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DESCRIPTION 

INJECTION MOLDING APPARATUS 

Technical Field 

The present invention relates to an injection molding 

apparatus, in particular, an injection molding apparatus 

comprising a plurality of injection nozzles to inject a molten 

resin wherein the respective distal end portion of the above 

mentioned plurality of injection nozzles always fits to a nozzle 

reception portion formed on a mold clamp unit with high accuracy 

so as to al ways supply a predetermined amount of molten resin 

into the mold clamp unit. 

Background Art 
-

In various industrial 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 added 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 

aspe<?ts such as productivity. s tabi 1 i ty of quality, and 

applicability. 
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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 screw 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 at 

- ' the resin packaging_. of semiconductor chips. there is a tendency 

proceeding that a further improvement 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 cavities of which 

inside one injection nozzle can fill with a molten resin by 

inj acting· a molten resin at one time is 1 imi ted, and when the 

difference of the distance from a sprue to each cavity 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 an injection unit comprising - an 

injection nozzle having multiple head~ (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, in an injection molding apparatus, a nozzle 

reception portion shaped to have a ··concave portion is formed at a 

position required of ·the frame body of a mold clamp unit 

comprising a mold so that the distal end portion of the injection 

nozzle of the injection unit fits thereto to be fixed, and with 

the initiation of the molding, the injection unit moves so that 

the distal end port~_o~ of the injection nozzle reaches the nozzle 

reception portion of the above mentioned mold clamp unit, and in 

the state where the above mentioned distal end portion fits to 

the nozzle reception portion a molten resin 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 

formed at the center of the nozzle reception portion. In the 

above mentioned injection molding apparatus using the injection 
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unit comprising the multi-head nozzle, in general, a plurality of 

the nozzle reception portions corresponding to respective nozzles 
a 

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 ~elting the resin to be molded, 

and injecting a predetermined amount of the molten resin 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 orific~ of the mold clamp unit need to be maintained 

at a certain high temperature so as not to solidify the molded 

resin _from the injection nozzle, since the temperature of the 

mold attached thereto needs to be maintained at a low temperature 

for molding, that is, for cooling • . solidi£ ication 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. 

Ho~ever, strictly speaking, if the molding cycle is implemented 

repeatedly, the nozzle reception portion of the frame body of the 
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mold 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 periphery thereof gain 

a gradual 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 injection 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 of the 

nozzle reception portions, preventing 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 an~ thus the ~olten resin can not be introduced 

to inside the mold clamp 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 molten resin to 

the inside of the mold clamp unit. 

The 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 invention comprises an injection 

unit having a plurality of injection nozzles of which respective 

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 ail injection opening arranged at the vertex· 
- . 

portion of the distal end portions 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 

plur~lity of nozzle reception portions to which the above 

mentioned distal end portions of the injection nozzles fit 
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respectively 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 di$tal 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.~o move loosely. 

In the above mentioned configuration, it is preferable that 

the shape of the above mentioned distal end portions is part­

spherical. and the shape of the above mentioned plurality of 

nozzle reception 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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preferable that the above mentioned injection unit comprises a 

former stage portion to melt and inject a resin to be molded and 

a later stage portion comprising the above mentioned plurality of 

injection nozzles 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 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, and a manifold having a 

plurality of cylindrical hole~ to allow the above mentioned 
... .. 

plurality of inject~on nozzles to pass through between the upper 

and lower surfaces and a branch passage for ca~rying 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 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 
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mentioned 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 mentioned 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 main body having 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 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 plurality of through holes to 

join corresponding holes among the above mentioned plurality of 

cylindrical holes formed in the above mentioned manifold main 

body are formed to be attached removably to the upper surf ace of 

the above mentioned manifold main body, a second plate-like body, 
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in which a plurality of through holes having an aperture area 

smaller than the aperture area of a corresponding hole among the 

above mf:!ntioned 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 respectively thread to the above 

mentioned plurality of through holes of the above mentioned first 

plate-like body, and a plurality of spring members arranged 

respectively in a plurality 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 col~ar 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 above mentioned former stage portion is a 

screw preplasticating 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 ~pace 

in the front portion of an injection plunger and inject by the 
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inj~ction plunger. 

