DESCRIPTION

INJECTION MOLDING APPARATUS

Technical Field

The present invention relates to an injection molding
apparatus, in particular, an injecfion molding apparatus
comprising a ;ﬂurélity of injection nozzles to inject a molten
resin wherein the respective distal end portion of the above
mentioned plurélity of injection.nozzles always fits to a nozzle
reception portion formed on a mold clamp unit with high accuracy
so as to always supply a predetermined amount of molten resin

into the mold clamp unit.

Background Art

In various ip&ustrial fields such as the electric
electronic, and automobile industries, the introduction of
plastic for various parts is actively .conducted aiming at
achieving lightweight, low cost and high addéd value, and
advancement of injection molding technology has | greatly
contributed to -this. This is because the injection molding
technology is superior to other molding technologies- in many
aspects such as productivity, stability of quality, and

applicability.



Speaking of a general injection molding principle briefly,
it is a molding method to make a product by filling a molten
resin, plasticized and kneaded by a sérew in a heating cylinder
(cylinder), into a cavity in a mold processed to have an optional
shape at a high speed + high pressure, followed by cooling
solidification, or reaction + solidification.

As one of the major characteristics of the injection molding
which are different from the other_injection methods, the point
that the molding cycle is a comparatively short time, and a
plurality of products can be obtained in one molding cycle can be
presented. The point is attributed to the fact that in the
injection molding, a plurality of cavities are formed inside the
mold, and a resin is filled into.the above mentioned plurality of
cavities during the molten resin injection at one time. However,
in recent years; particularly in the injection molding aiming af
the resin packaéinguéf_semiéonductor chips, there is a tendency
proceeding that a furiher improvemenf of the production
efficiency is demanded, and the'number of the products obtained
in one molding cycle, that is, the number of cavities in the mold
is further increased. However, the number of ca?ities of which
inside one injection nozzle can fill with a molten resin by
injecting a molten resin at 6ne time is limited, and when the
difference of the distance from a sprue to each cavitj is

remarkable, the degree of filling of the molded products becomes
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different. In order to eliminate the difference, it is
preferable to arrange one injection nozzle for cavities of as
small a number as possible. Therefore, recently, a resin is
supplied to a plurality of cavities formed in. a broad region
inside the mold by using ah injection unit comprising - an
injection nozzle having multiple heads (hereinafter abbreviated

as a multi-head nozzle), that is, a plurality of injection

‘nozzles to introduce a molten resin from a plurality of positions

at the same time into a mold in the mold clamp unit.

In general, ip an injection molding apparatus, a nozzle
reception portion shaped to have a concave portidn is formed at a
position required of ‘the frame body of a mold clamp unit
comprising a mold so thaf the distal end portion of the injection
nozzle of the injection unit fits théreto to be fixed, and with
the initiation of the molding, the injection unit moves so that
the distal end pbrtipﬁ of the injection nozzle reaches the nozzle
reception portion of the gbove mentioned mold clamp unit, and in
the state where the abbve mentioned distal end portion fits to
the nozzle reception portion a molten resih is injected from the
injection opening of the above mentioned distal end portion so
that the molten resin is introduced to the cavity in a mold via a
resin introduction passage of which introduction orifice is
formgd at the center of the nozzle reception portion. In the

above mentioned injection molding apparatus using the injection
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uﬁit comprising the multi-head nozzle, in general, a plurality of
the nozzle reception portions corresponding to respective nozzles
of the above mentioned multi-head nozzle, and a plurality of
resin introduction passages to introduce a molten resin from the
respective nozzle reception portions to molds are formed in the
frame body of the mold clamp unit.

The injection unit is for melting the resin to be molded,
and injecting a predetermined amount of the molten résin as each
molding cycle initiates, and thus the heating cylinder (cylinder)
to conduct plasticization °* kneading (melting) and the injection
nozzle connected thereto are always maintained at a high
temperature higher than “the melting point of the resin to be
molded so as to maintain the molded state of the molded resin
.stably. On the other hand, although the frame body on which the
above mentioned nozzle reception portion and the resin
introduction orifice_éf the mold claﬁp unit need to be maintained
at a certain high temperéture so as not to solidify the molded
" resin from the injection nozzle, since the temperature of the
mold attached thereto needs to be maintainéd at a low temperature
for molding, that is, for cooling + -solidification of the molded
resin, it is, in general, set at a temperature lower than the
temperature of the above mentioned injection unit by 100 - 200 C.

However, strictly speaking, if the molding cycle is implemented

repeatedly, the nozzle reception portion of the frame body of the
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méld clamp unit is heated by the contact with the distal end
portion of the injection nozzle having a higher temperature and
thus the nozzle reception portion and the pefiphery thereof gain
a gradnal temperature rise. Accordingly, if the temperature rise
occurs in the nozzle reception portion and the periphery thereof
of the frame body of the mold clamp unit in the above mentioned
injection molding apparatus using .the injectioh unit comprising
the multi-head nozzle, partial heat expansion and heat shrinkage
occur in the frame body of the clamp mold unit to change the
formation interval (formation pitch) of the plurality 6f the
nozzle reception portions, preventihg accurate fitting of. the
distal end portions of the plurality of the injection nozzles to
a corresponding nozzle reception 'portion, as a consequence,
injection openings arranged at vertices of the distal end
portions'of the injection nozzles and resin introduction orifices
do not coincide'and_fhus the molten resin can not be introduced
to inside the mold clamé_ unit, or even though the injection
openings and the resin introduction orifices meet, the central
axes thereof do not coincide so as to allow introduction of only
an amount less than a predetermined amount of the mdlten resin to
fhe inside of the mold clamp unit.

Thé present invention was made to solve the problems, and an
object thereof is to obtain an injection molding apparatus

comprising an injection unit having a multi-head nozzle, that is,
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a plurality of injection nozzles, wherein each distal end portion
of the plurality of ‘the injection nozzles is always positioned
accurately and fits to the corresponding nozzle reception portion
formed on the mold clamp unit so as to always supply a
predetermined amount of the molten resin to the inside of the

mold clamp unit from each injection nozzle.

Disclosure of Invention

In order to achieve the above mentioned object, an injection
molding apparatus of the present i_nvention comprises an injection
unit'having a plurality of injecfion nozzles of which respective
distal end portions move back and forth between a first position
and a second position spaced therefrom bj a predetermined
distance by the movement of the entire unit., and a molten resin
is injected from an injection opening arranged at the vertex-
portion of the di§1§a1 end portions of the above mentioned
plurality 6f injection n;)zzles when the respective distal end
portions of the above mentioned injection 'nozzlgs are at the
above mentioned second pos_ition. a mold clamp unit where a first
mold clamp unit having a first frame body and an upper mold
mounted on the frame body, a second mold clamp unit havihg a
second frame body and a lower mold mounted on the frame body, a
plurqlity of nozzle reception portions to which the above

mentioned distal end portions of the injection nozzles fit
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reépectively are formed in one of the above mentioned first and
second frame bodies and a resin introduction passages for
introducing the molten resin from the respective central portions
of the plurality of the nozzle reception portions to a plurality
of cavities formed between the above mentioned upper mold and
lower mold in the state they are clamped are formed, when the
above mentioned respective distal end portions of the plurality
of injection nozzles move to the above mentioned second position
when respective distal end portions of the plurality 'of injection
nozzles are fitted and fixed to a corresponding one of the above
mentioned nozzle reception portions so as to inject the molten
resin from the above mentioned injection openings to the above
mentioned resin introduction passage, characterized in that the
above mentioned plurality of injection nozzles are mounted to the
above mentioned injection unit so as to permit the respective
distal end portions __tc; move loosely.

In the above mention;ad configuration, it is preférabl-el that
the shape of the. above mentioned distal end portions is part-
spherical, and the shape of the above mentioned plurality of
nozzle receptidn portions is a part-spherical concave shape
having a radius of curvature slightly larger than the radius of
curvature of the above mentioned distal end portions of the
injection nozzles.

