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reduction, material saving and minimization of part distortion or warpage
can all be obtained with prop- TECHNICAL FIELD
er utilization of gas assistance with a conventional plastic injection
molding process. The paper titled This invention relates to a method of
plastic   5   "GAS-ASSISTED INJECTION MOLDING -- THE injection molding,
and, more particularly, a method  NEW THERMOPLASTIC MOLDING TECHNOLOGY in
which pressurized gas is used to assist in the  FOR EXTERIOR BODY PANELS"
by Dr. Ken C. molding process.                                   Rusch,
presented at the 1989 meeting of the Soci- ety of Automotive Engineers on
March 2, 1989, BACKGROUND ART                                 to  discusses
in greater detail the relevant history of the use of gas-assistance in
connection with plastic The use of pressurized gas to assist in a
injection molding. conventional plastic injection molding process is
The impetus for the present invention was the believed to have been first
made commercially      inventor's assignment to realize the successful
practicable by the invention of Friederich disclosed   15  plastic
injection molding of an automobile head- in U.S. Patent No. 4,101,617,
issued July 18,1978,  lamp cover. This type of cover pivots between an
which discloses a method of plastic injection mold-  open position to
reveal the headlamp lens, and a ing according to the preamble of claim 1.
The      closed position to conceal the headlamp lens to Friederich patent
addressed the problem of mold-   enhance the design aesthetics and
aerodynamic ing hollow shaped bodies in a single injection   20  profile of
the automobile. The structure of the head- molding operation, and taught a
practicable method  lamp cover comprises a substantially planar panel of
introducing compressed gas along with, or just  which is intended to appear
flush and continuous after, the injection of molten plastic resin into the
with the front end body panels when the cover is in article-defining
cavity. Moreover, the Friederich pat-  the closed position. The planar
section is mounted ent solved the concern of de-pressurizing or reliev-  25
by a pair of flange arms integrally joined at the ing the molded article by
nozzle separation. The   opposed ends. Each flange arm extends perpen-
early work of Friederich was directed to the mold-  dicularly to the
substantially planar cover portion. ing of such utilitarian articles as
clear plastic ar-  The inventor's objective was to realize the chitectural
bricks and the like. More recently, the  headlamp cover as a plastic molded
part to replace patented Friederich process has been adapted to  30   a
conventional die-cast metal part. The die-cast the molding of hollow
plastic articles of various  metal part is relatively heavier and requires
a high- shapes and dimensions.                             er rated motor
or actuator to move the headlamp In its early years, the use of pressurized
gas in  cover between its open and closed positions. Also, assistance to a
conventional plastic injection mold  the die-cast cover has thermal cycling
problems, process was not recognized for all of the functional  35  and
cannot withstand passage through the factory attributes which it is known
to enjoy today. More  paint ovens where temperatures may reach or ex-
specifically, during those early years, the industry  ceed 400 [err] F
without experiencing permanent de- gave greater focus to the use of
structural foam as  formation. The die-cast metal part thus has the a
specialty process for molding relatively thick-   further drawback of
requiring installation in a sec- sectioned articles which would be light in
weight  40  ondary, off-line operation which added to the cost and have
acceptable surface finish, i.e., avoid sink  and complexity of automated
automobile assembly. marks associated with the conventional plastic in-
There were several practical problems facing jection molding. The range of
potential applications  the inventor in realizing the headlamp cover design
of structural foam molding of thermoplastic mated-  in a plastic molded
piece. First, the exterior surface als was limited, however, due to certain
inherent  45  of the substantially planar portion of the headlamp features
of such process. Among such features      cover had to be "Class A" quality
and be paintable included, the relatively long cycle times required to  in
the automated line. Any surface degradation due cool the plastic in the
mold (the foam cells serve to  to sink marks, blemishes or other
imperfections insulate heat transfer), and the problem of surface  were
unacceptable for commercial standards. Sec- finish (splay, blister and
swirl) associated with the   50  ond, the headlamp cover could not have
warpage foamed, molten plastic resin contacting the cool   or distortion
across its substantially planar surface surface walls of the
article-defining cavity.      no matter the microscopic smoothness of the
sur- In recent years, attention has returned to the  face. Third, the
dimensional integrity of the flange use of gas assistance with conventional
plastic    arms was critical to ensure safe and consistent injection
molding to attain the product quality and   55   mechanical operation of
the headlamp cover when productivity which had been hoped for with struc-
actuated between its closed and open positions. tural foam molding. The
features of surface quality,  Fourth, the part had to be filled out, i.e.,
the part lower clamp tonnage, rapid cycle times, weight     design had to
be such that it could be filled out on 2    
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basis within processing tem-  of the gas in the volume continuous to the
article- peratures which do not cause degradation of the    defining cavity
permits a direct and controlled pres- resin composition and at injection
pressures which  sure application on the fluent resin in the article- do
not create molecular shear forces in the resin  defining cavity. The gas
assistance thereby aids in which would reduce the mechanical strength of
the   5   the surface quality by maintaining intimate contact finished
article. The part had been exhaustively   of the resin with the mold walls
defining the cavity molded in conventional plastic injection molding
while the resin cools, i.e., shrinkage of the resin is processes on a
prototype development basis with-   resisted. A further advantage of the
present inven- out desired success.                               tive
process is that depressurization or relieving the The dilemma facing the
inventor can be simply  10  gas pressure of the mold does not affect the
plastic put as follows: (i) too little plastic injection pressure  within
the article-defining cavity. The introduction of would risk inferior
surface quality and non-fillout of  the gas may be accompanied by various
means the part; (ii) too high of an injection pressure and/or  well known
in the art. injection speed would risk molecular shearing of       The
substantially contiguous volume containing the material and cause molded-in
stress which is  15  the gas may be a runner in the mold, and the
manifested by distortion and lack of strength; and  relieving step may be
accomplished by separating (iii) too great of a resin temperature would de-
the mold halves and permitting the runner to self- crease the viscosity of
the molten resin but risk  rupture. Alternatively, the runner may be
pierced, exceeding the material processing temperature and  sheared or
opened by a like mechanical operation cause material degradation and
dehomogenization   20  to relieve the pressure in the mold, or by other of
any filler material, such as impregnated glass.  means well known in the
art. The solution to the inventor's dilemma proved      A second charge of
pressurized gas may be to be the use of gas-assistance in plastic injection
introduced into the mold at a location remote from molding the headlamp
cover. However, the design    a first resin flow path by which the resin
entered did not admit to having the gas enter the article-  25  the
article-defining cavity. The second charge of defining cavity and form
hollow portions or chan-  gas is of a pressure and quantity sufficient to
enter nels in the finished part. The substantially planar  the
article-defining cavity but not into the first resin portion of the
headlamp cover was required to be   flow path. In the embodiment of Figures
9 and 10, of continuous cross-sectional thickness, and the   the second
charge of gas is directly introduced into presence of gas channels, as well
as the possibility  30  the article-defining cavity. In the embodiment of
of gas permeation outside of the channels, was     Figures 4 through 8, the
second charge of gas is unacceptable as a matter of customer dictated part
introduced into a resin reservoir in communication design. Moreover, after
a number of attempts to    with the article-defining cavity by a second
resin design the headlamp cover part with gas channels   flow path.