Further, 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 table and the above mentioned upper mold 

and lower mold opens and closes in the upward and downward 

directions by movement in the upward and 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 injeciton means to the outside via the above 

mentioned plurality of i.njection nozzles, and the entire 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 above mentio~ed 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 preplasticating 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 me! ted and 

kneaded by a screw in the cylinder, and an injection dedicated 
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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 surf ace 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 means 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 the. _above mentioned plurality of nozzle reception 

portions to which the distal end portions of the plurality of 

injection nozzles fit 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 first or second frame body, 

and the above mentioned plurality of injection nozzles of the 

injection unit are extension nozzles. 
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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 ·mentioned configuration, it is 

preferable that the above mentioned mold clamp unit is for 

conducting an insert molding of electric • electronic par'ts in 

the above mentioned plurality of cavities, and eject pins are 

arranged in the above mentioned first frame body for pressing the 

above mentioned metallic parts toward the surface 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 c~ips, the metallic parts are lead frames, and 

the above mentioned insert molding of the electric • electronic 

parts is a packaging of the semiconductor chips. 

Further in the above mentioned configuration, it is 

preferable that 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 
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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 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 above mentioned configuration, it is 

preferable that the above mentioned molten resin is a 

thermoplastic resin. 

Further, in the above mentioned configuration, it is 

preferable that the above mentioned thermoplastic resin is 

polypheny'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 ail 

electrically-driven servo motor drive . 

. According to the above mentioned configuration of the· 
' 

present invention, since an injection molding apparatus of the 
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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 po~ition 

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 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 above mentioned.distal end 

portions of the injection nozzles fit respectively are formed in 

one of the above mentioned first and second frame bodies, and 

comprises a mold- clc:unp unit in which a resin introduction passage 

for introducing the molten resin from the respectiv~ 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 
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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 loosely. even when the formation 

interval (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 distal end portions of the 

plurality 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 portions to fit in 

the most naturai f~tting 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 reception portions coincide. Accordingly, 

regardless of the change of the formation interval (formation 

pitch) of· the plurality of the nozzle reception portions formed 

in the frame body of the mold clamp unit. the plurality of the 

injection nozzles supply a predetermined amount of the molten 
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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-sphe.r ical • and the shape of the above mentioned 

plurality of nozzle reception 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. the ins·ertion of the distal 

end portions of the injection nozzles to the corresponding nozzle 

reception portions can be conducted easily even in the case when 

the amount of the change of the formation interval (formation 

pitch) of the plurality of the nozzle reception portion is large, 

and thus the reliability of the appar~tus further improves. 

Further. as the preferable example of the above mentioned 

configuration. if the above mentioned injection unit comprises a 

former stage portio~ to melt and inject a resin to be molded and 

a later stage portion comprising the above mentioned plurality of 

injection nozzles 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 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 the longitudinal orientation thereof comprises a plurality of 

injection nozzles and comprises a plurality of injection nozzles 
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to which a 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 plurality of cylindrical holes to allow 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 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 

mentioned manifold to be ~ixed by being elastically supported 

from one side and the other side in the longitudinal orientation 

of the holes, the above mentioned later stage portion has each of 

the plurality of the injection nozzles mounted individually and 

accurately with the distal end portions capable of free loose 

movement, ·and the assembling operation thereof can be conducted 

easily. 