Further in the above mentioned configuration, it is
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préferable that the above mentioned injection unit comprises a
former stage portion to melt and inject a resin to be molded and
a later stage po;tion comprising the above mentioned plurality of
injection nozzles to inject the molten resin injécted from the
above mentioned first injection means .to the outside wvia ' the
above mentioned plurality of injection nozzles, and the later
stage portion comprises a plurality of injection nozzles where a
passage for introducing a molten resin from the outside to an
internal nozzle tube is formed at a first position in the
longitudinal orientation theréof, and to which first and second
ring-like elastic members are attachéd respectively at a second
position on one sidg and a third position on the other side,
spaced the same distance from the above mentioned first position
in the longitudinal orientation, and a manifold having a
plurality of cylindrical holes to allow the above mentioned
plurality of inject_i_oﬁ nozzles to pass throuéh between the upper
and lower sﬁrfac‘:es and a l;ranch passage for carrying molten resin
-formed to communicate with each of the above mentioned plurality
of cylindrical holes ffom a. predetermined part. of one side
thereof, wherein each of +the above mentioned plurality of
injection nozzles is inserted to a corresponding hole of the
above mentioned plurality of cylindrical holes of the manifold so
as to have the above mentioned first and second ring-like elastic

members contact to the inside of the holes, with the above

- 8 -



-

menfioned distal end portions having injection holes projecting
outside the above mentioned manifold to be fixed by being
elastically supported from one side and the other side in the
longitudinal orientation of the holes.

Further in the above mentioﬁed configuration, it is
preferable that the above mentioned later stage portion comprises
a plurality of injection nozzles where a passage for introducing
a molten resin from the outside to an internal nozzle tube is
formed at a first position in the longitudinal orientation
thereof, and to which first and second ring-like elastic members
are attached respectively at a second position on one side and a
third position on the other side, spaced the same distance from
the above mentioned first position in the longitudinal
orientation, a manifold wain body having a plurality of
cyl_indricél holes to allow the above- mentioned plurality of
injection nozzles 1_:_0'. pass through betweeh the upper and lower

surfaces, and a branch passage for carrying molten resin formed

to communicate with each of the above mentioned plurality of

cylindrical hbles from a predetérmined part of one side fhereof,
a first plate-like body, in which a plurality of through holes to
join éorresponding hole_s among the above mentioned plurality of
cylindrical holes formed in the above mentioned man.ifold main
body are formed to be attached removably to the upper surface of

the above mentioned manifold main body, a second plate-like body,
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in whiéh a plurality of through holes having an aperture area
smaller than the aperture area of a corresponding hole among the
above meﬁtioned plurality of through holes formed in the above
mentioned manifold main body to be attached removably to the
lower surface of the above mentioned manifold ma;n body, a
plurality of columnar screws to respectively thread to the above
mentioned plurality of thrdugh holes of the above mentioned first
plate-like body, and a plurality of spring members arranged
respectively in a plufality of spaces formed with the aBove
mentioned plurality of columnar holes of the above mentioned
- manifold main body and the above mentioned plurality of through
holes of the first plate-like body and intervening between the
above mentioned columnar screws and the rear end portions of the
injection nozzles to contact to press the above mentioned rear
end portions of the injection nozzles.

Further, in the above mentioned configuration, it is
preferable that the abov;e mentioned former stage portion is a
SCrew p_feplasticating injection means comprising a screw type.
melting and kneading means where a resin thrown into a hopper is
introduced to the inside of a heated cylinder and melted .and
kneaded by a screw in the cylinder, and an injection dedicated
means to store a predetermined amount of the resin melted and
kneaded by the screw type melting and kneading means in a space

in the front portion of an injection plunger and inject by the



injection plunger.

Furfher, in the above mentioned configuration, it is
preferable that the above mentioned mold clamp unit designed to
have the above mentioned second mold clamp unit is fixed and
arranged on a working tablé and the above mentioned upper mold
and lowerl mold opens and closes in the upward and downward
directions by movemenf in the upward and downward directions of
the first mold clamp unit above the above mentioned second mold
ciamp unit, the above mentioned injection unit comprises a former
stage portion to melt and inject a resin to be molded and the
above mentioned plurality of injection nozzles and has a later
stage portion to inject the molten resin injected from the above
mentioned fir#t injeciton means to the outside via the above
mentioned plurality of injection nozzles, and the entire unit is
designed .to move in the upvgard and downward directions so that
the respective dis_tél end portions of the above mentioned
plurality of injectién néézles fit to a corresponding one among
the above mentioned plurality of nozzle reception por_t.ions formed
.in the above mentioned first frame body of the above mentioned
mold clamp unit, and the above mentioned former stage portion is
a Sscrew preplastic;ting injection means comprising a screw type
melting and kneading means where a resin thrown into a hopper is
introduced to the inside of a heated cylinder and melted and

kneaded by a screw in the cylinder, and an injection dedicated



means to store a predetermined amount of the resin melted and
kneaded by the screw type melting and kneading means in a space
in the front portion of an injection plunger and inject by the
injection plunger, and is connected to the side portion of the
above mentioned later stage portion to be arranged parallel with
respect to the upper surface of the above mentioned working
table. | |

Further, in the above mentioned configuration, it is
‘preferable that the above mentioned screw preplasticating
injection means has the above mentioned screw type melting and
kneading ﬁeans and the above mentioned injection dedicated means
are connected so as to form a V-shape horizontally in a position
at the same level with respect to the upper surface of the
working table.

Further, in the above mentioned configuration, it is
- preferable that ihe_aﬁove mentioned plurality of nozzle reception
portions to which the distal end portions of the plurality of
injection nozzlés fit formed on either one of the above mentioned
first énd second frame bodieé of the abofe mentioned mold clamp
unit are formed in a position in the wvicinity of the above
mentioned plurality of cavities formed between the upper mold and
the lower mold of the above mentioned first or second frame body,
and ﬁhe above mentioned plurality of injection nozzles of the

injection unit are extension nozzles.

-12 -



Further in the above mentioned configuration, it is
preferable that ‘a shut-off valve for opening and closing the
above mentioned injection opening is arranged in the above
mentioned plurality of injection nozzles.

Further, in the above 'mentiqned configuration, it is
preferable that the above mentioned mold clamp unit is for
conducting an insert molding of electric ' electronic parts in
the above mentioned plurality of cavities, and eject pins are
arrénged in the above mentionéd first frame body for pfessing the
above mentioned metallic parts toward thé sﬁrface of the abov e
mentioned lower mold via the above mentioned through hole formed
in the above mentioned upper mold at the time of mold opening
after terminating.the above mentioned clamping. |

Further, in the above mentioned configuration, it is
preferable that the above mentioned electric *+ electronic parts
are semiconductor ch_if)s, the metallic parts are lead frames, and
the above mentioned inser:t molding of the electric * electromic
parts ié a 'packaging of the semiconducfor chips.

Further in the abové mentioned configuration, it is
prefefable that the above mentioned resin introduction orificé
formed in either one of the above mentioned first and second
frame bodies comprises a plurality of sprues of which
intrqduction orifices are arranged at the respective center point

of the above mentioned plurality of mnozzle reception portions



formed in either one of the above mentioned first and second
frame bodies, and a rummer for connecting the plurality of sprues
and the above mentioned plurality of cavities so that the resin
can be supplied from each one of the plurality of 'sprueé to at
least 2 of more cavities.

| Further, in the above mentioned configuration, it is
preferable that the above mentioned elastic members are formed
using at least one selected from the group consisting of
polyimide, polybenzimidazole, polyether nitrile, polyether:
ketone, polyketone sulfide, polyether sulfone and ester cyanide
resin, or one provided by covering an elastic member mainly
comprising an asbestoes with a metallic fiber.

‘Further, in the abéve mentioned configuration, it is
preferablé that the above mentioned molten resin is a
thermoplastic resin.

Further, in _1;hé ‘above mentioned configuration, it is
'preferable that the abc;ve mentioned thermoplastic resin is
polyph_eny'lene sulfide or polymethyl penten.

