to its first major surface. A second major surface of the

set of clampfdiSafEdIoBBUURTENS B BasREAHP IR YidAMRIBP i € SRS PPy pltd 2B, is
placed next th&0saebiscRtiRgbrGipratenieaiendaeny ipeest 39.iShedaieetioppiwat insare3frsas a central

opening that is aligned with a central opening in the clamping plate 28B. The clamping plate 28B is fixed

to a machindTEEe $81AGE M5 GaMY SRR mhdld FnfiEtigh Blpiiaiudeesnid ISiea4daRe same
maching bechBahd Fititsragtaiancelanipmppraebimdiesl gidtbasexdtipleahalievasacsen which

Iongitudinalg moveable cores 18 and Iongitudinall moving ejector pins 24 are inserted. 20 The moveable

cores 18 are SRR DA MfappeRatlSIRYOT ALY HIVBRING PEHES 48Bark e ¥t &Aitide a core

plate 20 thatggrastaptadie keepribsstanarbdinahasiaf platee8edikltoeared bBmssientialisHipszontal and
essentially parallel togaoh other while allowing the moveable cores 18 to move. 25The ?‘{f%c‘;}'? I pins 24

are attached T sBBEAGE efe GBF Pt ERO L HHERER QNS P Efet H ABRIZG R BiGR2 Bl ejector
plate 42, whighviseitged thdirhasajelasipfatdeBthdloikaphe Haasiosgeriglabele AdxiTiae ejector

pins 24 are inserted in hollow cores of an intermediary plate 36, in. hollow cores of a lifting block 23, in
ollondore s PARSERE it FB LR AP RS £ NSSRHe BRAR BBt RSB cores o
the moveableatig a4 peMBINIR20iSQidesardity dxtrerapppeaiion thbauangsimepavszg@ctor pins 24
that is shown in Figs. 12 and 13 can also be used in the embodiments of the preceding Figures 1 to 10.

The clamping plate 28B is fixed to a machine bed 33. The first and the second

mold injection apparatuses are also fixed to the same machine bed 33.

15
With reference to the moveable die 14, it has multiple hollow cores in which lon-
gitudinally moveable cores 18 and longitudinally moving ejector pins 24 are in-

serted.

20  The moveable cores 18 are attached to a moving apparatus 19. The moveable
cores 18 are also inserted inside a core plate 20 that is adapted to keep the lon-
gitudinal axe of the moveable cores 18 essentially horizontal and essentially pa-

rallel to each other while allowing the moveable cores 18 to move.

25  The ejector pins 24 are attached to a superior ejector plate 44, which acts as an
ejector actuation plate. An inferior ejector plate 42, which is secured to the base
clamp plate 38, blocks the superior ejector plate 44. The ejector pins 24 are in-
serted in hollow cores of an intermediary plate 36, in hollow cores of a lifting
block 23, in hollow cores of a moveable die receptacle that is provided by the

30 core plate 20, and in hollow cores of the moveable die 14.
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50perationally, the die assembly 12 is moveable between an open position and a closed position. The
moveable coge%IiLIS aé]g m%veable between a reduced volume position and a normal volume position,
being actuatétt i b8 direttion by the moving apparatus 19. 10When the die assembly 12 is in the
closed position and when the moveable cores 18 are in the normal volume position, the moveable cores

18 do not blmmaiﬂgtl@i&t?eléﬁmMimeﬂheﬁaﬂaﬁwéh@mtrh@j@@@dﬁtﬁi%@nfmaﬁéwﬁls 17B of
e

the die asse_mbléy 12. 15When the moveable cores 18 shift to the reduced volume position, the moveable
cores 18 blotk@RE chr@thd 6ABE'S2 ABMPRANM P ISMRRIUMORIS A e RIGHEE DY B I8HISS outer

channels 17B gf flig die assembly 12. This is done such that any molten resin within the outlets 21A and
the outlets 21B are in contact with circumferential surface of the moveable cores 18. The blocking
prevents the mol- 20 ten resin within the inner channels 17A and the molten resin within the outer

channels 17B9éithectigligsseanbly d2deonbloydng ints tibraaie waiiear 6pkntisgierHcasavalume

position, the moveable cores 18 also reduce the volume of the die cavities 16, thereby compressing the

molten resinC\RARG ROBIRp R rBIRVER0lE (X efhd Araf @ VGHNE ROGHRAJRUMR af05es are used

for receiving|iesin psliatsn Bhel i A@anthseenntenaldiniectios appatatteasihentthare casin ipgllets such
that the resin pellets are in a molten state, which allows the resin to be injected into the mold cavities 16

of the die as{¥HBRYI 8BP3fABA 690 SG The molten resin from the first mold injection apparatus is
intended for transmitting from the first mold injection apparatus through the runner 32A, through the inner

channels 17A, and through the runner outlets 21A of the die assembly 12, to the mold cavities 16.
o R T s SR e itV SR P A O TR AR i, rom
the second roetdsnjaction iaphay aldisriar audlivieepositnen SEB, thoougblthesreten shannels BldBk and

f the die assembly 12. to the mold

through the runner outlets 21 avities 16, In the gpen position, the
stationary dig{fﬂét%&iéif%aﬁé S5 GHBMIG 3161% aﬂS’dI@ﬁ”ﬁ&&ﬁ me%%rh‘ggambg ngs can be
removed. ThE7gesftaiepiie 24samblgerbior removing the finished moldings by urging the finished moldings
out of the open die assembly 12. One possible method of using the bi-injection molding machine 19
includes a

15 When the moveable cores 18 shift to the reduced volume position, the moveable
cores 18 block and cover the outlets 21A of the inner channels 17A and the out-
lets 21B of the outer channels 17B of the die assembly 12. This is done such that
any molten resin within the outlets 21A and the outlets 21B are in contact with
circumferential surface of the moveable cores 18. The blocking prevents the mol-

20  ten resin within the inner channels 17A and the molten resin within the outer
channels 17B of the die assembly 12 from flowing into the mold cavities 16. In
this reduced volume position, the moveable cores 18 also reduce the volume of

the die cavities 16, thereby compressing the molten resin, which is take up there-

in.

25
In use, the first and second mold injection apparatuses are used for receiving re-
sin pellets. The first and second mold injection apparatuses heat these resin pel-
lets such that the resin pellets are in a molten state, which allows the resin to be
injected into the mold cavities 16 of the die assembly 12.

