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The U.K. Patent Application 2,139,548 dis- closes an injection molding
process wherein pres- TECHNICAL FIELD
surized fluid is injected into a stream of plastic material at one or more
selected positions in the This invention relates to method and system    5
mold space through a passageway which projects for making a hollow-shaped
body from molten resin  into the path of the molten resin. Pressure within
by injection molding and, in particular, to method  the  resulting
hollow-shaped  body  is relieved and system for making a hollow-shaped body
from    through the passageway. molten resin by injection molding wherein
pressure is relieved within the hollow-shaped body before a   10
DISCLOSURE OF THE INVENTION mold of the system is opened. An object of the
present invention is to provide BACKGROUND ART
an improved method and system for making hol- low-shaped bodies from molten
resin by injection It is well known in the plastic molding art to use   is
molding, wherein pressure is relieved within the pressurized fluid in
conjunction with the injection  hollow-shaped body by cutting a hole
through the molding of articles. The pressurized fluid is typi-  cooled
resin and into a fluid aperture formed during cally nitrogen gas which is
introduced into the    the method. molten resin.
In carrying out the above objects and other Pressurized fluid serves many
purposes. First,  20  objects of the present invention, a method for mak-
it allows the article so formed to have hollow inte-  ing a hollow-shaped
body from a molten resin in an rior portions which result in weight and
material  injection molding system is provided. The system savings.
Secondly, it minimizes the molded in      includes a mold having an
injection aperture and stresses by eliminating high second stage injection
an injection nozzle. The method includes the steps pressure. This also
reduces part weight in that the   25  of injecting an amount of molten
resin sufficient for gas is used to fill out the part. Thirdly, the
pressur-  the preparation of the hollow-shaped body from the ized fluid
applies outward pressure to force the   injection nozzle through the
injection aperture and plastic against the surfaces of the mold cavity
while  along the resin flow path in the mold. Then a fluid the article is
setting up. This enhances surface   is injected into the mold under
pressure to distrib- quality by eliminating sink marks, especially in  30
ute the molten resin over the interior surfaces of areas of the article
having thicker plastic sections,  the mold wherein a fluid aperture in
communication such as structural ribs or bosses.                 with the
interior of the hollow-shaped body is Presently, there are two primary
methods em-    formed. The hollow-shaped body is then cooled to ployed to
relieve the internal pressure in a hollow-  a temperature beneath the
softening point of the shaped body while still located in its respective
35  resin and the pressure within the hollow-shaped mold. One method is to
relieve the gas through the  body is relieved. The pressure is relieved by
cut- gas-injection supply through the use of valving.   ting a hole through
the cooled resin into the fluid One problem with this approach is that the
orifice  aperture. Finally, the mold is opened to remove the becomes
clogged with resin or other contaminants    hollow-shaped body. rendering
the orifice non-functional and thereby   40  The injection molding system
constructed in disrupting normal production.
accordance with the present invention further in- The second method is
commonly called sprue      cludes a fluid injection mechanism for injecting
the break. This method is performed by disengaging     fluid and a cuffing
mechanism which cuts a hole the injection nozzle from the sprue bushing of
the  through the cooled resin in communication with the mold, thereby
exposing the gas channel in the   45  fluid aperture. sprue to the
atmosphere.                               Preferably, the cutting mechanism
includes a The U.S. Patent to Friederich 4,101,617 dis-    cuffing member
mounted for movement in a con- closes a method for injection molding of
hollow-   trolled fashion between a molding position and a shaped bodies
wherein the pressure is relieved     relieving position within the mold.
The cutting directly into the part. The Friederich patent dis-  50   member
has a surface which at least partially de- closes a sprue break as well as
opening the interior  fines the resin flow path. of the hollow body to
relieve the internal pressure.  Also, preferably, the cutting mechanism
in- The U.S. Patent to Hendry 4,474,717 discloses   cludes a
fluid-relieving aperture formed therein a fluid-assisted injection molding
method and sys-  which is in communication with the fluid aperture in tem
including a probe having a head with one or  55  the relieving position of
the cutting member, so that more fluid orifices. In one embodiment the
probe is  the pressure is relieved through the fluid-relieving retractable.