Further, in the above mentioned configuration, it is
preferable that the drive of the above mentioned injection unit
and the drive of the above mentioned mold clamp unit are an
electrically-driven servo motor drive.

According to the above mentioned configuration of the

present invention, since an injection molding apparatus of the



present invention comprises an injection unit having a plurality
of injection nozzles of which respective distal end portions move
back and forth between a first portion and a second position
spaced therefrom by a predetermined distance by the movement of
the entire unit, and a molten resin is injected from an injection
opening arranged at the vertex portion of the distal end portion
of the above mentioned plurality of injection nozzles when the
respective distal end portions of the above mentioned injection
nozzlés are at the above mentioned second position, a first mold
clamp unit bhaving a first frame body and an upper mold mounted on
the frame body, a second mold clamp unit having a second frame
body and a lower mold mounted on the frame Body, a plurality of
nozzle reception portions to which the above mentioned distal end
portions of the injection npzzles fit respectively are formed in
one of the above mentioned first and second frame bodies, and
comprises a mold'clamﬁ unit in which a resin introduction passage
for introducing the molfen' resin from the respective central
portions of the plurality of the nozzle reception portions to a
plurality of cavities formed between the above mentioned upper
mold and lower mold in the state they are clamped is formed, when
the above mentioned respective distal end portions of the
plurality of injection nozzles move to the above mentioned second
position the respective distal end portions of the plurality of

injection nozzles are fitted and fixed to a corresponding one of



the above mentioned nozzle reception portions so as to inject the
molten resin from the above mentioned injection openings to the
above mentioned resin introduction passage, characterized in that
the above mentioned plurality of injection nozzles are mounted to
the above mentioned injection unit so as to permit the respective
distal end portions to move lbosely, even when the formation
inte_rval (formation pitch) of the plurality of the nozzle
reception portions changes by heat expansion or heat shrinkage
caused by the temperature change of the frame body of the mold
clamp unit and the respective' distalh end portions of the
pluraiity of the injection nozzles contact to the corresponding
nozzle reception portions without coinciding with each other's
center positions, by the loose movement of the distal end
portions of the nozzles, the distal end portions of the nozzles
move along the surface of the nozzle reception portioms to fit in
.the-most natural fitting state, that is, in the fitting state
where the central axes of the injection holes existing at the
vertices of the distal end portions of the nozzles and the
central axes of the resin introduction orifices -existing. at the
centers of the nozzle recept'ibn portions coincide. Accordingly,
regardless of the change of the formation interval (formation
pitch) of the plurality of the nozzle reception portions formed
in tpe frame body of the mold clémp unit, the plurality of the

injection nozzles supply a predetermined amount of the molten



resin to the inside of the mold clamp unit respectively.

Further, as the preferable example of the above mentioned
configuration, if the shape of the above mentioned distal end
portions is part-spherical, and the shape of the above mentioned
plurality of nozzle reception portions isl a part-spherical
concave'shape having a radius of curvature slightly larger than
the radius of curvature of the above mentioned distal end
portions of the injection nozzles, the insertion of the distal
end portions of the injection nozzles to the cbrresponding nozzle
reception portions can be conducted easily even in the case when
the amount of the change- of the formation interval fformation
pitch) of the plurality of the nozzle reception portion is large,
and thus the reliability of the apparatus further improves.

Further, as the preferable example of the above mentioned
configuration, if the above mentioned injection unit comprises a
former stage pof{iog to melt and injectla resin to be molded and
a later stage portion comériéing the above mentioned plurality of
injection nozzles to inject the molten resin injeéted from the
above mentioned first injectioh means to the outside wvia the
above ~mentioned plurality of injection noizles, and the later
stage portion has a passage for introducing a molten.resin from
the outside to an internal nozzle tube formed at a first position
in tpe longitudinal orientation thereof comprises a plurality of

ihjecfion nozzles and comprises a plurality of injection nozzles



~to which a first and second ring-like elastic members are
at_tached respectively at a second position on one side and a
third position on the other side spaced the same distance from
the above mentioned first position in the 1longitudinal
orientation, a plurality of cylindrical holes to ailow the above
mentioned plurality of injection nozzles to pass through between
the upper and lower surfaces, and a manifold having a branch
passage for carrying molten resin formed to communicate with each
.of the above mentioned plurality of cylindrical holes from a
predetermined part of one side thereof, wherein each of the above
mentioned plurality of  injection nozzles is inserted into a
corresponding hole of the above mentioned plurality of
cylindrical holes of the méni-fold so as to have the above
mentioned first and second ring-like elastic members contact to
the inside of the holes and the above mentioned distal end
portions hav:‘mg~ ipjéction holes project outside the above
mentioned manifold to ben fixed by being elastically suppofted '
from one side and the other side in the longitudinal orientation
of the holes; the abow}e mentioned later stage portion has each .of
the plurality of the injection nozzles mounted individually and
accurately with the distal enci portions' capable of free loose
movement, 'and the assembling operation thereof can be conducted
easil_y.

Further, as the preferable example of the above mentioned



configuration, if the above mentioned later stage portion has a
passage for introducing a molten resin. from the oui:side to an
internal nozzle tube formed at the first position in the
longitudinal orientation thereof comprises a plurality of
injection nozzles and compfises a plurality of injection nozzles
to which first and secoﬁd ring~like elastic members are attached
respectively at a second position on one éide and a third
position on the ofcher side spaced the same distance from the
above mentioned first position in the longitudinal orientation, a
plurality of cylindrical holes to allow the above mentioned
plurality of injection nozzles to pass through between the upper
and lower surfaces, and a manifqld main body having a branch
passage for carrying molten resin formed to communicate with each
of the above mentioned plurality of cylindrical holes from a
predetermined part of one side thereof, a first plate-like body
in which a plur"alij_:y; of through holes to join a corresponding
hole among the above me;ztioned_ plurality of cylindrical holes
formed in the above mentioned manifold main body are formed to be
attached removably to the upper surface of the above mentioned
manifold main body, a second plate-like body in which a plurality
of through holes having an aperture area smaller than the
aperture 'érea of a corresponding hole among the above mentioned
plurqlity of through holes formed in the above mentioned manifold

main body to be attached removably to the lower surface of the



above mentioned manifold main body, a plurality of columnar
screws to respectively thread to the abové mentioned plurality of
through holes of the above mehtioned first plate—like body, and a -
‘plurality of spring members arranged respectively in a plurality
of spaces formed by the above mentibned plurality of columnar
holes of the above mentioned ﬁanifold mai;l body and the above
mentioned plurality of through'holes of the first plate-like body
and intervening between the above mentioned columnar screws and
the rear end portions of the injection nozzles to contact to
press the above mentioned rear end portions of the injection
nozzles, the above mentioned later stage porfio'n has .each of the
plurality of +the injection nozzles mounted individually and
accurately with the distal end portions being capable of free
loose movement, and also the assembling operation thereof can be
conducted easily and maintenance including replécement of each
parts and cleaniilg can be conducted easily.

Further, as the preferable example of the above mentioned
configuration, if the above mentioned former stage portion is a
screw preplasticating injection means bomprisihg a screw type
melting and kneading means where a resin thrown into a hopper is
introduced to the inside of a heated cylinder and melted and
kneaded by a screw in the cylinder, and an injection dedicated
means to store a predetermined amount of the resin melted aﬁd

kneaded by the screw type melting and kneading means in a space



in the front portion of an injection plunger énd inject by the
injection plunger, a large amount of resin to be injected can be
accurately measured and injected, "and thus the weight wvariation
of the molded products obtained in each cycle can be reduced in
implementing repeating molding cycles, improving the production
yield.