Alternatively, when introduced to the in selected positions, it was found
that the me-  35  resin reservoir, the second charge of gas is of a
chanical strength of the cover may be compro-      pressure and quantity
sufficient to enter the resin mised if gas channels were present,
especially at  reservoir and the second resin flow path but not the
integral lines of joinder of the flange arms to  into the article-defining
cavity. the cover panel. The inventor's solution then turned   Further
objects and features of the present to the novel type of gas assisted
plastic injection   40  invention will be made known in the following de-
molding process which is summarized presently.     scription of the best
mode for carrying out the invention. DISCLOSURE OF THE INVENTION BRIEF
DESCRIPTION OF THE DRAWING The present invention is a plastic injection
45 molding process which uses a first charge of pres-    FIGURE 1 is a
process flowchart showing oper- surized gas to assist in the formation of
the mold-   ative steps of the novel molding process of the ing in the
article-defining cavity, but in which the  present invention; first charge
of gas does not enter into the article-  FIGURE 2 is a schematic view of a
full-shot defining cavity. In this application, the first charge   50
molding specimen produced in accordance with of gas is injected into a mold
and is selected to be  the process steps of Figure 1; of quantity and
pressure sufficient to enter into a   FIGURE 3 is a side view of a bulbous
runner volume substantially contiguous to the article-defin-  and lens
cover of Figure 2; ing cavity to assist in the fillout of the cavity with
FIGURE 4 is a top plan view of a molding made molten resin.
56      wherein first and second charges of pressurized The molten plastic
may be injected at a pres-     gas are utilized in forming the molding;
sure which does not introduce molded-in stresses      FIGURE 5 is a
sectional view taken along lines into the plastic at the molecular level.
The pressure  5-5 of Figure 4 to illustrate the cavities formed in 3    
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gas pin in its gas inject      el 30 which has a perimeter frame 32 of
thicker position;                                        cross section. A
pair of mounting flanges 34a and FIGURE 6 is a sectional view taken along
lines   34b are attached integrally at the opposite lateral 6-6 of Figure
4;                                 ends of the panel 30 by respective webs
36a and FIGURE 7 is a sectional view taken along lines   5   36b. The
center portions of the mounting flanges 7-7 of Figure 4;
34a and 34b include notches 38a and 38b config- FIGURE 8 is a side view,
partially broken away   ured to couple with actuator arms on the servo and
in cross section, with the gas pin of Figure  mechanism which would pivot
the lens 22 between 5 in its retracted position;                     its
open and closed positions. FIGURE 9 is a side view, partially broken away
io  The exterior surface of the planar panel 30 and in cross section of
another embodiment of    must be free of imperfections to meet automotive
the invention wherein the second charge of       company standards on Class
A surface finish. Also, pressurized gas is injected directly into the arti-
the panel must be free of warpage or deformation cle-defining cavity and
wherein a gas pin is in  over its surface area to ensure proper fit and ap-
its gas inject position; and                is  pearance when assembled on
the automobile. FIGURE 10 is a view similar to Figure 9 except      The
mounting flanges 34a and 34b must be the gas pin is in its retracted
position to vent the  integrally joined to the panel 30 in true perpendicu-
molding.                                         lar relation. A deviation
from perpendicular relation will bias the mounting flanges 34a and 34b from
a BEST MODE FOR CARRYING OUT THE INVEN-   20  proper mechanical coupling to
the actuator arms TION                                               for
the headlamp lens cover 22. Moreover, the mounting flanges 34a and 34b must
have a reason- Figure 1 discloses the general sequence of      ably strong
mechanical connection to the panel 30 steps involved in carrying out the
method of the   through-webs 36a and 36b. present invention. Figure 2 is a
schematic illustra-  25  Accordingly, in step 10, the charge of plastic
tion of an exemplary full-shot molding, indicated  resin is injected at a
pressure sufficient to nomi- generally at 20, of a headlamp lens cover of
the   nally fill out the article-defining cavity without any type referred
to in the proceeding discussion. The  gas entry into the cavity but not so
great as to following description of the invention will correlate
introduce microscopic stresses within the plastic the method steps of
Figure 1 with corresponding   30   which will cause warpage upon removal of
the structure of Figure 2 to facilitate the disclosure. As  article from
the mold cavity or during subsequent a prefatory note, the general
principles of gas-   thermal cycling of the article. The temperature of
assisted injection molding are disclosed in the ba-  the plastic charge is
within the range of processing sic patent to Friederich, U.S. Patent No.