30
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15step of closing the die assembly 12 such that the moveable die 14 presses the stationary die 13 to form

the mold cav%tl\i/lele .2The first mold injection apparatuses receives first resin pellets while a screw me-
chanism of the fitst gld%ﬁ;jection apparatus kneads and plasticize the received 20 first resin pellets.
These first resin pellets are also heated such that the first resin pellets become molten. Likewise, the

second moldrif¢eriisifeARPRIALHS iR CRE Epstanens irgetliorigtpandties is mifteread fremrihiesiiat resin
pellets. A screw mechanism of the second mold injection apparatus then kneads and plasticize the

received seddMl FOShPENBEst MRlddUecHRE ARSI NLAYAR e HBASLERASIRLRUAR da8ond resin
pellets becoppéneltemnEnisiipAolethugster olimestngaitie mokest tihst aasinsyihiplthe dirst mold

injection apparatus into the die assembly 12 for forming a first layer of resin. 30 The moveable cores 18

are moved &R BIFACRNIIRR HosriBH afie hfo R RR IS ATHE 6 e 505 TAREHBIE P Rratus is
afterwargl exifpsiacintithmisnae? BN HRIGEnghmonetsd &b @fribienstitassestiol dBpahausolten first

resin flows from the first mold ini%ction ?I}iﬁ)aratus, via the runner 32A, via the inner channels 17A, via the

outlet 21A, Y ARG AN P EARRIHED 1hE MEGE DRSS LB A VYRR YB8EEed volume

position, wheigie e 1BoyEaideiroesdBibipake the vidlgiokl ZbAinéshesnner channels 17A of the die
assembly 12. This stops the molten first resin within the inner channels 17A from entering into the mold

cavities 16. This blocking of the inner channels 17A also allows the molten first resin within the mold

cavities 16 torfake up&assRydidy, thieesthitpeegstice 18 1B BMINEABIE HeuesidgimmitRoHicBABlIessure

tting lost back into the i hannels 17A. By this, 10the first resin forms the first | f resin. Later,
i i tohowEHF i BB 18 SRR 68 0 AR SB R BHO CATC apparaius

into the die agsemioly dstriovifaynairg fnRteanehisiveigy tssirtiag itheeRhishibe fiisidaygs olutesin. 15 The
moveable cores 18 are then moyed pback to the normal volume position. The molten second resin of the
second moléhﬁgﬁﬁfﬁ%ﬁﬁé%ﬁﬂﬁ%( n extruded into the outer channels 17B of the die assembly 12. The
molten second resin flows from the second mold injection apparatus, via the runner 32B, via the outer

One possible method of using the bi-injection molding machine 19 includes a
15 step of closing the die assembly 12 such that the moveable die 14 presses the

stationary die 13 to form the mold cavities 16.

The first mold injection apparatuses receives first resin pellets while a screw me-
chanism of the first mold injection apparatus kneads and plasticize the received
20  first resin pellets. These first resin pellets are also heated such that the first resin
pellets become molten. Likewise, the second mold injection apparatus receives
second resin pellets, which is different from the first resin pellets. A screw me-
chanism of the second mold injection apparatus then kneads and plasticize the
received second resin pellets. These second resin pellets are also heated such

25  that the second resin pellets become molten.

This is followed by a step of injecting the molten first resin within the first mold

injection apparatus into the die assembly 12 for forming a first layer of resin.

30 The moveable cores 18 are moved to the normal volume position. The molten

first resin of the first mold injection apparatus is afterward extruded into the inner
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20 channels 17B, via the outlet 21B, to the mold cavities 16. The moveable cores 18 are then moved into
the reduced yﬁ%]m?ln%siti n, wherein the moveable cores 18 block the outlet 21B of the outer channels
y

17B of the die &sse 1 , thereby stopping the molten second resin in the outer channels 17B from

entering into the mold cavities 16. This blocking of the outer channels 17B also enables the 25 molten

second resiripHiReRolg Aauftiae Hdaiennnessentrliyibiecentirst resaueos thermeyealpia cores 18
without pressure getting lost back into the outer channels 17B. In effect, the molten second resin of the

second moldRj8UFCHBPARAR MYsreleetne JHMRE i fivsYiRe LS SPRSE RRATMNBIS HiéetdR Uparatus,

which pressegtiee? againstibemoricceritibes1 0 AftdrditieranBynibecsgtendresinSavdthmpyag mold cavity
16 forms the second layer of resin that is next to the first layer of resin. 2MBN 020 SG After this, the first

layer of resitBAdRd YRYEnEResiHaNRHRINIESIQULARI P56 Lo BIaFkEBsIMY'flid, such as

water os0il, pigy bethénsfrirendnfetoalimg sihmelrs attwerbl assernblysichto heahidieemalten first resin
and the mol- 5 ten second resin. In a similar way, further resin ﬁﬂert%na be added. The further resin

layers may J@ﬁiﬁr?@.’gtﬁﬂ%{mbefa%?@ﬂ?ﬁelﬁ&f LD SBLE: thpRY 48R HarferBi resin
layers are ingigateagoFihel threhichahesys fivaresio layevs 10 hadieatdirsincdriswaasitianed with its

groove in the last resin layer that is molded last in a final molding step. During the final molding step, the
aiector pin S BAER TR PR ESPR R A RE W B8 L Gh U FENERLLE 96> 1o when

the first resin angitheaesandresiunaearigiiied baticiendthdernnerenablectoresA.8ayratingved back

into the norrg?l \folumeFfo%iBtlon ndfthe Flie ass§mb.l 12 is actuated to the opened position. The ejector
pins 24 %re INIEMLREGERYY O PRMOGE St 'AM RN L Fvd ings out of the die assembly 12. During the removal
of the finished molding, the ejector pin 24 sticks to the last resin layer and the 20 molded layers are

d out togeth ith t ject in 24. Duri |, the circul 43 of the. eject in 24
improves thd 8fte SR 6 (HUUIEIbR 517t thVEH R IR ERTTERBL 7 e UL i 24 can e