Further, as the preferable example of the above mentioned
configuration, if fhe above mentioned mold clamp unit is designed
to have the above mentioned second mold clamp unit is fixed and
arranged on a working table and the above mentioned upper mold
and .lower mold .open and close in the upward and downward
directions by the movement in the upward and downward directions
of the first mold clamp unit above the above mentioned second
mold clamp unit, the above mentioned injéction unit comprises a
former stage portion to melt and inject a resin to be molded and
the above mentibned_ plurality of injection nozzles and has a
later stage portion to inj’ect the molten resin injected from the
abbve mentioned  first injection means' to the outside wvia the
above mentioned plurality of injection nozzl_es. and the enfire
unit is designed to move in the upward and downward directions so
that the respective distal end portions of the above mentioned
plurality of injection nozzles fit to a corresponding one among
the rflbove menfioned plurality of nozzle reception portions formed

in the above mentioned first frame body of the above mentioned



mold clamp unit, and the above mentioned former stage portion is
a screw preplasticizing injection means comprising a screw type
melting and kneading means where a resin thrown into a hopper is
introduced to the inside of a heated cylinder and melted and
kneaded by a screw in the cylinder, and an injection dedicated
means to store a predetermined amount of the resin melted and
kneaded by the screw type melting and kneading means in a space
in the front portion of an injection plunger and inject by the
injection plunger, and is connected to the side portion of the
above mentioned later stage portion to be arranged parallel with
respect to the upper surface of the above méntioned working
table, since a large amount of resin to be injected can be
accurately measured and injected similar to the above mentioned,
the production yield can be improved and since the upper mold and
the lower mold open and close in the upward and downward
directions, fixaiiog of the parts can be conducted easily in the
insert molding where the injection molding is conducted with the
mefallic parts inserted, besides, since the entire apparatus
forms an L-shape, the occupied height.of the apparatus can be
reduced. |

Further, as the preferable exémple of the above mentioned
configuration, if +the above mentioned screw preplasticizing
injection means has the above mentioned screw type melting and

kneading'means and the above mentioned injection dedicated means



are connected so as to form a V-shape in a position at the same
level with respect to the upper surface of_ the above mentioned
working table, since the distance between the above mentioned
hopper to throw in the material of the screw type melting and
kneading means and the above mentioned injection dedicated means
is prolonged, the operation tq throw in the resin material into
the hopper can be facilitated. Besides, since the other means
does not disturb in the maintenance operation of one means, the
operativity of the maintenance operation improves.

Further,' as the preferable example of the above mentioned
configuration, if the above mentioned plurality of nozzle
reception portions to which the distal end portions of the
plurality of injection nozzles fit, which are formed on either
one of the above mentioned first and second frame bodies of the
above mentioned mold clamp unit, are formed in a position in the
vicinity of. the ab_ow}e mentioned plurality of cavities formed
bet.ween the upper mold and the lower mold of the above mentioned
first or second frame body, and the above mentioned plurality'of '
injection nozzles of the injection unit are extension nozzles,
the molten resin can be filled in the cavitj while preventing the.
solidification of the injected molten resin securely, and thus
the production yield can be improved.

‘Further, as the preferable example of the above mentioned

configuration, if a shut-off valve for opening and closing the



above mentioned injection opening is arranged in the above
mentioned plurality of injection nozzles, the leakage from the
nozzle of the molten resin remaining in the nozzle at the time of
mold opening after finishing the molding can be eliminated, so as
to eliminate the lphenomena that déteriorate the opérativity of
the molding operation such as drooling and stringiness, and thus
the operation efficiency of +the molding apparatus can be
improved.

Further, as the preferable example of the above mentioned -
configuration, if the above mentioned mold clamp unit is for
conducting an insert molding of electric °* electronic parts in
the above mentioned plurality of cavities, and an eject pin is
arranged in the above mentioned first frame body for pressing the
above mentioned metailic parts to the surface of the above
mentioned lower mold via the above mentioned throﬁgh hole formed
in the above méntip_néd upper mold at the time of mold opening
after terminating .the ébove mentioned clamping, the molded
products can be taken 6ut without deforming the metallic parts
securely and thus molded products with a high reliability can be
obtained with a good reproductivity. In particular, in the case
when the metallic parts are lead frames and the packaging of the
semiconductor chips is conducted by the insert molding, since
lead_frames are liable to deformation, it is useful.

Further, as the preferable example of the above mentioned



configuration, if the above mentioned resin introduction orifice
formed in either one of the above mentioned first and second
frame bodies comprises a plurality of sprues of which
introduction orifices are arranged at the respective center point
of the above mentioned plurality of nozzle reception portions
formed in either one of the above mentioned first and second
frame bodies, and a runner for connecting the plurality of sprues
and the above mentioned plurality of cavities so that the resin
can be supplied from each one of the plurality of sprues to at
least 2 or more ca\.rities, the resin fill.ing amount and the resin
filling speed of the plurality of the cavities among cavities to
each other can be uniform and thus a plufality of molded products
having uniform characteristics can be obtained securely in omne
molding cycle.

Further, as the preferable example of the above mentioned
configuration, if tl;e; above mentioned elastic members are formed
using at least one seiected- from +the group consisting of
polyimide, polybenzimidazole, polyether nitrile, polyether
ketone, pol&ketone sulfide, polyether sulfone and ester cyanide
resin, or one provided by covering an elestic member mainly
comprising an asbestoes with a metallic fiber, the above
mentioned elastic members can maintain their elasticity at a high
temperature of 300 C or higher and thus the injection nozzles

can be supported stably with the distal end portions moving



loosely over a iong period.

| Further, as the preferable example of the above mentioned
configuratian, if the above mentioned molten resin is a
thermoplastic resin, since after being filled into the cavities
the molten resin can be cooled down by the mold to solidify in
short time, one molding cycle can be shortened so that molded
products can be obtained with a high production efficiency.
Further, since resin solidified at a sprue, a rumner and a gate
to be discarded after molding can be reused, it is advantageous
in terms of economy. Further, since waste can be reduced, it is
advantageous in terms of environmental concern.

Further, as_the preferable example of the above mentioned
configuration, if the above mentioned thermoplastic resin is |
polyphenylene sulfide or polymethyl penten, since an excellent
fluidity can be provided in the molten state, poor filling of the
resin into a ca&ity_dan be alleviated in the case of conducting
molding when a large mold or a mold having a number of cavities
is used. Further, by the excellent fluidity, the deformatian of
the extra-fine wires to bond the elements and leads can be
restrained in the encapsulation molding -of a semiconductor
element. Further, since the molding shrinkage is small and the
~heat resistance and electric insulation are excellent, in
particular, transparency is also excellent in polymethyl penten,

for example, in encapsulation molding of an optical semiconductor



element such as a light emitting diode, a photo diode and a photo
transistor, molded ©products with a small characteristic
deterioration of the optical semiconductor element and high
reliability can be obtained.

Further, as the preferable example of the above mentioned
configuration, if the drive of thé above mentioned injection unit
and the drive of the above mentioned mold clamp unit are an
electrically-driven servo motor drive, high accuracy and high
speed control can be realized and excellent quietness and
cleanlihess can be provided so that the apparatus can be opérated

in a clean roon.

Brief Description of Drawings

FIG. 1 - FIG. 3 are sectional views illustrating the entire
configuration of the injection molding appafatus according to
Example 1; FIG. 1 i}iustrates the state of initiating injection
after clamping; FIG. 2 iilustrates the state of mold opening of
the upper mold and the lower mold after terminating the injection
. préssure dwelling, and FIG. 3 illustrates the state of ejecting
the molded product from the lower mold after mold opening,
respectively; FIG. 4 is an enlarged sectional view of thé later
stage portion comprising an injection nozzle in the injection
unit of the injection_molding apparatus according to Example 1 of

the present invention; FIG. 5 is a perspective view illustrating
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the connecting portion between the former stage portion and the
later stage portion in the injection unit of the injection
molding apparatus according to Example 1 of +the present
invention; FIG. 6 is an enlarged sectional view of the connecting
portion of the injection ﬁnit and the mold clamp unit of the
injeétion molding apparatus according to the Example. 1 of the
present invention; FIG. 7 is a sectional view illustrating the
configuration of the later stage portion in the injection unit of
the injection molding apparatus according to Exampie 2 of the
présent invention; FIG. 8 is a sectional view illustrating the
enfire configuration of the injection.molding unit according to
Example 2 of the present‘invention; FIG. 9 is a sectional view
illustfating the configuration of the injection unit of the
injection molding unit according to Example 3 of the present
invention; FIG. 10 is a.perspective view illustrating the entire
configuration of'thg anection molding unit according to Exémple
3 of the preseht inveﬁtion; and FIG. 11 is a plan view
illustrating the surface of'the lower mold of thé clamp mold unit
in the injection molding apparatus according to Example 1 of the

present invention.