4,101,617,  temperatures for the resin composition to ensure issued July
18, 1978. The present invention is an   35  sufficient fluidity of the
plastic charge. However, the improvement based on the Friederich disclosure
plastic injection temperature cannot be so great as which addressed the
basic problems of coordinat-   to cause shearing or burning of the resin
composi- ing the introduction of molten plastic and pressur-  tion, and
consequent degradation of the material, ized gas into the mold and
thereafter venting the  including dehomogenization due to separation of
interior of the hollow molded article on a predict-  40  filler materials.
able, repeatable basis to produce articles with su-   In step 12, a first
charge of pressurized gas is perior surface quality on a commercial basis.
injected into the injection aperture through the With reference to Figure
1, in step 10, a charge  sprue 24 and into the runner 26. However, the or
amount of molten plastic resin is injected into an  charge of gas is
selected to be of a pressure and injection aperture of a mold in an
injection molding   45  quantity sufficient to avoid entry of the gas into
the system. In the application of Figure 2, the quantity  article-defining
cavity. The volume available to the of resin is sufficient to fill out the
article-defining  gas is indicated schematically at 28. The specific cavity
of the mold and a portion of the volume     pressure and quantity of gas
required must be defined by a sprue 24 and a runner 26 of the
determined on a job-by-job basis through an itera- molding 20. The sprue 24
and the runner 26 help  so  tive trial procedure in the course of normal
trial to define a first resin flow path which extends    moldings. between
the injection aperture and the article-defin-  In the case of the headlamp
lens cover 22, the ing cavity.
runner 26 is shaped to accommodate a substantial In this case, the
article-defining cavity is the  quantity of pressurized gas to assist in
the molding volume along reference line "A" which defines the   55
process. As illustrated in Figure 3, the runner 26 shape of the finished
article. The finished article is  may have a bulbous cross section, i.e.
somewhat in a headlamp lens cover indicated generally at 22.   the shape of
an inverted water droplet, to facilitate The cover 22 comprises a
substantially planar pan-  the entry of gas into the runner and containment
4    
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article-defining cavity.                    into the mold at substantially
the same time to The presence of pressurized gas in the volume    make a
single article 22'. Parts with the same or indicated at 28 assists in the
fill out of the article-  similar structure or function to the parts of
Figures defining cavity with molten resin to avoid the need  1 - 3 are
given a single prime designation whereas for relatively high plastic
injection pressure.  5   such parts are given a double prime designation in
In step 14, the pressurized gas is maintained in  Figures 9 and 10. The
resin reservoir or spillover the volume 28 while the plastic solidifies
within the  40 is in communication with the article-defining
article-defining cavity. The presence of the pressur-  cavity which defines
the plastic article 22' pro- ized gas during solidification urges the
plastic into  duced. The resin reservoir 40 helps to define a intimate
contact with the walls of the article-defin-   10o  second resin flow path
which extends from the ing cavity to promote surface quality. The gas
article-defining cavity to allow molten plastic resin pressure counters the
normal tendency of the plas-  to flow therefrom to the resin reservoir 40.
tic to shrink while cooling and leave blemishes in      As best shown in
Figure 5, the second charge the surface of the finished article.
of gas is introduced into a thick position 23 of the In step 16, the
molding 20 is depressurized by   15  article 22' through a retractable gas
pin 25 shown relieving the pressure in the molding 20 and the     in its
gas inject position. The gas preferably flows finished article is removed.
The depressurization    through the pin 25 into the resin reservoir 40 and
can occur autogenuously by separation of the mold    along the second resin
flow path. The gas is of a halves and self-rupturing of the runner 26. The
self-  pressure and quantity to enter the second resin rupturing
facilitates the molding process by avoid-   20  flow path and thence into
the article-defining cavity ing the need for a separate depressurization
opera-  but not into the first resin flow path. tion. For example, in some
types of gas-assisted        Alternatively, it may not be desired that the
molding processes, the interior of the molding is   second charge of gas
enter the article-defining vented through a gas recovery step involving
tim-    cavity (i.e., due to the shape and size of the part). ers, valves
and a reservoir. In this case, the bul-  25  In such a case, the pressure
and quantity of the bous cross-sectional shape of the runner 26 admits
second charge of gas is adjusted so that it only to self-rupture upon
separation of the mold halves.  enters the second resin flow path.
Alternatively, the molding 20 may be depres-         Figures 5 and 6
illustrates the extent to which surized before separation of the mold
halves by      the first charge of gas entered the runner 26' from
piercing, shearing of a like mechanical operation   30  the sprue 24' but
not the article 22'. applied to the sprue 24 or the runner 26 or by
Figure 8 illustrates the gas pin in its retracted nozzle retraction.
position to allow gas pressure to evacuate the Upon depressurization or
relieving the molding,  article 22'. the full-shot molding 20 is removed
from the mold.      Figures 9 and 10 illustrate a modified retrac- The
appendages of the runner 26 and the sprue 28   35  table gas pin 25'
(similar to gas pin 25) for injecting may be separated from the finished
article 22 in     a second charge of pressurized gas directly into a
accordance with conventional operations.            thick portion 23'
(similar to thick portion 23) of a Referring now to Figures 4 through 10, a
sec-    plastic article 22". In Figure 9, the pin 25' extends ond charge of
pressurized gas may be introduced   into the thick portion 23' whereas in
Figure 10 the into the mold at a location remote from a first resin   40
pin 25' is retracted to allow gas pressure to evacu- flow path by which the
resin entered the article-    ate the molding. The second charge of gas is
of a defining cavity.                                     pressure and
quantity to enter the article-defining In the embodiment of Figures 9 and
10, the       cavity but not into the first resin flow path by which second
charge of gas is directly introduced into the  the molten resin plastic
entered the cavity. article-defining cavity. In the embodiment of Fig-   45
The invention has been described in an illustra- ures 4 through 8, the
second charge of gas is       tive manner, and, it is to be understood
that, the introduced into a resin reservoir 40 in communica-  terminology
which has been used is intended to be tion with the article-defining cavity
by a second    in the nature of the words of description, rather resin flow
path. The second charge of gas is either  than of limitation. of a pressure
and quantity sufficient to enter the   50  Obviously, many modifications
and variations article-defining cavity but not into the first resin  of the
present invention are possible in light of the flow path or alternatively,
when introduced to the   above teachings. It is, therefore, to be
understood resin reservoir 40, is of a pressure and quantity   that, within
the scope of the appended claims, the sufficient to enter the resin
reservoir 40 and the   invention may be practiced otherwise than as spe-
second resin flow path but not into the article-  55  cifically described.