broken loosa#emmdheondligeciilastigoparysaitiioning aievassenitnfthe eirdemping24, decexdmple. 25
the sidewal B35 PLINANGAVIS (TOLHAEE BE URIGUeBiring producton of th inished molding,
g production of the finished molding,
when the moveable core 18 is moved away from the reduced volume position to the normal volume
position, theThe moveable cores 18 are then moved back to the normal volume position. The
molten second resin of the second mold injection apparatus is then extruded into
the outer channels 17B of the die assembly 12. The molten second resin flows
from the second mold injection apparatus, via the runner 32B, via the outer
20  channels 17B, via the outlet 21B, to the mold cavities 16. The moveable cores 18
are then moved into the reduced volume position, wherein the moveable cores
18 block the outlet 21B of the outer channels 17B of the die assembly 12, there-
by stopping the molten second resin in the outer channels 17B from entering into
the mold cavities 16. This blocking of the outer channels 17B also enables the
25  molten second resin in the mold cavities 16 to take up essentially the entire pres-
sure of the moveable cores 18 without pressure getting lost back into the outer
channels 17B. In effect, the molten second resin of the second mold injection ap-
paratus is pressed against the first resin of the first mold injection apparatus,
which presses then against the mold cavities 16. Put differently, the second resin
30  within the mold cavity 16 forms the second layer of resin that is next to the first

layer of resin.
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30rough sidewall 93 holds or retains a layer of resin within the mold cavity 16. In 2MBN 020 SG contrast,
the smooth t p{lsl\tljrf 58 91 of the moveable core 18 allows the moveable core 18 to detach easily from the
layer of resin. In g?energleense, the method steps of Fig. 10 may or may not be applied. This 5 means
that one can perform the steps of molding the first resin and the second resin by compression molding
with increased pressure or not with the increased pressure. These steps can also be performed with
feedback information of the injected material or not with the feedback informatjon. 10This method allows a

molded part Witel HlRigfea el da¥ B ePb SRR N E G R RAGE QTR HENER NG JH8r8Ss, such as

color, condustwiylyresistratyo e drosbimpFIvaTi s Rartswahe layers ariyiDeluem sfeabaney avith different
fillers for providing the different properties. In one implementation, the molded part is provided as a

capacitor, whBRIRGHRAERREN QT LR ita ARse MRIM AALGiRAY therBie Rt sesinsanddhermtliayer is

adjacent to tw@ leyesnavidsRoNAuS YRITEe IR, Serten e iiirsessmiy aBeidotde meataiigieithe molded
part is provided as a resistor. The resistor includes layers that include resistive fillers. The compression of

the resin endBRYS A¥STOIHRY HAPRE PRAS DRfdPYERR ). (% MRl SEERRMY SRIBoIR R Xuhen the

molded part geisles Beogiffeableng sl éayaiforancdritiistalowsihe DRl iensHowRiod nediterm optical
relative index. Furthermore, the molded part can include two layers in which each of the both layers has a

uniform denéﬂ\}‘?@uch a lens can be used to provide a progressive lens for users with presbyopia. 25
Although the above description contains much specificity, this should not be construed as limiting the

f th bodiments. b ly providing illustration of the f bl di ts.. The ab
stated svartiGeSISFRE AL aPRS LRBER MU ARaRE AR eI SR IMENG B 5be of the

embodi- 30mesiscouianieiely fmaxplaidingssible achiagemeniisaf theldiegcetgs evahsdongntsn 2MBN 020

SG are put into practice. Thus, the scope of the embodiments should be determined by the claims and
their equival@gtf? rﬁfi’/ WC{HQ%EgﬁHI%%'@iEéW andertke ejector is taken up In ¥he ?ast

layer.

15  When the first resin and the second resin have solidified sufficiently, the movea-
ble cores 18 are moved back into the normal volume position and the die assem-
bly 12 is actuated to the opened position. The ejector pins 24 are later actuated
to remove the finished moldings out of the die assembly 12. During the removal
of the finished molding, the ejector pin 24 sticks to the last resin layer and the

20  molded layers are moved out together with the ejector pin 24. During removal,
the circular groove 43 of the ejector pin 24 improves the adhesion of the ejector
pin 24 to the last resin layer. After removal, the ejector pin 24 can be broken
loose from the molded plastic part by a turning movement of the ejector pin 24,
for example.

25
Fig. 13 shows a sidewall 93 of the mold cavity 16 and a top surface 91 of the
moveable core 18, wherein the sidewall 93 is rough and the top surface 91 is
smooth. During production of the finished molding, when the moveable core 18 is
moved away from the reduced volume position to the normal volume position, the

30 rough sidewall 93 holds or retains a layer of resin within the mold cavity 16. In
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The embodiments can also be described with the following lists of elements be- 5 ing organized into
items. The reﬁPecti}ﬁ r§ombinations of features which are disclosed in the item list are regarded as

independent’su Ii]ec at?er, respectively, that can also be combined with other features of the application.

2MBN 020 SG 5. The method according to one of the preceding items, wherein after the molten resin

being injectesbifiasheridespRitavidp Kiffaeyeablt asseriadyprCesrsuth RIRhBaNe HBee-the internal
cavity is reduced. 5 6. The method according to one of the preceding items, wherein the moveable core

advances wiig BR5S IS deGRNLBSING TREAIRE AYSHOL iRBnal cavity. 107The method according to

one of the preceding items, wherein the volume of molten resin being injected into the internal cavity of
the die assembly is adjusted according to positional data of the moveable core. 8.A m_olding machine

comprising 1896 G 85502 IR BIRMRGRIEPS A filg: P IMAL MM BRI aRgliede
mold-defininghgzgio Rkt e eianhire fisiningld-gefpiingr menaney taether vimtaaderenstowrld-defining

member defines an internal ca\_/ité in a closed state of the molding apparatus, 20at least one channel, the

channel comlFRYINEYCONAPRESSIAR RS P2 VY IRCiRas e eirtEERARRE NSt S NGERRRS g the

molten resingeethrirateTmriseavidps cadteastenpdaroyarilesaiedeing croveameabevetha first

osition and.a.second position, and . . _
P injected material or not with the feedback information.

10  This method allows a molded part with multiple layers to be produced. The mul-
tiple layers have different properties, such as color, conductivity, resistivity, for
prosducing various parts. The layers can include a polymer with different fillers
for providing the different properties. In one implementation, the molded part is
provided as a capacitor, wherein one of its layers includes dielectric fillers to

15 serve as an insulator. This layer is adjacent to two layers with conductive fillers to
serve as conductors. In other implementation, the molded part is provided as a

resistor. The resistor includes layers that include resistive fillers.

