; e3e&l DDEdF@G H6HT&l ~h : 3 FEB. 2004 -1 SPECI FI CATI ON RESI N MOLDI NG
APPARATUS BACKGROUND OF THE I NVENTION 1. Field of the Invention € jThes 2004
present invention relates to a resin nolding apparatus for a transfer

mol ding. 2. Disclosure of the Prior Art_{n the past, a transfer nolding.
met hod has been perforned to seal sem conductor elenents or the like with a-
thernosetting resin such as i 0 an epoxy resin, phenol resin or an

unsat urated pol yester resin. As shown in FIG 14, a single-plunger type

nol di ng apparatus for a transfer SHFGIRYCAINSM Nses an upper nold 20D, a

| ower nold 10D, _a heaterIbglot shown) for heating the upper and | ower nolds,
a ol d cavity BB MOLBINGAPRARAEYSand | ower nol ds. The | ower nol d
15 10D has a lower cylinder_ 11D and a plunger 30D slidable al ong an inner
wal | of the |ower cyli nB&C@RtQUNJDFéF ngEiINt\ﬁEW@N nol d 20D has a

concave 21D for, cuﬁl, which is formed at a position facing to the | ower
cyl i nder 11D, qe thebR¥entend 20D is clanped to the | ower nold 10D, a
side end of the, concave 21D caqnnects with a runner, 20 12D fornegﬁi natop
surfacé of thelhguiesgst anvertignrelatas to agerim malding apparatiscéiiect ed

~with an inner space 13D of the |ower cylinder 11D through the runner 12D
“and the cd rmeldiggbt ain a resin

2. Disclosure of the Prior Art
In the past, a transfer molding method has been performed to seal
o semiconductor elements or the like with a thermosetting resin such as
10 an epoxy resin, phenol resin or an unsaturated polyester resin.
As shown in FIG. 14, a single-plunger type molding apparatus for
a transfer molding comprises an upper mold 20D, a lower mold 10D, a
- heater (not shown) for heating the upper and lower molds, a mold
cavity 2D formed between the upper and lower molds. The lower mold
15 10D has a lower cylinder 11D and a plunger 30D slidable along an
inner wall of the lower /cy1inder. On the other hand, the upper mold
20D has a concave 21D for a cull, which is formed at a position facing
to the lower cylinder 11D. When the upper mold 20D is clamped to the
lower mold 10D, a side end of the concave 21D connects with a runner
20 12D formed in a top surface of the lower mold. As a result, the mold
cavity 2D is connected with an inner space 13D of the lower cylinder
11D through the runner 12D and the concave 21D to obtain a resin
channel.
As explained below, a transfer molding method is performed to

25 obtain a molded article by the use of this molding apparatus. For

preventing the occurrence of voids in the molded article, a powder-like




channel . As explained below, a transfer nolding nethod i$ perfornmed to 25
obtain a nolded article by the use of this nolding apparatus. For § FER 2004
preventing the occurrence of voids in the nolded article, a powder-Ilike 3
F E B 2004 -2resin material 1D such as a4 hernosetting resin or the like is
preformed to a tablet shape to renpve an air included in the powder-Iike
resin material. After the pressed resin material having the tablet shape is
charged into the lower cylinder 11D, it is pressed by an upward s novenent
of the plumngsin Babexial 1P sechgshedhermbgettieg resineor tHétiker sspefoamedheat ed
resin material is supplied to the nold cavity 2D through the runner 12D. By
this transter tablei sjapetbaemaove ian piodacbided on pheywwdéhéikecasinence of
voids in the nolded article. However, there are problens 10 of increasing
pr oduct i onmsatepisilasA fienttbeepreaned casii nmtariddtavipgdhe tabldthehdpd isoduct i on
of a pretreatnent apparatus of preform ng the powderlike resin material to
the tabl et chaeged imeethst boweridylinsdeiesl Dedt i© ppessedr by taneupwandf er nol di ng
nmet hod by using the powder-like resin material w thout the pretreatnent.
However$ i moeendentiofithe plingen30D whilkhbeimrheatnibyahevmadsr.bThesi ng t he
.ol di ng apparatus of the prior art without the pretreatnent. SUMVARY CF THE
| NVENTI ON Paessiedpand ihegtedeeabonemtpriablissapplied w dsemolidwavity @Dpr ovi des
a resin nol ding apparatus for producing a nolded article froma 20
_powder -1 i kthnoaghtherennar 12D e preventing the occurrence of void
defectives without a pretreatnent of preformng the resin material into a
tabl et shape. Fhathis{ranséemmialidingg anptirad,us ispaskiblertesprevemntbet i on
conpri ses an upper nold, a lower nold having a cylinder, a heater for

heati ng t hecewpgencgmf voids imbhespokddd asticlsel. uHgaveedn, dhbieart pngblemas
inner wall Qf the cylinder, a nold cavity forned in a configuration of the
mol ded &r t PEIRCISSASHRE Productispestepsas awsholmlaty] causimpnacost-Ip-dBe 2004

- -3connecting between the nold cavity and a space into which the resin
material | BlecHirgductioneof aprepeansmantrapparatiusvof prefermme thegliowdér-t he
cylinder, éﬂe first plunger, and the upper nold disposed at the opposite

si de of t hHkeitesin grategial togthe tahjat shapabelhensfarg,dt hedesinedatec| ose s
position and an open position of the runner. At the close position, the
char ged r eR$HORBY Hig transfepmeklingpypethedbshusingthe pewderstikpingatrer whil e
being indirectly heated by the heater. At the open position, the resin
material iPatedabyvithentths pretreatmenst Howeyessids digficalipto peevent t he
nol d cavit b(g a further_novenent qQf the first plunger. 10 It is preferred
that the cayrgnre gloyaids by usingdheomiodding appapuimsreftherpaioriart t he
upper nold conprises a second cylinder having a | ager dianmeter than the
first cyli¥f Wthenpratitaiimeml. d, and a second pl unger slidable al ong an
inner wall of the second éﬁl{/ﬁﬁer' The ld_pd_;fer nol d is disposed on the | ower
mol d such that an inside ARYs o AdIEN KENTION 0i ned with that of
the first cylif}der.. The .sgg&nd pl unger ?cti ng as the gate nenber nakes the
cl'ose positiont 8f IMHFOYIRgNS HepveHrRl s &2Q PAESEHsINVER 1 REPVIAAS. The
“upper nold al so has,a pressure I pading, unit and a pressure_.rel ease unit,
The pressift Eeﬁlea}&Oiélﬂsﬁﬁppaﬁﬁuse%raplr%bpmg 3 [eo atigle igar at owar d t he

20 powder-like resin material while preventing the occurrence of void
defectives without a pretreatment of preforming the resin material into
a tablet shape. That is, the molding apparatus of the present invention
comprises an upper mold, a lower mold having a cylinder, a heater for
heating the upper and lower molds, a first plunger slidable along an