defining cavity. As shown in Figures 4 through 8, first and second charges
of pressurized gas are introduced 5    
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* Claims                                                     charge of gas
being of a pressure and quantity sufficient to enter the article-defining
cavity but 1. A method for the use of gas-assistance in the           not
into the resin flow path (24, 26); molding of a plastic article (22) in an
injection          maintaining  the  first and  second  gas molding system
including a mold having an    5         charges under pressure within the
mold while injection aperture, the method comprising the          the
plastic resin solidifies within the article- steps of:
defining cavity thereby completing the forma- injecting an amount of molten
plastic resin        tion of the plastic article; and sufficient for the
preparation of the plastic arti-        relieving the gas pressure within
the resin cle (22) through the injection aperture and   10       flow path
(24, 26) and within the article-defin- along a resin flow path (24, 26)
which extends         ing cavity. from the injection aperture to an
article-defin- ing cavity in the mold;                            4. The
method as described in claims 1, 2 or 3, injecting  a charge of pressurized
gas             for injection molding of a plastic article (22) in through
said resin flow path (24, 26) into the   15    an injection molding system
including a mold mold, maintaining the gas charge under pres-
having an injection aperture, an article-defining sure within the mold
while the plastic resin           cavity and a resin reservoir (40) in
communica- solidifies within the article-defining cavity; and     tion with
the cavity, the method comprising the relieving the gas pressure within
said flow        steps of: path;                                     20
injecting an amount of molten plastic resin characterized in that said
method com-             sufficient for the preparation of the plastic arti-
prises the step of                                     cle through the
injection aperture and along a injecting said charge of pressurized gas
first resin flow path (24, 26) which extends into the mold at a pressure
and quantity suffi-        from the injection aperture to the
article-defin- cient to enter the resin flow path but not into   25   ing
cavity and along a second resin flow path the article-defining cavity.
which extends from the article-defining cavity to the resin reservoir (40);
2. The method as described in claim 1 for injec-               injecting a
first charge of pressurized gas tion molding of a plastic article (22)
having at       into the mold, said first charge being of pres- least one
substantially planar portion (30), said   30  sure and quantity sufficient
to enter into the resin flow path (24, 26) including a portion
first resin flow path (24, 26), but not into the which is substantially
contiguous to a portion         article-defining cavity; of the
article-defining cavity corresponding to            injecting a second
charge of pressurized the substantially planar portion (30), the meth-
gas into the resin reservoir (40), said second od comprising the steps of:
35       charge of gas being of pressure and quantity injecting a charge of
pressurized gas into          sufficient to enter the second resin flow
path the mold, said gas charge being of pressure            and thence into
the article-defining cavity but and quantity sufficient to enter into a
contig-        not into the first resin flow path (24, 26); uous portion
(26) of the resin flow path contig-           maintaining  the first and
second  gas uous to the portion of the article-defining cavity   40
charges under pressure in the mold during the corresponding to the
substantially planar por-         solidification of the plastic resin
within the arti- tion (30), and not into the article-defining cav-
cle-defining cavity, thereby completing the for- ity;
mation of the plastic article; and maintaining the gas charge under
pressure              relieving the gas pressure within the first in the
contiguous portion (26) during solidifica-   45  resin flow path (24, 26),
and within the article- tion of the plastic resin within the article-defin-
defining cavity preparatory to removing the ing cavity; and
plastic article (22) from the mold. relieving the gas pressure within said
con- tiguous portion (26) preparatory to removing       5  The method as
described in claims 1, 2 or 3 said plastic article from the mold.
so       for injection molding of a plastic article (22) in an injection
molding system including a mold 3. The method as described in claims 1 or 2
for            having an injection aperture, an article-defining the use of
gas-assistance in the molding of a          cavity and a resin reservoir
(40) in communica- plastic article in an injection molding system,
tion with the cavity, the method comprising the comprising the additional
steps of:           55       steps of: injecting a second charge of
pressurized               injecting an amount of molten plastic resin gas
into the mold at a location (23; 40) remote        sufficient for the
preparation of the plastic arti- from the resin flow path (24, 26), said
second         cle through the injection aperture and along a 6   



11                EP 0 493 447 B1                     12 first resin flow
path (24, 26) which extends       defining cavity. from the injection
aperture to the article-defin- ing cavity and along a second resin flow
path   11. The method as described in claim 4 or 5, which extends from the
article-defining cavity     wherein the step of relieving includes the step
to the resin reservoir (40);               5       of opening the first
resin flow path (24, 26) to injecting a first charge of pressurized gas
permit ventilation of the gas contained therein. into the mold, said first
charge being of pres- sure and quantity sufficient to enter into the  12.