Pressure within the hollow-shaped body  aperture in a controlled fashion in
the relieving is relieved through the probe.                     position
of the cutting member. 2   



3                 EP 0462 969 B1                       4 The advantages
accruing to the method and        cizes and advances resin towards the
nozzle 14. system of the invention are numerous. For exam-      Upon
complete plasticization of the resin, the screw pie, decompression is
controlled to thereby elimi-  ram  16 is hydraulically advanced towards the
nate moldings having stress cracks, warpage and      threaded portion 22 of
the barrel 20 to inject mol- unsightly surfaces.
5   ten plastic through the nozzle 14, as is well known The objects,
features and advantages of the     in the art. present invention are
readily apparent from the         The system  10 also includes a
pressurized following detailed description of the best modes for  fluid
supply 24 which supplies pressurized fluid, carrying out the invention when
taken in connection  (i.e. typically nitrogen gas), to the nozzle 14 with
the accompanying drawings.                10  through a fluid control valve
26. The valve 26 controls the flow of pressurized fluid from the fluid
BRIEF DESCRIPTION OF THE DRAWINGS                   supply 24 in
synchronization with the injection of molten plastic from the nozzle 14, as
is also well FIGURE 1 is a schematic view, partially broken    known in the
art. away and in cross-section, of a conventional  15     The system  10
further includes a mold or a fluid-assisted injection molding system
including  mold body, generally indicated at 28. As illustrated a mold in
its open position, a source of fluid and  in FIGURE 1, the mold 28
comprises a two-plate its associated control valve and an injection
mold body. One of the plates includes a locating molding machine having a
nozzle;                  ring 30 for locating the injection end of the
nozzle FIGURE 2 is a block diagram  illustrating the   20   14. The
locating ring 30 is mounted on a clamp various steps of the method of the
present in-    plate 32 which, in turn, is fixedly connected to a vention;
cavity retainer plate or cavity plate 34. A sprue FIGURE 3 is an end view,
partially broken away    bushing 36 is disposed within the locating ring 30
and in cross-section, illustrating a first embodi-  and is supported by the
clamp plate 32. ment of the present invention;               25      Leader
pins 38 on the cavity plate 34 provide FIGURE 4 is a view, partially broken
away and     the male half of the male/female connection of the in
cross-section, illustrating a second embodi-  first plate with the second
plate of the two-plate ment of the present invention;
mold 28. In particular, the second plate includes FIGURE 5 is a view,
partially broken away and     leader pin bushings 49 (only one of which is
in cross-section, illustrating a third embodiment  30  shown) which
slidably receive and retain the leader of the present invention;
pins 38 therein in the closed position of the mold FIGURE 6 is a view,
partially broken away and     28. The leader pin bushings 40 are retained
within in cross-section, illustrating a fourth embodiment  a core retainer
plate 42. The core retainer plate 42 of the present invention;
is fixedly connected to a support plate 44 which, in FIGURE 7 is a view,
partially broken away and   35  turn, is connected to an ejector retainer
plate 46. in cross-section, illustrating a fifth embodiment  The ejector
retainer plate 46 is connected to an of the present invention; and
ejector plate 48 which, in turn, is supported by FIGURE 8 is an enlarged
view, partially broken    support pillars 50. The support plate 44 is also
away, of a punch pin of FIGURE 7.                   fixedly connected to
the ends of a U-shaped ejec- 40  tor housing 52 to which the support
pillars 50 are BEST MODES FOR CARRYING OUT THE INVEN-              also
connected. TION                                                    The
plate 46 supports a plurality of return pins 54, ejector pins 56 and a
sprue puller pin 58 which Referring now to FIGURE 1, there is illustrated
extend toward the plate 34 and through the plates a conventional
gas-assisted injection molding sys-  45  42 and 44. The ejector pins 56 are
provided for tem, generally indicated at 10, for making a plastic  ejecting
parts P formed within the mold 28. The body from plastic resin. A general
understanding of  sprue puller pin 58 is aligned with the sprue bush- the
different components of the system 10 is useful  ing 36. in understanding
the method and system of the           As illustrated in FIGURE 1, the
parts P are present invention.                             50
interconnected by a sprue 60, a runner 62 and Briefly, the injection
molding system   10 in-   gates 64 which define a resin flow path from the
cludes an injection molding machine, generally in-  sprue bushing 36 to
cavities 66. Opposing surfaces dicated at 12, having a nozzle, generally
indicated  of male and female mold parts 68 and 70, respec- at 14, for
injecting predetermined amounts or shots  tively, define the cavities 66.
