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MOLDI NG, AND | NJJg6Td,ON MOLDI NG PRODUCT i U~~~~~ UHR Field of the Invention
The present invention relates to an injection nolding appgifitBer 2602
i'njection nolding system a pellet feeding unit) a nethod for Injection
nol di ng, and an injection nolding product for injection nolding using resin
pellets, especially undried resin pellets. Background of the Invention In a
~conventional injection nolding apparatus resin pellets are previously

dried for ys dri nlned rature . The _resin
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“are dried, water in the resin pellets is reduced to a predeterm ned val ue .

The dri cBHEBRING{UNLY + NEFHOS FOR INEGHICQNEMOLAING HHPUENSESTION ¢MEDING t he

i njection nolding apparatus. In other words, the water in the resin pellets
is carefBRODUCBNtrol |l ed before they are thrown into the injection nolding

apparatus. An injection nolding product has bl owholes. This
conventional drying nethod is insufficient . It is conS|der4mmW"mmm WQMMare
caused by water generated from chem cal conbinations of resin |3ﬂ£§ lents

in pellepsetldeckothgathgntReai N materials 2 16 October 2002
constitute pellets and chem cals which are used for ' plasticizer generate
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poi sonous gas I n The process o t|ng In the infectio ng appaé%tus

The gener sopQu Ls_di e t t he at
days, séggaggégugﬁoinﬂﬁggiﬁn h anég gﬁ% eﬁh % ﬁ%f?§¥ﬂ¥aeding digse
a method for injection molding, and an injection molding product

for injection molding using resin pellets, especially undried

resin pellets.

Background of the Invention

In a conventional injection molding apparatus, resin pellets
are pfeviously dried for some days by a drier of a predeterminea
temperature. The resin pellets are thus turned into a predetermined
dried condition. While they are dried, water in the resin pellets
is reduced to a predetermined value. The dried pellets with water
of the predetermined value are thrown into the injection molding
apparatus. In other words, the water in the resin pellets is
carefully controlled before they are thrown into the injection
molding apparatus.

An injection molding product has blowholes. This means that
the conventional drying method is insufficient. It is considered
that they are caused by water generated from chemical combinations

of resin ingredients in pellets due to heating.Resin materials
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bodi es are influenced by harnful objects, especially objects that distract

-internal secretion (environnental hornone), included in plastic. It
,istherefore socially inportant to prevent discharging these poisonous

materials into the atnosphere. This ipvention was nade 4@ d2
when

f oregoi ng problens, and is ainmed to renove harnf ul objects generate

resin pellets are nelted in the in jection nolding apparatus ( inprove the
quality of the products, reduce the inferior goods for at |east 20~ than
before, and reduce frequency of maintenance for cleaning the inside of the
di e. Corgleicientdopstitater ofetietst yand ichemeasdds ambiiche erectused efergy
required for injection nolding is considerably decreased. Disclosure of the

| nvent i opll & bt 1l fgnd 1d 6 thapo M M ARE dioGelad ine IOheRiiidads in
conprises a process of conducting a first injection by feeding undried

resin pehd pistd Hrd Fer¥ratder agf péﬁlsbﬂbﬁ‘ét %95 ﬂf@'&ié‘%ﬁ&@é@% mei¢idg
process of conductlng a injection nolding by neans of a injection with a

best accymul lfg% s 0 LHH md8'a W tapiﬁ(}tatus:g g"gte?xte%rat% g)o(lt%to #é t rom

checki ng qua a resin purge-rnjected aft nlne
the firs t hod ction nmol ding according to the
i nventi o Gg%éﬁﬁéégﬁ?aﬁﬁgp fkﬁ émg?b§3£8npre55|ng a gas exhaust passage in
order to exhaust water and gas dlschar ed froma die and/ or water and
di schar ged fFBrﬁ &5 ¢ A Frelted 5 2 ISAUSH @ WA AMPRTEENS, thtah @\an
appar at us; process of conducting a first injection by feeding undried
resin pap® %S @Wﬁo&@ﬁlaeﬁéﬁﬂéwﬂ’@é?@l W phisade tespeeliallymiutedss that
i njection nolding apparatus; (c) a process of examning quality of a resin
pur ge i n{tetrachfindiernalr ederetiionetienyvizohmenteadikbrmone ) i rijrezludsd dd) a
process of determining a best accunul ati on amount per unit shot as a result
of sai d pkastibat Idnis ahefef oxepsocikatlpfimpunchantt hg prgwait ddschhadghggwi t h
sai d best accunul ation anmount. A method for injection nolding according to
t he i nvetliée®® poisonous materials into the atmosphere.
This invention was made to solve the foregoing problems, and

is aimed to remove harmful objects generated when resin pellets

are melted in the injection molding apparatus, improve the quality

of the products, reduce the inferior goods for at least 20% than

before, and reduce frequency of maintenance for cleaning the inside

of the die. Consequently, the productivity is increased and the

electric energy required for injection molding is considerably

decreased.

Disclosure of the Invention

A method for injection molding according to the invention
comprises a process of conducting a first injection by feeding
undried resin pellets into a cylinder of an injection molding
apparatus and a process of conducting a injection molding by means

of a injection with a best accumulation amount per unit shot



conprises:(a) a process of deconpressing a gas exhaust passage in order to
- exhaust water and gas discharged froma die and/or water and gas di scharged
frompellets nelted in a cylinder of an injection nolding apparatus;(b) a
" process of conducting a first injecti En by feeding undrﬁgdoé{?o%er; ﬂ% ets
“through a pellet feeding passage to the cylinder of the Injection nolding
apparatus; (c) a process of examning quality of a resin purge injected
after a predetermned tinme fromsaid first injection;(d) a process of
determ ning a best accunul ati on amount per unit shot as a result of said

exan naldiisirRld dyPraeRaei ] el ecty Noe ag f‘éﬁﬂﬂ“#}ﬁib@ninjéc%@doﬁtf‘?g%r a2002
anmount of pelletsfed during 1njection nolding;(f) a process of controlling

an accugg%ﬁ%%%%hcqg$gntfge Aﬁﬂéh&p%?ﬂéekﬁ?ﬂga€géhgn information; and(g) a

process I'ng i'n jection nol sai d best accunul ation
anount. A peth f.or_injection,noldi accordin o the invention
conprises:gzﬁeggﬁpoéggﬁ b?jaggéﬁﬁrégg%“ﬂ“h QSEOEQ%HESFoba@yagénVﬁnﬁﬂaﬁ& to
exhaust water and gas di scharged froma die and/or water and gas di scharged
from pelq%%%“r?@lsc‘e(&)i R PEIFGTIRE cleePmpReesingnangpai ﬂﬁhaﬁﬁgr REES3EH) a
process of conducting a first in jection by feeding undried resin pellets

t hr ough i p8idet te@rhangassrlier tand wasydiadeargedt fsomppedieoanddiodi ng
apparatus; (c) a process of exam ning quality of a resin purge injected
after awatedraadngaeddisabafger fron pelietsmpettednit d cylimde=assfohn
determ ni ng best operation conditions concerning operation conditions such

as a f eeith jeg talroy fio 1681 nze ldpplar g181s ;U X &5 dtoces gledorphdseitangdagfFeestand a
pell et tenperature as a result of said exam nation; and(e) a process of

conduct i ddi 106 bPF Bt 'andPYRA 15 1th B3 e@BEIRtdREh AP 11d 0BEeadnigEt hod
for injection nolding according to the invention conprises:(a) a process of
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di schar ge oma die and/or water and gas dischar ets nel'ted
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a predetermingd time from said first injection;{(d) a process of
determining a best accumulation amount per unit shot as a result
of sald examination; and(ej a process of conducting injection
molding with said best accumulation amount.

A method for injection molding according to the invention
comprises:(a) a process of decompressing a gas exhaust passage
in order to exhaust water and gas discharged from a die and/or
water and gas discharged from pellets melted in a cylinder of an
injection molding apparatus; (b) a process of conducting a first
injection by feedingundried resin pellets through apellet feeding
passage to the cylinder of the injection molding apparatus;
(c) a process of examining quality of a resin purge injected after
a predetermined time from said first injection;(d) a process of

determining a best accumulation amount per unit shot as a result

of said examination;(e) a process of detecting an accumulation



injection by feeding undried resin pellets through a pellet feeding passage
-to the cylinder of the injection nolding apparatus; 5 16 Cctober 2002 ( c
) a process of examining quality of a resin purge injected after a
predetermined time fromsaid first ingection;(d) a procegsofolgtfsgw ning a
"best accunul ati on anount per unit shot as a result of sard exam nation;(e)
a process of controlling operation conditions such as a feedi ng anount of
pell ets, a degree of deconpression, and a pellet tenperature in order that
sai d best accunul ati on anount exists in a pellet feeder; and(f) a process

of conducting injection | di ng ynder sai d best ratiQn conditions. A
ot hod. PPURE BB PRhLABRAFR] AHELPG: NI EEELRR TATORR6. doPFeEESEaPta
process of deconpressing a gas exhaust passage in order to exhaust water

and gas CAN$ERAA4Ed R AR A Bien @mopmtep £ prl kplks gipahaaddddeteat pen| et s
melted in a cylinder of an injection nolding apparatus;(b) a process of
conduct iindgoarm@aitien ;i and g iaoprbgessaxddi agndndtird imep ot peh metlsi iy wiigh a
pel l et feeding passage to the cylinder of the injection nolding apparatus;

( ¢ ) aspridc®estohcexatilEti®omumdint of a resin purge in j ected of ter a
predetermned tine fromsaid first injection;(d) a process of determning a

best aCCUﬁN'ﬂEEHBdaEPHﬁtiﬂfécHﬂbﬁ #3018y hdSHHinPf taaithe X oA 8REEBA: (€)
a process of feeding pellets to said injéction nolding apparatus separately
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process of conducting injection nol sai d best accunulation
ot 81 AR Se B RR A S Pl S h B0p B
oyl ool B’ PhECHLOD RSP SRTRLA 48 S A4 4HOH S4B of ape 1o
as one iﬁ%%ét?o%ahglﬁﬁﬁgiQ%EL%Qt%Eg?%%Sa process of conducting a first
injection by feedingundried resin pellets through a pellet feeding
passage to the cylinder of the injection molding apparatus;(c)
a process of examining quality of a resin purge injected after
a predetermined time from said first injection;(d) a process of
determiAing best operation conditions concerning operation
conditions such as a feeding amount of pellets per unit shot, a
decompression degree, and a pellet temperature as a result of said
examination; and(e) a process of conducting injection molding
under said best operation conditions.
A method for injection molding according to the invention
comprises: (a) a process of decompressing a gas exhaust passage
in order to exhaust water and gas discharged from a die and/or
water and gas discharged from pellets melted in a cylinder of an
injection molding apparatus;(b) a process of conducting a first
injection by feedingundried resin pellets through a pellet feeding

passage to the cylinder of the injection molding apparatus;



In the nmethod for injection nolding, the recoomended val ue described in

-specifications or a panphlet or a value obtained in an evaluation is used

i nstead of the process of determ ning best operation conditions such as a
feedi ng amount of pellets, a deconpresgion degree, and a#elh&her 2002
tenperature. In the method for injection nolding, the process oF

determ ning a best accunul ati on anount is conducted by changi ng operation
conditions such as a feeding amount of pellets, a pellet tenperature, and a