The method as described in claim 1, 2, 3, 4 or first resin flow path (24,
26), but not into the   5, wherein the step of opening includes the
article-defining cavity;                   10      step of piercing the
plastic resin to form an injecting a second charge of pressurized
aperture therein. gas into the resin reservoir (40), said second charge of
gas being of pressure and quantity    13. The method as described in claim
1, 2, 3, 4 or sufficient to enter the second resin flow path     5, wherein
the step of opening includes the but not into the article-defining cavity;
15      step of shearing the plastic resin to permit maintaining the first
and second gas            ventilation of the gas contained therein. charges
under pressure in the mold during the solidification of the plastic resin
within the arti-  14. The method as claimed in claim 3, wherein the
cle-defining cavity, thereby completing the for-   second charge of
pressurized gas is injected mation of the plastic article; and         20
directly into the article-defining cavity. relieving the gas pressure
within the first and second resin flow paths preparatory to
Patentansprliche removing the plastic article (22) from the mold. 1.
Verfahren zur Nutzung von GasunterstUtzung 6. The method as described in
claim  1 or 3,  25       beim  Formgeben eines Kunststoffgegenstan- wherein
the step of relieving the resin flow       des (22) mittels eines
SpritzgieBsystems mit path (24, 26) comprises separation of mold
einer Form, die eine Einspritztffnung aufweist, halves of the mold to cause
self-rupture of the    mit den Schritten: plastic resin containing the
pressurized gas in        Einspritzen elner geschmolzenen Kunst- the resin
flow path (24, 26).              30      harzmenge, die zum Herstellen des
Kunststoff- gegenstandes (22) ausreicht, durch die Ein- 7. The method as
described in claim 1 or 3,            spritzoffnung entlang elnem
HarzflieBweg (24, wherein the step of relieving the resin flow       26),
der sich von der Einspritzoffnung zu ei- path includes the step of opening
the resin        nem  den Gegenstand begrenzenden Form- flow path (24, 26)
to permit ventilation of the   35  hohlraum erstreckt; gas contained
therein.                                 Einbringen elner Ladung eines
unter Druck stehenden Gases durch den Harzflie~weg (24, a  The method as
described in claim 2, wherein         26) in die Form  und Aufrechterhalten
des the step of relieving the molding includes sep-     Drucks der
Gasladung innerhalb der Form, arating mold halves of the mold to permit
self-  40  wahrend sich das Kunstharz innerhalb des den rupturing of the
portion (26) of the resin flow    Gegenstand begrenzenden Formhohlraum ver-
path contiguous to the portion (30) of the arti-   festigt; und
cle-defining cavity corresponding to the sub-          Entlasten des
Gasdrucks innerhalb des stantially planar portion.
Flie8weges, dadurch gakennzeichnet, daB das 45      Verfahren den Schritt
umfa~t, die Ladung des 9. The method as described in claim 2, wherein
unter Druck stehenden Gases in die Form un- the step of relieving the
molding includes the     ter einem Druck und in einer Menge einzubrin- step
of opening the resin flow path (26) contig-   gen, die ausreicht, um in den
HarzflieBweg uous to the portion of the article-defining cavity
einzudringen, nicht jedoch in den den Gegen- defining the substantially
planar portion (30) to  6o  stand begrenzenden Hohiraum. permit ventilation
of the gas contained therein. 2. Verfahren gemAB Anspruch 1 zum Spritzgie-
10. The method as described in claim 4 or 5,           Ben eines
Kunststoffgagenstandes (22), der wherein the step of relieving the first
resin flow  wenigstens einen im wesentlichen ebenen Be- path (24, 26)
includes separating halves of the   ss  reich (30) und der der Harzflie~weg
(24, 26) mold to permit self-rupturing of the plastic res-  einen Bereich
aufweist, der im wesentlichen zu in containing the pressurized gas in the
first     dam Bereich des den Gegenstand begrenzen- resin flow path portion
(24, 26) of the article- .  den Hohlraums benachbart ist, der dem im 7   
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14        c   L   M   ! wesentlichen ebenen Bereich (30) entspricht,
Gegenstand begrenzenden Hohiraum zu dem mit den Schritten:
Harzaufnahmeraum (40) erstreckt; Einbringen einer Ladung eines unter Druck
Einbringen einer ersten Ladung von unter stehenden Gases in die Form mit
einem Druck        Druck stehendem Gas in die Form mit einem s-'   und in
einer Menge, die ausreicht, um in einen   5   Druck und in einer Menge, die
ausreicht, urn in benachbarten Bereich (26) des Harzfliefweges       den
ersten HarzflieBweg (24, 26) einzudringen, einzudringen, der zu dem
Bereich des den          nicht jedoch in den den Gegenstand begren-
Gegenstand begrenzenden Hohiraums benach-          zenden Hohiraum; bart
ist und dem im wesentlichen ebenen Be-            Einbringen einer zweiten
Ladung eines un- reich (30) entspricht, jedoch nicht in den den   to  ter
Druck stehenden Gases in den Harzaufnah- Gegenstand begrenzenden Hohiraum;
meraum (44) mit einem  Druck und in einer Aufrechterhalten des Drucks der
Gasla-          Menge, die ausreicht, um in den zweiten Harz- dung in dem
benachbarten Bereich (26) wah-         flieeweg und von dort in den den
Gegenstand rend der Verfestigung des Kunstharzes in dem       begrenzenden
Hohiraum  einzudringen, nicht den Gegenstand begrenzenden Hohiraum; und
15     jedoch in den ersten HarzflieBweg (24, 26); Entlasten des Gasdrucks
innerhalb des be-          Aufrechterhalten des Drucks der ersten
nachbarten Bereichs (26) zur Vorbereitung des      und zweiten Gasladung in
der Form wahrend Entfernens des Kunststoffgegenstandes aus          sich
das Kunstharz in dem den Gegenstand der Form.