Best Mode for Carrying Out the Invention
Hereinafter the present invention will be further explained

concretely using examples.

Sheet Has Been Replaced
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(Example 1)

FIG. 1- FIG. 3 are sectional views illustrating the entire
configuration of the injection molding apparatus according to
Example 1 of the present invention; FIG. 1 illustrates the state
of initiating injection after clamping, FIG. 2 illustrates the
state of mold oipening of the upper mold and the lower mold after
terminating the injection *+ pressure dwelling, and FIG. 3
illustrates the state of ejecting the molded product from the
lower mold after mold opening, that is, the étate of separating
the molded product, respectively. Further, F_IG. 4 is an enlarged
sectional view of the later stage portion comprisihg an injection
nozzle in the injection unit of the injection molding apparatus
according to Example 1 of the present invention. FIG. 5 is a
perspective view illustrating the connecting portion bet'ween the
former stage portion in which the resin to be molded is melted
ahd injected with p;'ehetermined ‘injection pressure and speed' and
the above mentioned later. stage portion in the injection unit of
the above mentioned injection molding apparai:us. FIG. 6 is an
enlarged sectional view of the connecting portion of the
injection unit and the mold clamp unit of the above mentioned
injection molding apparatus. FIG. 11 is a plan view illustratipg
| the surface of the l.ower mold of the clamp mold unit in the above
mentJ’:oned injection molding apparatus.

Hereinafter the configuration and operation will be



explained with reference to these drawings.

An injection unit 100 comprises a former stage portion 100a
to melt the resin to be molded and inject it from an injection
cylinder 101 with predetermined injection pressure and injection
speed, and a later stage portion 100b to inject the molten resin
injected from the former stage portion 100a to the outside via
injection nozzles 1 which are provided therewith. The former
stage portion 100a of the injection unit per se is a known in-
line screw type injection means, and a detailed explanation of
its configuration is omitted herein.

The later stage portion 100b of the injection unit comprises
a manifold 8 in which a branch passage 9 for carrying molten
resin for branching out in plurality of the molten resin injected
from the former stage portion 100a is formed, and a plurality of
injection noZzles 1 installed thereto. The manifold 8 has a
plurality of cyiind;_‘ibal holes 80a formed through its upper and
lower surfaces and an aﬁerture at a predetermined part of ome
side thereof, and comprises a manifold main body 8a having a
branch passage for molten resin passage 9 foi'med to comunicate
with each of the above mentioned 'plurality_ of cylindrical holes
80a, a first plate;-like body 8b mounted with a bolt 10 on the
- upper surface of the manifold main body 8a, and a second plate-
like_body 8c mounted with a bolt 10 on the lower surface of the

manifold main body 8a. In the first plate-like body 8b, a



plurality of cylindrical through holes 80b are formed to join
each of the plurality of the cylindrical holes 80a of the
manifold main body Ba, and columnar screws 7 thread to these
plurality of through holes 80b. Further, in the second plate-
like body 8c, a plurality of cylindrical throﬁgh holes 80c of
which central axes coincide with the central axes of the
cylindrical holes 80a, and the aperture areas thereof are smaller -
than the aperture areas of the cylindrical holes 80a are formed
corresponding to each hole of the plurality of cylindrical holes
80a of the manifold_main body 8a.

In an injection nozzle 1, a distal end portion 1la having an
injection hole 1c is formed part—sphérically, and at a first
predetermined position with respect to its longitudinal
orientation, a passage 2 to ihtroduce to a nozzle pipe 1lb the
molten resin to be introduced to the cylindrical hole 80a via a
branch passage for ._mc;l_ten resin passage 9 of the manifold main
body 8a, and ring-like eléstic members 3a, 3b 6btained by molding
polyimide are attached at positioris e_qually distant from the
passage 2, namely, a second predetermined position on the upper
side and a third predetermined position on the lower side. Here
the elastic members 3a, 3b are fixed by fitting ix_lto the recesses
formed. in' the periphery of the nozzle and being fastened by a
disc_type screw 4a ahd a ring type screw 4b. And the injection

nozzles 1 to which the ring-like elastic members 3a, 3b are



attached are inserted in each hdle of the plurality of
cylindrical holes 80a of the manifold 8 where the first and
second plate-like bodies 8b, 8c are connected at the upper and
lower surfaces of the manifold main body 8a, with the springs 5
arranged on the disc type screws 4a for each hole, by threading
the disc type screws 7 to the through hole 80b of the plate-like .
| body 8b, the_injéction nozzles 1 are attached in the state where
a predetermined length of the distal end portion la side having
injection holes 1lc is projected outside the manifold 8. Here,
the injection nozzles 1 are fixed at each hole by the ring-like
elastic members 3a, 3b attached thereto contact with the inside
of the cylindrical holes 80a of the manifold main body 8a; the
lower edge portion of the ring type screw 4b contacting with the
second plate-like body 8c, and the rear edge portion (disc type
screw 4a) of the injection nozzles 1 is pressed by the spring 5,
and the distal énd_pértion la having the injection hole 1c¢ can
move in an& direction inhresponse.to the external force applied
thereto. The injection nozzles 1 are illustrated in two pieces
in FIG. 1 and in three pieces in FIG. 5. This is for the
convenience of explaiﬁing the construction to facilitate the
" understanding, a few pieces are shown, and thus three or more
pieces of "'injection nozzles 1 are often used in reality.

The mold clamp unit 200 comprises a first mold clamp unit

200a formed by attaching an upper mold 22 and a sprue bush 21 to
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a first die plate 20, and a second mold clamp unit 200b formed by
attaching a lower mold 31 to a second die plate 30. In the first
mold clamp unit 200a, the sprue bush 21 having a nozzle reéeption
portion 2la to which the distal end portion 1a of the above
mentioned injection nozzle 1 is fitted, and a sprue 25 for
introducing the molten resin injected from the injection hole 1c
of the distal end portion la of the above mentioned injection
nozzle 1 to the sﬁrface of the upper mold 22, having an
introduction orifice '25a. at the center of the nozzle reception
portion 2la afe formed. Further, at the inside portion of the
upper.mold 22 on the first die plate 20, an eject pin 23 is
arranged to press a metallic part (lead frame) 40a of a molded
product (a packaged semiconducfor chip) 40 to the surface of the
lower mold 31 at the time of opening the mold after finishing
clamping in the insert molding using metallic parts, for example,
in the packaging of_ semiconductor tips using a lead frame. In
the second mold clamp.uni;c 200b, a cavity 37 as the mold for the
molded products, a rumner 35 to receive and introduce the resin
from the sprue 25 to the cavity 37, and a. gate 36 as the
introduction portion to introduce the resin received from the
runner 35 to the cavity 37 are formed on the surface of thé lower
| mold 31. "Further, at the inside portion of the lower mold 31 on
the .second die plate 30, an ejector mechanism comprising an

ejector plate 33, and an ejector pin 32 is arranged, and the



removal of the molded product 40 from the lower mold 31 is
conducted -thereby. Further, in the present embodiment device, as
illustrated in FIG. 6, the distal end portion la of the injection
nozzle 1 is part-spherical, and as to the shapé of the nozzle
reception portion 2la, it has a part—sphérical concave shape
having a radius of curvature (11.0 mm) slightly larger than the
-radius of curvature (10.00 mm) of the distal end portion la of
the injection nozzle 1. On the éurface of the lower mold 31, as
illustrated in FIG. 11, a plurality of cavities 37 are formed to
branch via the gaté 36'from the runner 35 connected to.the sprue
25 so as to supply the resin from one sprue 25 at least to two or
more cavities 37. . In conducting packaging of semiconductor
cflips, the metallic part (lead frame) 40a is mounted on the
surface of the lower mold 31. Further, a plurality of the
injection nozzles 1 of the injection unit 100 are posi_tioned by
fitting the fespgci:ive distal end portionis 1la +to the
corresponding nozzle rece;;tion portions 25 of the sprue bushes 21
~ in the vicinity of the surface of the upper mold 22 and the lower
mold 32 in the mold clamp unit 200, thus a so-called “extension
multi-head nozzle” is formed. Arrows A, B, in'-FIG. 4 are the
arrows to illustrate the direction in which the resin flows.