The compression of the resin enables the molded part to have a uniform density.
20  This is especially important when the molded part acts as an optical lens. The
uniform density allows the optical lens to have a uniform optical relative index.
Furthermore, the molded part can include two layers in which each of the both
layers has a uniform density. Such a lens can be used to provide a progressive
lens for users with presbyopia.
25
Although the above description contains much specificity, this should not be con-
strued as limiting the scope of the embodiments but merely providing illustration
of the foreseeable embodiments. The above stated advantages of the embodi-
ments should not be construed especially as limiting the scope of the embodi-

30 ments but merely to explain possible achievements if the described embodiments
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25a mechanism for actuating the moveable core, - wherein the mechanism comprises a positional sensor,
- wherein th l\e}lt]?)ll\(]eag (éne moveable core in the second position reduces a volume of the internal cavity,
and _ vifherein the at feast one moveable core is independently movea30ble with respect to the first
mold-defining member and with respect to the second mold-defining member, 2MBN 020 SG a mold

injection devige {QuitAraYigiRameeliamiesihto sbepaalfine apRssaintents sRcURFbERIBRITARSYPPOTrtNgG the
molding apparatus and the mold injection device, and 5a control unit, wherein the control unit comprises a

port for contfY-IRSCIRENS SROAARKI G UNHES B LBIM BN Lo BRI D PIME olding apparatus, -

wherein the at least one moveable core in the second position closes the channel outlet. The molding
machine according to item 8, wherein the channel comprises at least one groove in the first mold-defining

member. Thd MofdPAHRENR CREHGHE FoIRFH P EHNMHE RS RMING Bois RiKIEBEINSR Bhe groove in
the secend nigjchegiitnsimea kemiheraeo ayepactivesesenthae sl efiizgunemisicheirg aideast partly

complementarg to the groave in the first mold-definin%; member. ) _
closed in the item list are regarded as Tndependent subject matter, respective-

ly, that can also be combined with other features of the application.
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The molding machine according to one of the items 8 to 10, wherein the moveable core is at least partly
provided in tgﬁéirsté?%m-defining member. The molding machine according to one of the items 8 to 11,
e

wherein the foveable cote is at least partly provided in the second mold-defining member. 2MBN 020

SG 14. The molding machine according to the item 13, wherein the device comprises a pressure sensor.
15. A molding machine comprising 5a molding apparatus comprising a first mold-defining member and a
second mold-defining member, wherein the first mold-defining member together with the second

mold-defining: memBePREIRL O TR AHEFHY SAAYERIQR I BLH SO BIPHE Mol ding apparatus, 10a first

channel, the first channel ggatiiiging gréctiehanial Vollgh®oresehonemelten fitel eesin@ndan first
channel outlet for delivering the molten first resin to the internal cavity, a second channel, the second

channel comprisin84BtGh @ HERRIFTIN Yo YRREN ' RIS tiD FIAvS ARE 41R BRI channel
outlet for deliveringdhgitinoltearseceed deaipesinhehinigenal cavity, at least one moveable core being

moveable bt een & s P AN GINg & MOVSAbIe Cors Thtd the internal cavity, such
y, such that the

volume of the internal cavity is reduced,

applying a pre-determined pressure on the molten resin within the
internal cavity by the moveable core,

10 measuring a property of the moveable core, and

adjusting the predetermined volume of a molten resin for a subse-
guent injecting when the property of the moveable core is different from a
pre-determined value of the property of the moveable core,
wherein the advancing of the moveable core is done such that the movea-

15 ble core closes the outlet of the resin channel.

2. The method according to item 1, wherein the measured property of the

moveable core comprises a position of the moveable core.

20 3. The method according to item 1 or item 2, wherein the measured property
of the moveable core comprises a pressure that is applied to the molten

resin.

4, The method according to item 3, wherein
25 the application of the pre-determined pressure on the molten resin com-
prises
- advancing the moveable core by a pre-determined distance,
- measuring the pressure being applied to the molten resin, and
- repeating the advancing of the moveable core and the measuring of the
30 pressure when the measured pressure is less than a pre-determined

pressure.
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a mechanism for actuating the moveable core, 20wherein the mechanism comprises a positional sensor,

wherein the at leas g%e moveable core in the second position reduces a volume of the internal cavity,
MBN Sief L . .
and whereln the at’least one moveable core is independently moveable with respect to the first

mold-defining member and with respect to 25the second mold-defining member, a first mold injection
device for providing the molten first resin to the molding apparatus, a second mold injection device for
providing the molten second resin to the molding a ggl?:atus, 30a machine bed for supporting the molding

apparatus, tRe first MSIdNRIBOELACEOIBRIARE SEHIM A'SIRY MELEBIS dWPREBnd 2MBN 020 SG a

control unit, whereigftae gRNiFRI et reRIMbiSieg anjestarihfer mentiedingl tbavitist inelchiuestipe device
according to a first positional data of the molding apparatus and 5a second port for controlling the second

mold injection de- VSIS BRYACRISHEBIRG OIS HRIAMERE B e eraRling vy s radeCtfherein the at

least one moveable core in the second position closes the first channel outlet and closes the second

channel outlet. _ . .
6. The method according to one of the preceding items, wherein

the moveable core advances while the molten resin is being injected into

the internal cavity.

10 7. The method according to one of the preceding items, wherein
the volume of molten resin being injected into the internal cavity of the die

assembly is adjusted according to positional data of the moveable core.

8. A molding machine comprising
15 a molding apparatus comprising
a first mold-defining member and a second mold-defining
member, wherein the first mold-defining member together with the
second mold-defining member defines an internal cavity in a closed
state of the molding apparatus,

20 at least one channel, the channel comprising a channel inlet
for receiving molten resin and a channel outlet for delivering the
molten resin to the internal cavity,

at least one moveable core being moveable between a first
position and a second position, and

25 a mechanism for actuating the moveable core,

- wherein the mechanism comprises a positional sensor,

- wherein the at least one moveable core in the second position re-

duces a volume of the internal cavity, and

- wherein the at least one moveable core is independently movea-
30 ble with respect to the first mold-defining member and with respect

to the second mold-defining member,
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The molding machine according to the item 15, wherein the channel comprises at least one groove in the
first mold-detEiniEr)lIg @wae&. The molding machine according to the item 16, wherein the channel
comprises a léast orfe g?oove in the second mold-defining member, the groove in the second
mold-defining member being at least partly complementary to the groove in the first mold-defining

member. The molding maghifiglacrfedtitnieieve @fdiegiemaing idditenvhesringen@averhigcore is at
least partly provided in the first mold-defining member. The molding machine according to one of the

items 15 to 18, whetBRMA¢foveable core is at least partly provided in the second mold-defining
member. 2MBN 020 SG 21 mE¢ife/diw inashsoansgtiediolthegtappatatrseie e sieuce

comprises a pressure sensor. 22. A method of producing an injection molding comprising 5providing a
layer of first resin allECUOLARNIRgA yer of second resin that is provided next to the first resin layer,

whereingthe providing of the dayeiopLifist i@fiRepe e iseAtidleGHRCarRpeReie e fiistyatkone of a
molten first resin into an 10 internal cavity of a die assembh/a, wherein the molten first resin flows into the

internal cavity via a8 HBPSH NG BHS WRERRICFIINAG hEPRMR et it MaltiAGing a

moveable core intogppdré@iisal cavity to apply a pre-determined first pressure on the molten first resin,

such that the volume cﬁ the inﬁarnal cavity is re- _ .
- wherein the at least'one moveable core in the second position closes the

channel outlet.
10
9. The molding machine according to item 8, wherein
the channel comprises at least one groove in the first mold-defining mem-

ber.