. deconpression degree. In the nmethod for injection nolding, the accunulation
anount c r.opl.J r I 0 I 14 i.n i )
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process is controlled by fixi t he edi nq amount, and ngi ng t he feedi ng
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started in said accumul ati on anount controlling process. In the nmethod for

i nj ecti ofeFRIBIRENA thdafh ReFUMHaidon agmgrindedex ppdteshodfasmaigsiytkai d

detection position. In the nethod for injection nolding, the nethod

addi ti onaf | paddnpekxawinatian; (fdedd nprooessssoforcdrenid hiingr apexgisianch

as an inert gas into said injection nolding apparatus. In the nmethod for

i nj ecti ovomdl tioys t bactr izl aelfleeldingr amouri QFt pladrled¥)? aedegired relin

are used instead of said undried pellets. An injection nolding system

accor di ngeétmpPess IRNTANA & 0PI 1SEStempPdrad LS 11w orad di tigh Ry dtbess € or

conducting a first in jection by feeding undried resin pellets into a
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accurul ati on anount per unit shot obtained by checking quality of a resin

purge injgect r rﬁﬂﬁ; rmn I f he_.f i kSt A4 eGliQn.
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i njection E@igiggﬁapparatus; a gas exhaust passage for exhausting water and
| I'SC

gas in & arged in said injection nolding apparatus and/or a die;
and a decogpm%%(gdngge%%?ﬁééigﬁﬂgofgfggsgc%%%%¥%a to the invention
comprises:(a) a process of decompressing a gas exhaust passage
in order to exhaust water and gas discharged from a die and/or
water and gas discharged from pellets melted in a cylinder of an
injection molding apparatus;(b) a process of conducting a first
injection by feedingundried resin pellets through a pellet feeding
passage to the cylinder of the injection molding apparatus;
(c) a process of examining quality of a resin purge injected after
a predetermined time from said first injection;(d) a process of
determining a best accumulation amount per unit shot as a result
of sald examination;(e) a process of feeding pellets to said
injection molding apparatus separately from water and gas
exhausted from said pellets to be melted; and(f) a process of
conducting injection molding under said best accumulation amount.
In the method for injection molding, the pellets of an

accumulation amount in which pellets do not overflow from the



An injection nolding systemaccording to the invention conprises: an
-injection nolding apparatus for conducting a first injection by feeding
undried resin pellets into a cylinder of an injection nolding apparatus and
injecting with a best accumul ati on anggint per unit shot 1CHtBBEr bPO2
thecking quality of a resin purge injected after a predetermned tine from
the first injection; a pellet feeding passage for feeding pellets into the
cylinder of the injection nolding apparatus; a gas exhaust passage for
- exhausting water and gas in resin discharged in said injection nolding

apparatus and/or a_die; a detector for detecting an accunulation anmount of
pel lets F@glaéPFnﬁfi hﬁﬂ%&?gﬁc%@airﬁa}dange?m%r%wﬁn%‘f%i bh %%ﬂ?ffs are
» controlling nmeans for controlling an accunul ati on anount of pellets upon

i nf or mat FeRtdpusysdydadiéndmhe cygiméemfoﬁbe irgisetHnn noddd serrRain tus
connected to said exhaust passage. An injection nolding systemaccording to
t he i nveatreofiedoapr bsessham inj eatiidorexanitiatg apparedass f or conducting a
first injection by feeding undried resin pellets into a cylinder of an
injection noi ding aepR6At ¥oranth jeyteidn NBoiifga bRE! recemmdntddnyanmnt
per unit shot obtained by checking quality of a resin purge injected after
a predet geRiretell 1R {pOM£{Catibsl bPILYh1cx B hebalBBUbPEaPREGANE fOr

feeding pellets into the cylinder of the injection noldi ng apparatus;a

pel | et f%ﬁdé{?glﬁﬁﬁéﬂeié Ysd£AHNLRE et el PEBCLBE LA éﬂﬁ‘iﬂ?ﬁgiﬂ@st

appar at us; a gas exhaust passage for exhaustihg water and gas 1 n resin
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prevent pellets fed through said pellet feedin assage to said injection
nol di ng ESEQFEFS§S POOEGnESCt ﬁbﬁ?ﬂ%ﬁﬁjkﬁﬁié% ged fromsaid

injection nolding apparatus; and a deconpressor connected to_said exhaust
passage. ARDiHiedgtdedsogi hpiegiiem netdingnihecP¥oees fvhtdie@biISes: a
first injection nolding apparatus for conducting afirst injection b

f eedi ng @ndreisdd aceyimuladiion anount aleyepndagted by changing operation

conditions such as a feeding amount of pellets, a pellet
temperature, and a decompression degree.

In the method for injection molding, the accumulation amount
controlling process is cohtrolled.by’changing the feeding amount.

In the method for injection molding, the accumulation amount
controlling process is controlled by fixing the feeding amount
and changing the feeding time.

In the method for injection molding, the feeding is stopped and
started in said accumulation amount controlling process.

In the method for injection molding, the method further
comprises a process of changing said detection position.

In the method for injection molding, the method additionally
comprises an air feeding process for feeding air or gas such as
an inert gas into said injection molding apparatus.

In the method for injection molding the dried pellets or



of an injection nolding apparatus and exam ning quality of a resin purge
-obtained frominjection after a predetermned time fromthe first

i njection;a second injection nolding apparatus for injecting with a best
accunul ati on anmount per unit shot as result of said exg@iabbén; pel | et
Teeding passage for feeding pellets Q@ 16 Cct ober 2002minto t%@pggpgnder
of the injection nolding apparatus; a gas exhaust passage for exhausting
wat er and gas in resin discharged in said injection noldi ng apparatus
and/or a die; a deconpressor connected to said gas exhaust passage;a

det ect Orréegc%&e‘:‘é&ﬂﬂ EQEl IflE@daﬁﬁ‘é':E‘élaf o Wﬁﬁdﬁ%%é’ﬂé@é

accurul at1oh anount control I'ing means for controlling the accunul ation
anount of I : i_nf ormat.ion | d Ip_t | nj |.on

nmol di ng sy?ﬁtnﬁkg%g%géVﬁe&oggéhgulgpﬁgghanggﬁggéghproﬁ?iEgh%eéﬁgh%g%%?%ls
at | east one of operatjon conditians such as a feeding agount of pellets, a
decompr cCSMBRLGESF & MPSE ot ML G SPRAFATUS fOF)EORARELLPEN? HOHER hig
system the pellet accunul ation anmount controlling neans conprises a pellet
f eedi ng +BJarhier Bndeeding andnked glasin ped kets injtecai enlypaarnef sst em
the systemcontroller controls the deconpressor and a pellet heater. In the
i nj ecti ohngeclioy mistiong apperpdliseand dediend imepui bh @ be b & repesina fateidhmg
anount. In the inject ion nolding system, the pellet feeding regulator

fi xes a amednhpermuwitt ahdtcétatgtsed Hyeedenlihigngual bty hef ianFesinuiampd di ng
system the pellet feeding regulator stops and starts feeding. In the

i nj ecti oanfetdengasyered prégeteir@ined itInd rARGec sy fhadt ainjedsiowpe

detector is placed at a position of the best accunul ati on anount. 10 16

Cct ober g0@211et feeding passage for feeding pellets into the cylinder
of the injection molding apparatus; a gas exhaust passage for
exhausting water and gas in resin discharged in said injection
molding apparatus and/or a die; and a decompressor connected to
said exhaust passage.

An injection molding system according to the invention
comprises: an injection molding apparatus for ;onducting a first
injection by feeding undried resin pellets into a cylinder of an
injection molding apparatus and injecting with a best accumulation
amount per unit shot obtained by checking quality of a resin purge
injected after a predetermined time from the first injection:
a pellet feeding passage for feeding pellets into the cylinder
of the injection molding apparatus; a gas exhaust passage for
exhausting water and gas in resin discharged in said injection
molding apparatus and/or a die; a detector for detecting an
accumulation amount of pellets fed during injection molding; a
pellet accumulation amount controlling means for controlling an

accumulation amount of pellets upon information of said detector:



In the injection nolding system the systemfurther conprises a heater for
- heating pellets to be fed to the injection nolding apparatus. In the
i njection nmolding system the heater is a heat exchanger that utilizes warm

gas di scharged fromthe injection nolding apparatus. | néﬁ:@?{ofndeezgdn@]

“mol di ng system, wherein said heater rs placed at the p

passage. In the injection nolding system the device for preventing contact
is placed at the pellet feeding passage and conprises a pellet feeder in
doubl e structure so that pellets pass through a second pellet feeder of

sai d pel] f ter S r S tween a first
ol et s aaqnpaat s8R Tordit AP 75 1A GRS WRREERRE. Tor T ng
system the_end pof .the sec ell et .feeder juts toward e ipjectjion
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i njection nolding system the system further conprises a gas feeder for

f eedi ng CAMPLISEFi 80 hBAegs1gn F‘ﬁéfitln@aéppﬁﬂfétél&imgoirnj:@ﬁtip@ﬁ1ﬁ‘ﬂl &8 fgrst
apparatus. In the injection nolding system the dried pellets or recycled
resi n ard@igsdd ombycbeledingprdnhadi ees e |peskle t\intig accyddndeirdpfigaByst em
according to the invention conprises plural injection nolding apparatuses
and one iggjeatdloncomt d g depvaca tushandiim o tdinqweéthi @ besdl acogmappttahuses
conduct a first 1 1 16 Cctober 2002 injection by feeding undried resin

pel | et s dmpuiyt) padealrsi tokhblieobbh Ak MYy BHebKiIh PgRalAtYySEes afdsin) peigwi th a
best accunul ati on amount per unit shot obtained by exam ning quality of a

resin purgfedted eked af pbiledd ISR &d M iRs 158 Eﬁ@@if@tfiﬁ§éctmbﬁcti on,
and said one central confrol device controls feeding of pellets so t hat
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injected after some mnutes fromthe first ected purge upon Tnfornmation
of oper g QR CRYLERPTER m8la8AE Napparatus;a pellet feeding passage for

feeding pellets into the injection molding apparatus;a gas exhaust
passage for exhausting water and gas in resin discharged in said
injection molding apparatus and/or a die;a device for preventing
contact arranged at said pellet feeding passage in order to prevent
pellets fed through said pellet feeding passage to said injection
molding apparatus from contacting water and gas discharged from
said injection molding apparatus; and a decompressor connected
to said exhaust passage.

An injection molding system according to the invention
comprises:a first injection molding apparatus for conducting a
first injection by feeding undried resin pellets into a cylinder
of an injection molding apparatus and examining quality of a resin
purge obtained from injection after a predetermined time from the
first injection:;a second injection molding apparatus for
injecting with a best accumulation amount per unit shot as a result

of said examination;a pellet feeding passage for feeding pellets



i njection nolding apparatus. An injection nolding apparatus according to
~the invention conducts a first injection by feeding undried pellets into a
cylinder of the injection nolding apparatus and injects with a best

accunul ati on amount per unit shot obtgi ned by checking ity of esin
“purge injected after a predeternined Yine fromthe firs?g?%f%%Ff&gﬁirlthe

inj ection nolding apparatus , the apparatus conprises a pellet
accurul ati on anount controlling neans which controls at | east one of
operation conditions such as a feeding anount of pellets, a deconpression

degree, and a pellet tenperature. In the injection nolding apparatus, the
pel | et &BEANERSt FYALRABENL L SRher ddeqd Lodame kbR i arRaEaHRF1 et f eedi ng
regulator. In the injection nolding apparatus, the pellet feeding regul ator

changesaa Jegedi¥tpugioupasshget o1 gxhaushingl tiatgrappad agas, tilme resin

pel l etfeeding regulator fixes a feeding anount and changes a feeding tine.
12 16 Odtiebhargef@2ihnstid iinjjecttion molldiing arardtiss , andsoped | &ief eedi ng
regul ator stops and starts feeding. In the injection nolding apparatus, the

appar at Hsaédbhmpees§6FPEbARECBEA! £3Sa Pl gAL IS Hlis O] PeLth@d ; & ROsddton of
t he best accumul ati on anobunt. A pellet feeding unit according to the
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cylinder of an injection nolding apparatus in order to and |nje6€ :
oot oSSy RSO St ANRDSLIEHG! L ohECkaR PRGRRSL: fge et
B e e S R S
moans T or EbABEoLRIRGEER HOLRA e o P oo PEREU LAERON (A | on
o S Rt Ee1 Y hg Reans’ Controls BEY Sast one ot opdration conditions
such as a feeding amount of pellets, a decompression degree, and
a pellet temperature.

In the injection molding system, the pellet accumulation amount
controlling means comprises a pellet feeding regulator and a system
controller. :

In the injection molding system, the system controller controls
the decompressor and a pellet heater.

In the injection molding system,the pellet feeding regulator
changes a feeding amount.

In the injection molding system ,the pellet feeding regulator
fixes a feeding amount and changes a feeding time.

In the injection molding system,the pellet feeding regulator
stops and starts feeding.