Next, the operation will be explained. The operation in
condgcting packaging semiconducto.f chips will be explained here.

Both the injection unit 100 and the mold clamp unit 200 are



driven by an electricélly—driven servo motor, which is not
illustrated in the figures. First, in the mold clamp unit 200,
the upper mold 22 and the lower mold 31 are opened, semiconductor
chips (not illustrated) and lead frames 40a are positioned at the
cavities 37 of the lower mold 31, and afterwards; the first mold
clamp unit 200a having- the upper mold 22 and the second mold
clamp unit 200b having the lower mold 31 are clamped. Next the
entire injection unit 100 moves so as to fit .the ‘respective
distal end portions la bf the'plurality of the injection nozzles
1 of the later stage portion 100b to the corresponding nozzle
reception portions 2la of the sprue bush 21 of the first mold
clamp unit 200. Then a resin melted, kneaded and measured for a
predetermined amount in the former stage portion 100a, for
example, polyphenylene sulfide (PPS) is injected to the later
stage portion 100b with the injection cylinder 101 with a
predeterminéd in:]'ect_idn pressure (for example, 50-200 kg/cm®) and
a predetermined injection nratio at. the plunger portion (0.16-0.32
cm®/sec), the injected resin goes through the nozzle pipes 1b of
the plurality of injection nozzies 1 of the latef stage portion
100b and is injected from the injection holles 1c of the distal
end portions la to the inside of the sprue 25, and fills the
cavities 37 through the runners 35 and the gates 36 (FIG. 1). At
the _time of this filling, pressure dwelling and cooling of the

molds 22, 31 are conducted, and further, at the injection unit



100, melting, kneading (plasticizing)’, and measurement of a resin
to be molded are conducted for the next molding. Polyphenylene
sulfide (PPS) is used as the resin to be molded here, because it
shows an excellent flowability in the melted state, and thus the
resin can fill each cavity without filling failure even when a
mold having a large number of cavities is used. Further, for
polyphenylene sulfide (PPS) is a thermoplastic resin. that
solidifies by coolihg in a short time, besides, it exhibits an
excellent adherence to the lead frames. Further, by ﬁsing
polymethyl penten as a resin to be molded, the same effect as the
above mentioned case of usihg polyphenylene sulfide (PPS) . is
obtained, and besides, since it is highly transparent, it can
prevent deterioration of the .element characteristic caused by
- molding when the ser.niconductor. chip is a chip for an optical
semiconductor element such as a light emitting diode or a
photodiode. Next, _tfie first clamp mold unit 200a having the
upper mold 22 moves to opén the upper mold 22 and the lower mold
'31 (FIG. 2). At the time of initiating the mold opening, in the
first mold clamp unit 200a, the eject pins 23 press the lead
frames 40a of the molded products (packaged semiconductor chips)
40 against the surfabe of the 1lower mold 31 to prevent
deformation of the 1ead frames 40. Next,‘ by the. ejector
mechgnism comprising an ejector plate 33 and ejector pins 32 of

the second mold clamp unit 200b, the molded products 40 are



ejected from the lower mold 31 (FIG. 3), followed by detachment
of resin in unnecessary portions corresponding to sprues,
runners, and gates. Thereafter, the molding process explained
above will be conducted repeatedly.

As mentioned in the above mentioned explanation of the
conventional technology, although the injection unit 100
(injection nozzles 1) and the mold clamp unit 200 (sprues 25) are
set to have the temperature differenr_;e of approximately 100-200 °C,
due to repetition of the molding process, the mold clamp unit
200 (sprues 25) is heated by the contact with the injection unit
100 (injection nozzles 1), and due to its partial heat expansion
and heat shrinkage, the formation pitch of the plurality of .the
-nozzle reception portions 2la changes. Since the plurality of
the injection nozzles 1 are mounted in the injection unit 100 in
such a way that the respective distal end portions la having the
injection holes 1c_tihereof can mové to any direction by the
external force applied théi‘eto, namely, ioosely, in the apparatus
of this example as mentioned above, even if the central axes do
not coincide mutuaily at the corresponding nozzle reception
portions 2la, by their descent while cohtacting' with the iﬁner
surface of the nozzle reéeption portions 2la, they move loosely
.in response to the external force received from the inner surface
of tpe nozzle reception portions 2la to fit in the state where

the both central axes of the distal end portions la of the
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injection nozzles 1 and the nozzle reception portions éoincide,
that is, in the state where the injection holes 1lc of the distal
end portions la of the injection nozzles 1 and the introduction
orifices 35a of the nozzle reception portions 2l1la coicide.
Accordingly, in the apparatus of this example, regardless of
the change of the formation interval (formation pitch) of a
plurality of nozzle reception portions 2la in the mold clamp unit
2d0, froﬁ each of the plurality of injection nozzles 1 of the
injection unit 100 a predétermined amount of molten resin can
always be supplied to the corresponding cavity 37 in the mold
clamp unit 200 so that molded products in a preferable molding
state can be formed with a good reproductivity. By adopting the
configuration where the first mold clamp unit 200a having the
upper mold 22 and the second_mold clamp - unit 200b having the
lower mold 22 are arfanged above and below in the mold clamp unit
200 so that the'uppgf mold 22 and the lower mold 31 can open or
close above and below, ané the injection unit 100 is connected to
the mold clamp unit 200 from above, extending horizontally, the
parts fixation in the insert molding can be conducted easily, and
besides, the height occupied by the apparatus can be shortened.
Further, since the plurality of injection nozzles 1 comprise an
extension multi-head nozzle, a molten résin can be filled to the
cavities 37 securely ﬁithout solidification to improve the

production yield. Further, since the injection unit 100 and the
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mold clamp unit 200 are drivén by an electrically-driven servo
motor, - namely, entirely electrically-driven, it provides
excellent quietness and cleanliness, and ;thus it is advantageous
in the semiconductor chip packaging in a clean room.

(Example 2)

FIG. 7 is a éectional view illustrating the configuration of
the later stage portion in the injection unit of the injection '
molding apparatus according +to Example 2 of the present
invention. Further, FIG. 8 is a sectional view of the entire
configuration of the injection molding apparatus illustrating the
state of ejecting the molded products from the lower mold &dfter
mold opening, that is, detaching the molded products. In these
FIGs., numerals the same as in FIGs. 3, 4 denote the same or
corresponding parts. The injection molding apparatus of this
example has a later stage portion 100c illustrated in FIG. 7,
which replaces the l_ai:er stage portion 100b of the injection unit
in the injection molding épparatﬁs of the above mentioned example
1. The later stage portion 100c is formed by arranging the
needle valves 6 for opening and closure of the injection holes 1c
in the respective nozzle pipes 1b of the plurality of injection
nozzles 1 of the léter stage -.portion 100b of the injection unit
of the above mentioned example 1. |

'I'n the apparatus of this example, by cloéing the injection

holes 1c of the nozzle distal end portions la by the needle



valves oriented inside the nozzle pipes 1b of the injection
nozzles, the molten resin leakage from the injection holes lc can
450perativity of +the molding operation called drooling and
stringiness - can be eliminated. Therefore, the apparatus of this
example can improve the operation efficiency of the apparatus
compared with the injection moldihg apparatus of the above
mentioned example 1. In  particular, it shows a significant
effect with the molten resin havihg a low viscosity.