Further. as the preferable example of the above mentioned 
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configuration, if the above mentioned later stage portion has a 

passage for introducing a molten resin from the outside to an 

internal nozzle tube formed at the first position in the 

longitudinal orientation thereof comprises a plurality of 

injection nozzles and comprises a plurality of injection nozzles 

to which fir~t 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 

plurality of cylindrical holes to allow the above mentioned 

plurality of injection nozzles· to pass ~hrough between the upper 

and lower surfaces, and a manifold 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 plurali:ty. of through holes to join a corresponding 

hole among the above mentioned 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 area of a corresponding hole among the above mentioned 

plur~lity of through holes formed in the above mentioned manifold 

main body to be attached removably to the lower surf ace of the 

19 -



/ 

above mentioned manifold main body, a plurality of columnar 

screws to respectively thread to the above mentioned plurality of 

through holes of the above mentioned first plate-like body, and a · 

·plurality of spring members arranged respectively in a plurality 

of spaces formed by 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, the above mentioned later stage portion 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 replacement of each 

parts and cleaning ~~ 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 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 
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in the front portion of an injection plunger and inject by the 

injection plunger, a large amount of resin to be injected can be 

accurately measured and injected, and thus the weight variation 

of the molded products obtained in each cycle can be reduced in 

implementing repeating. molding cycles, improving the production 

yield. 

Further, as the pref arable example of the above mentioned 

configuration, if the 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 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 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 above mentioned plurality of nozzle reception portions formed 

in the above mentioned first frame body of the above mentioned 
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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 

inj action plunger, and is connected to the side portion of the 

above mentioned later stage portion to be arranged parallel with 

respect to the upper surf ace of the above mentioned 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 ino.ld open and close in the upward and downward 

directions, fixation of the parts can be conducted easily in the 

insert molding where the injection molding is conducted with the 

metallic parts inserted, besides. since the entire apparatus 

forms an L-shape. the occupied height of the apparatus can be 

reduced. 

Further. as the preferable example 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 
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are connected so as to form a V-shape in a position at the same 

~evel 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 to 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 ex.ample 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 a~ove mentioned plurality of cavities formed 

between 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 cavity 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 
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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 phenomena that deteriorate the operativi ty 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 metallic parts to the surface of the above 

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, the molded 

products can be taken out 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 
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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 cavities, the resin filling amount and the resin 

filling speed of the plurality of the cavities among cavities to 

each other can be uniform and thus a plurality of molded products 

having uniform characteristics can be obtained securely in one 

molding cycle. 

Further, as the preferable example of the above mentioned 

configuration, if 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, 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 
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loosely over a long period. 

Further, as the preferable example of the above mentioned 

configuration, 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 

s~ort 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 runner 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 cavitf_can 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 deformation of 

the extra-fine wires to bond the elements and leads can be 

restrained in the encapsulati9n 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 
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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 the 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 

cleanliness can be provided so that the apparatus can be operated 

in a clean room. 

Brief Description of Drawings 

FIG. 1 - FIG. 3 are sectional views illustrating the entire 

configuration of the injection molding apparatus according to 

Example 1; FIG. 1 iliustrates the state of initiating injection 

after clamping, FIG. 2 illustrates the state of mold opening 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, 

respectively; FIG. 4 is an enlarged sectional view of the later 

stage portion comprising an injection nozzle in the injection 

unit of the injection molding apparatus according to Example 1 of 

the present invention; F~G ~ 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 unit and the mold clamp unit of the 

injection molding apparatus according to the Example 1 of the 

present invention; FIG. 7 is a sectional view illustrating the 

configuration of th~ later stage portion in the injection unit of 

the injection molding apparatus according to Example 2 of the 

present invention; FIG. 8 is a sectional view illustrating the 

entire configuration of the injection molding unit according to 

Example 2 of the present invention; FIG. 9 is a sectional view 

illustrating 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° th~ Injection molding uriit according to Example 

3 of the present invention; and FIG. 11 is a plan view 

illustrating the surface of the lower mold of the 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. 
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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 opening 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 state of separating 

the molded product, respectively. Further. FIG. 4 is an enlarged 

sectional view of ··the 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 the connecting portion between the 

former stage portion in which the resin to be molded is melted 

and injected with p~edetermined injection pressure and speed and 

the above mentioned later stage portion in the injection unit of 

the above mentioned injection molding apparatus. FIG. 6 is an 

enlarged sectional view of the connecting po~tion of the 

injection unit and the mold clamp unit of the above mentioned 

injection molding apparatus. FIG. 11 is a plan view illustrating 

the surface of the lower mold of the clamp mold unit in the above 

mentioned injection molding apparatus. 