begrenzenden Hohiraum  verfestigt, wodurch 20      die Formgebung des
Kunststoffgegenstandes 3. Verfahren nach Anspruch 1 oder 2 zur Nutzung
vollendet wird und der GasunterstUtzung bei der Formgebung ei-
Entlasten des Gasdrucks innerhalb des er- nes  Kunststoffgegenstandes
mittels  eines        sten Harzflielweges (24, 26) und innerhalb des
Spritzgiefsystems mit den zusltzlichen Schrit-     den Gegenstand
begrenzenden Hohiraums zur ten:                                       25
Vorbereitung des Entfernens des Kunststoffge- Einbringen einer zweiten
unter Druck ste-       genstandes (22) aus der Form. henden Gasladung in
die Form an einer Stelle (23; 40), die entfernt vom Harzflie~weg (24, 26)
5  Verfahren nach Anspruch 1, 2 oder 3 zum gelegen ist, mit einem  Druck
und in einer         SpritzgieBen  eines  Kunststoffgegenstandes Menge, die
ausreicht, in den den Gegenstand   30   (22) mittels eines
SpritzgieBsystems mit einer begrenzenden Hohiraum einzudringen, jedoch
Form, die eine Einspritzoffnung, einen den Ge- nicht in den Harzflielweg
(24, 26);                genstand begrenzenden Hohiraum und einen
Aufrechterhalten des Drucks der ersten          Harzaufnahmeraum (40)
aufweist, der mit dem und der zweiten Gasladung innerhalb der Form
Hohiraum in Verbindung steht, mit den Schrit- wahrend sich das Kunstharz in
dem den Ge-  35      ten: genstand begrenzenden Hohiraum verfestigt,
Einspritzen einer Menge von geschmolze- wodurch die Formgebung des
Kunststoffge-           nem Kunstharz, die zur Herstellung des Kunst-
genstandes vollendet wird und                      stoffgegenstandes
ausreicht, durch die Ein- K)         Entlasten des Gasdruckes in dem
HarzflieB       spritzoffnung und entlang einem ersten Harz- (24, 26) und
in dem den Gegenstand begren-   4o    fliefweg (24, 26), der sich von der
Einspritzoff- zenden Hohiraum.                                   nung zum
den Gegenstand begrenzenden Hohiraum erstreckt und entlang einem zweiten 4.
Verfahren nach Anspruch 1, 2 oder 3 zum             HarzflieSweg, der sich
von dem den Gegen- SpritzgieBen  eines  Kunststoffgegenstandes        stand
begrenzenden Hohiraum zu dem Harz- (22) mittels eines SpritzgielBsystems
mit einer  46  aufnahmeraum (40) erstreckt; Form, die eine
Einspritzoffnung, einen den Ge-         Einbringen einer ersten Ladung von
unter genstand begrenzenden Hohiraum und einen           Druck stehendem
Gas in die Form mit einem Harzaufnahmeraum (40) aufweist, der in Ver-
Druck und in einer Menge, die ausreicht, um in bindung mit dem  Hohiraum
steht, mit den          den ersten Harzfliefweg (24, 26) einzudringen,
Schritten:                                 s0      nicht jedoch in den den
Gegenstand begren- Einspritzen einer Menge geschmolzenen           zenden
Hohiraum; Kunstharzes, die ftr die Formgebung des                Einbringen
einer zweiten Ladung von unter Kunststoffgegenstandes ausreicht, durch die
Druck stehendem Gas in den Harzaufnahme- Einspritzoffnung und entlang einem
ersten         raum (40) mit einem Druck und in einer Men- HarzflieBweg
(24, 26), der sich von der Ein-  56   ge, die ausreicht, um in den zweiten
HarzflieB- spritzkffnung zu dem den Gegenstand begren-        weg
einzudringen, nicht aber in den den Ge- zenden Hohiraum erstreckt und
entlang einem        genstand begrenzenden Hohiraum; zweiten Harzfliefweg,
der sich von dem den             Aufrechterhalten des Drucks der ersten 8  
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11111I 111I111 und der zweiten Gasladung in der Form, wah-    12. Verfahren
nach Anspruch 1, 2, 4 oder 5, bei rend sich das Kunstharz in dem den Gegen-
dem der Schritt des Offnens das Durchstechen stand begrenzenden Hohiraum
verfestigt, wo-        des Kunstharzes umfaBt, um darin eine Off- durch die
Formgebung des Kunststoffgegen-          nung zu bilden. standes vollendet
wird und                 5 Entlasten des Gasdrucks innerhalb des er-   13.