The mold parts 68 are of molten resin. The injection molding machine 12
55  supported on the plate 46 and the mold parts 70 includes a hydraulic
screw ram  16 which is dis-    are supported on the cavity retainer plate
34. posed in a bore 18 formed in a barrel 20 of the         Referring now
to FIGURE 2 in combination with injection molding machine 12. The ram  16
plasti-   FIGURE 3, there is illustrated, in flowchart form, 3  



5                 EP 0 462 969 B1                    6 process steps of the
method of the present inven-  communication with the fluid aperture 80 to
thereby tion.                                              relieve the
pressure within the hollow-shaped body In step 96, plastic resin is
injected into the  through a vent hole 88, also formed within the mold 28
through an injection aperture formed in the  actuator 72. The vent hole 88
may be commu- [err] bushing 36.                                5   nicated
with appropriate valving (not shown) to fur- In step 98, gas is injected
into the mold 28   ther control decompression within the hollow- through a
fluid aperture 80 under control of the   shaped body. valve 26. However, it
is to be understood that the    Referring now to FIGURE 4, there is
illustrated gas may be injected anywhere in the mold 28 and    a second
embodiment of the method and system need not be injected through the
injection aperture.   10  of the present invention. A single prime
designation In step 100, the gas supports the plastic article  is utilized
in FIGURE 4 to the same numbers or part in the mold cavity 66 against the
interior  utilized in FIGURE 3 to indicate a part which is surfaces thereof
until the article cools.          either the same or performs a similar
function to In step 102, the gas is vented through an      the
corresponding part in FIGURE 3. The cutting opening formed in the part as
described in detail in  is   member takes the form of a slide 72' which
moves the embodiment of FIGURES 3 through 7.             in a linear
fashion, rather than in a rotary fashion, In step 104, the mold 28 is
opened to remove   as illustrated by the embodiment of FIGURE 3. the part
from the mold 28.                         However, the operation is
otherwise substantially Referring now to FIGURE 3, there is illustrated
identical. first embodiment of the present invention having   20  In like
fashion, referring now to FIGURE 5, a cutting means or mechanism including
a cutting   there is illustrated a third embodiment of the meth- member,
generally indicated at 72. The cutting     od and system of the present
invention wherein a member 72 is in the form of an apertured rotary
double prime designation is given to the same actuator 72. The rotary
actuator 72 may be placed  reference numeral which designates the same or
in any relatively "cold area" of the mold 28, such   25  similar part or
which performs the same or similar as the sprue, runner or gate. A first
mold part 74 of  function as the corresponding part of FIGURE 3. the mold
28 cooperates with the rotary actuator 72    In FIGURE 5, a part of the
surface 76" is to at least partially define a resin flow path from the
formed by a movable ejector pin, generally in- sprue bushing 36 to the
cavity 66. In particular,  dicated at 90. The pin 90 has an inclined
surface both the rotary actuator 72 and the mold part 74   30  92 which
cooperates with an inclined surface 94 of have opposing grooved surfaces 76
and 78, re-      a mold part 95 in which the mold part 72" is spectively,
to form pockets for receiving and retain-  slidably received in order to
eject the sheared ing the molten resin during injection thereof. Gas is
sucker 97" of the cooled resin upon movement in introduced into the resin
flow path, for example,  the direction of the arrow 82". through the nozzle
14 into the fluid aperture 80  35  Referring now to FIGURE 6, there is
illustrated which is in communication with the interior of the  a fourth
embodiment of the method and system of hollow-shaped body.
the present invention wherein again the same or Obviously, there are
numerous choices of gas   similar part to the corresponding part
illustrated in entry devices possible for controlled gas entry with
FIGURES 3 through 5 has the same reference respect to the part.
40  numeral, except it has a triple prime designation. After the
hollow-shaped body is cooled within      In the embodiment of FIGURE 6, a
cylinder 99 the mold to a temperature beneath the softening    is secured
to the mold by mounting bolts 101. The point of the resin and the resin has
solidified within  cylinder 99 has a shaft 103 which is threadedly the
grooved surfaces 76 and 78, the rotary actuator  secured to the mold part
72"' so that retraction of 72 is actuated to rotate about an axis 82 in
con-  45  the shaft 103 causes the mold part 72"' to move in trolled
fashion from a molding position, illustrated  the direction of the arrow
82"'. In this way, again a by solid lines in FIGURE 3, to a venting or
relieving  hole is cut in the cooled resin in order to relieve position,
illustrated by phantom lines 84. The lines  the pressure within the
hollow-shaped body. 84 also define a scrap chute to remove the sheared
Referring now to FIGURE 7, there is illustrated sucker 97 within the groove
76. In this way, the   50   a fifth embodiment of the method and system of
cooled resin is cut by applying a cuffing force   the present invention
wherein the same or similar tangential to the cold resin. The cutting force
con-  parts to any of the parts of FIGURES 3 through 6 sequently is a sheer
force. In the position indicated  are illustrated by a quadruple primed
numeral. by the phantom line 84, a piece of resin may be       The cutting
member 72"" is a punch pin which removed in any one of a number of ways.