Hereinafter the configuration and operation will be 
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explained with reference to these drawings. 

An injection unit 100 comprises a former stage portion lOOa 

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 lOOb to inject the molten resin 

injected from the former stage portion lOOa to the outside via 

injection nozzles 1 which are provided therewith. The former 

stage portion lOOa 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 lOOb of th~ 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 lOOa is formed, and a plurality of 

injection nozzles 1 installed thereto. The manifold 8 has a 

plurality of cyiind.rical holes 80a formed through its upper and 

lower surfaces and an aperture at a predetermined part of one 

side thereof, and comprises a manifold main body Ba having a 

branch passage for· molten resin passage 9 formed to communicate 

with each of the above mentioned plurality. of cylindrical holes 

80a, a first plate-like body Bb mounted with a bolt 10 on the 

upper surface of the manifold main body Ba, and a second plate­

like body Be mounted with a bolt 10 on the lower surface of the 

manifold main body Ba. In the first plate-like body Sb, a 
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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 Be, a plurality of cylindrical through 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 Sa. 

In an injection nozzle l, a distal end portion la having an 

injection hole le is formed part-spherically, and at a first 

predetermined position with respect to its longitudinal 

orientation, a passage 2 to introduce to a nozzle pipe lb the 

molten resin to be introduced to the cylindrical hole 80a via a 

branch passage for . molten resin passage 9 of the manifold main 

body Ba, and ring-like elastic members 3a, 3b obtained by molding 

polyimide are attached at positions equally distant from the 

passage ~. 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 into the recesses 

formed in· the periphery of the nozzle and being fastened by a 

disc type screw 4a and a ring ·type screw 4b. And the injection 

nozzles 1 to which the ring-like elastic members 3a, 3b are 
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attached are inserted in each hole of the plurality of 

cylindrical holes 80a of the manifold 8 where the first and 

second plate-like bodies Sb, Sc are connected at the upper and 

lower surfaces of the manifold main body Ba. 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 injection nozzles 1 are attached in the state where 

a predetermined length of the distal end portion la side having 

injection holes le 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· tlie cylindrical holes BOa of the manifold main body Ba, the 

lower edge portion of the ring type screw 4b contacting with the 

second plate-like body Be, and the rear edge portion (disc type 

screw 4a) of the injection nozzles 1 is pressed by the spring 5, 

and the distal end portion la having the injection hole le can 

move in any direction in response 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 explaining 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 reception 

portion 2la to which the distal end portion la of the above 

mentioned injection nozzle 1 is fitted, and a sprue 25 for 

introducing the molten resin injected from the injection hole le 

of the distal end portion la of the above mentioned injection 

nozzle 1 to the surface of the upper mold 22, having an 

introduction orifice 25a at the center· of the nozzle ·reception 

portion 21a are 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 semiconductor 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 o~ semiconductor tips using a lead frame. In 

the second mold clamp unit 200b, a cavity 37 as the mold for the 

molded ·products, a runner 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 the 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 
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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 shape of the nozzle 

reception portion 2la, it has a part-spherical 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 surface of the lower mold 31, as 

illustrated in FIG. 11, a plurality of cavities 37 are formed to 

branch via the gate 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 

chips. 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 positioned by 

fitting the resp~ctive distal end portions la to the 

corresponding nozzle reception 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 

conducting packaging semiconductor chips will be explained here. 

Both the injection unit 100 and the mold clamp unit 200 are 
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driven by an electrically-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 of the plurality of the injection nozzles 