In the injection molding system, the detector is arranged so that

at least one detector is placed at a position of the best

accumulation amount.



passage and renoves harnful ob jects in warm exhaust gas di scharged from
‘the injection nolding apparatus. A pellet feeding unit according to the
i nvention conprises: a pellet feeding passage for feeding pellets into a

cylinder of an injection nolding appakgatus in order to W N=To
‘undried resin pellets fed through theﬁgellet f eedi ng pagg%gggggegggagxhaust

passage for exhausting water and gas in resin discharged in a die and/or
the injection nol ding apparatus; a decornpressor connected to said gas
- exhaust passage; a device for preventing contact which 13 16 Cctober 2002

is placed i.d || eedi a e a rev S lJ.ets fed t.hrough
sai d pell efﬁ'f :ch& r%gl%gggggéeﬁlg%{ag’}%ngi’%%ﬁmngg]r&g&sﬁ%n ifﬁlj%etc ?%r?oﬁnﬁrcﬁ%egs
apparatus from contacting water. and gas .in resin discharged from sajd

i nj ecti off %?E%’ﬁ %3&9%&9 Petets gt;o RS {féfé:& %Ift? Qﬁ"j%c‘&?rﬂﬂ &9 SH-hount
of pellets fed during injection nolding;a pellet accunul ati on anount
control | PRB2RBERS - for control ling the accumul ati on anount of pellets upon
information of said detector;a renoving apparatus which is placed at said
exhaust pasagbeaini eehior ndlgdirfaisysitiesct the hegdrer dshausta yasaliangear ged
fromthe injection nolding apparatus; and a heater for heating pellets to
be fed tbthati dtidjieesi marmolghsngdapphaayed. fivon hehpelihdechded mpldiidg the
pel | et accumnul ati on amount controlling nmeans controls at | east one of

oper at i ogppapdttisons such as a feeding nount of pellets) a deconpression
degree, and a pellet tenperature. In the pellet feeding unit, the pellet

accumul ati ofy aEBUY '&@E‘iér?'d&l’&ﬂ@lé?%t%ﬂﬂprvh%&i% Ralilseheheed N9 predqt or

and a systemcontroller. In the pe t feeding unit, the system controller

controlsa{th?g§Q¥£égs§gédgH§|gggsgggket heater. In the pellet feeding

unit, the p edi ng regul ator Cchanges a feeding amount. In the pellet
Lhebeg ain A€ BALEE1DACHIIRLEP|EFE ! LHES RVIRE PO FWertihg
contact is placed at the pellet feeding passage and comprises a
pellet feeder in double structure so that pellets pass through
a second pellet feeder of saild pellet feeder and water and gas
pass through a space between a first pellet feeder and the second
prellet feeder.

In the injection molding system,the end of the second pellet
feeder juts toward the injection molding apparatus beyond an end
of the first pellet feeder.

In the injection molding system, the system further comprises
a gas feeder for feeding air or gas such as an inert gas into said
injection molding apparatus.

In the injection molding system,the dried pellets or recycled
resin are used instead of said undried pellets.

An injectionmolding systemaccording to the invention comprises
plural injection molding apparatuses and one central control

device, wherein said injection molding apparatuses conduct a first



In the pellet feeding unit, the pellet feeding regulator stops 14 16
"Cctober 2002 and starts feeding. In the pellet feeding unit, the detector
is arranged so that at |east one detector is placed at a position of a best
aaccumul ation anmount. An injection molgyng product is mageg E?QEOd for
injection nolding , the injection nDIdlng system the |nject|on nmol di ng
apparatus, or the pellet feeding unit. Brief Description of the Draw ngs
FIG 1 is a schematic illustration of the injection nolding system
according to the present invention. FIG 2 is a schematic illustration of
the pellet feeder according to the present invention. FIG 3 is a schematic
i |1 ust rdMigeden Ry ifgedind s hdasin e htebs dtAgcysinfersr e§ekhe
invention. Detailed Description of the Invention The present invention is
subst antiirdldaticanmpdddnadappadatese pahbdndwe tUndithea besdi acpumudatsiane fed
into a cylinder of an injection nolding apparatus through a pellet feeding
passage aauiret persiniinjshott obtasnedmyuekadinand quel ity off aargsiai pupgege
injected after a predetermned tinme fromthe first injection is exam ned

and a begtjenadufeerod Fraddte Reindittinehetomht ke st tin j@ct i@0dahl t he
exam nation is determned. Injection nolding is conducted with this best

accunul afd ) GHE Wln t AN 3&&%6?%%%%%t961§%é@&§nI;egfdbéﬂgthnlsg‘:t I on

nol ding 1's detected, and 15 16 Ccto 2002 the accunil ati on anount of

pel | et > iAotk Lo baskse oyl IR sl adal BLE! FB! hoBoLl 9T 81 1O

keep the accunu Ion anoun nse uen

Lhe o) RS lnd i BOESEL e c&%efﬁ:%%%gz@%xx@%ﬁa%w Eub e

ana/ or Watjeerct%ndd p%%sgedh%%gaggiefgrrl;\ggj% of eotpserr!ietl.'Eoerfj eanfltrq:)enmC rlt! %C:i?ecraagg
injection molding apparatus.

An injection molding apparatus according to the invention
conducts a first injection by feeding undried pellets into a
cylinder of the injection molding apparatus and injects with a
best accumulation amount per unit shot obtained by checking quality
of a resin purge injected after a predetermined .time from the firsi;_
injection.

In the injection molding apparatus, the apparatus comprises a
pellet accumulation amount controlling means which controls at
least one of operation conditions such as a feeding amount of
pellets, a decompression degree, and a pellet temperature.

In the injection molding apparatus,the pellet accumulation
amount controlling means comprises a pellet feeding regulator.

In the injection molding apparatus, the pellet feeding regulator
changes a feeding amount.

In the injection molding apparatus, the pellet feeding regulator

fixes a feeding amount and changes a feeding time.



the injection nol ding apparatus are exhausted to the atnosphere under

- deconpression. The construction of the present invention is applicable to
an ,injection nolding apparatus, an injection nolding system a pellet
feeding unit, and a nethod for injecti®mn nolding. The pneseBtobdvEDh? ON
Wil 1 now be described in detail with reference to the acconpanyi ng

drawi ngs. Resin pellets are conventionally dried in a drying oven for sone
days until the water is decreased to a fixed amount . In the preferred
enbodi ment, undried resin pellets, which amount of water is not adjusted,

are used i pattedifedt il mMoaihPeppetatukl Ghelp SIS fResERMBEFG1ator
illustration of an injection nolding system In the illustration, Reference

number 1Q4p% hd WteGitsCESBYHY system 12 is a storage tank where resin
pell ets such as nylon are stored. Pellets are fed to a pellet storage 22

t hrough an.ai r;ex enti . 14, | o r m

i ntercepti })ﬁ \I;/czra1 vgqggé%%nidﬁ] Jé‘gingéé‘é z?pg)e%vrfat:gé‘%f’or@ggt g&f’gjﬁ%ﬁ"s‘s ¥§%§Hﬁ5
pellets. A vacuum.interception_valve 18 js arranged at .each qf passage
ot vieen GHPILEAEE LAART 19N8 I EREtat Rl Ichhdt & PEoHE &N ler o085 50 and
a passage between the air-exhaust ventilator 14 and the auto | oader 16 .
When pelaciuinigiad Lom &Pdrt-he auto | oader 16 , the vacuuminterception

val ves 18 are shut. Pellets are noved fromthe auto | oader 16 to the pellet
st orage 22Atpbedlgh feaedimguunitnaecosdingntealtire 2ovenitd anutapnpizides 16 is
provided with a | evel sensor 21 which detects a position of accunul ati on of
pel | et s.a Ted ledc femdingepaspiigenfoal Yeednghpedlahenipebl at syhindapvefi from
the auto |l oader 16 to the pellet storage 22. Then resin pellets are noved

fromt harmpehjettibnmgl ity apparadtiusethi aiamitd mgl apal dndectbundroegh a
pell et feeder 24. The injection nolding apparatus 26 nelts pellets fed in a

cylinderreith pajlLeets Rl tAGoLgh thé PRMIAT f868ChE Padkl e A GaRJeghaksan end
thereof . The injection nolding apparatus 26 feeds pellets into the

cyl i nder, Anh ORAUCEEnAubt L8 wALEF R gadNini P £64 5 ASGN W 1P ot BEebeSt
accurul ati on "anount per unit shot obtai ned
and/or the injection molding apparatus;a decompressor connected
to said gas exhaust passage;a detector for detecting an
accumulation amount of pellets fed during injection molding:;
a pellet accumulation amount controlling means for controlling
the accumulation amount of pellets upon information of said
detector; and a removing apparatus which is placed at said exhaust
passage and removes harmful objects in warm exhaust gas discharged
from the injection molding apparatus.
A pellet feeding unit according to the invention comprises:
a pellet feeding passage for feeding pellets into a cylinder of
an injection molding apparatus in order to melt and inject undried
resin pellets fed through the pellet feeding passage:;a gas exhaust
passage for exhausting water and gas in resin discharged in a die

and/or the injection molding apparatus;a decompressor connected

to said gas exhaust passage;a device for preventing contact which



by exam ning quality of a resin purge injected after a predeterm ned tine
~fromthe first injection. As shown in FIG 2) the pellet feeder 24 is
provided with a pellet feeding regulator 28 . The pellet feeder 24 is

provided with first and second peIIetzgeeders 30, 32. Pghuﬁts mhkgﬂﬁgnnunt
“was controlled by the pellet feeding regulator 28 are f Eﬂﬂq' Il et

storage 22 to the pellet feeder 24. The pellet feeder 24 has double
structure. In other words, the pellet feeder 24 has the first pellet feeder
30 of transparent acrylic and the second pellet feeder 32 of copper pl aced

in the :lf Hlal':@.doﬁ'i:opgid ?Wldi t rf%tedg.‘:r‘xg ?Ikgfﬁ*‘é?%eé gpré\?eﬁeg gPnd

pellet teéder 32 juts t he 1 nj appar at eyon an end

and vt S diaf gaéf%aégff% B RR T A IRE oSS

second lIet feed 32. Reference nunber 31 is a net fox_ renoving dust in
wat er 109 FPBATREVF HOTHEPPEFSH NGBAEGT G PSS THR TSy

pel | et feeder 30 and the second pellet feeder 32 placed in the first pellet
f eeder BFAARIFAETU dakE driactdany anlidin T apPacia B : arKle taqtar fem et
feeder 30 has an exhaust port 36. The exhaust port 36 is connected to a
deconpréstet 38 wn ekcugudeddionbesouateeof Hpepkléts feddumglnndedgetdon s
constructed as stated above. Detectors 50, 52, which are described | ater,

are attmshitihd ot peldetondcpamudationdeamddntt ¢enpreltinldl endansr faxge t he
detectors at the | ower portion of the second pellet feeder 32. The pellet

f eedi NGcHASESULIHE €as Hddfkh BDONGh IS I §ledd e APRPAAY oxridl tioh | S
possi bl e to make each conmponent renovabl e in consideration of naintenance

and cl eggi é‘éhd THetabt8rl 9ademo3qd gt *&%ﬁdﬁa@ds‘)fw&fcﬁ hes Pl h8EaSher 88 4ar €
cl eaned by bl omnng gas from t he upper portron | ets Tub each other while

ol et ri S5 SRR R Sl R ﬁ%f%éﬁf%&%fﬁ%% ST

discharged from the injection molding apparatus; and a heater for
heating pellets to be fed to said injection molding apparatus.

In the pellet feeding unit,the pellet accumulation amount
controlling means controls at least one of operation conditions
such as a feeding mount of pellets, a decompression degree, and
a pellet temperature.

In the pellet feeding unit,the pellet accumulation amount
controlling means comprises a pellet feeding regulator and a system
controller.

In the pellet feeding unit, the system controller controls the
decompressor and the pellet heater.

In the pellet feeding unit,the pellet feeding regulator changes
a feeding amount.

In the pellet feeding unit,the pellet feeding regulator fixes
a feeding amount and changes a feeding time.