Verfahren nach Anspruch 1, 2, 3 oder 5, be! sten und zweiten Harzflielweges
zur Vorberel-      dem der Schritt des Offnens den Schritt des tung des
Entfernens des Kunststoffgegenstan-       Abscherens des Kunstharzes
umfaBt, um das des (22) aus der Form.                             Abblasen
des darin enthaltenen Gases zu be- 10      wirken. &  Verfahren nach
Anspruch 1 oder 3, be! dem der Schritt des Druckentlastens des HarzflieB-
14. Verfahren nach Anspruch 3, be! dem die zwei- weges (24, 26) das
AuseinanderfUhren der          te Ladung von unter Druck stehendem  Gas
Formhalften umfalt, um das selbsttatige Plat-      direkt in den den
Gegenstand begrenzenden zen des Kunstharzes, das das unter Druck   is
Hohlraum eingebracht wird. stehende Gas in dem HarzflieSweg (24, 26)
enthalt, zu bewirken.                          Revendlcatlons 7. Verfahren
nach Anspruch 1 oder 3, bei dem       1. Procdd6 pour l'utilisation d'une
assistance par der Schritt der Druckentlastung des HarzflieB-  20  gaz dans
le moulage d'un objet en matibre weges den Schritt umfaet, den Harzfliefweg
plastique (22) dans un systbme de moulage 24, 26 zu Mffnen, um ein Abblasen
des darin        par injection comprenant un moule ayant un enthaltenden
Gas zu bewirken.                      orifice d'injection, le procMd6
comportant les etapes consistent a: 8. Verfahren nach Anspruch 2, bei dem
der  25        injecter une quantit6 suffisante de resine plasti- Schritt
der Druckentlastung des Formteils das      que fondue pour la preparation
de l'objet en selbsttatige Platzen der FormhAlften der Form      matibre
plastique (22) par l'orifice d'lnjection et umfaft, um das Zerrel~en des
Tells (26) des        le long d'une vole d'4coulement de rdsine (24,
Harzflieeweges zu bewirken, der zu dern Be-        26) s'4tendant de
l'orifice d'injection a un reich (30) des den Gegenstand begrenzenden   30
creux d~finissant l'objet dans le moule: Hohiraums benachbart ist, der dem
im wesent-      injecter une charge gazeuse sous pression le lichen ebenen
Bereich entspricht.                 long de ladite voie d'4coulement de
r~sine (24, 26) et jusque dens le moule, en maintenant la 9. Verfahren nach
Anspruch 2, be! dem  der            charge gazeuse sous pression dans le
moule Schritt des Druckentlastens des Formteils den   36  pendant que la
rdsine plastique se solidifie Schritt umfaBt, den HarzflieBweg (26) zu off-
dans le creux ddfinissant lPobjet ; et & nen, der zu dem Bereich des den
Gegenstand         ddcharger la pression gazeuse dans ladite voie
begrenzenden Hohlraums benachbart ist, der         d'dcoulement; dem  im
wesentlichen ebenen Bereich ent-           caractMris4 en ce que ledit
proc~dd comporte spricht, um ein Ablasen des darin enthaltenden   40
I'etape consistent A injecter ladite charge ga- Gases zu bewirken.
zeuse sous pression dans le moule a une pression et en quantite suffisantes
pour p~nd- 10. Verfahren nach Anspruch 4 oder 5, bei dem         trer la
vole d'dcoulement de Ia rdsine mals non der Schritt des Druckentlastens des
ersten         le creux qui definit l'objet. Harzfliefweges (24, 26) das
AuseinanderfUhren   45 von H1lften der Form umfaBt, um ein selbsttW-  2.
Proced4 selon la revendication 1 pour le mou- tiges Platzen des
Kunstharzes, das das unter      lage par injection d'un objet en matibre
plasti- Druck stshenden Gas im ersten HarzflieBweg-        que (22) ayant
au mains une partie (30) sensi- bereich (24, 26) des den Gegenstand begren-
blement plane, ladite vole d'4coulernent de la zenden Hohiraums enthalt, zu
bewirken.    50      rdsine (24, 26) comportant une partie qui est
sensiblement contigud I une partie du creux 11. Verfahren nach Anspruch 4
oder 5, be! dem         ddfinissant l'objet correspondent a la partie der
Schritt des Druckentlastens den Schritt des    (30) sensiblement plane, le
proc6dd compor- Offnens des ersten HarzflieBweges (24, 26)        tant des
6tapes consistent a: umfalt, um ein Abblasen des darin enthaltenen   55
injecter une charge gazeuse sous pression Gases zu bewirken.
dans le moule, la pression et la quantitd de ladite charge gazeuse etant
suffisantes pour que celle-ci p~nbtre une partie contigue (26) 9   
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IJIIj11111111111  11 de la vole d'4coulement de r~sine qui est
non le creux ddfinissant l'objet; contigug A la partie du creux dffinissant
le        injecter une deuxibme charge gazeuse sous moule correspondant a
la partie sensiblement         pression dans le reservoir a r6sine (40), la
plane, mais non le creux qui d~finit l'objet;        pression et la
quantite de ladite deuxibme maintenir la charge gazeuse sous pression    s
charge gazeuse atant suffisantesc pour quo cel- dans la partie contigue
(26) pendant la solidifi-   le-ci p nbtre la deuxibme voie d'6coulement
cation de la r~sine plastique & l'int~rieur du       de la r~sine puis le
creux definissant l'objet, creux definissant l'objet ; et &
mais non la premibre vole d'4coulement de la decharger la pression gazeuse
dans ladite par-       resine (24, 26); tie contigue (26) avant de retirer
ledit objet en   io  maintenir les premibre et douxi(me charges matibre
plastique du moule.                          gazeuses sous pression dans le
moule pen- dant que la rdsine plastique se solidifie dans le 3. Proc~d6
selon la revendication 1 ou la revendi-      creux ddfinissant l'objet,
terminant ainsi la for- cation 2 pour I'utilisation d'une assistance par
mation de l'objet en matibre plastique ; et a gaz dans le moulage d'un
objet en matibre  is        ddcharger la pression gazouse dans la premib-
plastique dans un systhme de moulage par             re voie d'6coulement
de la resine (24, 26) et injection comportant les dtapes suppldmentai-
dans le creux definissant l'objet avant de reti- res consistant a:
rer l'objet en matibre plastique (22) du moule. injecter une deuxibme
charge gazeux sous *    \j  qpression dans le moule A un emplacement (23
20  5. Procdd6 ses on los revendications 1, 2 ou 3, ; 40) 6loign4 de la