55  is linearly movable by the cylinder 99"". The pin is The rotary
actuator 72 includes a fluid-relieving  slidably supported within the mold
by a plug and aperture 86 which, after rotation of the rotary ac-  guide
bushing 105 which is threadedly secured in tuator 72 to the phantom line
position 84, is in fluid  the mold. In turn, the bushing 105 is secured
within 4 



7                 EP 0 462 969 B1                     8 the mold by a
threaded screw plug 107.                 fluid during the step of
relieving. The punch pin includes vent flats 86"" to per- mit controlled
venting of the body. The vent flats  3.  The method as claimed in claim 1
wherein the 86"" are in communication with vent holes 88""         cutting
member (72) applies a cutting force formed in the bushing 105 in the
extended position   5  tangential to the cooled resin whereby the cut- of
the punch pin.                                      ting force is a sheer
force, or wherein the The advantages accruing to the method and
cutting member applies a cutting force sub- system of the invention are
numerous. For exam-        stantially perpendicular to the cooled resin.
pie, decompression is controlled to thereby elimi- nate moldings having
stress cracks, warpage and   10  4. An injection molding system (10) for
making a unsightly surfaces.
hollow-shaped body from  molten resin, the While the best modes for
carrying out the           system including a mold (28) having an injec-
invention has herein been described in detail, those   tion aperture, an
injection molding machine familiar with the art to which this invention
relates   (12) having a nozzle (14) for injecting an will recognize various
alternative designs and em-   15  amount of molten resin sufficient for the
prep- bodiments for practicing the present invention as      aration of the
hollow-shaped body from the defined by the following claims.
injection nozzle (14), through the injection ap- erture and along a resin
flow path, and fluid Claims
injection means for injecting a fluid under pres- 20       sure through a
fluid aperture to distribute the 1. A method for making a hollow-shaped
body            molten resin over the interior surfaces of the from molten
resin in an injection molding sys-      mold wherein the hollow-channel in
commu- tem (10) including a mold (28) having an injec-     nication with
the interior of the hollow-shaped tion aperture and an injection nozzle
(14), the     body is formed, characterised by a movable method comprising
the steps of:-           26       cutting means (72) at least partially
defining injecting an amount of molten resin suffi-      said resin flow
path and at least partially defin- cient for the preparation of said
hollow-shaped    ing a fluid pressure relieving conduit (84) for body from
said injection nozzle (14) through        cutting a hole through the resin
and aligning said injection aperture and along a resin flow      said
conduit (84) with said hole such that said path which extends from an
injection sprue   30     hole communicates with the fluid aperture to
bushing (36) to a mold cavity;                      relieve the pressure
within the hollow-shaped injecting a fluid under pressure into said
body. resin flow path to distribute the molten resin over the interior
surface of said mold cavity   5. The system as claimed in claim 4 wherein
the (28) and thereby forming a fluid aperture (80)  35  mold has a mold
cavity in communication with in said resin flow path and in communication
the resin flow path for forming the hollow- with hollow spaces formed
within the interior of    shaped body and wherein the hole is cut in the
said hollow-shaped body;                            cooled resin upstream
of the cavity. relieving the fluid pressure within the hol- low-shaped body
by moving a cutting member  40  6. The system as claimed in claim 4 further
com- (72), which partially defines said resin flow       prising means for
controlling the flow of fluid path, relative to said resin flow path,
thereby    from the fluid aperture, said means for control- cutting a hole
through said resin in said resin    ling preferably including a valve for
controlling flow path such that said hole communicates          the flow of
fluid. with said fluid aperture (80) and aligning a fluid  45 pressure
relieving conduit (86) at least partially  7. The system as claimed in
claim 4 wherein said defined by said cutting member with said hole
cuffing means includes a cutting member (72) such that said fluid pressure
relieving conduit     mounted for movement in a controlled fashion (86)
communicates with said fluid aperture          between a molding position
and a relieving through said resin flow path and allowing said  so
position within said mold. fluid within said hollow spaces to be exhausted
through said fluid pressure relieving conduit   8. The system as claimed in
claim 7 wherein said (86); and
cuffing member includes a pocket (76) formed opening the mold to remove the
hollow-          in the surface and wherein resin is received shaped body.