In the pellet feeding unit,the pellet feeding regulator stops



therefore preferable to arrange a static electricity prevention neans (not
“illustzated) at the feeding passage fromthe storage 18 16 Cct ober 2002
tank to the pellet feeder.The static electricity prevention nmeans is) for

exanple, the earth. On ng to the ad| ment of feeding llets b
"pel l et feeding regulator 28, the armﬂ'?\q% of pellets fed f@ cb%@%leﬁj&gé?on

nol di ng apparatus is variable, the feeding anmount is fixed and the feeding
time is variable, or the feeding is stopped and started. The pellet feeding
regul ator 28 has a notor 42. OnMng to the adjustnment of the feeding anount

of pell , u [ rotations of the notor is variable, the nunber of
rotatioﬁéﬁofkgﬁggngggpigé'fixed and the tine of rotation of the notor is

vari abl e (_incl udi t or tations, of, the notor are. stopped o
srarced e Heaeadel Ehatibe ol fePhe otattin g Boveriinha hahest
deconpressi on degree and the pellet tenperature. The feeding anount of

pel | et sleasé opgdakQqiANn dtS edagesupt afpqseltians ofj achestaacqumyhgtion
deconpressi on degree becones hi gher and increases as the pellet tenperature
becones amogh&r.. The pellet feeding regulator 28 in FIG 2 is arranged
transversely) and it can also be arranged |longitudinally. The pellet

f eedi ng r esuiiajecti®nasldisggitodidct dsapadalbyf geemed et foanidfeatidna
predeterm ned pitch, and the driving notor 42 at the other end thereof

The shafmbl44nand apie aln feceiow ROLELAY 4§sebml hehpelirefedtaiash Ngo I@&Dg at or
2B are placed in a housing 48. The driving notor is controlled on the basis

of i nf oEREFARE! OB thal Ye1ale dasdd 18 diter . The anopunt of pellets fed
t hr ough e spiral feeding portion is adjusted by controlling the nunber of

19 16 October 2002 rotations of the shaft connected to the notor. Besides
the construction described above, it is possible to arrange various

regul at ibgn FREAAR, §RRAGH PR Dokl at i on bl ade for

FIG. 1 is a schematic illustration of the injection molding
system according to the present invention. FIG. 2 is a schematic
jllustration of the pellet feeder according to the present
invention. FIG. 3 is a schematic illustration of the injection

molding system according'to the present invention.

Detalled Description of the Invention

The present invention is substantially constructed as
described below. Undried resin pellets are fed into a cylinder
of an injection molding apparatus through a pellet feeding passage
and a first injection is conducted, and quality of a resin purge
injected after a predetermined time from the first injection is
examined and a best accumulation amount per unit shot which results
are good in the examination is determined. Injection molding is
conducted with this best accumulation amount. An accumulation

amount of pellets fed during injection molding is detected, and



adjusting the dianeter of the pellet feeding passage, to the pellet feeding
‘regul ator 28. Reference nunber 50 and 52 are detectors, for exanple
position sensors . The detectors 50 and 52 are attached to the second
feeder 32. The detector 50 detects a sgituation wherein gqitpgs ovgbblom1the
‘cylinder and cone out to the second pel'l et feeder. The de 513Pe% ects
a situation wherein pellets begin to be accunul ated above a determ ned
accurrul ati on position in the second pellet feeder. Wen a detector

- operates, the information is sent to a systemcontroller 54. The system
controller 54 sends a signal for controlling the accumul ati on anount of

pel | et s the agcupailiadil ore agion® tr egupal betsnis rombrelled emethebaysis iodh.
Thus, the pellet feeding regulator 28 adjusts the feeding anount of pellets
by adj usthengietter tadrbinf afmatiaen i imsondet heonkeep BBe biccamutllad immber of
rotations of the notor 30 and adjusts the driving tinme, or stops and starts

drivi ng safourite ofopen18@s Ot Ehéitet vaSlwent Con@®quaitassUthes epliialdesr 56
in the systemcontroller 54 to the air-exhaust ventilator 14 , and the

amount  Qjr pRé el diadhid M TH1HE afisid 8ays Has ehanaat aAMBLRAY B4 0h

driving detector 58 which detects fluctuation of driving of a screwis
arranged, at sc r r!_g‘{%cp&_t i.C r
control l'lng r{qﬂgjeﬁj&e@&i %ﬂgrtr:ﬁl g?ﬁSng&g “%g&jt ober %%gzééopllgaérjgt\i&sgpﬁgtor
control s_the injection noldin aratus.sych a venent of Scl ew

arr anged’ a[tr{eraﬁir{dﬁjgg& {a&ﬁ%’iﬂ%@%ﬁ&h@&i%%f@ﬁ% ﬁ]’neg‘{nieoﬁyﬁ'ﬂ‘ln efg of
apparatus. Informgtion qof the injection nnld%gg apparatus_controller 60 is

sent to e QISR LM InG apparatys; REewRFPE Stk fico f PR AEMAGPEESEem i s

controll ed. The foregoing injection nolding apparatus has a heater in the
ci r cunf érdifde degomnyession. htre eenshreetionnef atherpReseRE iBVentaes a

wei ghi ng zone, a conpressing zone, and a feeding zone. The tenperature of
pel | et s ¥4 sapplicablei tor ant dmjecitone malgiigan apparatugenanathdecsfiomneat .
In the conpressing zone, pellets are nelted and m xed. Due to this

functi omolkingedyseésim af palleketkeding unit, and a method for injection

molding.

The present invention will now be described in detail with
reference to the accompanying drawings.

Resin pellets are conventionally dried in.a drying oven for
some days until the water is decreased to a £fixed amount. 1In the
preferredembodiment,undriedresinpellets,whicﬁamountofwater
is not adjusted, are used instead of dried resin pellets.

FIG. 1 shows a schematic illustration of an injection molding
system. In the lllustration, Reference number 10 is an injection
molding system. 12 is a storage tank where resin pellets such as
nylon are stored. Pellets are fed to a pellet storage 22 through
an air-exhaust ventilator 14, an auto loader 16, and a vacuum
interception valve 20 which compose a device for automatically
feeding pellets. A vacuum interception valve 18 is arranged at

each of a passage between the storage tank 12 and the auto loader



amount is sent toward a nozzle. Pellets fed in the injection nolding
- appar atus have cushi on pressure when they are conpressed by the screw. The
range of fluctuation of the cushion pressure is arranged to be 5 mMmm 0.5 mm

at nost. The inside of the injection | di ng appar at us
"hernetically, and it is also possibléw?o i ntroduce air 3?“??@”%?%%%%%ere or

an inert gas fromanother end of the injection nolding apparatus . The
nmeans to feed gas is a nouth 64 arranged at another end opposing the in
jection hole of the cylinder of the in jection nolding apparatus . |nstead

of air, l]na'nr&erat g%%ag;%” bl%ﬁ'.viﬁr]gr{ qaiced 1L GG, Y IS O0EL 1 o FUE T DET AR .eth'gt 'S
preferable to heat the€ gas. e feeding anount” of air 1Tn a conventionhally
used 50 tqQn Lnjectio di_n paratus of Fanuc, Ltd. Jis .appJoxi,mnmat 200
N1 At PREER A Wit AR o e B tS B RIAH afe Fb {rom
the pellet feeder to the injection nolding chanber of the injection nolding
appar at Y2GWWe interged diin@al e 1 afe shiew, and water and gas in the
pell ets are discharged while nelting. A gaseous body which includes the

wat er and gd&eldiedshargaepvedmrometpeldudiosloadenridmiodihe pelilled shprageon
nol di ng apparatus owing to a vacuum punp consi sting the deconpressor 38.

The dec@Pprhseagh38hesvatuamhédtareepd ibhevbhawer 2por Thenaotot headerond
feeder 32. Thus the deconpressor 38 sucks water and gas generated from

nel ted ped Ippiovidedd vathaustievdle seiair amd viasch Qid teces nBSpbei eiodhes
inside of the injection nolding chanber or the inside of-the feeder is

ar r angeg dcinR a# 108 o#CpRTRERSS! The @H@gﬁﬁxeiﬁ&ﬁ?%ﬁpﬁ%ﬂt vﬁggeTQOrsﬁﬁtlseaSt :

The gaseous body including the water and gas were taken out Is noved

th h . . .

I oush b et Qasd AR03NIE 6K DAUSILERSAREFS LHSNAGUITER 060 2
dy..f t i, Nj,&Ct,l | di ' th t

Sxchangd Sheehdeste Pt s B rie o LR SBHE B hetfe 4507 Fla

exchanger_ t,hrou a conpy.essor (not.illustrated) . The fi LN 5he

o phdrs efaitheh, BRI nddRedn, 47 DR iR 1 I5h b8e 0P Re 2o

gxgﬁzgger. The warmair is fed. to the eIYet st or age ta;E iz. Theeintgrior

of the stor a?gbe [ J{Eéé kep t'B°Ja$b¥‘8xPHﬁFEP§uﬁO 26 B‘?]%Isacﬂer}glectﬁe fef ti Ag

heat exchanger 68 in the storage. Wen air from outside
cylinder and injects melted resin from an injection hole arranged

at an end thereof. The injectionmolding apparatus 26 feeds pellets
into the‘cylinder and conducts a first injection, and injects
according to the best accumulation amount per unit shot obtained
by examining quality of a resin purge injected after a
predetermined time from the first injection.

As shown in FIG. 2, the pellet feeder 24 is provided with a
pellet feeding regulator 28. The pellet feeder 24 is provided with
first and second pellet feeders 30, 32. Pellets which amount was
controlled by the pellet feeding regulator 28 are fed from the
pellet storage 22 to the pellet feeder 24.

The pellet feeder 24 has double structure. In other words,
the pellet feeder 24 has the first pellet feeder 30 of transparent

acrylic and the second pellet feeder 32 of copper, placed in the



passes inside the storage, it is heated and noved to the heat ex changer
-68. It is preferable to place the vacuum punp, device for 22 16 Cctober
2002 di sposi ng exhaust gas, and conpressor in the storage. It is preferable

to di spose harnful objects included ifswater and gas in é@é:ust
"gas' using the device for disposing ekﬂéust gas 66 such ;Ehgcﬁ?#ﬁgr %fore

they get into the heat exchanger. The purified warm gaseous body is
deprived of heat by the heat exchanger, and is discharged to the

at nosphere. Undried resin pellets are thus heated in the pellet storage
tank. The heated pellets are fed into the injection nolding apparatus

t hr oughTthet eI ket fesdiaty3faskafid peathagFerrre el et foeded B9 Hitecti ve

when undried resin pellets are used. The heater of the pellet can be
di f f er ehowhndcome tinjsdtgrorf mohding Appayeitng heyornd. ar@ndrinphe)f trwt
purified warm gaseous body is directly introduced to the pellet feeding

passagepelletsfpodst bIThuip palllatzs pabsaties ssdndped Iindeka@atres2 | aridie
pel l et feedi ng passage. The anount of water discharged when pellets are

heat ed Qytkbkeal@agss Pass§Uehe aSpacd B HESE eFnéd St SP%t 11861 1 danedd@mpyint  of

wat er di scharged when nelted in the injection nolding apparatus. The anount
of | Mubqogse Heddi [ RS£SFBALE nIREEr L sAMRUM £ Ao 9as

di schar égg @e?éhe at %%%.l%hggggfgglggpeﬁk?fetg?eléder?&32 of colpper in FOI% 2
conpose 20N | | et e i

o oot eneR AR duBE F iRt thng BT SBTG0 e Y AL A e 1
deconprggsor.lgggn t he warm gaseous body passes the space between the first

pel | et gd&¥ §hd the second pell et feeder 32, the second pellet feeder

32 is heated by the warm_gaseous body. 23 .16 Cctober 2002 Consequently,
pellets ar eTll?éatfé&'%iPIeél%%fe;%’% e aRchitde SG5A0A ReHGt f68deT i t ed

resin i njlected fromthe injection hole of the
placed in the first pellet feeder 30 construct a device for

preventing contact 34. The first pellet feeder 30 has an exhaust
port 36. The exhaust port 36 is connected to a decompressor 38
which is described later.A pellet feeding passage 40 is constructed
as stated above.

Detectors 50, 52, which are described later, are attached té
the second pellet feeder 32.1t is preferable to arrange the
detectors at the lower portion of the second pellet feeder 32.