15 10. The molding machine according to item 9, wherein
the channel comprises at least one groove in the second mold-defining
member, the groove in the second mold-defining member being at least

partly complementary to the groove in the first mold-defining member.

20 11. The molding machine according to one of the items 8 to 10, wherein
the moveable core is at least partly provided in the first mold-defining

member.

12.  The molding machine according to one of the items 8 to 11, wherein
25 the moveable core is at least partly provided in the second mold-defining

member.
13. The molding machine according to one of the items 8 to 12 further com-

prising

30 a device for actuating the first mold-defining member.
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15duced, the advancing of the moveable core is done such that the moveable core closes the first outlet
of the first refin ?\Ih"?ﬂ'(?l’ and measuring a first position of the moveable core, wherein the providing of the
layer of secondresi cor’ﬁSrises injecting a predetermined second volume of a molten second resin 20
into the internal cavity of the die assembly, wherein the molten second resin flows into the internal cavity

via a secondiqutletpha SR Psichrareb gy ie day et 3eCaitiesin by advancing the moveable
core into the internal cavity to apply a pre-determined second pressure on 25 the molten second resin,

such that the volurtBPARAGREPHR SRR B eRRIEESTREHdvancing of the moveable core is done such

that the moveable core closes the second outlet of the second resin channel, and measuring a second

position of the moveable core, 30the method further comprises, 2MBN 020 SG adjusting the
predeterminéd firstA/ SRS TRRGNGRFPATEI I8/ for a subsequent injecting when the position of the

moveable core is differentdreivl dimjexppteenisabfiiptisegition, and adjusting the predetermined
second volume of the molten second 5resin for a subsequent injecting when the r[%osition of the moveable

core is different from a pre-deterfitiédt B pBRIGMember-and a second mold-defining
member, wherein the first mold-defining member together

with the second mold-defining member defines an internal
cavity in a closed state of the molding apparatus,

10 - a first channel, the first channel comprising a first channel in-
let for receiving molten first resin and a first channel outlet
for delivering the molten first resin to the internal cavity,

- a second channel, the second channel comprising a second
channel inlet for receiving molten second resin and a second

15 channel outlet for delivering the molten second resin to the
internal cavity,

- at least one moveable core being moveable between a first
position and a second position, and

- a mechanism for actuating the moveable core,

20 wherein the mechanism comprises a positional sensor,

wherein the at least one moveable core in the second position re-

duces a volume of the internal cavity, and

wherein the at least one moveable core is independently moveable

with respect to the first mold-defining member and with respect to

25 the second mold-defining member,

a first mold injection device for providing the molten first resin to the
molding apparatus,

a second mold injection device for providing the molten second re-
sin to the molding apparatus,

30 a machine bed for supporting the molding apparatus, the first mold

injection device and the second mold injection device, and
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23. A molded plastic part comprising a first resin layer and a second resin layer being
provided by g fiEr))%]t channel of a molding apparatus, and an intermediate resin layer being provided
by a second‘thann I20f the molding apparatus, wherein the first resin layer, the second resin layer, and
the intermediate resin 15 layer are provided such that the intermediate resin layer is adjacent to the first

resin layer and to the secegdiegt) aVenaner Enatiteecoiionediaicolapeiseeparates the first resin layer
from the second resin layer. 24. The molded plastic part according to the item 23, wherein 20the first resin

layer, the second resin layer and@H fhBRH ARG PG dPe ArebMadsLuache) AeNK8edSlastic part

comprising a first coropriirgt leyar At posprens crpaTeiidayrR ey mpiarahidded by a
first channel of a molding apparatus, and an intermediate component layer being provided by a
second of the molding apparatus®Wherein the intermediate component layer is provided adjacent

to the first compo- 30nentlayer afcGEedhel Se5i@ T CEOMIRRG |@yerssuehthaidhe injesiediate
vice according to a second positional data of the molding
apparatus,
wherein the at least one moveable core in the second position closes the
first channel outlet and closes the second channel outlet.
10
16. The molding machine according to the item 15, wherein
the channel comprises at least one groove in the first mold-defining mem-

ber.

15 17. The molding machine according to the item 16, wherein
the channel comprises at least one groove in the second mold-defining
member, the groove in the second mold-defining member being at least

partly complementary to the groove in the first mold-defining member.

20 18. The molding machine according to one of the items 15 to 17, wherein
the moveable core is at least partly provided in the first mold-defining

member.

19. The molding machine according to one of the items 15 to 18, wherein
25 the moveable core is at least partly provided in the second mold-defining

member.
20. The molding machine according to one of the items 15 to 19 further com-

prising

30 a device for actuating the first mold-defining member.
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2MBN 020 SG component layer separates the first component layer from the second component layer.
26. The mol%%dBBIaﬁg pgrt according to the item 25, wherein 5the first component layer and/or the
second comfponent a@er Anhd/or the intermediate component layer comprises a filler material. 27. The
molded plastic part according to the item 26, wherein at least one filler material comprises electrically

insulating pagticles. TH 2RoitiegMeieachplagie RRbaeceidifsnioohieitasre?® or 27, wherein one of the first

filler, the second filler and the intermediate filler comprises electrically conductive particles. 1529.The
molded plastic part'QEc3RYIAG RO BIREIBE 2 RIEFRUSB §62% 2 Wherein at least one filler material comprises

semi-conductive particles. 30.The molded plastic part according to one of the items 26 to 29, wherein at

least one of the filler materials comprises electrolytic particles. 20 2MBN 020 SG Reference numbers
1Oinjection-r38tdingﬁ1@%mﬂg of producing an injection molding comprising