25 inner wall of the cylinder, a mold cavity formed in a configuration of

the molded article between the upper and lower molds, a runner



20 lower nold when the resin material is pressed between the first and 200k
second plungers while the close position of the runner being kep%.B‘F'
pressure release unit renoves the |oad applied to the second plunger. The
second plunger makes the open position Qf3_the runner when being spaced away
fromthe lower nold. 25 It is also preferred that the gate nenber is forned
wWth a pin projectable into the runner. - 3 FEB 2004 -4 1t is further
preferred that the gate menber is forned with a slide block which is
sl i dably sGPpBecEBg betavesn the maldbravitysaihg spaserimaavhichtheresda bl ock
has a through hole extending in a |l engthwi se direction_of the runner. \Wen
the slide BIagkialds shaggedni-ehea appee susrownded wrigh shednnpe walhedithguch

nto a registration with the runner, the open

t hat the thrfu h hﬁ]lrﬁe? coma!sm{l t
posi ti on ofY{REcFuHiefirskphngenhand theyppenaneld dispases atljeceppoaiig

advantages W Il .bec apparent fromthe fol|l owi ng description of the
pref erred %ﬁ&ef m%bgbp?unger,rﬂ%ﬁigﬁievm@mb@kmwablédmtm d6losan the

attached draw ngs. 1,0 BRI EF DESCRI PTI OF THE DRAW N FIG l.is a top

vi ew of% a P@§1tkr9%p@%0£&@apams%pftt & THIEeENtAL ﬂ%gﬁi’-“cﬁwpoﬁt@nﬁh% a
front view of the resin rml.di'nng apparatus of the prezzﬂtriinvention; Is FIG
3 is a sideNyfesd sesipgpaterahinpressed BpFamavement phehe fast plungeent i on;

FIG 4 is a,cross:sectional vjiew of a |.di ng unit Al of the_nolding
_appar at us: Whilgbeine indupctiyoheated by dhehamee; % thet epen pasigorn ol di ng

uni..t resin material in a substantially melted state is pressed and supplied to
i the mold cavity by a further movement of the first plunger.

10 It is preferred that the upper mold is formed with the following
components. That is, the upper mold comprises a second cylinder
having a lager diametef than the first cylinder of the lower mold, and a
second plunger slidable along an inner wall of the second cylinder.
The upper mold is disposed on the lower mold such that an inside of the

15 second cylinder is joined with that of the first cylinder. The second
plunger acting as the gate member makes the close position of the
runner when being pressed against the lower mold. The upper mold
also has a pressure loading unit and a pressure release unit, The
pressure loading unit applies a load to the second plunger toward the

20 lower mold when the resin material is pressed between the first and
second plungers while the close position éf the runner being kept. The
pressure release unit removes the load applied to the second plunger.
The second plunger makes the open position of the runner when being
spaced away from the lower mold.

25 It is also preferred that the gate member is formed with a pin

projectable into the runner.



- 20 Al of the present invention; FIGS. 6A and 6B show a renoving step of a
~molded article; FIG 7 is a nodification of the nolding unit A; FIGS. 8A
and 8B show an action of a slide block; FIGS. 9A to 9D show a transf ¢y 2604
mol di ng net hod using a nolding unit 25 AZ2_of the present invention; FIG. 10
is a control diagramof first and second plungers; 3 FEB 2004 -5 FIGS. 1
| A to 11D show a transfer nol ding nmethod using a nolding unit A3 of the
present invention; FI 12 is a front view of a unit B for neasuring and
suppl yi ng a polas further prsferraditbat she getensanbesis deumegbwith asdidg e an
action of g asuyr.i Flg section of the unit B, and FIG 14 is a resin nolding
appar at us B0 EHEP ds Hidablyrermreted EnsodivENPS OF cTessinR\VIIGTIUINGEs shown
in FIGS. 1 Lo ﬁma resin nol di ng apgaratus of . the present io invention is
formed wit Ahg siabheckhias athrosighhaploentondiag imaadesgthwisi dyestion, a
unit B for asuring a_powder-like resin material and supplying the resin
material t® ¢ r%nr-ng)g’ gntthesshighe block és eoppd ynithedireeiienmder to be
sealed with the resin material to the pnolding unit, a unit D for renoving a
mol ded Sart?1295@11?8éﬁf:trﬁgrh%w@ﬁhgth@ﬁitheéhrwgh lesamandnty amsgistigtionep, a
.unit E for providing the frame nmenber to the unit C, and a unit F for
storing th 1ihpthfeauBRET.dihe open pesion wifhe runnemis obladned. unit Al
conprises an upper m)lcg 2.? Rg}lo r mold 10 having a cylinder 11, a plunger
.30 slidable al dkgsgrandsEll qeher opjecke apg advrntaganvitbbgceas epparenteach
of which is zo forimed in a . configuratjion of fhe nolded article _between the
upper and r%ﬁh?rrfg‘g]@.w%dﬁﬁ%lé’%ﬁ’ﬁl the paetesred smabedmenty ofthel | | which
is formed .at a, position facing to.the cylinder 11. e he .upper nold 20
is cl arrpedmtvc?nﬁﬁpl"\‘}?@?tmlal FongpRedphewiingEneatiachediaviggsave 21

connect with runners I result, the zs nold
caviti¥s 2 are conne#@ﬁgwﬂﬂhgﬁ@ﬁﬁﬁtﬁgfﬁPMJNﬁ t hrough the
runners 12Fla(§'d t.he goncave 21 to defi .resin channel.s

. 1'is'a top view of a resin molding apparatus of the present

invention;
FIG. 2 is a front view of the resin molding apparatus of the present

invention;
ts FIG. 3 is a side view of the resin molding apparatus of the present

invention;

FIG. 4 is a cross-sectional view of a molding unit Al of the molding

apparatus;

FIGS. 5A to 5D show a transfer molding method using the molding unit
20 Al of the present invention;

FIGS. 6A and 6B show a removing step of a molded article;

FIG. 7 is'a modification of the molding unit Al;

FIGS. 8A and 8B show an action of a slide block;

FIGS. 9A to 9D show a transfer molding method using a molding unit
25 A2 of the present invention;

FIG. 10 is a control diagram of first and second plungers;



3 F EB 2004 -6FIG 4 shows one pair of the resin channels extending between
the inside of the cylinder 11 and the nold cavities 2. In this no gipga %ggt,
apparatus, the nmolding unit Al is formed with a plurality of cylintders 1
each having the pair of the resin channels. s The upper nold 20 has a pair
of gate pins 22 projectable into the concave 21. Wen tops of the gate pins
22 are pressed against a top surface of the lower nold 10, the resin
channel s are closed. On the other hand, when the gate pins 22 are retracted
from the ciold8vd 124 totiHeD redmiw actransfdrsmai éirgparettodiwsifipea nppletingol d 20 is
supported to an upper base 25 through an upper attachnment board 23.

Si m | arly,uniteABovethenprabehd inseatipport ed to a | ower base 17 through a

| ower attachnment board 15. At | east one of the upper base 25 and the | ower
base 17 cdnl(belZusedfumtavidvdofia byitaBHpdraehswring pedsuppbang - t ype
driving apparatus_ (npt. shown). Inis FIG 4, nunerals 26 and 16 designate
hol es respeewideetlyke vesmdmiatetiak, upper and | ower attachment boards (23, 15)
to arrange therein heaters _Snot shown) for heating the upper and | ower

nol ds. S| n Jadabt i3y andnkd BlilBistadei amactsnaotameasuringdettionmnofl thwe t he
_plunger 30 up_and down. Nuneral 40 designates an ejector pin used to renove
the - zo ritidés amdicle fromthe upper and | ower nolds. Nuneral 50
designates_a zi)ri_ng. Prior to a transfer nolding step with the use of the
ol di ng udTkG AL4 is@atesinaneddig apperatuslafthe ptoraet.resin material are
transferred froma nagazine rack 60 to a table 62 for preheating the |ead
franes by zs a s BVMIBORENIS €F FHEADMENIOE | . A
positioning step of the lead frames 8 is_al so performed on the table 62.
After the - AsrH®Wwoomn HHpé: Into 4, ryestpmeldingfapparatizss pbike prosent t he

| ead frames 8 on the table 62 are supplied into the nold cavities 2. In
addi ti'8n, 1BVEBH@sr 19 famned svithmmeliding nnit vl fer performmingeattransiessi n
stored in a hopper 101 of the unit B is nmeasured by a neasuring section 104
of the uniMoRlNg &W@,tah@nittﬁefmgwwng@pﬁw@rehialresm maggriddand a
space 13 in e?ch of the cylinders 11 of the |ower nold 10._ Subsequently, as
shown in BrEplyme the rapsematerigl 20 the repkdisgiuny, afnit fador sIPPLYme and
the resin channels are closed by the gate pins 22. The upper and | ower

mol ds (102 Hememembgerda by seatedhwathethe resinmmiaterdal (o Heamekiingsani, 10
material 1 chagﬂetd into the cyli nq(iier 11. The plunger ;30 is then noved
upwar dl y @oiitdstorqemexing ganelded article fiyptheimotding it after dhet hi s