The pellet feeding passage 40 described above is constructed
as one body, but it is possible to make each component removable
in consideration of maintenance and cleaning. The auto loader and
the interior of the pellet storage are cleaned by blowing gas from
the upper portion. Pellets rub each other while moving or dropping.
As aresult, pellets get staticelectricity. The staticelectricity
generated on pellets disturbs smooth feeding of pellets. It is
therefore preferable to arrange a static electricity prevention

means (not illustrated) at the feeding passage from the storage



injection nolding apparatus is injected into a die 70 placed forward. The
-melted resin is hardened in the die 70, and an injection nolding product is
formed. Most of the gas and water in the injected resin are renoved in the
process nelting in the injection nnldi g apparatus, but %sg@rtbofz b gas
-and water that remain in the resin con® into the die. oP§E? %o @ vent
wat er and gas fromsticking to the inside of the die, the die is connected
to the deconpressor 38 . Moreover, harnful objects discharged fromthe die
is caught by the filter 66, and the harnful objects are renoved. The
deconpressqQr , conpul sqr.i ly_exhausts water, and gas di scharged fromthe

i nj oct | GARIOFE T BEpAfi GeCaRt CRevatar i ARl Gt SCh REB@ TG FREDS: o
In this case, it is possible to use either the same vacuum punp for

di schar dishg eXANPA erthen @3t nj ecti on nol di ng apparatus or anot her
vacuum punp . The vacuum punp renoves water and gas di scharged fromthe

i nj ecti on ndwling Bpphheat ad jasdhentt hef dfeedhdgr peddergsr dusi Ome pepékltet
exhaust passage 71 is conposed by a passage through which water and gas
renoved fdeainnideeignjl@dioiron 8ot HeNgmapnar &f Yse HIuH Hrfdde oditBeUifi§ection
deconpression are discharged to the atnosphere. FIG 3 shows a schematic
P Tustrafdion Y ppardt’fd 1130 Vi Ai0e SYSRE FdEdimy UaRbuh Bl €51 E@ReADLHENY
apparatuses 26 are arranged 24 16 Cctober 2002 1n the illustration.

Feedi ng L Rjegl i t b aGHy y one
central€¥%$§%?iﬁgJ?%%p%%%@?ﬁﬁégkngg#gggégﬁgﬁgégﬁfﬁgpgégunt,Hg%gggpfon
par anet of i nj i | di ses, syr,e for edin and
heat i ngeﬂ(’:hoentg%*feér%gg{‘ Iggi %18 gtl %%r?%pno d;ﬁ]%s s%s §lri:ngl§s%l%ﬁnadr%ﬁieoge aﬁé()j 9}13
automati z usi ng.one ceptragl control device. .The operation qf the

ot coont SERSHARY | 9f GdDer | endbboRnoNns r 8| Peldatas FBa dpries of

i njection nol ding apparatus according to the present invention are undried
pel | et s Tiahons q"fgttl'ffr iMF ettt VahkgPLe e tiee RyTReE ofj BeEABAORSEI Afng

apparatus. Instead of undried pellets , commonly used dried resin pellets
and recydie@otor is fixed and the time of rotation of the motor is variable

(including stop), or rotations of the motor are stopped or started.
The feeding amount of pellets is also variable owing to the
decompression degree and the pellet temperature. The feeding
amount 6f pellets, i.e.'the accumulation amount of pellets,
increases as the decompression degree becomes higher and increases
as the pellet temperature becomes higher.

The pellet feeding regulator 28 in FIG.2 1is arranged
transversely, and it can also be arranged longitudinally. The
pellet feeding regulator 28 has a shaft 44, a spiral feeding portion
46 with a predetermined pitch, and the driving motor 42 at the
other end thereof. The shaft 44 and spiral feeding portion 46 of
the pellet feeding regulator 28 are placed in a housing 48. The
driving motor is controlled on the basis of information from a
detector described later. The amount of pellets fed through the

spiral feeding portion is adjusted by controlling the number of



resin can be used as the resin pellets. In the present invention, undried
“resin pellets are fed into the injection nolding apparatus. The injection
anount per unit shot, for exanple per one shot wherein excellent articles
are obtained varies due to the operatjgn conditions suchgagctdiserkd i@z of
resin material used as raw material of pellets, feeding amount of pellets,
pell et tenperature, and deconpressi on degree under which water and gas
inside the injection nolding apparatus are di scharged outside. |In other
wor ds, the accunul ati on anmount per unit shot of pellets fed into the
cylinder_ qQf_ .t j npect | di.ng ratus ri i resin pellets
made of ré&l?itr%'g)%ogf #gsiénﬁér:a{gglra’%la Fggﬁgg%len o¥$heﬁ%l #ﬂ%&é)rre.%es[%@ee% nj%b(?ti on

nol di ng apparat ys and t he operati on cqndi,tions such as the feedi ng, anount
of pel P Rt QesETiHed BhodE 5302 e RpRe Ite LoandTaBesnBREL EGn
degree are determned. In this case, an accunul ation_anpunt, wherein

pel | et s TEIWHALIQRer Meshanismg HOy|e¥REPlef aheregpéatien nbladgg for
apparatus even when pellets are successively fed into the injection nolding
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purge | Temdmaatgulaioyd g ed. The examination is performed with a resin
purge injected after a predetermned tinme, for exanple 2 - 3 mnutes, from
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above a determined accumulation position in the second pellet
feeder. When a detector operates, the information is sent to a
system controller 54. The system controller 54 sends a signal for
controlling the accumulation amount of pell;ts to the pellet
feeding regulator on the basis of the information. Thus, the
pellet feeding regulator 28 adjusts the feeding amount of pellets
by adjusting the number of rotations of the motor 30, fixes the
number of rotations of the motor 30 and adjusts the driving time,
or stops and starts driving of the motor 30. Or a signal is sent
from a pressure controller 56 in the system controller 54 to the
air-exhaust ventilator 14, and the amount of pellets fed from the
storage tank 12 is changed.
Moreover, a driving detector 58 which detects fluctuation of

driving of a screw is arranged at one end of the screw.Reference

number 60 is a device for controlling the injection molding



accunul ati on anmount. Operation conditions between the operation conditions
-such as the pellet feeding anmount, pellet tenperature, and deconpression
degree where the determ ned accunul ati on anmount is obtained and the
operation conditions such as the pellgj feeding anount, 1geht&ihd ST at ure
“and deconpressi on degree where the 26 16 Cctober 2002 threshold val ue of
accunul ati on anount is obtained are the best operation conditions. That is
to say, injection nolding of excellent articles is obtained when injection
nmol ding is conducted with an accunul ati on anmount between the determ ned

accumul gbgila%{lg“@ﬁai‘”@oﬁ?foigrEﬁgolﬁ%%!é{d%’gnﬁﬁ o PEEH ?ﬁsgatagvgﬂ{m Lo this
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ki nd of mpddilpgnapparatusfeentngliapuifl it spat] tosthpesyotemepprinelier and
deconpressi on degree. The best accunul ati on amobunt i s obtained by changi ng
at | east4onandf thhewbpédeatinge ctdrdi trodnld ngu sty sstent hies kionitndéliedi n
material, feeding amount of pellets, pellet tenperature, and deconpression
degree. In the £esegoingein pedt DPenilidincapguiraens Sdsha deatdy nd theresin
material, a feeding amount of pellets, a pellet tenperature, and a
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necessary
self-generation of heat. 1In the compressing zone, pellets are

melted and mixed. Due to this function, melted resin of a fixed
amount is sent toward a nozzle. Pellets fed in the injection
molding apparatus have cushion pressure when they are compressed
by the écrew. The range of fluctuation of the cushion pressure
is arranged to be 5 mm * 0.5 mm at most.

The inside of the injection molding apparatus can be kept
hermetically, and it is also possible to introduce air of the
atmosphere or an inert gas fromanother end of the injectionmolding
apparatus. The means to feed gas is a mouth 64 arranged at another
end opposing the injection hole of the cylinder of the injection
molding apparatus. Instead of air, an inert gas can be introduced
in the cylinder. Furthermore, it is preferable to heat the gas.
The feeding amount of air in a conventionally used 50 ton injection
molding apparatus of Fanuc Ltd. is approximately 200 N1 / min -

approximately 300 N1 / min.



conduct injection nmolding with the best operation conditions for the best
“accunul ation anount in order to obtain an excellent nolding product. Wen
an anmount above the best accunul ati on amount of pellets is injected, the

_resin purge becones inferior. It is therefore inportantqf %@terrgo@_ﬁch of
t he operation conditions such as the kind of resin materi g?, eedi ng anount

of pellets, pellet tenperature, and deconpressi on degree not to exceed the
best accunul ati on anmount. For exanple, when the deconpression is at |east
300 Torr, the feeding anmount is approximately I g / sec approximtely~7g /
sec. When the_deconpression is at |east 100 Torr and the heating

t enper at ur ePe3180s' €ed f¥emiidyingd ket daeder £pitda daiagriqp modddng
approximately 10g / sec. A trouble often occurs in the driving process of

t he i n ¢hanben abltdiend Migstriannoltiaaapranatusmermuim siidechagber
sonetines begins to increase above the best accunul ati on anount al t hough
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a case, the injection nolding product beconmes inferior although the best
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necessary to control the accunul ati on anmount of pellets to be always in the
best v 4 ) C | &t | |4l IS
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dogr oo anbes AEROATERROG B L1 FHHARRST A5EUNG SO SRNBECOREF SR R S0 t he
best accunul ation_amount, the accunulation situation is controlled by using
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bet ween the position of the determ ned accunul ati on anount and the position
of the genesabed Szomaedited pehliedssi.oandnerhausts thepraterand aas place

t he detector at
the atmosphere. The inside of the injection molding chamber or

the inside of -the feeder is arranged to be under decompression,
and preferably about 300 Torr at least.

The gaseous body including the water and gas which were taken
out is moved through a device for disposing éxhaust gas 66 and
the vacuum pump 38 to a pellet heater 68. The pellet heater 68
is a heat exchanger. The warm gaseous body from the injection
molding apparatus is moved to the heat exchanger. On the other
hand, air in the atmosphere is moved to the heat exchanger through
a compressor (not illustrated). The air in the atmosphere is thus
heated to approximately 80 C when it passes the heat exchanger.
The warm air is fed to the pellet storage tank 12. The interior
of the storage is heated to approximately 40 C by placing the
foregoing heat exchanger 68 in the storage. When air from outside
passes inside the storage, it is heated and moved to the heat ex

changer 68. It is preferable to place the vacuum pump, device for



a position between the position of the determ ned accunul ati on anmount and
-the position of the threshold val ue of accumul ation anobunt. O detectors
are placed at the determ ned position of the determ ned accunul ati on
anount, the threshold val ue position the threshold v C | ation
“amount, and a position between these %%sitions It is gkt?gg%ﬁﬁéﬁgggdecide
the positions to place the detectors flexibly owng to the best
accurrul ati on anount. In the foregoing Case 1, the best accumul ati on anount
isin the cylinder. In this case, it is preferable to arrange the detectors
in the cylinder, but it i.s difficult to arrange the detectors in the

cyl i ndedisposiag: ectherss targas haanad grampiesselr atn t Hee | hesegperti on of the
pell et feeder, i.e. a place which is near the feeding nmouth of the cylinder
and i s assuridiscpbeféhablartaskddlsgpposal herpdailtomieot s doxzinded iionwamennt .
When the accunul ati on anmount of pellets cones to the position of the

det ect olgnd @ 16 ahepaldrat %ﬂrﬁadm@rdd%étw%vmnfbhedﬂﬁggﬂﬁlh@ ion
anount of pellets begins to be | ower than the position, 29 16 t ober
2002 feedimigsteldft S é'/nsledn t A8 Qeﬂlg@gdbareﬁ helye 1% Pf o 2P &PhEgRA
amount is startéd. In this case, sal etector can"bé a counting sensor
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fed in the cylinder is above the nunber, the foregoing operation conditions
are contrre(ﬂjined’et]&eftéech%eﬂﬁé%th?ﬁﬁ%tlmu?ﬂ)"erp?%l?hesg?FPH&eF?nF‘n t ige
foregoing Case 2, the best accunulation anount is in the pellet feeder. In
this cadeateskpglblets @re Seddndiegtlie iinJerd ipaneldirg @pparmpfasicheengh s
pl aced at a position between the determ ned position of the determ ned
accunul dtheonpahbeht feefiing pesisaigen of Heatinagr asidiet valigse espactadiliati on
anount. O the detectors are placed at the determ ned position of the

det er m refifective when undried resin pellets are used.