(Example 3)

FIG. 9 is a sectional view illustrating the configuration of
the injection unit of the injection mdlding apparatus according
to Example 3 of the present invention, in the FIG., numerals the
same as in FIGs. 4, 5 denote the same or corresponding parts.
The injection molding apparatus of this example has a former
stage portion 50A illustrated in FIG. 9, which replaces the
former stage por'_tiox_l_ 100a of the injection unit in the injection
molding apparatus of the -above mentioned example 1. The former
stage portion 50A is a screw preplasticizing injection meéns,
comprising a screw type melting and kneading means where a resin
thrown in a hopper (not illustrated) is introduced to the inside
of the heated cylinder 14 and is melted and kneaded by the screw
13 in the cylinder 14, and an injection dedicated means 50b where
the 'resin melted and kneaded by the screw type melting and

kneading means is stored in a space 15 in the front portion of



the injection plunger 12 in a predetermined amount, and injected
by the injection plunger 12. 1la, 11b in FIG. 9 denote switching
valves, the switching valve 1lla closes the channel when storing a
predetermined amount of the molten resin in the space 15 in the
front portion of the injection plungér 12, with the switching
valve 11b opening the channel, and the molten resin is introduced
in a predetermined time from the screw type melting and kneading
means 50a to the space 15, and the switching wvalve 11b close the
channel. Then, when ‘injecting the molten resin, the switching
valve lla opens fhe channel, with the switching valve 11b closing
the channel, and the injection plunger 12 forces out the molten
resin to the passage 9 of the later stage portion IOQb.

In the apparatus- of this example, since the former stage |
portion 50A of the injection unit is a screw preplasticizing
injection means, a predetermined amount of. the resin to be

injected can be'preqiéely measured and injected éo as to reduce
.the charapteristic variaﬁée.of the molded products obtained in
each cycle in implementing repeated molding cycles, and thus the
production yield can be improved. |

(Example 4)

FIG. 10 is a perspective view illustrating the entire
configuration of the injection molding apparatus according to
Example. 4 of the present invention, in the FIG., numerals the

same as in FIGs. 1, 4, 5 denote the same or corresponding parts.



The injection molding apparatus of +this example has a
configuration basically the same as the injection molding
apparatus of the above mentioned example 3, but is constituted by
replacing a former stage portion 50A of the injection molding
apparatus. of the abpve mentioned example 3, that is, the screw
preplasticizing injection means constituted with the screw type
melting and kneading means 50a and the .injection dedicated means
50b arranged so as to superimposed above and below by a screw
preplasticizing injection means (former stage portion) 50B
comprised by connect.:ing a screw type melting and kneading means
50c and an injection dedicated means 50d with a connecting
portion 50e so as to form V-shape horizontally in a posit.ion at
the same level with respect to the upper surface of the working
table 60 on which a mold clamp unit (a first mold clamp unit
200a, a second mold clamp unit 200b) is mounted. Here the
connecting portion __Sﬁe is included in the injection dedicated
means 50d in terms of f;mc.’cion, wherein a space to measure a
molten resin from the screw type melting and kneading means 500
is fdrmed, and the molten resin stored in the space was injected
to the later stage portion 100b by being forced c')ut' by the
injection plunger 12 of the injection dedicated means 50d.

In the apparatus of this example, since the distance between
the l}opper to throw in the material of the screw type melting and

kneading means 50c and the injection dedicated means 50d can be



wider compared with that of the injection molding apparatus of
the above mentioned example 3, the operation of throwing the
resin material into the hopper can be conducted easily. Further,
.since the other means 50d (50c) does not disturb the maintenance
operation of one means 50c (50d), the operativity of the
maintenance operation of the apparatus is improved.

Although in the above mentioned example, one obtained by
molding polyimide was ﬁsed as the ring-like elastic member to
elastically support and fix the injection nozzle in the manifold,
since in this invention, the elasticity of the ring-like elastic
member can be maintained in a high température at 300 C or more
by using a ring-like elastic member molded with at least one
selected from the group  consisting of  polyimide,
polybenzimidazole, polyether  nitrile, polyether ketone,
polyketone sulfide, polyether sulfone, ester cyanide resin and
asbestoés impregnatgd;in graphite, or at least one therecof and
polyimide as the materiai, the injection nozzle can be stably
supported so as to allow the distal end portion thereof to move
freely over a long period.

Although polyphenylene sulfide was used as the resin to be
molded in the_ above mentioned_ examplé, in this inventioh, the

same effect can be obtained by using polymethyl penten.

Industrial Applicability
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As mentioned above, according to the injection molding
apparatus of the present invention, in an injection molding
apparatus comprising an injection unit having a plurality of
injection nozzles, the respective distal end portion of the above
mentioned plurality of injection nozzles can be fitted to the
corresponding nozzle reception portion formed in the mold clamp
unit with the central axis of the injection hole at the vertex of
the above mentioned distal end portion always meet the central
axis of the resin introduction orifice at the center of the above
mentioned nozzle receptiog portion, and thus a predetermined
amount of a molten resin can always be supplied stably to inside
the mold clamp unit. Therefore, the production yield can be
improved significantly in 'produCtibn of electric * electronic
parts, production of automobile_parts, etc., where a mold having
a number of cavities is used to obtain as many molded products as
possiblé in one mq_lding cycle. Further, since the number of
cavities in one nozzle ié reduced by increasing the number of
nozzles, variance of the resin amount filled in each cavity
reduces, and thus the quality of the molded products is improved.

Further, a vertical mold clamp unit suitable for the insert
molding to mold the .resi.n with metallic parts in a cavity is
provided, and thus ones preferably used particularly in the

packaging operation of the semiconductor chips can be provided.
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CLAIMS

1. An injection molding apparatus comprising:

an injeétion unit having a plurality Qf injection nozzles of
which respecti#e distal end portions move back and forth between
a first position and a second position spaced therefrom by a
predetermined distance by the movement of the entire unit, and a
molten resin is injected from an injection opening arranged at
the vertex portion of the distal end portion of the above
mentioned plurality of injection nozzles when the respective
distal end portions of the above mentioned injection nozzles are
at the above mentioned second position,

a mold clamp unit where a first mold clamp unit having a
first frame body and an upper mold mounted on the frame body, a
second mold clamp unit having a second frame body and a lower
mold mounted on~the_frame body, a plurality of nozzle reception
portions to which the aho?e mentiqned distal end portions of the
injection nozzles fit respectively are formed in one of the above
mentioned first and second frame bodies and a resin introduction
passage for introducing fhe molten resin from the respective
central portions of the plurality of the nozzle receptioh
portions to a plurality of cavities formed between the abdve
ment@oned upper mold and lower mold in the state they are clamped

are formed,
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when the above mentioned respective distal end portions of
the plurality of injection nozzles move to the above mentioned
.second position when respective distal end portions of the
plurality of injection nozzles are fitted and fixed to a
corresponding one of the above mentioned nozzle reception
portions so as to inject the molten resin from the above
mentioned injection openings to +the above mentioned resin -
introduction passage,

characterized in that the above mentioned plurality of
injection nozzles are mounted to the above mentioned injection
unit so as to permit the respective distal ehd portions to move
loosely.

2. The injection molding apparatus as recited in claim 1,
wherein the shape of the above mentioned distal end portions is
part-spherical, and the shape of the above mentioned plurality of
nozzle reception ppftions is a part-spherical concave shape
having a radius of curvafure slightly larger than the radius of
curvature of the above mentioned distal end portions of the
injection nozzles.