5 providing a layer of first resin and
providing a layer of second resin that is provided next to the first re-
sin layer,
wherein the providing of the layer of first resin comprises
- injecting a predetermined first volume of a molten first resin into an
10 internal cavity of a die assembly, wherein the molten first resin
flows into the internal cavity via a first outlet of a first resin channel,
- forming the layer of first resin by advancing a moveable core into
the internal cavity to apply a pre-determined first pressure on the
molten first resin, such that the volume of the internal cavity is re-
15 duced, the advancing of the moveable core is done such that the
moveable core closes the first outlet of the first resin channel, and
- measuring a first position of the moveable core,
wherein the providing of the layer of second resin comprises
- injecting a predetermined second volume of a molten second resin
20 into the internal cavity of the die assembly, wherein the molten
second resin flows into the internal cavity via a second outlet of a
second resin channel,
- forming layer of second resin by advancing the moveable core into
the internal cavity to apply a pre-determined second pressure on
25 the molten second resin, such that the volume of the internal cavity
is reduced, the advancing of the moveable core is done such that
the moveable core closes the second outlet of the second resin
channel, and
- measuring a second position of the moveable core,

30 the method further comprises,
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11mold injection apparatus 512die assembly 13stationary die 14moveable die 15cavity plate 16cavity
1017channe£l\147§in§§é channel 17Bouter channel 18moveable core 19moving apparatus 1520core plate
21outlet 21A0UTSt outlet 22wedge 2023lifting block

- adjusting the predetermined first volume of the molten first resin for
a subsequent injecting when the position of the moveable core is
different from a pre-determined first position, and
- adjusting the predetermined second volume of the molten second
5 resin for a subsequent injecting when the position of the moveable
core is different from a pre-determined second position.

23. A molded plastic part comprising
a first resin layer and a second resin layer being provided by a first
10 channel of a molding apparatus, and
an intermediate resin layer being provided by a second channel of
the molding apparatus,
wherein
the first resin layer, the second resin layer, and the intermediate resin
15 layer are provided such that the intermediate resin layer is adjacent to the
first resin layer and to the second resin layer and that the intermediate

layer separates the first resin layer from the second resin layer.

24.  The molded plastic part according to the item 23, wherein
20 the first resin layer, the second resin layer and the intermediate resin layer

are compressed.

25. A molded plastic part comprising
a first component layer and a second component layer being pro-
25 vided by a first channel of a molding apparatus, and
an intermediate component layer being provided by a second of the
molding apparatus,
wherein
the intermediate component layer is provided adjacent to the first compo-

30 nent layer and to the second component layer such that the intermediate
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24ejector pin 25hydraulic piston 26runner insert 27inclined surface 2528clamping plate 29inclined surface

30injection héead in

%%r SESL iston rod 32runner 3033bed 34pressure sensor 2MBN 020 SG 36intermediary

plate 38base %:%%p plate”39knee lever mechanism 40support ring

10

15

20

26.

27.

28.

29.

30.

component layer separates the first component layer from the second

component layer.

The molded plastic part according to the item 25, wherein
the first component layer and/or the second component layer and/or the

intermediate component layer comprises a filler material.

The molded plastic part according to the item 26, wherein at least one filler

material comprises electrically insulating particles.
The molded plastic part according to the item 26 or 27, wherein
one of the first filler, the second filler and the intermediate filler comprises

electrically conductive particles.

The molded plastic part according to one of the items 26 to 28, wherein at

least one filler material comprises semi-conductive particles.

The molded plastic part according to one of the items 26 to 29, wherein at

least one of the filler materials comprises electrolytic particles.

44



541hydraulic piston 42inferior ejector plate 43circular groove 44superior ejector plate 45central opening
1047central 9 eninbg 50control unit 51movement sensor 55flow chart 58step 1561step 64step 67step
70step 73step 5]7 s%«gp %%step

Reference numbers

10 injection-molding machine
11 mold injection apparatus
5 12 die assembly
13 stationary die
14 moveable die
15 cavity plate
16 cavity
10 17 channel
17A inner channel
17B outer channel
18 moveable core
19 moving apparatus
15 20 core plate
21 outlet
21A outlet
21B outlet
22 wedge
20 23 lifting block
24 ejector pin
25 hydraulic piston
26 runner insert
27 inclined surface
25 28 clamping plate
29 inclined surface
30 injection head insert
31 piston rod
32 runner
30 33 bed
34 pressure sensor
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82step 90bi-injection molding machine 91top surface 2593sidewall 020 SG The method according to
claim 1, WheEein aft Qhe molten resin being injected into the internal cavity, the moveable core is
advanced sucht a{% vofume of the internal cavity is reduced. The method according to claim 1,
wherein the moveable core advances while the molten resin is being injected into the internal cavity. The
method accordinggo claimpkerhedritheauolume of molten resin being injected into the internal cavity of
the die assembly is adjusted according to positional data of the moveable core. A molding machine
comprising a moftfing appdfatts Qﬁ?g a first mold-defining member and a second mold-defining
member, whereigghe first gpels{debinimg cnamibar together with the second mold-defining member defines

an internal cavity in a closed state of the molding apparatus,
40 support ring

5 41 hydraulic piston

42 inferior ejector plate
43 circular groove
44 superior ejector plate
45 central opening

10 47 central opening
50 control unit
51 movement sensor
55 flow chart
58 step

15 61 step
64 step
67 step
70 step
73 step

20 76 step
79 step
82 step
90 bi-injection molding machine
91 top surface

25 93 sidewall
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at least one channel, the channel comprising a channel inlet for receiving molten resin and a channel
outlet for del%’h?éil(]]gotgﬁ molten resin to the internal cavity, at least one moveable core being
moveable between a rsFSosition and a second position, and 25a mechanism for actuating the moveable
core, - wherein the mechanism comprises a positional sensor, - wherein the at least one moveable core in
the second pagidapcesdHees a volume of the internal cavity, and - wherein the at least one moveable
core is independently movea30ble with respect to the first mold-defining member and with respect to the
second mold-defining member, 2MBN 020 SG a mold injection device for providing molten resin to

the molding apparaiimetho®dNpebHIRIBEIPTFEORONtNGS dAdRIepea Sagaratus and the mold injection
device, and 5a control unit, wherein the control unit comprises a port for control- ling the mold injection

device according to a posHistiHh@ BraAeRIBIIAG Yppinad 2 mRliehreRmin@oiieileable core
in the second positigaripe atitpeChaseriytiehefdia Meidingeacbig aecrrdiite ddhelaial 8, wherein

the channel comprigg\s/itat least one %roove in the first mold-defining member.
y via an outlét of a resin channel,
advancing a moveable core into the internal cavity, such that the
volume of the internal cavity is reduced,
applying a pre-determined pressure on the molten resin within the
10 internal cavity by the moveable core,
measuring a property of the moveable core, and
adjusting the predetermined volume of a molten resin for a subse-
guent injecting when the property of the moveable core is different from a
pre-determined value of the property of the moveable core,
15 wherein the advancing of the moveable core is done such that the movea-

ble core closes the outlet of the resin channel.