55       and retained within said pocket (76) during injection of the
molten resin. 2. The method as claimed in claim 1 further comprising the
step of controlling the flow of 



7                  EP 0 462 969 B1                     8 the mold by a
threaded screw plug 107.                   fluid during the step of
relieving. The punch pin includes vent flats 86"" to per- mit controlled
venting of the body. The vent flats   3. The method as claimed in claim 1
wherein the 86"" are in communication with vent holes 88""
cutting member (72) applies a cutting force formed in the bushing 105 in
the extended position    5  tangential to the cooled resin whereby the cut-
of the punch pin.                                       ting force is a
sheer force, or wherein the The advantages accruing to the method and
cutting member applies a cutting force sub- system of the invention are
numerous. For exam-          stantially perpendicular to the cooled resin.
ple, decompression is controlled to thereby elimi- nate moldings having
stress cracks, warpage and   10  4. An injection molding system (10) for
making a unsightly surfaces.
hollow-shaped body from  molten resin, the While the best modes for
carrying out the            system including a mold (28) having an injec-
invention has herein been described in detail, those    tion aperture, an
injection molding machine familiar with the art to which this invention
relates    (12) having a nozzle (14) for injecting an will recognize
various alternative designs and em-   15  amount of molten resin sufficient
for the prep- bodiments for practicing the present invention as
aration of the hollow-shaped body from the defined by the following claims.
injection nozzle (14), through the injection ap- erture and along a resin
flow path, and fluid Claims
injection means for injecting a fluid under pres- 20      sure through a
fluid aperture to distribute the 1. A method for making a hollow-shaped
body              molten resin over the interior surfaces of the from
molten resin in an injection molding sys-       mold wherein the
hollow-channel in commu- tem (10) including a mold (28) having an injec-
nication with the interior of the hollow-shaped tion aperture and an
injection nozzle (14), the      body is formed, characterised by a movable
method comprising the steps of:-            25       cutting means (72) at
least partially defining injecting an amount of molten resin suffi-
said resin flow path and at least partially defin- cient for the
preparation of said hollow-shaped      ing a fluid pressure relieving
conduit (84) for body from said injection nozzle (14) through
cutting a hole through the resin and aligning said injection aperture and
along a resin flow       said conduit (84) with said hole such that said
path which extends from an injection sprue   30      hole communicates with
the fluid aperture to bushing (36) to a mold cavity;
relieve the pressure within the hollow-shaped injecting a fluid under
pressure into said       body. resin flow path to distribute the molten
resin over the interior surface of said mold cavity    5. The system as
claimed in claim 4 wherein the (28) and thereby forming a fluid aperture
(80)   35  mold has a mold cavity in communication with in said resin flow
path and in communication         the resin flow path for forming the
hollow- with hollow spaces formed within the interior of     shaped body
and wherein the hole is cut in the said hollow-shaped body;
cooled resin upstream of the cavity. relieving the fluid pressure within
the hol- low-shaped body by moving a cutting member   40  6. The system as
claimed in claim 4 further com- (72), which partially defines said resin
flow       prising means for controlling the flow of fluid path, relative
to said resin flow path, thereby      from the fluid aperture, said means
for control- cutting a hole through said resin in said resin      ling
preferably including a valve for controlling flow path such that said hole
communicates           the flow of fluid. with said fluid aperture (80) and
aligning a fluid  45 pressure relieving conduit (86) at least partially
7. The system as claimed in claim 4 wherein said defined by said cutting
member with said hole        cutting means includes a cutting member (72)
such that said fluid pressure relieving conduit      mounted for movement
in a controlled fashion (86) communicates with said fluid aperture
between a molding position and a relieving through said resin flow path and
allowing said   50  position within said mold. fluid within said hollow
spaces to be exhausted through said fluid pressure relieving conduit    8.