The heater of the pellet can be different in construction from
the foregoing heater. For example, the purified warm gaseous body
is directly introduced to the pellet feeding passage. It is
possib;é to attach a heater such as a band heater to the pellet
feeding passage. The amount of water discharged when pellets are
heated by the heater 75 such as a band heater is smaller than the
amount of water discharged when melted in the injection molding
apparatus. The amount of impure gas discharged by the former is
smaller than the amount of gas discharged by the latter.

The second pellet feederxr 32 of copper in FIG. 2 composes a second
pellet heater. Warm gaseous body generated in the injection
molding apparatus 4is discharged to the atmosphere by the
decompressor. When the warm gaseous body passes the space between
the first pellet feeder 30 and the second pellet feeder 32, the

second pellet feeder 32 is heated by the warm gaseous body.



accurnul ati on anount, the threshold value position of the threshold val ue of
-accunul ati on anobunt, and a position between these positions. In the forner
case, when the accunul ati on anount of pellets conmes to the position of the

detector placed at the determ ned po?gi on, the accunul ﬁ%hﬁ&@@@?%iter

controlled in the foregoi ng fundanen control ling net

case, when the accunul ati on anount of pellets conmes to the position of the
detector placed at the determ ned position, the accunul ation 30 16

Oct ober 2002 anpunt is controlled by the foregoing fundanental controlling
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accurrul gtign _anount is controlled by tenporarily stopping feeding pellets,
and feetffif®Pbel | ets under the best conditions or feeding of an optional
anount is started when the accunul ation anount of pellets becones |ower
than said pd&¥ti-onelted: pesidad@igated fyoumiHie iniedhton heke of the
accurrul ati on anount with either of the foregoing two detecting nethods . It
i s possiihfiectdonsaod ddmgntaprpsensor isndndadtefd dposi ai dhesdisplacsedhe
detector in this case too. In the foregoing case, when pellets accunul ate

above tfierdardct oThet meldwiceates 115 ends halrdeneidorimattloe et 0 ,sysidEnan
controller, and a signal of feeding control is sent fromthe controller to

the pel hgeteedhngol @8Hbapebauihenst Rbgmelgnalost S£NEnetd@s NGhd ehateedi ng
regul ator changes the feedi ng anount of pellets, fixes the feedi ng anount
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Consequently, pellets always accunulate at the best accunul ation anount.
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and gas from sticking to the inside of the die, the die is connected
to the decompressor 38. Moreover, harmful objects discharged from
the die is caught by the filter 66, and the harmful objects are
removed. The decompressor compulsorily exhausts water and gas
discharged from the injection molding apparatus and/or water and
gas discharged from the die.

In this case, it is possible to use either the same vacuum
pump for discharging gas and water in the injection molding
apparatus or another vacuum pump. The vacuum pump removes water
and gas discharged from the injection molding apparatus and/or
the die under decompression. A pellet exhaust passage 71 1is
composed by a passage through which water and gas removed from
the injection molding apparatus and/or the die under decompression
are discharged to the atmosphere.

FIG. 3 shows a schematic illustration of an injection molding

system 72. Plural injection molding apparatuses 26 are arranged



one shot and the process of nelting and injecting pellets of the 31 16
~QCct ober 2002 foregoing best accumul ati on anbunt is conducted by the sane
i njection nolding apparatus or by a separate injection nolding apparatus

respectively. In injection nolding, id4is possible to u [ nded
“val ue described in the specificationgi%r t he panphl et o?%t?£§¥§§3§ﬂg§tained

in an advance eval uation test instead of the values of the best operation
conditions such as the pellet feeding anount, pellet tenperature, and
depressi on degree where the best accumnul ati on anpbunt is obtained. In this
case ) it is possible to inject using said recommended val ues, but it is
pref er aBfPethe LhLBELTASIRG -t nEepdéBAmBRYLALSafRecaEnipdECtERBNPALALRE

i njected product with the foregoing evaluation nethod, and as a result of

t he evalappeirgtus Apets aamgtrctad tyeoneopentrabreaioind t idewiceriid .+ whidcho
obtain the best accumul ati on anbunt and the best operation conditions is
shor t enedntyols hietfwsdd kg @vourst] UeperAs i daspardmeetabove ) thishdngecttohat i on
anount of pellets is controlled for two purposes. One is controlling in

order taodetigigrappatrieukes, peewsdrd ifor aaBAAhgheandnhéathaly Eenteblai ning
an excellent resin purge. Another is controlling in order to make the
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anount per unit shot. | contro accumrul ati on anount o

for exa I%g %E% % Hﬁ%?#ﬁ##ﬁ?éé& ééiéggg regul ator controls the feeding.

VWhen pel ét are me e cylinder of the injection nolding apparatus
, water and gas are q%bchaﬁgeq?fron1the pelletéa. . 32 é6 Cgﬁoaeée 002 The
present i nventd GPILRERMD Rt 1D oM Eot1YSP BApRI 18 nEeiat tPednbegg¥ -t o
t he at npsphere, These water, and_gas Zre gisch rged to the atnnagherg under
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under deconpression along with air
to the present invention are undried pellets which are not dried
before they are fed to the injection molding apparatus. Instead
of undried pellets, commonly used dried resin pellets and recycled
resin can be used as the resin pellets.

In the present invention, undried resin pellets are fed into
the injection molding apparatus. The injection amount per unit
shot, for example per one shot wherein excellent articles are
obtained varies due to the operation conditions such as the kind
of resin material used as raw material of pellets, feeding amount
of pellets, pellet temperature, and decompression degree under
which water and gas inside the injection molding apparatus are
discharged outside. 1In other words, the accumulation amount per
unit shot of pellets fed into the cylinder of the injection molding
apparatus varies.

Undried resin pellets made of a kind of resin material is fed

into the cylinder of the injection molding apparatus and the

operation conditions such as the feeding amount of pellets, pellet



i ntroduced fromthe atnosphere and an inert gas. As described above, water
-and gas are discharged to the atnosphere under deconpression. Wen a rising
current of water and gas collides with dropping pellets, dropping of
pellets is disturbed. Therefore pelleis of the determ ne;g begslidrp epunt
“are not fed to the injection nolding apparatus. The present invention is
conposed to prevent contact of dropping pellets _and a rising current of
water and gas . Afirst area where rising water and gas pass and a second
area where dropping pellets pass are separated. The first area where water
and gas pass i s connected to the deconpressor. The_nenber fQrm ng a| d
second &FERETFEtPERgeANOh ACAWR GRS (RIFR) 35 It pER1RRda. T khi
accurately prevents contact and accurately feeds pellets of the determ ned
anount €a@seheal gceymudia tigindemguapparkevein peldets dovipn e ovend lgast nem

di scharged frompellets in the process of nelting in the injection nolding
appar at the éypandenfof thewhbdecandngasl ateg dipyrdra ges etvert Whennpellstisf ace
of the die when resin is injected into the die. The present invention has a
struct uaewbeceess ety fod igav ghechajeetibnampelnglappardtiss piscesg of
melting in the injection nolding apparatus and water and gas di scharged to
the i nngly suef aget+of the die when resin is 33 16 Cctober 2002 injected
into the die are released. Furthernore, this invention is provided vvith an
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The present invention i s provided wth a heater which utilizes hot gas
di schar Q@&gﬁ#’%i\%‘cﬁﬂ%é§§§r@ predetsgminedieine; £of SRR /IRy 3 APt AT, |t

is preferable to arrange first and second heaters as the heater. The second
heat er £&om kleedigist injection of a resin purge is used. If an excellent

article is obtained in this examination, the operation conditions
for said feeding amount of pellets are determined. It 1is
preferable to gradually increase the determined accumulation
amount and obtain the threshold value of accumulation amount
between inferior articles and excellent articles. It is
preferable to gradually decrease the determined accumulation
amount and obtain the threshold value of accumulation amount
between inferior articles and excellent articles.

An accumulation amount between the determined accumulation
amount and the threshold value of accumulation amount is the best
accumulation amount. Operation conditions between the operation
conditions such as the pellet feeding amount, pellet temperature,
and decompression degree where the determined accumulation amount
is obtained and the operation conditions such as the pellet feeding

amount, pellet temperature, and decompression degree where the



the pellet feeding passage at the inject ion nolding apparatus side.
-Pellets fed to the injection nolding apparatus have cushi on pressure when
conpressed by the screw. It is possible to arrange the range of fluctuation
of the cushion pressure to be 5 mm @ mMmat nost. Pelkgt§c@ber 2002
“automatically fed because the pellet feeding passage i s under

deconpressi on. Mireover, the pellet feeding passage and the gas exhaust
passage are connected to one deconpression system This sinplifies the
pel l et feeding and gas exhausting system Said nethod for injection nolding

according to the present_invention only needs to have each process.
Ther ef oFEr@FP It derlue f A& Eblsdrlarp @ te deh optetiaed jare,dihg jbast ed to

this order, and it is possible to adopt various orders. It will be

under stepriration t pengisdens.i nvBmt ohsi $mosayi nmingeatd arhemek@dogneft s and
covers various changes and nodifications within the spirit and scope of the
I nvent | exoce Betle acitiledd sabe o ta itnfes] wheganin jec tcison e lapplg £sl domdmitegnl y an
i njection nol ding apparatus wherein resinis nelted in the cylinder and in
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not named an injection nolding apparatus wherein resinis nelted in the
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nol di ng products in e various nol ding products h as electronic
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jection nblding systemconprisi'ng: an injection nolding apparatus; a gas
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Injection molding can be therefore conducted with the determined
accumulation amount obtained in the foregoing evaluation without
obtaining the threshold value of accumulation amount.

As a result of the examination, the best accumulation amount
for a unit shot varies due to the operation conditions such as
the kind of resin material, feeding amount of pellets, pellet
temperaéure, and decompression degree. The best accumulation
amount is obtained by changing at least one of the operation
conditions such as the kind of resin material, feeding amount of
pellets, pellet temperature, and decompression degree.

In the case of certain operation conditions such as a kind
of resin material, a feeding amount of pellets, a pellet
temperature, and a decompression degree, the best accumulation
amount is in the cylinder (Case 1). 1In the case of other operation
conditions such as another kind of resin material, another feeding
amount of pellets, a pellet temperature, and a decompression degree,

the best accumulation amount overflows the cylinder and comes to

the position of the pellet feeder. It is therefore necessary to



a resin pellet feeding passage for feeding resin pellets into the injection
"ol di ng apparatus; a pellet feeding regulator for controlling the feed of
the resin pellets fromthe resin pellet feeding passage into the injection
nol di ng apparatus; 10 a gas exhaust pggsage for passing I ure

‘whi ch are generated when the resin pe??ets melt in the ﬂg?g% ?%ﬂ'ﬁ@ﬁ&.ng
appar atus; a deconpressor connected to the gas exhaust passage for
exhausting the noisture and the gas froma pellet feeding passage side to
outside the injection nolding apparatus. 2. An injection nolding system
according to claim1, wherein the deconpressor also 1 ~ exhausts nvoisture
and gas adndictaia jgertdom mdliding withofhé Hee s hjogeen ainl omw labimty tsiymtefor3. An
i njection nolding systemaccording to claim1, further including a device
for preved i bgst hecoumalateoancnidimtgasn WoraBrpass bt &ughahhexgas 1@diaust
passage fromcontacting with the resin pellets passing through the pellet

feedingdﬁgaiﬁ¥apfbddﬁtlnjectlon nol di ng system according to claiml,
further including a removing 20 apparatus disposed in the gas exhaust

passage for xﬁkéﬁ”a!}ﬁta&n%n%”ab% FEhY s n@@ ﬁrgnc;lnft gﬁsgeﬁ&et ot or

i njection nolding system accor |ng to clal

for detectl | at i qn ampunt .of the r, pelle posited in the
i nj ecti on rﬁgﬁ’(ﬁ rq:ge ;)tglr-latrl?ss L BUE 9eAhEGOMES ld.‘rsffl thg&iyg‘ﬁeﬁf’é’r&‘@ Pdithg to
claiml,, further |nclud ng a detector for detectlng an accunul ati on anount

of the rE%I9F Y EOsCARPEEL @ACH P e AperatdAnePRfhgiapsasushies £hdevi ce
for preventing contact for preventing the noisture and the gas which pass
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the resin pellets passing through the pellet feeding passage; a renoving
appar at ueriiepisae i nandedgaompriessdionpatagrge f noteltioniextdarty tinei bpsiti ty
in the noisture and the gas. 5 7. An injection nolding systemaccording to
cl ai m 6,asdernelat idre aeuirce. f Gompexampiliengwhent dbe decompeesaidaubiseat
structure, and thus the resin pellets pass through inside a pellet feeding
passage skt 30 0¥ctny etloan df é ki g@samesst t hs ospproxspacelgul gi desthe -
pel l et feeding passage. 8. An injection nolding systemconprising: 10 an

inj ecti cippFdelin PP RtUSdDr @RRAUEhiendedohpiesiitineals ak h¥akeedbag
undried resin pellets into a cylinder of the injection nDIdlng appar at us

and inj %ﬂ“%n‘ﬁ tReanBat o ﬁgfﬁgg@ms}e ggua§>t=’€er 4 %ﬁ% ghp%digy

checki ng qua Ity of a resi € I nject pré sterm rom

the firsg fﬁ?éfgl vyafe) l glcfee ggogfﬁgggf fgbgfge?beg peIIets into the

cyllnder of t I njection 15 nol di pparatu a pellet feedlng passage

for feeding palihsd 8t fehtfed L4 £f Ple gene;}% ggege% o0 the’S 1EERRUR!