111 nabud TSR SnPIDE: e, erinisdarler rOKGIngs g Aves rapmberdpiitst od
{he. exhaudiibkogind RSBt tar it b diedeolded aatiche gut st de, &
As shown in FIG. 4, the molding unit A1 comprises an upper mold
20, a lower mold 10 having a cylinder 11, a plunger 30 slidable along
an inner wall of the cylinder, and mold cavities 2 each of which is
20 formed in a configuration of the molded article between the upper and
lower molds. The upper mold 20 has a concave 21 for a cull, which is
formed at a position facing to the cylinder 11. When the upper mold 20
1s clamped to the lower mold 10, opposite side ends of the concave 21
connect with runners 12 formed on the lower mold. As a result, the
25 mold cavities 2 are connected with an inside of the cylinder 11D

through the runners 12 and the concave 21 to define resin channels.




vacuum punp or the like may be preferably used. Imediately after the resin
material is heated and pressed to - obtain a substantially nelted $trte 2004
thereof, the gate pins 22 are retracted fromthe concave 21 to open the
resin channels, as shown in FIG 5C zo.dhe plunger 30 and the cylinder .11
are produced to tightly restricted di nensional tolerances such that the air
in the cylinder can be exhausted to the outside through the cl earance

bet ween tkf){{épl unger and the cylinder, but the nelted resin material can not
sink into : WHOae pag ehiha resimechannals exveeding beypeen ghas 22 are
retracted,. zs an%ﬁghe melted resin materjal is_pressed by the plunger 30,
the nelt edNstds RLfRE<HY apdes 1 nd the maldcanidian? d loathis neeldinghr ough t he
runners - 3 FEB %4 gﬁ 12. .The plunger 30 is noved upwardly until a
top of theRarabes. thesmdding podt Abhs forgad withi ypdaral Hanof arlindsrsur f ace
of the IO\Qﬁ rmﬁcth, aﬁ@ShOMﬂ Ln FIG, 5D, to finish the injection of the
resin mat &ACH Nawi1g et et g ress chanmelgescri bed above, since the

air inthe s p er-like resin material i s exhausted tq the outside before
the resin chanmgsu}ép%r Bdfedl has 2 paphefigsie pins gRopiyectidle 1rbP dbe
.articles with no %ild\ég{ t he rezig materi,al injected into the nold cavities
2. I'n addifQusRve Al ViGN toRhREtEe Sate qHandE AFeRTeIRed dE1RSHAt O al 1 is
uniformy nelted, .therefore, it ] ossible to spoothly supply the io

mel ted redUiagg BEthE 1ove MMdnldhesrsin channels Atmaloseck) B A and 6B,
after the injected resin terial, 1 res in the | d cavities 2, _the

mol ded ar tqtgﬁéila@glm% e?éﬁg\%em%fﬁ@r%?ﬁa&%ﬂ gliDQé@.t eHeonrAEedlarti cl es
are chuckei?1 bry thehunit D, and then placed on a pick-up table 70. The

mol ded ar tPEITESIHhARRELT 8ke Gpersdi abl e 70 are accormmdated in a rmmgazi ne

of thatuni ¢ A THPrpRenthalRofl it SUpportsd fe 261 woR 595 A5 aeBebian he gate.
Sl danly SRR A eeRT HAE: A4n GFLFBY thy IoWer T8O AR S3pRowedy
e 1 unhertO o Ser Basef T Pheaier ot farBhantisardol e Af (RS GF t he
cther hand” ¢ Wi BRSE AAhduRe dodfer RS &P andyed: & ABAAOTR 1 ne
"to a redBepinahT-te R SIEHAT-ORR wikingebparavus ot Shoserh BRanner
I's obtainggq 4, numerals 26 and 16 designate holes respectively formed in the
upper and lower attachment boards (23, 15) to arrange therein heaters
(not shown) for heating the upper and lower molds. In addition,
numeral 31 designates a columnar rod for moving the plunger 30 up
and down. Numeral 40 designates an ejector pin used to remove the
20 molded article from the upper and lower moids. Numeral 50 designates
a spring.
Prior to a transfer molding step with the use of the molding unit
Al, lead frames 8 to be sealed with the resin material are transferred
from a magazine rack 60 to a table 62 for preheating the lead frames by
25 a supply pusher 61 of the unit E, as shown in FIG. 1. A positioning

step of the lead frames 8 is also performed on the table 62. After the



- 3 FEB 2004 -9 It is possible to use a molding unit A2 in place fFE'@e 04
nol ding unit- Al, as shown in FIGS. 9A to 9D. That is, the nolding Uni A%U
conprises an upper nold 20A, a lower nold 10A having a first cylinder 11A,
and a nold cavity 2A which is forned in_g configuration of a s nol ded
article between the upper and | ower nolds. The upper nold 20A has a second
cylinder 22A having a | ager dianeter than the first cylinder 11A of the

| ower nmol d 10A. The upper nold 20A i s disposed on the | ower nold such that
an i nsi de BppehmekbtimsepytataddrogPihe boyer medldyithie lehdt framesh® ohi thet
cylinder 11A. A second plunger 35A is 10 slidably supported along an inner
wal | of thtabdedvhareguppdied aga thehmaddoandtigshgén axlddtienhiapowdehe
functions simlar to the gate pin 22 of the nolding unit Al. Pressures can
be appl i edlike rgsin matepialnhencBes atketrhesstopdeginustgeed 354 hyppsi ng
pressure devices (not_shown). An upper runner 21A extending to the inside
of the secbBd QfsthﬁyunltdBrISznAaSlsrefcgByea:lnieasalrhug seatisnr I @4 @ faheturst Byper
mol d 20A. A | ower runner 12A is forned in a top surface of the |ower nold
10A and adiid éhenttbetmeasured resin mageriallis supphliedite aippece 13 th 2fehi s
.clanped to 1L‘Ihe | ower nold 10A, the nold cavity 2A is connected wth the

i nsi de of ehtheeybmdezyilihaéithelawerroodt ke Subsequentiyens khdvemdn20 t he
upper run 21A to define a resin channel. As shown in FIG 9B, when the
~second pl r S35 Ahiesuppes srel dadiinslamped tpthedldwes mbld 18, andethenol d
10A, it intercepts between the upper runner 21A and the inside of the first
cyl i nder IFEAIR @%@w&ﬂ%aae closad) byt theegate pins 22siThe gpeslandAkwhpown i n
FI'G 9C, when t?e second plunger 35A is spaced zs away fromthe | ower nold

10A, the uppéds (1fneP)zra heatpdihjethavhentenseta inddidectdy heag thewesicyl i nder

11A through the insi de of, the second
1o “material 1 charged into the cylinder 11. The plunger 30 is then moved

upwardly to press the resin material 1, as shown in FIG. 5B. During
this heating and pressing step of the resin material 1, an air in the
cylinder 11 including an air left in the powder-like resin material is
exhausted through a clearance between the plunger 30 and the cylinder.

ts To improve the exhaustion of the air in the cylinder 11 to the outside, a
vacuum pump or the like may be preferably used.