The system as claimed in claim 7 wherein said (86); and
cutting member includes a pocket (76) formed opening the mold to remove the
hollow-           in the surface and wherein resin is received shaped body.
55       and retained within said pocket (76) during injection of the
molten resin. 2. The method as claimed in claim 1 further comprising the
step of controlling the flow of 



9                 EP 0 462 969 B1                     10 9. The system as
claimed in claim 8 further com-        Offnen der Form, um den K6rper zu
entfor- prising actuating means for moving said cut-        men. ting
member (72) to cut the hole in the resin and optionally further comprising
a vent (88)    2. Verfahren nach Anspruch 1 mit dem Zusatzli- for
communicating the fluid aperture in the   5       chen Schritt, daB der
Fluidstrom wihrend der relieving position of the cuffing member (72).
Druckentlastung gesteuert wird. 10. The system as claimed in claim 7
wherein said   3. Verfahren nach Anspruch 1, bei dem  das cuffing member
(72) is movable linearly.            Schneidelement eine tangential zu dem
ge- 10     kWhiten Harz gerichtete Schneidkraft ausUbt, 11. The system as
claimed in claim 7 wherein said       wodurch die Schneidkraft eine
Scherkraft ist, cuffing member (72) is movable in a rotary          oder
bei der das  Schneidelement eine fashion and wherein the cuffing means
option-       Schneidkraft im  wesentlichen senkrecht auf ally includes a
fluid-relieving aperture formed     das gekahite Harz ausUbt. therein and
wherein the pressure is relieved   75 through the fluid-relieving aperture,
said fluid  4. Spritzgiefsystem  (10) zum  Herstellen eines relieving
aperture being in communication with      hohigeformten Korpers aus
geschmolzenen the fluid aperture in the relieving position of the  Harz mit
einer Form (28), die eine Einspritzoff- cutting member.
nung, aufweist, mit elner SpritzgieSmaschine 20      (12), die eine
SpritzdUse (14) aufweist, um elne Patentansprlche
geschmolzene Harzmenge, die zum Herstellen des hohlgeformten Korpers
ausreicht, ausge- 1. Verfahren zum Herstellen eines hohigeformten
hend von der Einspritzdase (14), durch die K6rpers aus geschmolzenem Harz
mittels ei-          Einspritzkffnung und entlang elnem HarzflieB- nes
SpritzgieBsystems (10) mit einer Form   25      weg einzuspritzen, und mit
Fluideinspritzmit- (28), die elne Einspritzoffnung und eine Ein-       teln
zum Einbringen eines unter Druck stehen- spritzdUse (14) aufweist, mit den
Schritten:        den Fluids durch eine Fluidoffnung, um das Einspritzen
einer geschmolzenen Harzmenge,          geschmolzene Harz Uber die
Inrienoberflfichen die zum Herstellen des hohlgeformten K6rpers        der
Form zu verteilen, wo der hohle Kanal, der ausreicht, ausgehend von der
Einspritzdase   30     mit dem Inneren des hohigeformten K6rpers in (14)
durch die Einspritzffnung, entlang einem       Verbindung steht, geformt
wird, gekennzeich- Harzflieeweg, der sich von einer Angufbuchse        net
durch bewegliche Schneidmittel (72), die (36) zu einem Formhohlraum
erstreckt;               wenigstens teilweise den Harzflieeweg begren-
Einspritzen eines unter Druck stehenden Fluids      zen und wenigstens
teilweise elne Fluiddruck- in den Harzfliefweg, um das geschmolzene   3s
entlastungsleitung bilden zum Schneiden einer Harz Ober die innere
Oberflfiche des Form-           Offnung durch das Harz und zum Ausrichten
hohlraums (28) zu verteilen und dadurch eine        der
Fluiddruckentlastungsleitung (84) mit der Fluidoffnung (80) im HarzflieBweg
zu formen,        6ffnung, so dalB die Offnung mit der Fluid6ff- y>    die
mit innerhalb des Inneren des hohigeform-        nung in Verbindung steht,
um eine Druckentla- ten Korpers gebildeten Hohiriumen in Verbin-  40
stung in dem hohlgeformten Kdrper zu bewir- dung steht;
ken. Entlasten des Fluiddrucks innerhalb des hohl- geformten  Korpers durch
Bewegen  eines         5. SpritzgieBsystem   nach Anspruch 4, bei dem
Schneidelements (72), das teilweise den Harz-       die Form einen
Formhohlraum  aufweist, der fliefweg begrenzt, relativ zu dem HarzflieBweg,
45  mit dem HarzflieBweg zum Formen des hohl- wodurch eine Offnung in das
Harz in dem             geformten Korpers in Verbindung steht und bei
Harzfliefweg geschnitten wird derart, daS die       dem die Offnung in das
gekdhlte Harz strom- Offnung mit der Fluidoffnung in Verbindung
aufwfirts von dem  Formhohlraum eingeschnit- steht und daB eine
Fluiddruckentlastungslei-        ten wird. tung (88), die wenigstens
teilweise durch das   50 Schneidelement gebildet wird, mit der Offnung
6. Spritzgietsystem  nach Anspruch 4 mit zusatz- ausgerichtet wird, so daB
die Fluiddruckentla-      lichen Mitteln zum   Steuem   des Fluidflusses
stungsleitung (86) mit der Fluidoffnung Ober        durch die Fluiddffnung,
wobei die Mittel zum den HarzflieBweg in Verbindung steht, wodurch
Steuem  vorzugsweise ein Ventil zum  Steuern das Fluid innerhalb der
Hohlrliume durch die  55    des Fluidflusses aufweisen.