3. The ihjection molding apparatus as recited in claim 1,
wherein the above mentioned injection unit comprises a former
stage portion to melt and inject a resin to be molded and a later
stagg portion comprising the above mentioned plurality of

injection nozzles to inject the molten resin injected from the
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above mentioned first injection means to the outside via the

v

above mentioned plurality of injection nozzles,

said later stage portion comprising a plurality of injection
nozzles in which a passage for introducing a molten resin from
the outside to an internal nozzle tubé is formed at a first
position in the longitudinal orientation thereof to which first
and second ring-like elastic members are attached respectively at
a second position on one side and a third position on the other
side spaced the same distance from the above mentioned first
position in the longitudinal orientation, énd

a manifold having a plurality of cylindrical holes to allow
the above mentioned plurality of injection nozzles to pass
throﬁgh between the upper and lower surfaces and a branch passage
for carrying molten resin formed to communicate with each of the
above mentioned plurality of <cylindrical holes from a
predetermined part Qfﬁone side thereof, wherein each of the above
mentioned plurality of -injection nozzles is inserted to a
corresponding hole pf the above mentioned plurality of
cylindriéal holes of the manifold so as to have the above
mentioned first and second ring-like elastic members contact to
the inside of the holes and the above mentioned distal end
portions "having injection holes project outside the above
ment;oned. manifold to be fixed by being elastically supported

from one side and the other side in the longitudinal orientation
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of the holes. |

4. The injection molding apparatus as recited in claim 1,
wherein the above mentioned later stage portion comprises a
" plurality of injection nozzles in which a passage for introducing
a molten resin from the outside to an internal nozzle tube is
formed at a first position in the longitudinal orientation
thereof to which.first and second ring-like elastic memﬁers are
attached respectively at a second position on one side and a
third position on the other side spaced the same distance from
the abﬁve mentioned | first ©position in the longitudinal
ofientation,

a manifold main body having a plufality of cylindrical holes
to allow the above mentioned plurality of injection nozzles to
pass through between upper and lower surfaces, and a branch
passage for carrying molten resin formed to commuﬁicate with each
of the above méntiqnbd plurality of cylindrical holes from a
predetermined part of one éide thereof, |

a first plate-like body ih which a plurality of through
holes to join a corresponding hole among the above mentioned
plurality of cylindrical holes formed in the above mentioned
manifold main body is provided to be attached removably to the
upper surface of the above mentioned manifold main body,

a second plate-like body in which a plurality of through

holes having an aperture area smaller than the aperture area of a
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corresponding hole among the above mentioned plurality of through
holes formed in the above mentioned manifold main body to be
attached removably to the lower surface of the above mentioned
manifold main Body, |

a plurality of columnar screws to reépectively thread to the
above mentioned plurality of through holes of the above mentioned
first plate-like body, and

a plurality of spring membefs arranged respectively in a
plurality of- spaces formed with the above mentioned plurality of
bolumnar holes of the above mentioned manifold main body and the
above mentioned plurality of through holes of the first plate-
like body and intervening between the above mentioned columnar
screws and the rear end portions of the injection nozzles to
contact to press the above mentioned rear end portions of the
injection nozzles.

5. The injécti_(_)rf molding apparatus .as recited in claim 3,
wherein the above mentit;ned former stage portion is a screw
preplasticizing injection means comprising a screw type melting
ar.xd kneading means where a resin thrown into a hopper is
introduced to the inside of a heated cylinder and melted and
kneaded by a screﬁ in the cylinder, and an injection dedicated
means to store a predetermined amount of the resin melted and
knea@ed by the screw type melting and kneading means in a space

in the front portion of an injection plunger and inject by the
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injéction plunger.

6. The injection molding apparatus as recited in claim 1,
wherein the abox}e mentioned mold clamp unit is designed to have
the above mentioﬁed second mold clamp unit is fixed and arranged
on a working table and the above mentioned upper mold and lower
mold open and close in the upward and downward directions by
movement in the upward aﬁd downward directions of the first mold
clamp unit above the above mentioned second mold clamp unit,

the above mentioned injection unit comprises a former stage
portion to melt and inject a resin to be molded and the above
mentioned plurality of injection_ nozzles and has a later stage
portion to inject the molten resin injected from the above.
mentioned first injection means to the outside via the above.
mentioned plurality of injection nozzles, and the entire unit is
designed to move in upward and downward directions so that the
respective distal e_1_1d; portions of the above mentioned plurality
of injection nozzles fit -to a corresponding one among the abbve
mentioned plurality of nozzle reception portions formed in the
above mentionéd first frame body of the above mentioned mold
clamp unit,

and the above mentioned former stage portion is a screw
preplasticizing injection means comprising a screw type melting
and _kneading 'means where a resin thrown into a hopper is

in_troduced to the inside of a heated cylinder and melted and
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kneaded by a screw in the cylinder, and an injection dedicated
means to store a predetermined amount of the resin. melted and
kneaded by the scrw type melting and kneading means in a space
in the front portion of an injection plunger and inject by the
injection plunger, and is connected to the side portion of the
above mentioned later stage portion to be arranged parallel with
reépect to the upper surface of the above mentioned working
table.

7. The injection molding apparatus as recited in claim 6,
wherein the above mentioned screw preplasticizing injection means
has the-apove mentioned screw type melting and kneading means and
the above mentioned injection dedicated means connected so as to
form a V-shape in a position at the same level with respect to
the upper surface of the working table.

8. The injection molding apparatus as recited in claim 1,
wherein the aBove_.hentioned piurality of nozzle reception
portions to which the d'i-stal end poftions of the plural-ity of
injection nozzles fit, which are formed on either one of the
above mentioned first and second frame bodies of the above
mentioned mold clamp unit are formed in a position in the
vicinity of the above mentioned plurality of cavities formed
between the upper mold and the lower mold of the above mentioned
firs§ or second frame body, and the above mentioned plurality of

injection nozzles of the injection unit are extension nozzles.
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9. The injection molding apparatus as recited in claim 1,
wherein a shut-off valve for opening and closing the above
mentioned injection opening is arranged in the above mentioned
plurality of injection nozzles. |

10. The injection molding apparatus as recited in claim 1,
wherein the above mentioned mold clamp unit is for conducting an
insert molding of electric *+ electronic parts in the above

mentioned plurality of cavities, and eject pins are arranged in

the above mentioned first frame body for pressing the above

méntioned metallic parts toward the surface of the above

mentioned lower mold via the above mentioned through hole formed

in the ébove mentioned upper mold at the time of mold opening
after terminating the above mentioned clamping.

11. The injection molding apparatus as recited in claim 10,
wherein the above mentioned electric °*+ electronic parts are
semiconductor chipé!_ihe metallic parts are lead frames, and the
above mentioned insert moiding of the electric * electronic parts
is a packaging of the semiconductor chips.

12. The injection molding apparatus as recited in claim 1,
wherein the above mentioned resin introduction orifice formed-in
either oné of the above mentioned first and second frame bodies
comprises a plurality of sprues of which introduction orifices
are ‘arranged at the respective center point of the above

mentioned plurality of nozzle reception portions formed in either
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one of the abové mentioned first and second frame bodies, and a
runner for connecting the plurality of sprues and the above
mentioned plurality of cavities so that the resin can be supplied
from each one of the plurality of sprues to at least 2 or more
cavities.

13. The injection molding apparatus as recited in claim 3,
wherein the above mentioned elastic members are formed using at
least one selected from the group consisting of polyimide,
polybenzimidazole, polyether nitrile, polyether ketone,
polyketone sulfide, polyether sulfone and ester cyanide resin, or
one provided by covering an elastic member mainly comprising an
asbestoes with a metal_lic fiber.

14. The injection molding apparatus as recited in claim 1,
wherein the above . mentioned molten resin is a thermoplastic
resin.

15. The injécti.qn‘ molding apparatus as recited in claim 14,
wherein the above mentionéd thermoplastic resin is polyphenylene
sulfide or polymethyl penten.

16. The injectio_n molding apparatus as recited in claim 1,
wherein the drive of the above mentioned injection unit and the
drive of the above mentioned mold clamp unit are an electrically-
driven servo motor drive.

1‘7. The injection molding apparatus as recited in claim 1,

wherein the temperature difference between the above mentioned
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it is 100 °C or more.
tion unit and the clamp mold unit i
injecti