Immediately after the resin material is heated and pressed to
obtain a substantially melted state thereof, the gate pins 22 are retracted
from the concave 21 to open the resin channels, as shown in FIG. 5C.

20  The plunger 30 and the cylinder 11 are produced to tightly restricted
dimensional tolerances such that the air in the cylinder can be |
exhausted to the outside through the clearance between the plunger and
the cylinder, but the melted resin material can not sink into the
clearance in a short time period. When the gate pins 22 are retracted,

25 and the melted resin material is pressed by the plunger 30, the melted

resin material is injected into the mold cavities 2 through the runners



3 FEB 2004 -to cylinder 22A, so that an opened state of the resin channel
is obtained. In FIG 9A, the resin channel extending to the nold cad f¥B2AN04
is drawn at only one side of the first cylinder 11A. However, it is
possible to forma plurality of simlar_gesin channels around the first .
cylinder 11A. s Prior to a transfer nolding step with the use of the

nol ding unit A2, a | ead nenber such as a |lead franme nounting thereon

el ectroni c_conponents is set in the nold cavity 2A. In addition, a required
amount of A2pohbemlunger 3dsisymeatast pwardly wenilas tep vifdhemlengeng resin is
supplied into the first cylinders 11A of the lower nold 10A io

Subsequent r§aches g pesitipn stightlp Aighae thapéhe topdwzbece of thadpuwrtroldhe

| ower nmold_10A. In this time, since the second plunger 35A is pressed

agai nst t hd0; 8p showwmda IhG+ pP, itevierishothe Tgectioneot te nesinamaseriaklkept in
the closed, state. The upper and |ower nolds (20A, _10A). are heated by
heat er s -t oiitedihecmalyd eaitiesnde Asstlnsembediabiovshsigee the ainin thee first
cylinder 11A (@\{5{ sgovvn in FIG,k 9B, a _second pressure greater than a first
pressurt appidsa-hiketnesin maferial ip gahazsred $0 thaduitside batorsctdnmeesinunger

. 35A towardglglhe | ower nmold 10A by the pressure device. Therefore, the second
pl unger 35f0@BR&ISRE ppened; tagdpsmble thproduce gosdemaldedargicdes sdtlby an
upper novenent of thﬁ first cyl i,r;ier_ZO 11A. During this_heating and
pressing sheyaid brdhedssin matericdinjectedinge the mokd cavities @yl finder 11A
including an.,air left in the powler-like resin material is exhausted
through a afeHiamchiamssinahamels are opsnasywhezothesrasinmaatariak I dg| i nder .

| mredi at el ter, the resi erial, |Ais heated and _pressed to zs obtain
a'substantﬁ%}afl[oﬁrm}é(l m@ét%f,éﬁer@ pebils RPs9ible He serQtady suppdydhet he resin

channel| being, kept,. the second pressure appljed to the second - 3 FEB
2004 -W-plm’?g@rfg%&nﬂ?af%ag%@sm iV 1{eSr e| eased. The nelted resin
material is pressed by th irst, plu r 30A, .so.that the second p|unger
35A i s pushed E’mﬁovﬁéuﬁ&ré&@aﬁ giﬂ,r\afgﬁ@m auept@ci seHB mateiiAe Llopened
state of the resip channel. .The first plunger 30QA and the first cyl i nder
11A are pr%‘mﬁéelalﬁwm ¢3VILIes s heemaldegratisiar can| by EReY M hat the

air in the,first, ,cyli.nder n be, exhausted to the .oufside thrpugh a
cl earance Bt A %Vét‘ﬁsrsfﬁﬁllﬁﬂ am@sfealﬁ%@claﬁ gddre untiD; gadnel t ed

{hi s ol di RS AURIACSEh 2 Pl (ABNe s § Reamapgefl caticast e 16 REdoWa
Such t Har GkTS MR RHEASHPERERALE 1 Ranraneing radk 045 BFY whth Fuahiai neo
Force af ¢ it S shEonfallieE 7L o cased from t he second plunger . This
I's useful to i Qsegtmg)g?ﬁga?tligreldofrt%sci Snﬂ%&i[ iifais I%séaible to use slide blocks
- 27 in place of the gate pins 22, as shown in FIG. 7. That is, each of the
slide blocks 27 is slidably supported in a direction of crossing the
20 runner 12 (resin channel), and has a through hole 28 extending in a
Iengthwise direction of the runner 12. As shown in FIG. 8A, when the
runner 12 is closed by the slide block 27, a closed state of the resin
channel is obtained. On the other hand, as shown in FIG. 8B, when the
slide block 27 is moved in the direction of crossing the runner 12 such
25 that the through hole 28 comes into a registration with the runner, an

opened state of the resin channel is obtained.




is constant pressure into the nold cavity 2A In addition, when thd fiphetldé -
nmovenent of the second plunger 35A is controlled to adjust the extent of
openi ng the upper runner 21A, it is possible to adequately determ ne a
supply rate of the nelted resin material ginto the nold cavity 2A. The
melted resin material | A pressurized by the first 2o plunger 30A flows into
the nold cavity 2A through the upper runner 21A and the | ower runner 12A
Next, as shown in FIG 9D, 'the first plunger 30A is noved upwardly to a
posi ti on wher e l&i% pesstblehe wse atmpldimgeunst Aghinl plapeop Bthe melding hmisecond
cylinder 22A, and fixed at the position. A pressure is 2s applied to the
second pl udderassgrowa iy EEGS. 9% tofDnelhatlls, dbe mobdisrg unitl A2t in t he
second cylinder (22A and inject it into the nold 3 FEB 2004 -12 cavity 2A
As resul t, CORWIIFednunPet mald 2@4i a lomarinald 1A hayinge fisstcghndey i s
fini shed. Mving the second_pl unger 35A downwardly at the final stage of
the inj ect 1dA.iand,gangld wavituBA whiphliy fonmeadeisi A anntfegueatiomod a he nol d
cavity 2A at g consjtaint i njection speed. In s addition, the air left in the
powder -1 i kBltlgefattiliarhetwean thaevoppar Betdosvenmaldsi il appsr meldpened,
therefore, _ jt js possible tg produce a good nolded article with no void by
20k and eyl

the resin AR 354 inghes 224 hasitagonlager dameter dhantée firgcti on of
the resin material .into the nold cavity is finished, the nolded article can
be r emovedCYHBAEE Hd At Mwer moldcEdAdi hhetuppersiupdd ZAAds|dispased manner
? ﬁet P ?aﬁgfs &a? flgwlg]g}igagsuucﬂ ‘EhaAtI an iRr(fsfi?ireréfn t%et gecaogé %%ii%ﬂe?fzztﬂeisﬂ ¢ 10
) joined with that of the first cylinder 11A. A second plunger 35A is
10 slidably supported along an inner wall of the second cylinder 22A. The
second plunger 35A exhibits the functions similar to the gate pin 22 of
the molding unit A1. Pressures can be applied to a first plunger 30A
and the second plunger 35A by using pressure devices (not shown).
An upper runner 21A extending to the inside of the seclond
15 cylinder 22A is formed in a bottom surface of the upper mold 20A. A
lower runner 12A is formed in a top surface of the lower mold 10A and
adjacent to the first cylinder 11A. When the upper mold 20A is
clamped to the lower mold 10A, the mold cavity 2A is connected with
the inside of the second cylinder 22A through the lower runner 12A and
20 the upper runner 21A to define a resin channel. As shown in FIG. 9B,
when the second plunger 35A is pressed against the top surface of the
lower mold 104, it intercepts between the upper runner 21A and the
inside of the first cylinder 11A to obtain a closed state of the resin
channel. As shown in FIG. 9C, when the second plunger 35A is spaced