2. The method according to claim 1, wherein the measured property of the
moveable core comprises a position of the moveable core.
20
3. The method according to claim 1, wherein the measured property of the

moveable core comprises a pressure that is applied to the molten resin.

4. The method according to claim 3, wherein
25 the application of the pre-determined pressure on the molten resin com-
prises
- advancing the moveable core by a pre-determined distance,
- measuring the pressure being applied to the molten resin, and
- repeating the advancing of the moveable core and the measuring of the
30 pressure when the measured pressure is less than a pre-determined

pressure.
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The molding machine according to the claim 9, wherein the channel comprises at least one groove in the
second moldélgq%ﬁnir%% (511ember, the groove in the second mold-defining member being at least partly
complementary £ the gr(%;ve in the first mold-defining member. The molding machine according to claim
8, wherein the moveable core is at least partly provided in the first mold-defining member. The molding
machine according to claim 8, wherein the moveable core is at least partly provided in the second
mold-defining member. The molding machine accordin%%) claim 8 further comprising a device for

actuating thefirst mdl§-BaiRee ASERTINI HRERBIdn g RfdEhe according to the claim 13, wherein 49

2MBN 020 SG the geiceheompltise FSsRIERSHECIARISOH Ko taolsiathaaciing, ¢rapiisiaasiénolding
apparatus comprising 5a first mold-defining member and a second mold-defining member, wherein the

first mold-defining rRefRbe ARIREF RHANRBALBENPIHBIE-BEHIF G RIEAIVH¥ T REE MChlernal cavity in a

closed state of the molding apparatus, a first channel, the first channel comprising a first channel in-

6. The method according to claim 1, wherein
the moveable core advances while the molten resin is being injected into

the internal cavity.

10 7. The method according to claim 1, wherein
the volume of molten resin being injected into the internal cavity of the die

assembly is adjusted according to positional data of the moveable core.

8. A molding machine comprising
15 a molding apparatus comprising
a first mold-defining member and a second mold-defining
member, wherein the first mold-defining member together with the
second mold-defining member defines an internal cavity in a closed
state of the molding apparatus,

20 at least one channel, the channel comprising a channel inlet
for receiving molten resin and a channel outlet for delivering the
molten resin to the internal cavity,

at least one moveable core being moveable between a first
position and a second position, and

25 a mechanism for actuating the moveable core,

- wherein the mechanism comprises a positional sensor,

- wherein the at least one moveable core in the second position re-

duces a volume of the internal cavity, and

- wherein the at least one moveable core is independently movea-
30 ble with respect to the first mold-defining member and with respect

to the second mold-defining member,
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10let for receiving molten first resin and a first channel outlet for delivering the molten first resin to the
internal cavité/ a se§8 d channel, the second channel comprising a second channel inlet for receiving
a

molten secon(K]dresi d*’second channel outlet for delivering the molten second resin to the 15internal

cavity, at least one moveable core being moveable between a first position and a second position, and a

mechanism for actuating thermoiyanRletin edaviraseior tRedABRMATHIR &P MEXiae® a RO SHeImh gensor,
20wherein the at least one moveable core in the second position re- duces a volume of the internal cavity,

and wherein the at 884 moveable core is independently moveable with respect to the first

mold-defining member ang wiicFeseass dofdhesapponshe et dRbIRING apprIetud Sntirshenadimjection

device for providing the molten first resin to the molding apparatus, a second mold injection device for
providing the moltelNSSUMARYL P AME molding apparatus, a machine bed for supporting the

moldingsapparatus, the firgt sueigtAQURIECHPR deYiaseacshine serOBIMMRIgEsIacien asvisshtasid a control
unit, wherein the Colinntgrjotlh%nir%g?dn} jrciasf:?ison device according to a positional data of the molding
apparatus,
- wherein the at least one moveable core in the second position closes the
channel outlet.
10
9. The molding machine according to the claim 8, wherein
the channel comprises at least one groove in the first mold-defining mem-

ber.

15 10. The molding machine according to the claim 9, wherein
the channel comprises at least one groove in the second mold-defining
member, the groove in the second mold-defining member being at least

partly complementary to the groove in the first mold-defining member.

20 11. The molding machine according to claim 8, wherein
the moveable core is at least partly provided in the first mold-defining

member.

12.  The molding machine according to claim 8, wherein
25 the moveable core is at least partly provided in the second mold-defining

member.

13. The molding machine according to claim 8 further comprising
a device for actuating the first mold-defining member.
30

14.  The molding machine according to the claim 13, wherein
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2MBN 020 SG a first port for controlling the first mold injection device according to a first positional data

of the moldinz%/la%p%:? us_and a second port for controlling the second mold injection device according to
B Sie . . .

a second positional dataof the molding apparatus, wherein the at least one moveable core in the second

position closes the first channel outlet and closes the second channel outlet. The molding machine

according to the claffe HeviBessiiphechamiessorapsisasoat least one groove in the first mold-defining
member. The molding machine according to the claim 16, wherein the channel comprises at least one

groove in the second mold-defining member, the groove in the second mold-defining member being at

least partly cpgnplemensidinig teceee\@nphsifigst mold-defining member. The molding machine
according to claim 15, wherein the moveable core is at least partly provided in the first mold-defining

member. The molding maHiUBARRPY RIUSSRMIYISHIErein the moveable core is at least partly

provided in the second mald-defigirfgdnendngrddiangoldnapaachine acsecang slaiaredinifigther
comprising a device for actuating the first mold-defininé; member, The molding machine according to

claim 20, wherein the device conBHE¥ER FWOELEHR dBRsffst mold-defining member together
with the second mold-defining member defines an internal
cavity in a closed state of the molding apparatus,

- a first channel, the first channel comprising a first channel in-

10 let for receiving molten first resin and a first channel outlet
for delivering the molten first resin to the internal cavity,

- a second channel, the second channel comprising a second
channel inlet for receiving molten second resin and a second
channel outlet for delivering the molten second resin to the

15 internal cavity,

- at least one moveable core being moveable between a first
position and a second position, and