passage for austing noisture an eresin
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begins to increase above the best accumulation amount although
injectionmolding is conducted under the best operation conditions.
In such a case, the injection molding product becomes inferior
although the best accumulation amount of pellets is continuously
fed.
It is therefore necessary to control the accumulation amount
of pellets to be always in the best value of accumulation amount.
The accumulation amount of pellets is fundamentally controlled

as follows. The feeding amount of pellets is changed. The feeding

amount of pellets is fixed and the feeding time is changed. Feeding



system 20 a device for preventing contact arranged at said pellet feeding
- passage in order to prevent pellets fed through said pellet feeding passage
to said injection nolding apparatus from contacting noisture and gas
_dlscharged fromsaid injection noldi ngg apparatus; and aJ%QSBHR%ﬁ?ﬁéBg _
connected to said exhaust passage. 9. An injection nolding Ssystemaccording
to claim8, wherein said device for 25 preventing contact is placed at the
pel l et feeding passage and conprises a pellet feeder in double structure so
that pellets pass through a second pellet feeder of said pellet feeder and
noi sture_a p a f ; | | f eeder d the
second g“é‘ﬁ Pg?gﬁégd@& s&%&f’ﬁ%@l njOZ‘E??‘%nBﬁ%}éﬁﬁﬁé’q‘s%ﬁ‘?ﬁq@?@os? iur?gl gg 1(:: im9,
wherein_an_.end of the second 37 16 Cctober, 200 ellet feeder juts toward
the & nj BEIAGY. Hommete ChreARYS T SFGRRRAE e Of Sedoe | pEe BaRnabd: ceder
11. An injection nolding systemconprising: a first injection nolding
appar at us f dm O38@IcitonBraveptspel Apset f6AMbycruBlla§ingup¥eredinecent
pellets into a cylinder of the first injection nolding apparatus and

exan ni agcymaliathiopf amonsti, nt veragecwint lad tieeh faridma tnfj e tiisogoatrel led by
predetermned tine fromthe first injection; a second inj ection nolding
appar at usihgr a e tecttiorg fidrh exdngslie ac quoad iownsen®ont pet Least sbowé as
determ ned by said exam nation; 10 a pellet feeding passage for feeding

pel | et s detee tiote 3! ipKdafedl belt@elen] EEREOHIBL €idy JFatRUSIeBefdbn&dhaust
passage for exhausting noisture and gas generated by nelting of the resin
pel | et's gl altioBC oD i ¢ P RAAUS Y Ahe Hife Mol BovaNhECSE ON
nol di ng system 15 a deconpressor connected to sald gas ex%aust passage; a

det ect of o S6H Aokt | o2 AECHILLALLRNo MBI 2caNPHE BELLELor at

accunul at1on anmount controlling or controlting accunul ati on
anount Qf l,l.et _upon. information.fromsaid,detector.. 12, An injection

nol di ng%syg’%&%iggc%regﬁwﬁg T oﬁ% go%iltf.’onvmo?r cei:lhrfi s(ge::tcﬁ %“e’rrr%‘% %%c%% i on
anount contraql ling ans cqntrol | east qn f eratjon condjtjpons such
s 1 oed BTG B e G e Ao r & i ST O STt P b A FEEME AR ur .
13. An injection_nolding systemaccording to claimll, wherein said pellet
accumul &R tanoBhtde Gt ARG %%ﬂ%d%ﬁp%%%t%r‘b%‘??‘étpq‘%%°ife’i}§? at or
and a systemcontroller. 25 14. An injection nnldina system according to

cl ai m 18etgrarimed ascymplatdenc sRepst] etheokhrerBolAevatusnpeeltien M a

pellet heater. 15. An injection nolding systemaccording to claim 13,

wher ei n th&i thpesheldfwaddiengfraguureulat tomageund .f aediangogitdon betwysen 6

Oct ober 2002 _ 16. An injection nolding systemaccording to claim 13,

wher ei n tdaise pesitioheedihgisqudfdmabXe redacidethegpesbiuhtnatd plerges a
feeding tinme. 17. An injection nolding systemaccording to claim 13,

wher ei n thal depeldtetrs dddixip Ivegwiaiprtstme et darumizetomgaméui8. An

i njection nol ding systemaccording to claim 11, wherein said detector is

arranged so Irhatheatf dreaplingneaget Gt ehei Be Pt ag€Sudtlat POfii &noiin ©f 14 hien best
accunmul ati on anount. 19. An injection nolding systemaccording to claim38

or 11, fewel heyl GRTEY | SiNg enigakakel, 0fithepd i PPePELABIE &8 RE-rdGd axndie inj
ection nol di ng appar at us.
detectors in the cylinder, but it is difficult to arrange the
detectors in the cylinder. The detectors are therefore placed at
the lowest portion of the pellet feeder, i.e. a place which is
near the feeding mouth of the cylinder and is assumed to be the
threshold value position of accumulation amount. When the
accumulation amount of pellets comes to the position of the

detector, feeding of pellets is temporarily stopped. When the

accumulation amount of pellets begins to be lower than the position,



10 20. An injection nolding systemaccording to claim19, wherein said
“heater is a heat exchanger that utilizes warm gas di scharged fromthe
i njection nolding apparatus. 21. An injection nolding systemaccording to
claim 19, wherein said heater is plac at the pellet f y| as . 22.
An injection nol ding systen1according§§o claim8 or 11,qgﬂk¥%%$e%g§g§ising
a gas 1 ~ feeder for feeding air or gas such,as iri inert gas into said
i njection nolding apparatus. 23. An injection nolding system conprising: an
inj ection nolding apparatus; a resin pellet feeding passage for feeding
resin pellets into the injection nolding apparatus; 20 a pellet feeding
regul at 6eefléngqunt ket ¢ ungetrhehé ded tofonfdtt tessropéekdiipgfoHmnt bptiesah
pel l et feeding passage into the injection nolding apparatus; a gas exhaust
passageafmeunpadsi Bgamiedt.ure and gas which are generated when the resin
pellets nelt in the injection nolding apparatus; a deconpressor connected
to the gas ef kRYS!cRIESAPLI A Ue ELRYS AN R BBLALYLG dendBe ihStgag from
a pellet feeding passage side to outside the injection nold ng apparatus;
and a dew gce % L t i n g LC ough the
i A TP R S T SR R s e R
pell ets si.ng_t hrough_t he Ll et feedin ssage. .24. (An_injectjipn
ol d ng PBAIa LA RE P ORG, B RREL et s FoE PRELEE BRenor: sBcrrghhat e
pellets_into,a cylinder of the injection nnlding apparatus and i njecting
with a BQSFhSSafb%SLﬁmItHPi BRMBRBUNE Bedrlehfi PeTheRib iﬁi‘%é’&led?fidhébﬁi bgst
quality of a resin purge inj ected after a predetermned tinme fromthe
first i|Aceemdatiog ameunhiscobbalnefdisdesppiineddalrorbnng. eadcwhem 24,
further conprising a pellet accunul ati on anount controlling nmeans which
cont r ol $het nuaber ode pPefl leger diedhninc i tdwiindar HsaakoYecthagnampemt  of
pell ets, a deconpression degree, and a pellet tenperature. 10 26. An
i nj ect i ahenbddeyging Eaeatatsiacconditdons ateaiconto et eorf ed dheché et
accurul ati on anount controlling neans conprises a pellet feeding regul ator
whi ch changes auhbed Ag amauriylihderAn injection nol di ng apparat us
according to claim25, wherein said pellet feeding regulator fixes a
feedi ng amoui taRd reheldeas @ cherdindtheMBestSad8umiat Db CaMOEN 61 8 19
apparatus according to claim24, further conprising at |east one detector
pl aced %he?‘PEQiéU_Péb&érI herpesl; 2eaUBLI A b Ul PERLEYE -1 2 BrrAnk@d PnPEhé et
feeding unit conprising: a resin pellet feeding passage for feeding resin
pel | et s J.RtQ +t lkRk-ectq i i 220 f i r | at or
For confratieestPesy b8 fRt S0 AR S atpBe] LEbn BerYatn 8% ng
passage 4 i nj A l,.di_n ; S, or
de’%.te%{nhﬂrﬂgdaﬁgsgfci8ﬂ Jplald Seég%iﬁ‘{ag dac\:lﬂgﬂ?.l?%@fm%ﬁou%q]s ?ﬁaetrié’

passing mol's . as whichare genera e resin pellets nelt in

exnaust ositagt phr HenEREERRE 1A SolRoPh aooamaiaCene e R om el pit et

dovi o PBLSEFenEF AP P s EBPCUSHET R RO RORHH AT BRsEnt MR IR gas
accumulation amount, the threshold value position of the threshold
value of accumulation amount, and a position between these
positions.

In the former case, when the accumulation amount of pellets
comes to the position of the detector placed at the determined
position, the accumulation amount is controlled in the foregoing
fundamental controlling method. In the latter case, when the
accumulation amount of pellets comes to the position of the

detector placed at the determined position, the accumulation



exhaust passage fromcontacting with the resin pellets passing through the
“pel l et feeding 40 16 COct ober 2002 passage. 30. Aresin pellet feeding
unit conprising: a resin pellet feeding passage for feeding resin pellets

into the injection nolding apparat us; a pellet feedin r
‘controlling a feed of the resin pelle?g fromthe resin g§1?§#5?%§3993
passage into the injection nolding apparatus; a gas exhaust passage for
passi ng noi sture and gas which are generated when the resin pellets nelt in
the injection nol ding apparatus; a deconpressor connected to the gas

exhaust _passage for exhaust] t he isture 10 _and the froma | | et
Fooai ngPatbRods. s b i e ' e "Prittpfan sordan o ceRErSLbing
detector for detecting an accumul ati on anount of the resin pellets
deposi t B8RRIt he i nj ection nol ding apparatus. 31. A resin pellet feeding
unit conprising: 15 a resin pellet feeding passage for feeding resin
pel | et s i nt &splegliadjlacwhen fbedaagumppationsamaupél| bt peddditngcomgal boor
for controlling a feed of the resin pellets fromthe resin pellet feeding

passagethetmod el ompédtieodenabdorgp Fpsad at udie pogas iexhafisheptissagioi ar
passi ng noi sture and gas which are generated when the 20 resin pellets nelt

in the wajleeti athdmmhdcigu2BPRbAl UWiowh e aNIRAFIVL LONNFt efehpPoi L1 DRS
exhaust passage for exhausting the noisture and the gas froma pellet

feedi ngspappadg FHedAiny e 51&es t haninireeldiofy M i £0s apRARH Usie e

renovi ng apparatus di sposed in the gas exhaust passage for elimnating an

corpr | sPagiitLonar ot kRbHIRgT0E, AoBERona¥; affolE [ePFLagteb SR |
2 feed BPoRaLARRR RuPRBESE B o peton<S s ERane Rl athe fllhRr |
 oed! 19 B35RRGCILD LS LASELIOf. TBL 08 RPYRL U5t 3 a0 xRy, peosace
mel t i nwyt]:% éfl?gxg io%nthnglfgirg%o%%%a{\% lt.élfa;tecting methods. It ispossible
to use a counting sensor instead of a position sensor as the
detector in this case too.