1 of the later stage portion lOOb to the corresponding nozzle 

reception portions 21a 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 lOOa, for 

example, polyphenylene sulfide (PPS) is injected to the later 

stage portion lOOb with the injection cylinder 101 with a 

predetermi~ed in)ec~ion pressure (for example, 50~200 kg/cm2
) and 

a predetermined injection ratio at the plunger portion (0.16-0.32 

cm.3 /sec), the injected resin goes through the nozzle pipes lb of 

the plurality of injection nozzles 1 of the later stage portion 

lOOb and is injected from the injection holes le 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 
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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 witho-ut 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 cooling in a short time, besides. it exhibits an 

excellent adherence to the lead frames. Further, by using 

polymethyl penten as a resin to be molded, the same effect as the 

above mentioned case of using pol:yphenylene sulfide (PPS) . is 

obtained, and besides, since it is hi~hly transparent, it can 

prevent deterioration of the element characteristic caused by 

molding when the semiconductor chip is a chip for an .optical 

semiconductor element such as a light emitting diode or a 

photodiode. Next, ._the first clamp mold unit 200a having the 

upper mold 22 moves to open the upper mold·22 and the lower mold 

31 (FIG. 2). At the time of initiating the mold opening, in the 

first mold clamp wiit 200a, the eject pins 23 press the lead 

frames 40a of. the molded products (packaged semiconductor chips) 

40 against the surf ace of the lower mold 31 to prevent 

defo~mati6n of the lead frames 40. Next, by the. ejector 

mechanism comprising an ejector plate 33 and ejector pins 32 of 

the second mold clamp unit 200b, the molded products 40 are 
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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, al though the injection unit 100 

(injection nozzles 1) and the mold clamp unit 200 (sprues 25) are 

set to have the temperature difference of appro~imately 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 lts 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 moUJ1ted in the inject.ion unit 100 in 

such a way that the respective distal end portions la having the 

injection holes · le thereof can move to any direction by the 

external force applied thereto, namely, loosely, in the apparatus 

of this example as mentioned above, even if the central axes do 

not coincide mutually at the corresponding nozzle reception 

portions 2la, by their descent while contacting with the inner 

surface of the nozzle reception portions 2la, they move loosely 

in response to the external force received from the inner surf ace 

of the 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 coincide, 

that is, in the state where the injection holes le of the distal 

end portions la of the injection nozzles 1 and the introduction 

orifices 35a of the nozzle reception portions 21a 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 21a in the mold clamp unit 

200, from each of the plurality of injection nozzles 1 of the 

injection unit 100 a predetermined 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 arranged above and below in the mold clamp unit 

200 so that the-up~er mold 22 and the lower mold 31 can open or 

close above and below, and the injection unit 100 is connected to 

the mold clamp unit 200 from· above, ext.ending 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 resin can be filled to the 

cavities 37 securely without solidification to improve the 

production yield. Further. since the injection unit 100 and the 
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mold clamp unit 200 are driven 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 sectional 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 i~lustrating the 

state of ejecting the molded products from the lower mold after 

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 lOOc illustrated in FIG. 7, 

which replaces the later stage portion lOOb of the injection unit 

in the injection molding apparatus of the above mentioned example 

1. The later stage portion lOOc is formed by arranging the 

needle valves 6 for opening and closure of the injection holes le 

in the respective nozzle pipes lb of the plurality of injection 

nozzles 1 of the later stage ·portion lOOb of the injection unit 

of the above mentioned example 1. 

In the apparatus of this e~ample, by closing the injection 

holes le of the nozzle distal end portions la by the needle 
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valves oriented inside the nozzle pipes lb of the injection 

nozzles, the molten resin leakage from the injection holes le can 

45operativity 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 molding apparatus of the above 

mentioned example 1. In . particular, it shows a significant 

effect with the molten resin having a low viscosity. 

(Example 3} 

FIG. 9 is a sectional view illustrating the configuration of 

the injection unit of the injection molding apparatus according 

to Example 3 of the present invention, in the FIG., numerals the 

same as in FI Gs. 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 portio~ lOOa 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 means, 

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 
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the injection plunger 12 in a predetermined amount, and injected 

by the injection plunger 12. lla. llb in FIG. 9 denote switching 

valves. the switching valve lla closes the channel when storing a 

predetermined amount of the molten resin in the space 15 in the 

front portion of the injection plunger 12, with the switching 

valve llb 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 valve llb close the 

channel. Then, when ·injecting the molten resin, the switching 

valve lla opens the channel, with the switching valve llb closing 

the channel, and the injection plunger 12 forces out the molten 

resin to the passage 9 of the later stage portion lOOb. 