25 away from the lower mold 10A, the upper runner 21A is joined with the

inside of the first cylinder 11A through the inside of the_second



with the use of the nolding unit A2 is explained nore concretely. The resin
material |Ais charged into the first cylinder 11A and then the-.i:je ﬁe@c%ﬁ@
pl unger 35A is noved downwardly to close the resin channel (S1 zone).-"Af &
a bottom surface of the second pl unger Bgﬁ_ contacts the top surface of the
| ower nmold 10A, a pressure, e.g., about 500 kg/cnZ, is applied to the
second plunger 35A to nmaintain the position of the second plunger during

t he heating and pressing step of the resin 20 material (S2 zone). On the

ot her hand¢ytinder @24, satthat ah dperned htde adf thedresirshadnbbisvobtainied. f i r st
and second pl ugers (30A, _35221 to exhaust the air left in the powder-like
resi n mat el AlG.PAphehouesindehémezex®nding tohihePnaddrayithd3 A ssidnawat eri al
is gradual |y approaching its nelted state. The | ower nold 10A and the upper
nol d 20A agkorby pnehsideeaf the firsequlineédrtidverBoweyer\Wids possiblentset ti ng
resin is used as the resin material, both of the upper and | ower nolds
(20A, 3 fmmnzopliral@gyioiyiniler pesinechanye lseanoamdatheafirsingelindar 4 16%. | 65C
to 185C. After _the pressure _applied to the first plunger 30A reaches a

pr edet ef mi ned &re@rsﬁwﬁrana&r miedding stap withi the sisp ringlding mept for a
‘time period, e.g., 0.5 to 2 seconds (P2 zone). Since the exhaustion of the
air left ifA &Eﬁ@dr megnbey sushiars a lead drame wousiting therepnwlectioniag t he
time period, the first plunger 30A slowy noves upwardly, as_shown by the
P2 zone of cEM@ONEMLs A8 sehanphedaodd wawity BAesbuadditipnea requikedr ef erred
that an internal pressure of the resin material in the first cylinder 11A
is in a radGOusK alod pawvderliks remn meteniakl Aosueings a thermesailing wsial is
ina 10 supstantj.ally nelted state. Inmediately after the el apse of this
time peri ot Suelipd dBtethe dpst icadindersnel Aclotie Inwegaroldsk0As renoved, and
the fi rstd§I Enger 3(%A is noved . upwardly at a constant 2S@ged to pressurize
the melt edBBEsqueRE Xy paIshoren 18ddG. Fhe thelupnerweold apicdampeskturi zed
by the first plunger 30A pushes, up the second is plunger 35A to nake the
opened st aﬁ’@ @?W%éﬂ‘i?]é’sm%hgﬂﬁbls tigze 796y the second plunger 35A is

pressed against the top surface of the lower mold 10A, the resin
channel is kept in the closed state. The upper and lower molds (20A,
10A) are heated by heaters to indirectly heat the resin material charged
15 into the first cylinder 11A. As shown in FIG. 9B, a second pressure
greater than a first pressure applied to the first plunger 30A is loaded to
the second plunger 35A toward the lower mold 10A by the pressure
device. Therefore, the second plunger 35A does not retract even when
the resin material is pressed by an upper movement of the first cylinder
20 11A. During this heating and pressing step of the resin material 1A, an
air in the first cylinder 11A including an air left in the powder-like
resin material is exhausted through a clearance between the first
plunger 30A and the first cylinder.
Immediately after the resin material 1A is heated and pressed to
25 obtain a substantially melted state thereof, while the closed state of the

resin channel being kept, the second pressure applied to the second



The nelted resin material is injected into the nold cavity 2A through the 2004
resin channel by a further upward novenent of the first plunger 30A. Wen
the first plunger reaches a position where the top of the first plunger
slightly projects into the second cylinder 22A, e.g., a 2o position higher
than a parting line by about 1 mm the first plunger 30A is stopped and
fixed to the position (P4 zone). The nelted resin nmaterial left in the
second cylinder 22A is pressurized by a downward novenent of the second

pl unger 35AUNGETrZAMA)hy tinel prejaateede vitkeoist fedeassd] Thel g lt24, resint hat t he
injection of the resin material IAinto the zs nold cavity is finished. The
noti ons ofmakeriél ispresseédsiey ohel fptstpdengendd &t appleat theseddred plunge- E B
2004 -14 nold cavity 2Ais filled with the nelted resin material.

Ther ef or e,33Aeis pushadyepdmp tie pressindzed sesimmatateiial 1AAto bdhir el i nto the
first cylinder 11A, the upward novenent of the first plunger 30A may be

st opped atopemnaststatornf] theeresihahannel pafhé dirst phenget BDA ahd tha fiste. A s
time period fromthe opening of the resin channel to the end of injection
of the snel¢dindesihAnarepraducey tbdigintly reatryetedf dBnensibhad dobsrdscdependi ng
~on scale of the nolded article. Wen the thernosetting resin is used as the
resin nat éicll that theraingnttheefingt ¢ylendescan et exhabstedytobthenputsidea range
about 30 to 90 seconds. Since a 10 curing reaction of the resin materi al
starts whdhrenghraclearance hicdweesadieeSirsthplundarand the dirst cylinderebutred to
use an el egtri c-type pressure device capable of controlling the notions of
the first tAgdnetedmrespn mg@rialgam ngtiseuk iatptine eleanangddinta shortwhare usi ng
t'he electric-type pressure device, it is possible to performthe transfer
nol di ng stFtE‘ﬁlq)%- uRdéis melding waiti A3nauegulatdon dopee é8l apiplied tethaise of
using an hydraulic pressure device. In the nolding unit A2, the second

cyl i ndér SERORS\PIRESTH Mt e Prasgurewagnlatiag memberyduokdas alspring used.
However , ats shﬂvvn in FIGS 11Ato 11D, it is possible to use a nolding unit
A3 havi ng (80P shedaahspely thabien inpEnedpregsurco hithe srcléediresin nrederial f i r st
cylinder 11B. That is, as shown in FIG 1 |IA both of the second cylinder
22B and a@é@%ﬁﬁa&%ﬁﬁ@mm whenibeddrstaranged 30A usimonead upwendlysur f ace
of the se(cbg,nd cyl,inder, 22B.is pressed against a top surface of a | ower nold
10B to cl eadHSQPt‘?rrHFWé%(ﬁf chthe speenddiessem 1 released feom) heed
state of a resi,n channel, a first_ plunger 30B is noved upwardly to

pressur i z&e5oBgRIsngery e hissisnusafud tpdnjag thenmedtacheesingnaterigbatal 3 F

E B 2004 . . .-
15 constant pressure into the mold cavity 2A. In addition, when the

upward movement of the second plunger 35A is controlled to adjust the
extent of opening the upper runner 21A, it is possible to adequately
determine a supply rate of the melted resin material into the mold
cavity 2A. The melted resin material 1A pressurized by the first

20 plunger 30A flows into the mold cavity 2A through the upper runner
21A and the lower runner 12A.