Fluiddruckentlastungsleitung  (86)  abflieBen kann;
7. SpritzgieBsystem   nach Anspruch 4, bei dem und
das Mittel zum  Schneiden ein Schneidelement 6 



11                EP 0 462 969B1                     12   1111111
011111111111D11111 12 i           M~~~ i' (72) aufweist, das in der Form
gesteuert be-         - relacher la pression du fluide dans l1 weglich ist
zwischen einer Formstellung und             corps de conformation creuse en
d6pla- einer Entlastungsstellung.                              gant un
organe de coupe (72), qui ddfinit partiellement ladite trajectoire
d'dcoule- 8.J &  SpritzgieBsystem  nach Anspruch 7, bei dem    5
ment de la resino, par rapport a ladite das Schneidelement oine in der
Oberfilche               trajectoire d'ecoulement de la resine, en
gebildete Tasche (76) aufweist, in der Harz             decoupant ainsi un
trou au travers de wihrend des Einspritzens des geschmolzenen
ladite  resine  dans  ladite  trajectoire Harzes aufgenommen und gehalten
wird.                   d'dcoulement de resine de maniere que 10
ledit trou communique avec ladite ouver- 9. Spritzgioesystem nach Anspruch
8 mit zusatz-            ture de fluide (80) ot en alignant un lichen
Bet~tigungsmittoln zum  Bewegen des              conduit de relfachement de
pression de Schneidelements (72) zum  Schneiden einer              fluide
(86), dMfini au moins partiellement Offnung in das Harz und wahlweise
zusItzlich            par ledit organe de coupe avec ledit trou, mit einer
Entilftungsbohrung (88), zum Her-  is         afin quo ledit conduit de
relachement de stellen einer Verbindung mit der Fluidoffnung
pression de fluide (86) communique avec in der Entlastungsstellung des
Schneidele-             ladite ouverture de fluido, par l'intermd- ments
(72).                                             diaire de ladite
trajectoire d'dcoulement de r6esine et en permettant audit fluide 10.
Spritzgieesystem nach Anspruch 7, bei dem   20         dans lesdits espaces
creux de s'echap- das Schneidelements linear beweglich ist.
per au travers de la conduito de relflche- ment de pression de fluide (86),
ot 11. SpritzgieBsystem nach Anspruch 7, bei dem            - ouvrir le
moule pour enlever le corps das Schneidelement (72) drehboweglich ist
croux. und beo dem die Schneidmittel wahlweise elne   25 darin geformte
Druckentlastungseffnung auf-    2. Procede solon la revendication 1
comprenant weisen, wobei der Druck durch die Druckentla-      en outre
I'etape qui consisto & contr8ler stungs6ffnung entlastet wird, wenn die
Fluid-      I'ecoulement de fluido pendant l'etape de rela-
druckentlastungsoffnung mit der Fluid6ffnung       chement. in der
Entlastungsstellung des Schneidele-  30 ments in Verbindung steht.