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.pr~cisely measured and injected so as to reduce 

the characteristic variance 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. 
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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 above 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 connecting 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 position 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 . _56e is included in the injection dedicated 

means 50d in terms of function, wherein a space to measure a 

molten resin from the screw type melting and kneading means 50c 

is formed, and the molten resin stored in the space was injected 

to the later stage portion lOOb by being forced out by the 

injection plunger 12 of the injection dedicated means 50d. 

In the apparatus of this example, since the distance between 

the hopper to throw in the material of the screw type melting and 

kneading means 50c and the injection dedicated means 50d can be 
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wider compared with that of the injection molding apparatus of 

the above mentioned example 3, the operation of throw1ng 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 used as the ring-like elastic member to 

elastically support and fix the injection nozzle in the manifold, 

since in this i.nvention, the elasticity of the ring-like elastic 

member can be maintained in a high temperature 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, poly~ther ketone, 

polyketone sulfide, polyether sulfone, ester cyanide resin and 

asbestoes impregnat(3d' in graphite, or at least one thereof and 

polyimide as the material, 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 example, in this invention, 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 introductlon orifice at the center of the above 

mentioned nozzle reception portion, and thus a predetermined 

amount of a mol~en resin can always be supplied stably to inside 

the mold clamp unit. Therefore, the production yield can be 

improved significantly in production of electric • electronic 

parts, production of automobile part.s, etc., where a .mold having 

a number of cavities is used to obtain as many molded products as 

possible in one- m~ld'.ing cycle. Further, since the number of 

cavities in one nozzle is 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 resin 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 injection unit having a plurality of injection nozzles of 

which respective 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 above mentioned 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 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, 
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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 end 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 portions i~ 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. 

3. The injection molding apparatus as recited in claim 1, 

wherein the above mentioned injection unit comprise.s a former 

stage portion to melt and inject a resin to be molded and a later 

stage 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 

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 tube 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, and 

a manifold having a plurality of cylindrical holes to allow 

the above mentioned plurality of injection nozzles to pass 

throu~h 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 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 and the above mentioned distal end 

portions ·having injection holes project outside the above 

mentioned 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 l, 

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 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 main body having a plurality 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 communicate with each 

of the above ment~oned plurality of cylindrical holes from a 

predetermined part of one side thereof, 

a first plate-lil_te body in 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 respectively thread to the 

above mentioned plurality of through holes of the above mentioned 

first plate-like body, and 

a plurality of spring members arranged respectively in a 

plurality 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. 

5. The inject~on molding apparatus as recited in claim 3, 

wherein 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 
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injection plunger. 

6. The injection molding apparatus as recited in claim l, 

wherein the above mentioned mold clamp unit is designed to have 

the a~ove 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 

movement in the upward and 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~d· portions of the above mentioned plurality 

of injection nozzles fit to a corresponding one among the above 

mentioned 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 pprtion 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 
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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 sc~w 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 surf ace 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· above 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 l, 

wherein 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 above mentioned plurality of cavities formed 

between 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. 
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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 l, 

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 

mentioned metallic parts toward the surface of the above 

mentioned lower mold via tlie above mentioned through hole formed 

in the above mentioned upper mold at the time of mold opening 

after termi~ating the above mentioned clamping. 

11. The injection molding apparatus as recited in claim 10, 

wherein the above mentioned electric electronic parts are 

semiconductor chips~ the metallic parts are lead frames, and the 

above mentioned insert molding 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 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 
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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 

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 metallic fiber. 

14. The injection molding apparatus as recited in claim 1. 

wherein the above . mentioned molten resin is a thermoplastic 

resin. 

15. The injecti~n' mold_ing apparatus as recited in claim _14, 

wherein the above mentioned thermoplastic resin is polyphenylene 

sulfide or polymethyl penten. 

16. The injection molding apparatus as recited in claim l, 

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. 

17. The injection molding apparatus as recited in claim 1, 

wherein the temperature difference between the above mentioned 
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injection unit and the clamp mold unit is 100 °C or more. 
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