Next, as shown in FIG. 9D, the first plunger 30A is moved
upwardly to a position where a top of the first plunger slightly projects
into the second cylinder 22A, and fixed at the position. A pressure is

25 applied to the second plunger 35A to pressurize the melted resin

material left in the second cylinder 22A and inject it into the mold




-is being heated, as shown in FIG 11B. At this tine, since the segond
plunger 35A is locked, it is not moved upwardly by the resin natériaf £ 22004
pressurized by the first plunger 30B. During this heating and pressing step
of the resin material, an air in the first cylinder 11B s including an air
left in the powder-like resin material 1S exhausted to the outside through
a cl earance between the first plunger 30B and the first cylinder.

| mredi ately after the resin material 1B is heated and pressed to obtain a
subst ant i atdyityed AedAstraselt; hiee enfectivri bf thbaesimaedesinhtled dhtd tee 10 resin
channel being kept, the second cylinder 22B is noved upwardly to open the
resin chanmuld emdty he finishedg Movihg thecsevdra phyezer338Ai doweiveasig t o
obtain a retractable state of the second plunger, as shown in FIG | 1 C
At the sangt thevBinaltséage oftthel injeetion ds vse fubte dtadwesuppl yt thepresin out  t he
nelted resin material into nold cavities 2B through the is upper runners
21B and | oweterighnetcs the BoMheaviti Aiatst cohstageinpaBioeapked. drr equi red
position, as shown in FIG | ID the notion of the first plunger is stopped
and fixed 2dditien,pds airdeft Théne poprderslike iesimmpphieethltis reneoved bredord unger
~35B to push out the nelted resin material left in the second cylinder 22B
into the ndledresanichamnedsstapenegh thaeefoseyppisrpossibbe to ptaduds aagoedul t
the transfer nolding step of the resin material 1B into the nold cavities
2B is finiswddedarticlewithim veiddyatheiosidasateraskenjante] autootheussddt o
renove the nolded article fromthe nold cavity 2B. For accurately measuring
the powderCaVike 24siMitenttbeiiajeqtion of thesresB) maaterilfintd dhe impobdippiitiyng t he
measured resin, naterial to the nolding unit (A1, A2, A3), as shown in FIG
12, the unistilBishsdbithganoided arcke gandeiremevidpiom tivd noskticasity
cartridge vessel, for storing therein the powderlike resin material, a
suppor 18 n@EEECiRg teopsubstaméialbnapme mapertasiia bescoppbe maldimgt t er 103,
a measurin .se}ﬁ}i on 104 for neasuring a required anmount of the resin

mat eri al s‘%ﬁél d fromthe hopper, and a s supplying section 105 of the
measured resin_mgterial. As_shown in FIGS. 13A and 13B, the neasuring
section 104 co P@'éggéoc%ﬁéathﬁ‘\ﬁhﬁgFH}cilDe@h&rtl‘%msﬂfél’ maldiagetepmar
rotor 120 hayi a perjpheral surface 121 to be fitted to an inner_surface
of the ci rEUPaitHsS ofthemabding PRY Al s expplainedwaore conergtely pidial
surface, a nmeasur.i nlg i 0, pl unger _éZ,S sILdabI e along an inner wall of the
measur i ng IFsMemateaial A s 864 it tha dinss wydindan 11 As endsthemihe or

controlling a posjtion t he measuring plunger in the neasuring hole. The
case 170 hg%§°5‘ P‘”s"{gq. éﬁg\«? povedidowanyaity e closadbe tasin chaamehr cave

111 and a p_surface.of the case, and econd through hole 113 extendi ng:
bet ween i< h%o%?}'cé’ffé?r E’Mt%thS‘gng@ rﬁ?@u?r@fcdl%i plunger 33decomtacts esi n

mat eri al | A 1 in e hopper 1 is supplied to the first through
hol e 112. (t$ﬁet°905flﬁ' GF qftot?'srl Fgojlaol@aﬁwresvﬁmﬁwga bk °00Ps axi s
between a,fi,rst, position where the first thrqough holeg 112 cones.i.nto
regi strat e ?HQll‘r?aa%ﬁ?er@e‘Ffb‘i“i plvnger d5dh saanaitersthe positan

" second 20 ,positio ere the.second through hole 113 cones, nto a
regi strat it@ﬁ S\S?FPH& N3 AVTIRG ﬂée,ata%g r¢ssipg Gtep o8 thegesi 12,

120, he JopbERINSTL APt kutoR e HHbERbane, he sesfhutenal LAds Resedr 123
i oul ar ERYEPRSTeURATERE Y GRS oo IS HACA LS8R (e
Teasuri ng RhY9Pthd a7 14 134 SR Ik T 1aedriiPts The Yursfe (p1
zone). In the P1 zone, the resin material is gradually approaching its
melted state. The lower mold 10A and the upper mold 20A are
25 preheated at a required temperature. When a thermosetting resin is

used as the resin material, both of the upper and lower molds (20A,




3 FEB 2004 -m required amount of the resin material. The resin mater]al
supplied into the measuring hole 122 through the first through hol Higp 8P4
the first position is transferred to the supplying section 105 through the
second through hole 113 by the rotation gﬂ the columar rotor 120 to the s
second position. to 1S 20 25 _ 3 FEB f J4 -18 What is clained is: 1. A
resin nol ding apparatus for formng a nolded article froma powder-1ike
resin material conprising: 5 an upper nold; a |ower nold having a cylinder;
heati ng meh@d)fane prederaly ysheéatedpptea temipéranoessi Ho5 tido hdSAUC. aAflewnger
slidable along an inner wall of said cylinder, said resin material being
char ged i nthe pressace agpliaditol¢hie firsh pdangder B0 remttesod psaddterptineder , sai d
10 plunger, and said upper nold disposed at the opposite side of said

pl unger; aprassureaalug, fhy pressunize deedingnatariani s eptafar avieeriodcl e

bet ween said upper nold and said | ower nold; a runner connecting between
sai d nol d egvi 930 tmd sedahdpEr2 Zome). Bince thai ekhm&itiomﬂfethb&iirﬁsftcﬂmr ged;
and 15 gate neans npvabl e between a close position of said runner, where
sai d resi ntheafisst eylindar ddd\ itatthe xuitdidpaontinseprdimseg thy thmeoperied; of
said plunger while being indirectly heated by said heating neans, and an
open posi tihenfisst phingerud®arslowrar mosmisdipwardl yysseshiowni by she B zanei al | y
mel t ed statf I s pressed and supplied to said nold cavity by a further
moverrent o@f E&3d If). udgethe predesenmdned prppsurenvalaes dhis ps@érred that an

internal pressure of the resin material in the first cylinder 11A is in a
range of 100 to 300 kgf/cm?. In the P2 zone, the resin material is in a

10 substantially melted state. Immediately after the elapse of this time
period, the pressure applied to the second plunger 35A is removed, and
the first plunger 30A is moved upwardly at a constant speed to
pressurize the melted resin material (P3 zone). The melted resin
material pressurized by the first plunger 30A pushes up the second

15 plunger 35A to make the opened state of the resin channel (S3 zone).
The melted resin material is injected into the mold cavity 2A through
the resin channel by a further upward movement of the first plunger
30A. When the first plunger reaches a position where the top of the
first plunger slightly projects into the second cylinder 22A, e.g., a

20  position higher than a parting line by about 1 mm, the first plunger 30A
is stopped and fixed to the position (P4 zone). The melted resin
material left in the second cylinder 22A is pressurized by a downward
movement of the second plunger 35A (S4 zone), and injected into the
mold cavity 2A, so that the injection of the resin material 1A into the

25 mold cavity is finished.