- a mechanism for actuating the moveable core,

wherein the mechanism comprises a positional sensor,

20 wherein the at least one moveable core in the second position re-
duces a volume of the internal cavity, and

wherein the at least one moveable core is independently moveable

with respect to the first mold-defining member and with respect to

the second mold-defining member,
25 a first mold injection device for providing the molten first resin to the
molding apparatus,

a second mold injection device for providing the molten second re-

sin to the molding apparatus,

a machine bed for supporting the molding apparatus, the first mold

30 injection device and the second mold injection device, and

a control unit, wherein the control unit comprises
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2MBN 020 SG 22.A method of producing an injection molding comprising providing a layer of first resin
and Mé)m}qig' g a layer of second resin that is provided next to the first re- 5sin layer, wherein
of thela

the providing2 er-of first resin comprises injecting a predetermined first volume of a molten first

resin into an internal cavity of a die assembly, wherein the molten first resin flows into the internal cavity

via a first outlet of a first resin chanfig; g&faeniesriellirgetrd fisk rafpnbnpdvencig/ranqreable core
into the internal cavity to apply a pre-determined first pressure on the molten first resin, such that the

volume of the internal cavity is recRIG9 i adlEcRApErRRl Bl aidnG PR dRg Pona et the

moveable core closes the first ouglgg of the first resin channel, and 15measuring a first position of the

moveable core, wherein the providing of the layer of second resin comprises inﬁqting a predetermined

second volume of a molten secoRdSeSHNthishdFhERMTALDRYBE 18 B LBl iRk R Phe molten

second gesin flows into the interngbeavity digiacesoaksedtatiopasiisesiondteesn ghameldiegming layer
of second resin by advancing the moveable core into the internal cavity to apply a pre-determined second

pressure on the molten second ré‘@iﬂ‘?@ﬂ:‘ﬁ’that the volume of the internal cavity is reduced, the advancing

of the moveable coyghisrépntheughldact ribarivorabkiccopsatloresdborme ptiontieibebtheheecond resin

channel, and i
first channel outlet and closes the second channel outlet.

10 16. The molding machine according to the claim 15, wherein
the channel comprises at least one groove in the first mold-defining mem-

ber.

17.  The molding machine according to the claim 16, wherein
15 the channel comprises at least one groove in the second mold-defining
member, the groove in the second mold-defining member being at least

partly complementary to the groove in the first mold-defining member.

18. The molding machine according to claim 15, wherein
20 the moveable core is at least partly provided in the first mold-defining

member.
19. The molding machine according to claim 15, wherein
the moveable core is at least partly provided in the second mold-defining

25 member.

20. The molding machine according to claim 15 further comprising

a device for actuating the first mold-defining member.

30 21. The molding machine according to claim 20, wherein

the device comprises a pressure sensor.
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measuring a second position of the moveable core, the method further comprises, adjusting the
predetermin%gd]glr\]stq\_/é)&]me of the molten first resin for 30a subsequent injecting when the position of the
moveable core s different from a pre-determined first position, and 2MBN 020 SG adjusting the
predetermined second volume of the molten second resin for a subsequent injecting when the position of
the moveable core is different from a pre-determined second position. 30 26.The molded plastic part

according to the claim 25, wherein 2MBN 020 SG _ o
22. A method of producing an injection molding comprising

providing a layer of first resin and
providing a layer of second resin that is provided next to the first re-
5 sin layer,

wherein the providing of the layer of first resin comprises

- injecting a predetermined first volume of a molten first resin into an
internal cavity of a die assembly, wherein the molten first resin
flows into the internal cavity via a first outlet of a first resin channel,

10 - forming the layer of first resin by advancing a moveable core into
the internal cavity to apply a pre-determined first pressure on the
molten first resin, such that the volume of the internal cavity is re-
duced, the advancing of the moveable core is done such that the
moveable core closes the first outlet of the first resin channel, and

15 - measuring a first position of the moveable core,

wherein the providing of the layer of second resin comprises

- injecting a predetermined second volume of a molten second resin
into the internal cavity of the die assembly, wherein the molten
second resin flows into the internal cavity via a second outlet of a

20 second resin channel,

- forming layer of second resin by advancing the moveable core into
the internal cavity to apply a pre-determined second pressure on
the molten second resin, such that the volume of the internal cavity
is reduced, the advancing of the moveable core is done such that

25 the moveable core closes the second outlet of the second resin
channel, and

- measuring a second position of the moveable core,

the method further comprises,

- adjusting the predetermined first volume of the molten first resin for

30 a subsequent injecting when the position of the moveable core is

different from a pre-determined first position, and
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the first component layer and/or the second component layer and/or the intermediate component layer
comprises agil\l/ll%{\]m@%%rial. The molded plastic part according to the claim 26, wherein at least one filler
material comprises € ectﬁgally insulating particles. The molded plastic part according to the claim 26,
wherein at least one filler material comprises electrically conductive particles. The molded plastic part

according to claim 26, wheyginsang ehéhpriestiiaiine seeend lisumeddhenatpinesiaseditieq comprises
semi-conductive particles. The molded Elastic part according to claim 26, wherein at least one of the filler

materials comprises electrr&%’bfﬁéﬁiéé sequent injecting when the position of the moveable
core is different from a pre-determined second position.

5 23. A molded plastic part comprising
a first resin layer and a second resin layer being provided by a first
channel of a molding apparatus, and
an intermediate resin layer being provided by a second channel of
the molding apparatus,
10 wherein
the first resin layer, the second resin layer, and the intermediate resin
layer are provided such that the intermediate resin layer is adjacent to the
first resin layer and to the second resin layer and that the intermediate
layer separates the first resin layer from the second resin layer.
15
24.  The molded plastic part according to the claim 23, wherein
the first resin layer, the second resin layer and the intermediate resin layer

are compressed.

20 25. A molded plastic part comprising
a first component layer and a second component layer being pro-
vided by a first channel of a molding apparatus, and
an intermediate component layer being provided by a second
channel of the molding apparatus,
25 wherein
the intermediate component layer is provided adjacent to the first compo-
nent layer and to the second component layer such that the intermediate
component layer separates the first component layer from the second
component layer.
30

26. The molded plastic part according to the claim 25, wherein
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27.

28.

29.

30.

the first component layer and/or the second component layer and/or the

intermediate component layer comprises a filler material.

The molded plastic part according to the claim 26, wherein
at least one filler material comprises electrically insulating particles.

The molded plastic part according to the claim 26, wherein

at least one filler material comprises electrically conductive particles.
The molded plastic part according to claim 26, wherein
one of the first filler, the second filler and the intermediate filler comprises

semi-conductive particles.

The molded plastic part according to claim 26, wherein at least one of the

filler materials comprises electrolytic particles.
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