In the foregoing case, when pellets accumulate above the
detectof, the detector'éends the information to the system
controller, and a signal of feeding control is sent from the
controller to the pellet feeding regulator. When this signal 1s
sent, the pellet feeding regulator changes the feeding amount of
pellets, fixes the feeding amount of pellets and changes the
feeding time, or temporarily stops feeding. Consequently,
pellets always accumulate at the best accumulation amount. The
system controller controls the operation conditions such as the
pellet temperature and the decompression degree to be in the best
conditions.

The process of determining the best accumulation amount per

one shot and the process of melting and injecting pellets of the



a deconpressor connected to the gas exhaust passage for exhausting the
‘nmoi sture and the gas froma pellet feeding passage side to outside the inj
ection nol di ng apparatus; a renovi ng apparatus di sposed in the gas exhaust
passage for elimnating an inpurity im4he noisture and ; ect or
for detecting an accunul ati on anount CI%J the resin pell etﬁsagg‘g%%e{?ﬁ t he
i njection nolding apparatus; and 10 a device for preventing the noisture
and the gas which pass through the gas exhaust passage from contacting with
- the resin pellets passing through the pellet feeding passage. 33. An
i njection nolding nethod conprising: controlling a feed of resin pellets
fed. int&oragphngcbiest nmedinglappanatmouiiier by coRdUst edshby e esamar e
fed into the injection nolding apparatus w thout contacting with noisture
and gas whijebtpassmbhddnghappgaateshausbypas Saeparatred jyekse ok malddnghe
gas exhaust passage noi sture and gas which are generated when the resin
pel lets gpphrhtusheespeettivanyol di ng apparatus by deconpressing the inside
of the injection nolding apparatus to exhaust the noisture and the gas from
a pellet 20 edj a Iy t 9400 S) i i i
appar at us. SfA{ﬁ %\}rllelgﬁ}egéfll gﬁlrar%ﬁgi' ngtrrg% h%g Sa%gg? d%gsé%ogé;?}n%%}?“?%ﬁ%er
conpri si ed] I C rom i de 0si t 0
i njecti o{r%grlrégdéjé n%gra%)%dr thS]uis:l.lLS%e%ntsji%?te%?x?%%rng{’%%%"%%%%g)raggé%%%et o]
claim 34 rei,n,the noiLsture and. gas.pass thrpou t he_gas, exhapst passage
as an aSQB%?HSdf 3,30 A %%r.’cﬁneYﬂ}‘g%ﬁg’ﬁ ﬁ%?giﬁbgﬂ%?ﬁoﬂg aﬁl&%r a#‘be? o°€| aim
34, further conprising detecting an accunul ation anpunt of the resin
pel | ets 8BBORES PREFFHEOR A ok b 1SSty 28pphe ek le s feadi ngjanrqunsh.
nmol di ng met hod according to claim34, further conprising elimnating in the
gas di schatdetpatemperaburfpurang | @ephesabiRt LiegE@E dgekere gtlre 16e®¥ ober
2002 3 8. An inj ection nolding nethod according to claim 37, further
conpri si agcumthiéating amownt uinsilodttadmegioudin bhis agesiit pel pessibieose t ed
in the injection nolding apparatus.
. AHF. A. A2nAdcB&uAdnE. Aalid Ateodmmsdided | vadilikes A Bt A1A. 1A{ phefedabdd  td\ . A
AU A A Y. A{. A AU. AU. AU . A9. A&l , . AA. A{. AhF% AY, . AsY. A. Al . AF .A F
. Ae8! _aBip4eck: usumdahy ealomhealded] cal ca]£nlfdalsts] eahmaheat na]irajexajed] cal
caJ ca] ca] ca] ca]ca]ca] ca]ca]cTa]ca] caU ca]ca]ca]cTal:v; | , M0; WQ

product with the foregoing evaluation method, and as a result of

the evaluation, inject under the best operation conditions. The
time to obtain the best accumulation amount and the best operatio.n
conditions is shortened by using these known values.

As described above, the accumulation amount of pellets is
controlled for two purposes. One is controlling in order to
determine the best accumulation amount per unit shot for obtaining
an excellent resin purge. Another is controlling in order to make
the accumulation amount of fed pellets always exist in the best
accumulation amount per unit shot. In controlling the
accumulation amount of pellets, for example, the foregoing pellet
feeding regulator controls the feeding.

When pellets are melted in the cylinder of the injection

molding apparatus, water and gas are discharged from the pellets.
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Pellets fed to the injection molding apparatus have cushion
pressure when compressed by the screw. It is possible to arrange
the range of fluctuation of the cushion pressure to be 5 mm * 0.5
mm at most.

Pellets are automatically fed because the pellet feeding
passage is under decompression. Moreover, the pellet feeding
passage and the gas exhaust passage are connected to one
decompression system. This simplifies the pellet feeding and gas
exhausting system.

Said method for injection molding according to the present

invention only needs to have each process. Therefore the order
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5. An injection molding system according to claim 1, further including a detector for
detecting an accumulation amount of the resin pellets deposited in the injection molding

apparatus.

25 6. An injection molding system according to claim 1, further including
a detector for detecting an accumulation amount of the resin pellets deposited in the
injection molding apparatus;

a device for preventing contact for preventing the moisture and the gas which pass
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a pellet feeding passage for feeding pellets into the cylinder of the injection
15 molding apparatus;
a pellet feeding passage for feeding pellets into the injection molding apparatus;
a gas exhaust passage for exhausting moisture and gas generated by melting of the
resin pellets in the injection molding apparatus and/or a die of the injection molding
system;
20 a device for preventing contact arranged at said pellet feeding passage in order to
prevent pellets fed through said pellet feeding passage to said injection molding apparatus

from contacting moisture and gas discharged from said injection molding apparatus; and

a decompressor connected to said exhaust passage.

9. An injection molding system according to claim 8, wherein said device for
25 preventing contact is placed at the pellet feeding passage and comprises a pellet feeder in
double structure so that pellets pass through a second pellet feeder of said pellet feeder and
moisture and gas pass through a space between a first pellet feeder and the second pellet

feeder.

10.  An injection molding system according to claim 9, wherein an end of the second
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10 a pellet feeding passage for feeding pellets into the cylinder of the injection

molding apparatus;

a gas exhaust passage for exhausting moisture and gas generated by melting of the
resin pellets in the injection molding apparatus and/or a die of the injection molding
system;

15 a decompressor connected to said gas exhaust passage;
a detector for detecting the feed accumulation amount; and
a pellet accumulation amount controlling means for controlling the accumulation

amount of pellet upon information from said detector.

12. An injection molding system according to claim 11, wherein said pellet
20 accumulation amount controlling means controls at least one of operation conditions such

as feeding amount of pellets, decompression degree, and pellet temperature,

13. An injection molding system according to claim 11, wherein said pellet
accumulation amount controlling means comprises a pellet feeding regulator and a system

controller.

25 14.  Aninjection molding system according to claim 13, wherein said system controller

controls the decompressor and a pellet heater.

15.  An injection molding system according to claim 13, wherein said pellet feeding

regulator changes a feeding amount.
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arranged so that at least one detector is placed at a position of the best accumulation

amount.

19.  An injection molding system according to claim 8 or 11, further comprising a

heater for heating pellets to be fed to the injection molding apparatus.

10 20.  An injection molding system according to claim 19, wherein said heater is a heat

exchanger that utilizes warm gas discharged from the injection molding apparatus.

21.  Aninjection molding system according to claim 19, wherein said heater is placed at

the pellet feeding passage.

22.  An injection molding system according to claim 8 or 11, further comprising a gas

15 feeder for feeding air or gas such as in inert gas into said injection molding apparatus.

23.  Aninjection molding system comprising:
an injection molding apparatus;
a resin pellet feeding passage for feeding resin pellets into the injection molding
apparatus;
20 a pellet feeding regulator for controlling the feed of the resin pellets from the resin
pellet feeding passage into the injection molding apparatus;
a gas exhaust passage for passing moisture and gas which are generated when the
resin pellets melt in the injection molding apparatus;
a decompressor connected to the gas exhaust passage for exhausting the moisture
25 and the gas from a pellet feeding passage side to outside the injection molding apparatus,
and

a device for preventing the moisture and the gas which pass through the gas
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25.  An injection molding apparatus according to claim 24, further comprising a pellet
accumulation amount controlling means which controls at least one of operation conditions

such as a feeding amount of pellets, a decompression degree, and a pellet temperature.

10 26. An injection molding apparatus according to claim 25, wherein said pellet
accumulation amount controlling means comprises a pellet feeding regulator which

changes a feeding amount.

27.  An injection molding apparatus according to claim 25, wherein said pellet feeding

regulator fixes a feeding amount and changes a feeding time.

15 28.  An injection molding apparatus according to claim 24, further comprising at least

one detector placed at a position of the best accumulation amount.

29.  Aresin pellet feeding unit comprising:
a resin pellet feeding passage for feeding resin pellets into the injection molding
apparatus;
20 a pellet feeding regulator for controlling a feed of the resin pellets from the resin
pellet feeding passage into the injection molding apparatus;
a gas exhaust passage for passing moisture and gas which are generated when the
resin pellets melt in the injection molding apparatus;
a decompressor connected to the gas exhaust passage for exhausting the moisture
25 and the gas from a pellet feeding passage side to outside the injection molding apparatus;
and
a device for preventing the moisture and the gas which pass through the gas

exhaust passage from contacting with the resin pellets passing through the pellet feeding
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a resin pellet feeding passage for feeding resin pellets into the injection molding
apparatus;
5 a pellet feeding regulator for controlling a feed of the resin pellets from the resin
pellet feeding passage into the injection molding apparatus;
a gas exhaust passage for passing moisture and gas which are generated when the
resin pellets melt in the injection molding apparatus;
a decompressor connected to the gas exhaust passage for exhausting the moisture
10 and the gas from a pellet feeding passage side to outside the injection molding apparatus;
and
a detector for detecting an accumulation amount of the resin pellets deposited in the

injection molding apparatus.

31.  Aresin pellet feeding unit comprising:
15 a resin pellet feeding passage for feeding resin pellets into the injection molding
apparatus;
a pellet feeding regulator for controlling a feed of the resin pellets from the resin
pellet feeding passage into the injec"tio'n molding apparatus;
a gas exhaust passage for passing moisture and gas which are generated when the
20 resin pellets melt in the injection molding apparatus;

o decompressor connected to the gas exhaust passage for exhausting the moisture
and the gas from a pellet feeding passage side to outside the injection molding apparatus;
and

a removing apparatus disposed in the gas exhaust passage for eliminating an

25 impurity in the moisture and the gas.

32.  Aresin pellet feeding unit comprising:
a resin pellet feeding passage for feeding resin pellets into the injection molding
apparatus;

a pellet feeding regulator for controlling a feed of the resin pellets from the resin
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a removing apparatus disposed in the gas exhaust passage for eliminating an
impurity in the moisture and the gas;
a detector for detecting an accumulation amount of the resin pellets deposited in the
injection molding apparatus; and
10 a device for preventing the moisture and the gas which pass through the gas
exhaust passage from contacting with the resin pellets passing through the pellet feeding

passage.

33.  Aninjection molding method comprising:
controlling a feed of resin pellets fed-into an injection molding apparatus whereby
15 the resin pellets are fed into the injection molding apparatus without contacting with
moisture and gas which pass through a gas exhaust passage; and
passing through the gas exhaust passage moisture and gas which are generated
when the resin pellets melt in the injection molding apparatus by decompressing the inside
of the injection molding apparatus to exhaust the moisture and the gas from a pellet

20 feeding passage side to outside the injection molding apparatus.

34.  An injection molding method according to claim 33, further comprising feeding air

etc. from a side opposite to a nozzle of the injection molding apparatus.

35.  An injection molding method according to claim 34, wherein the moisture and gas

pass through the gas exhaust passage as an ascending flow.

25 36.  An injection molding method according to claim 34, further comprising detecting

an accumulation amount of the resin pellets deposited in the injection molding apparatus.

37.  Aninjection molding method according to claim 34, further comprising eliminating

in the gas discharge passage an impurity in the moisture and gas.
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an accumulation amount of the resin pellets deposited in the injection molding apparatus.