The motions of the first and second plungers are stopped when the




20 a second cylinder having a larger dianeter than said cylinder of said

- 3 F EB 2004 -19 lower nold, said upper nold di sposed on said l~o@eFF pokif4
such that an inside of said second cylinder is joined with that of said
cylinder; a second plunger acting as saig;gate neans which is slidable
along an inner wall of said second cylinder, said second plunger making the
cl ose position of said 5 runner when being pressed against said | ower nold;
pressure | oading neans, for_applying a load to said second plunger toward
sai d | ower Hk@ﬁoca‘(i%&e@s}sgéﬂadr\@aahrih@amteai resenweatersali dTbetefgese, and said
second pl unger mﬁile keepi ng the cl ose position of said runner; and
pressure r&essa [pegmameunt ehshe ngsisnmategal 18 ps chargesd imtojtheetissid

pl unger, 10 sai d secon% pl unger rmaki ng t he ogen position of said runner
when bei ngC¥baden 1dhy the spviandimayigenenopi the fitat plengerdldi mappar at us
for form ng a rrq[q)i ded arti.cle froma powler-like_ resin material conprising:
15 an uppePtIRNeE aba ResEtoRlQvarihar the pariingdine neghimgher®shgoner Aeati ng
sai d upper..nold and, said |ower npld; a plunger slidable along an inner wall
of sai ch cylimgperiashfrpmdhieopeng af theiragincehanpsl ionthe endgdce surrounded
‘wWth said inner. wal] .of said, cyljnder, said 29 plunger, and said_ upper nold
di sposed allIEREOBLERS eneited rssins matepial ey bedmprangawnfd tedred in a
configuration o ai d | ded art.icl e between said upper nold and said | ower
mol d; a ru?'ﬁ'Fé"rnCL‘-‘oaﬁE‘éF HE 98 S&alR %fgﬂ'{ﬁﬂ’cﬂ gedarticle.ant beai thespace into

whi ch said,resin terial i.s cré%&e ; and 25 %at_e nmeans, novabl e bet ween a
cl ose posi 1A GHCTHREIGIRSUS & Ay materighta e ecH By el thet o sai d

e 5 AT SR B TR 1 9 Sl DA e
said resin material .in a bstantially pelted state is pressed .apd supplied
to sai ¥ mtYREFCAGLIAN inﬁ?trﬁélrn %@E@ﬂt‘gtﬁﬁts @Zb%p Hhe FeRin, n@@emgr ein said
rr act on t6EehPSAlE g ebiad Stalm s RAETErreil 00ss 8211 FAVISTSYRE FRFBEE hol e
pos 11 on” o Sule RIS cOBlBIlingat g rons.oL e sist apd Sesomsbed | n sai d
rear ot r at IOReTR Vel isRar S HiFtse. B aUHEH o iy g P AR &G 6T BFR |
cram L i WOSLEL e IR G, I Bt bOE ThsH! MAldihg e ectabte
15 under a clean environment, as compared with the case of using an
hydraulic pressure device.
In the molding unit A2, the second cylinder 22A having a
diameter larger than the first cylinder 11A is used. However, as shown
in FIGS. 11A to 11D, it is possible to use a molding unit A3 having a
20 second cylinder 22B having a diameter smaller than a first cylinder 11B.
That is, as shown in FIG. 11A, both of the second cylinder 22B and a
second plunger 35B are moved downwardly such that an end surface of
the second cylinder 22B is pressed against a top surface of a lower
mold 10B to close upper runners 21B of an upper mold 20B. In this

25 closed state of a resin channel, a first plunger 30B is moved upwardly

to pressurize a powder-like resin material 1B, while the resin material



4. The nol di ng apparatus as set forth in claim1 or 2 conprising a
cartridge vessel for storing therein said resin material, suppoLE%ggiﬂ? @Pr
det achably supporting said cartridge vessel, neasuring nmeans for P g
a required amount of said resin materialjssupplied fromsaid cartridge
vessel, and supply neans for 5 supplying the required anount of said resin
into said cylinder. 5. Aresin nolding apparatus for form ng a nol ded
article froma powder-like resin material conprising: an upper nold; 10 a

| ower nol dP¢iag heptgde pisisheern IRdAkGn I Beand thes tinees singedhiedsagewst nol d and
said | ower nold; a plunger slidable along an inner wall of said cylinder,
sai d resi Plvagsri3iAvsilegkedaitgsdnohmoved ppreardly tyuthretesintmaterial i nner
wal | of said cylinder, said plunger, and said upper nold disposed at the
opposi t e stBdrgssurzadhvbge dirst plunger 08y Duringthisiheatingaand i gur ati on
of said nolded, article between said upper nold and said | ower nold; a
runner corfi€ssINg Stan aEshe sasin matariedyan pinie theiftrss sabiadest bl Bhi ch sai d
resin material _js charged; and gate neans novabl e between a cl ose position
of sai d ruUns C}I%en@lsieﬂ ineldienpow deat Bke sesihmajerial is xbavateshiee i s
pressed by, a novenent of said plunger while beipg indirectly heated by said
“heati ng mEBRLUISHE Haropein adepransie betwaen th@rﬁ@t,plmgﬁé%@nde&%

mat eri al }n a sybstantially nelted state is pressed and supplied to said
‘mol d cavi tYIEYAIRAEE her novenent of said plunger, wherein said neasuring
means conprises:_25 a,case having a cjrcul ar, cave, first through hole

ext endi ng bet weeln@mgdiatelycaitar thaFesimmmaterish 1815 heatest agdipressee toand a
second thrqugh hol ¢ extendi ng between said cjrcular, cave and a boftom
surface ofoRAy ,taggﬁgfyrgsqtfw taleitherent, ox decthﬁtqlpaea sfatesef thei ng

supplied to said fir t hrough hole; a coluymar rotar having a perjpheral
Surfacd t 6Bt phenunl bein Kemeie s @d CMsFrhs isimeyearupwaEiihng o

ot at ably 18 PR £a6 resisuernachand 44 lReing of fie Shoend RHNEREASIF a
Lt SU L, TR APPSR ko bl R B
of sai d it | Hg- ot eberseine Tt Hes Bt RiunrdBl G huvedhiawaety "
Cai'a el rogpaitboul BE TRl eSRE FRaG e roald FrviTror bt U i 7o
Fequt réd SRS Ad B B PR e R LR, 37EF Ba el e AiF o
PUpPL1 60 NS TERRUL G 0h ot LRHIT BTG 18, OB Lot g oo
;2{ gugh SZ?&%&%@@@EEF :i)% rsf)(l)J he (z)iln?i R*ea trooi:[haet Iijggit?c];n.s alihdencg lplf'ggsalrlrer 105;t or to
' applied to the second plunger 35B to push out the melted resin material
left in the second cylinder 22B into the mold cavities 2B through the
20 upper runners 21B. As a result, the transfer molding step of the resin
material 1B into the mold cavities 2B is finished. In FIG. 11A, numeral
40B designates an ejector used to remove the molded article from the
mold cavity 2B.
For accurately measuring the powder-like resin material (1, 1A,