3. Procedd solon la revendication 1 dans lequel l'organe de coupe (72)
applique une force de Revendlcatlons
coupe tangentielle a la resine refroidle aWin quo la force de coupe soit un
effort tranchant ou 1. Procedd  de fabrication d'un corps de confor-  35
solon loquel l'organe de coupe applique une mation creuse a partir de
resine fondue dans       force de coupe sensiblement perpendiculaire a un
systeme de moulage par injection (10)           la resine refroidie.
comprenant un moule (28) ayant une ouverture d'injection et une buse
d'injoction (14), le pro-  4. Systeme de moulage par injection (10) pour la
cedd comportant les 6tapes consistant &:   40      fabrication d'un corps
de conformation creuse - injector une quantite de resine fondue         &
partir de resine fondue, le systeme compre- suffisante pour la preparation
dudit corps    nant un moule (28) ayant une ouverture d'in- de conformation
creuse a partir de ladite     jection, une machine de moulage par injection
buse d'injection (14) au travers de l'ou-     (12) ayant une buse (14) pour
injector une verture d'injection et le long d'une trajec-  45  quantit6 de
resine fondue suffisante pour la toire d'dcoulement de resine qui s'dtend
preparation du corps creux a partir de la buse a partir d'un mandrin de
coul6e (36) vers     d'injection (14), au travers de l'ouverture d'in- une
cavit6 de moule;                          jection et le long d'une
trajectoire d'dcoule- - injector un fluide sous pression dans la-      ment
de resine et des moyens d'injection de dite trajectoire d'dcoulement de
resine   so  fluide pour injector un fluide sous pression au pour
distribuer la resine fondue sur la       travers d'une ouverture de fluide
afin de distri- surface interne de ladite cavite de moule     buer la
resine fondue sur les surfaces internes (28) et former ainsi une ouverture
de         du moule en formant ainsi un canal creux en fluido (80) dans
ladite trajectoire d'dcou-   communication avec l'intdrieur du corps creux,
lement de resine et en communication   65     caracterise par des moyens de
coupe mobiles avec des espaces creux formds a lMnte-        (72)
definissant au moins partiollement ladite rieur dudit corps de conformation
creuse      trajectoire d'6coulement de resine et ddfinis- 



sant au moins partiellement un conduit de rela- 7    13                EP 0
462 969 B1                   14 chement de pression de fluide (84) pour dd-
couper un trou au travers de la resine et ali- gner ledit conduit (84) avec
ledit trou afin quo p~  ledit trou communique avec l'ouverture de flui- K>
de pour relficher la pression dans le corps   5 creux. 5. Systeme solon la
revendication 4 dans lequol le moule comporte une cavitd de moule en
communication avec la trajectoire d'Ecoule-  10 ment de resine pour former
le corps creux et dans lequel le trou est ddcoupe dans la rdsine refroidie
on amont de la cavit6. 6. Systeme solon la revendication 4 comprenant  15
on outre des moyens pour contr8ler l'dcoule- ment du fluide & partir de
l'ouverture pour fluide, lesdits moyens de contr8le comportant de
prdfdrence une vanne de commando de I'ecoulement du fluide.
20 7. Systbme solon la revendication 4 dans loquel lesdits moyens de coupe
compronnent un or- gane de coupe (72) monte de manibre a so deplacer en
mode contr816 entre une position   25. de moulage et une position de
relachement dans ledit moule. &  Systbme solon la revendication 7 dans
loquel ledit organe de coupe comporte une poche   30 (76) formde dans la
surface ot solon loquel la rdsine est admise et retenue dans ladite poche
(76) lors de I'injection de la resine fondue. 9. Systbme solon la
revendication 8 comprenant  35 en outre des moyens d'actionnement pour dd-
placer ledit organe de coupe (72) afin de de- couper le trou dans la resine
et comprenant j   dventuellement en outre un 4vent (88) pour la
communication avoc l'ouverture de fluide dans  40 la position de
relAchoment de l'organe de cou- pe (72). 10. SystAme solon la revendication
7 dans lequel ledit organe de coupe (72) ost mobile lintaire- 45 ment. 11.
Systbme solon la revendication 7 dans loquel ledit organe de coupe (72) est
mobile de fagon rotative et dans loquel les moyens de coupe   50
comprennent eventuellement une ouverture de relfachoment de fluide qui y
oat formoe et dans loquel la pression est relAchde au travers de
l'ouverture de relachement de fluide, ladite ou- verture de relflchement de
fluide dtant en com- 55 munication avec l'ouverture de fluide dans la
position de relfichement de l'organe de coupe. 8    