vole d'ecoulement de la          pour le moulage par injection d'un objet
en r~sine (24, 26), la pression et la quantit6 de I     matibre plastique
(22) dans un systeme de adite deuxibme charge gazeuse dtant suffisan-
moulage par injection comprenant un moule tes pour que cello-ci pdnbtre le
creux dMfinis-      muni d'un orifice d'injection, d'un creux ddfi- sant
l'objet mais non la vole d'dcoulement de   25   nissant un objet et d'un
r~servoir & r~sine (40) la r~sine (24, 26);
qui communique avec le creux, le proc~d5 maintenir les premiere et deuxibme
charges           comportant les 6tapes consistant &: gazeuses sous
pression a l'intdrieur du moule       injecter une quandtt suffisante de
rdsine plasti- pendant que la rdsine plastique se solidifie a       que
fondue pour la preparation de lPobjet en l'intfrieur du creux ddfinissant
l'objet, terminant  30  matibre plastique (22) par l'orifice d'injection et
ainsi la formation de l'objet en matibre plasti-    le long d'une promiere
vole d'4coulement de quo ; at a
rdsine (24, 26) s'6tendant de l'orifice d'injec- d~charger la pression
gazeuse dans la voie          tion au creux d6finissant l'objet, et le long
d'6coulement de la r~sine (24, 26) et dans le        d'uno deuxibme vole
d'dcoulement de la risi- creux d~finissant I'objet.                  35
ne qui s'6tend du creux difinissant l'objet jus- qu'au rdservoir a rdsine
(40): 4. Proced6 selon les revendications 1, 2 ou 3,          injecter une
premibre charge gazeuse sous pour le moulage par injection d'un objet en
pression dans le moule, la pression et la quan- matiJre plastique (22) dans
un systhme do           tim do ladite prermibre charge gazeuse itant
moulage par injection compronant un moule  40        suffisantes pour quo
celle-ci pdn&tre la premib- muni d'un orifice d'injection, d'un creux d6fi-
re vole d'4coulement de la r~sine (24, 26) mais nissant un objet et d'un
rdservoir I resine (40)     non le creux ddfinissant l'objet; qui
communique avec le creux, le proc6dd            injector une deuxibme
charge gazeuse sous comportant les 6tapes consistant a:
pression dans le rdservoir I rdsine (40), la injector une quantit6
suffisante de rdsine plasti-  46  pression et la quantit6 de ladite
deuxibme quo fondue pour la preparation de l'objet on         charge
gazeuse 6tant suffisantes pour quo col- matibre plastique (22) par
l'orifice d'injection et  le-cl pdnbtre la deuxibme voie d'ecoulement le
long d'une premibre vole d'dcoulement de          de la rdsine, mais non le
creux d~finissant rdsine (24, 26) s'6tendant de l'orifice d'injec-
I'objet; tion & un creux d~finissant l'objet, et le long   so  maintenir
les promibre et deuxibme charges d'une deuxibme voie d'dcoulement de la
rdsi-         gazeuses sous pression dans le moule pen- ne qui s'4tond du
creux d6finissant l'objet jus-     dant que la rdsine plastique se
solidifie dans le qu'au rdservoir a rdsine (40);
creux d~finissant l'objet, torminant ainsi la for- injecter une premibre
charge gazeuse sous            mation de l'objet en matibre plastique ; et
A pression dans le moule, la pression et la quan-   55  d~charger la
pression gazeuse dans les pre- tif4 de ladite premibre charge gazeuse etant
mibre et deuxibme voles d'4coulement de la suffisantes pour que celle-ci
pdnbtre la promib-     r6sine avant de retirer l'objet en matiere plasti-
re vole d'dcoulement de la r~sine (24, 26) mais      que (22) du moule. 10
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IIIIIIj 11 * C   L   M S 6. Procede selon la revendication 1 ou la revendi-
plastique pour permettre de vider le gaz conte- cation 3, caract~ris6 en co
que l'6tape de         nu dans celle-cl. dechargement de la vole
d'ecoulement de la rdsine (24, 26) comprend la separation de       14.
Procede selon la revendication 3, caracterise demi-moules du moule pour
provoquer une   5        en co que la deuxieme charge gazeuse sous rupture
automatique de la resine plastique         pression est injectee
directement dans le creux contenant le gaz sous pression dans la voie
d6finissant I'objet. d'ecoulement de la resine (24, 26). 7. Proc6d4 solon
la revendication 1 ou la revendi-  10 cation 3, caracteris4 on ce quo
l'etape de dechargement de la vole d'ecoulement de la resine comprend
l'6tape d'ouverture de la vole d'ecoulement de la r~sine (24, 26) pour per-
mettre de vider le gaz contenu dans celle-cl.    15 8  Procedd solon la
revendication 2, caracterise on co quo l'4tape de dechargement du moula- ge
comprend la separation de demi-moules de moule pour permettre une rupture
automatique   20 de la partle (26) de la vole d'6coulement de la resine
contigue a la partie (30) du creux defi- nissant I'objet et correspondant a
la partle sen- siblement plane. 25 9. Proced6 solon la revendication 2,
caract6rise en ce quo I'etape de dechargement du moula- ge comprend l'etape
consistant a ouvrir la voie d'ecoulement de la r6sine (26) contigue & la
partie du creux delimitant la partie (30) sensi-  30 blement plane pour
permettre de vider le gaz contenu dans cello-ci. 10. Procede solon la
revendication 4 ou la revendi- cation 5, caracteris4 on co quo l'6tape do
35 dechargement de la premibre voie d'ecoule- ment de la resine (24, 26)
comprend la separa- tion de moities du moule pour permettre une rupture
automatique de la r~sine plastique contenant le gaz sous pression dans la
pre-  40 miere partie de vole d'6coulement de la resine (24, 26) du croux
definissant l'objet. 11. Proced6 solon la revendication 4 ou la revendi-
cation 5, caracterlse on co quo l'dtape de   4s dechargement comprend
l'6tape consistant A ouvrir la premiere vole d'ecoulement de la resine (24,
26) pour permettre de vider le gaz contenu dans cello-cl. 50 12. Proc~d6
solon la revendication 1, 2, 3, 4 ou 5, caract6ris6 en ce quo l'etape
d'ouverture corn- prend l'etape consistant A percer la r~sine plastique
pour y former un orifice. 55 13. Proced6 selon la revendication 1, 2, 3, 4
ou 5, caracterise en ce quo l'etape d'ouverture corn- prend l'6tape
consistant a cisailler la resine    