25 1B) and efficiently supplying the measured resin material to the

molding unit (A1, A2, A3), as shown in FIG. 12, the unit B comprises a



3 F E B 2004 -1LI ST OF REFERENCE NUMERALS 1 powder-li ke resin nateri g 2
nold cavity 8 franme 10 |l ower nold 11 cylinder 12 runner 13 space‘ﬁ@ ? ae?mm
attachnment board 16 hole 17 | ower base 20 upper nold 21 concave 22 gate pin
23 upper attachnment board 25 upper base @6 hole 27 slide block 28 through
hol e 30 plunger 31 columar rod 40 ejector pin 50 spring 60 magazi ne rack
61 supply pusher 62 table 70 pick-up table 71 second pusher 80 magazi ne
rack 10l hopper 102 supporting section 103 shutter 104 neasuring section
105 suppl yappsediilonsad os casertnittpecyesal dor stoungthereinsthe pesidgr-hol e 113
second th;ﬁggh hol e 120, col utmar rotor 121 peripheral surface 122 neasuring
hol e 123 JieSHY plghtdy alsppastiag seetioatldl2 1or detasdably wappesting

mat eri al 2A | d cavity 10A |l ower nold 11A first cylinder 12A_ I ower runner
20A upper mngomﬁr@ﬁémmrﬂr@, P mrease g segiipRdd4 Sonmeasiring @nger  35A
second pl unger, é& powder-|like resin material 2B mpld cavity 10B | ower nold
11B first ¥SAYiFedemownt ghdhe rapiematoral sheplins from ghedpmperuanera 228

second cylinder ,30B first_plunger 35B second plunger, 40B ejector 1D
powder -1 i k%uPIé'réﬁlﬁgr?&CéMIhﬂaﬁD)gH?edﬂteé\ﬁW‘;g resin material. As shown in

FIGS. 13A and 13B, the measuring section 104 comprises a case 110
having a circular cave 111, a colurﬁ;.e_lr .r.otor 120 having a peripheral
surface 121 to be fitted to an inner surface of the circular cave and a
measuring hole 122 formed in the peripheral surface, a measuring

10 plunger 123 slidable along an inner wall of the measuring hole, and a
plunger-position adjusting unit (not shown) for controlling a position of
the measuring plunger in the measuring hole. The case 110 has a first
through hole 112 extending between the circular cave 111 and a top
surface of the case, and a second through hole 113 extending between

15 the circular cave and a bottom surface of the case. The resin material
(1, 1A, 1B) in the hopper 101 is supplied to the first through hole 112.
The columnar rotor 120 is rotatably supported about its axis between a
first position where the first through hole 112 comes into a registration
with the measuring hole 122, as shown in FIG. 13A, and a second

20 position where the second thrdugh hole 113 comes into a registration
with the measuring hole, as shown in FIG. 13B. In FIG. 12, numeral
130 designates a rotary actuator for rotating the columnar rotor 120.
The adjusting unit adjusts the position of the measuring plunger 123
such that a measuring space surrounded with the inner surface of the

25 circular cave 111, the inner wall of the measuring hole 122 and the

measuring plunger 123, is substantially equal to a volume of the
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a lower mold having a cylinder;
heating means for heating said upper mold and said lower mold;
a plunger slidable along an inner wall of said cylinder, said resin material
being charged into a space surrounded with said inner wall of said cylinder, said
10 plunger, and said upper mold disposed at the opposite side of said plunger;
a mold cavity formed in a configuration of said molded article between said
upper mold and said lower mold;
a runner connecting between said mold cavity and said space into which said
resin material is charged; and
15 gate means movable between a close position of said runner, where said resin
material charged into said space is pressed by a movement of said plunger while being
indirectly heated by said heating means, and an open position of said runner, where
said resin material in a substantially melted state is pressed and supplied to said mold
cavity by a further movement of said plunger, wherein said upper mold comprises:
20 a second cylinder having a larger diameter than said cylinder of said
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powder-like resin matenal comprising:
15 an upper mold;
a lower mold having a cylinder;
heating means for heating said upper mold and said lower mold;
a plunger slidable along an inner wall of said cylinder, said resin material
- being charged into a space surrounded with said inner wall of said cylinder, said
20 plunger, and said upper mold disposed at the opposite side of said plunger;
a mold cavity formed in a configuration of said molded article between said
upper mold and said lower mold;
a runner connecting between said mold cavity and said space into which said
resin material is charged; and

25 gate means movable between a close position of said runner, where said resin
material charged into said space is pressed by a movement of said plunger while being
indirectly heated by said heating means, and an open position of said runner, where
said resin material in a substantially melted state is pressed and supplied to said mold
cavity by a further movement of said plunger,

30 wherein said gate means is formed with a slide block which is slidably
supported in a direction of crossing said runner, said slide block having a through hole
extending in a lengthwise direction of said runner, and wherein the open position of
said runner is obtained when said slide block is moved in said direction of crossing
said runner such that said through hole comes into a registration with said runner.

35

3. The molding apparatus as set forth in claim 1, 2 or 5, wherein said gate
means is formed with a pin projectable into said runner.
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5  supplying the required amount of said resin into said cylinder.

5. . A resin molding apparatus for forming a molded article from a
powder-like resin material comprising:

an upper mold;

10 a lower mold having a cylinder;

heating means for heating said upper mold and said lower mold;

a plunger slidable along an inner wall of said cylinder, said resin material
being charged into a space surrounded with said inner wall of said cylinder, said
plunger, and said upper mold disposed at the opposite side of said plunger;

15 a mold cavity formed in a configuration of said molded article between said
upper mold and said lower mold;

a runner connecting between said mold cavity and said space into which said
resin material is charged; and

gate means movable between a close position of said runner, where said resin

20  material charged into said space is pressed by a movement of said plunger while being
indirectly heated by said heating means, and an open position of said runner, where
said resin material in a substantially melted state is pressed and supphed to said mold
cavity by a further movement of said plunger,

wherein said measuring means comprises:

25 a case having a circular cave, a first through hole extending between said
circular cave and a top surface of said case, and a second through hole extending
between said circular cave and a bottom surface of said case, said resin material of
said cartridge vessel being supplied to said first through hole;

a columnar rotor having a peripheral surface to be fitted to an inner surface of

30~ said circular cave, and a measuring hole formed in said peripheral surface, said
columnar rotor being rotatably supported about its axis between a first position where
said first through hole comes into a registration with said measuring hole, and a
second position where said second through hole comes into a registration with said
measuring hole;

35 a third plunger slidable along an inner wall of said measuring hole;

means for adjusting a position of said third plunger such that a measuring
space surrounded with said inner surface of said circular cave, said inner wall of said
measuring hole and said third plunger is
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wherein said resin material supplied into said measuring hole through said first

through hole at said first position of said columnar rotor is transferred to said supply

means through said second through hole by a rotation of said columnar rotor to said
5  second position.
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: lower attachment board A lower runner
16 hole ZOA upper mold
17 lower base 21A upper runner
20 upper mold 22A second cylinder
21  concave 30A first plunger
22  gate pin 35A second plunger
23 upper attachment board
25 upper base 1B powder-like resin material
26  hole 2B mold cavity
27 slide block 10B lower mold
28 through hole 11B first cylinder
30 plunger 12B lower runner
31 columnar rod 20B upper mold
40  ejector pin 21B upper runner
50  spring 22B second cylinder
60 magazine rack : 30B first plunger
61 supply pusher 35B second plunger
62 table 40B ejector
70  pick-up table
71 second pusher 1D powder-like resin material
80 magazine rack 2D mold cavity
- 101 hopper 10D lower mold
102 supporting section 11D lower cylinder
103 shutter 12D runner
104 measuring section 13D inner space
105 supplying section 20D upper mold
110 case 21D concave
111 circular cave 30D plunger

112 first through hole
113 second through hole
120 columnar rotor

121 peripheral surface
122 measuring hole



