VELDL NG WACH \E. HAVI NG AN ACCMULATOR A A oonTRoc verncd ror I

I NJECTI ON MOLDI NG MACHI NE 5 BACKGROUND OF THE | NVENTION 1. Fi el d of «tdwe+

I nvention The present invention generally relates to injection nolding

machi nes having accunul ators and control_{0 nethods for the injeqyi

nol di ng machi ne. More particularly, the present invention rel at egmm"mmmmmII«”“”“'
i njection nolding nmachine having an accunul ator supplying oil to an ;00
actuator so thatrtiReopctpatfengregt uated and a control nethod for the
injection noldimg machine. 15 2. Description of the Related Art A related

art injection nolding maéNi RRIBGTCONIESLRING AAEEINENHAPPEr &Nus and a nol d

cl anpi ng_appar abigymbfnidie el At SohAids, Mijrfeh! Ak MRIEdigERERy ne, a screw
is disposed inside a heating cylinder so that the screw can 20 be rotated
about an axi s aNQLBAWG BAGEIWENnced and retracted. In a netering process, the
screw is rofated so that a resin supplied fromthe hopper to the heating
cylinder is heated, nelted and advanced. Because of this, a front part of

t he screw head HAGKGBAUER GF fIHENINEBMNITIN t he screw 25 is filled wth the
resin. In an injection process,.the rew i s.advanced so that the resin in
the front part of the sc;éaﬁhezlgdog%stlﬁ%j g% eencsfl?(r%om an injection nozzle. As a
result of this, a cavityTspamesehtt hevantibrelogenprayl pppdraatsstobs fill ed
with 30 the resin. A.pressure of the resin.in the cavity space of the nold
cl anpi ng appar dfﬁ?cﬁg%é? 4Wgamﬁ8?ﬂ?%Srﬁrvéggu?%clﬂ?"g]@ggg.s g?‘%e(foqtﬁgg, in a

cool i ng pracessiethbésr 85t NtHes iagetedors andlldidhgamaeth dedl aMbirel € i s obt ai ned.

particularly, the present invention relates to an
injection molding machine having an accumulator supplying
oil to an actuator so that the actuator is actuated and a
control method for the injection molding machine.

15 2. Description of the Related Art

A related art injection molding machine includes
an injection apparatus and a mold clamping apparatus. In
the related art injection molding machine, a screw is
disposed inside a heating cylinder so that the screw can

20 be rotated about an axis and can be advanced and retracted.
In a metering process, the screw is rotated so that a
resin supplied from the hopper to the heating cylinder is
heated, melted and advanced. Because of this, a front
part of the screw head formed at a front end of the screw
25 is filled with the resin.

In an injection process, the screw is advanced
so that the resin in the front part of the screw head is
injected from an injection nozzle. As a result of this, a
cavity space of the mold clamping apparatus is filled with

30 the resin. A pressure of the resin in the cavity space of
the mold clamping apparatus is held in a holding pressure
process. After that, in a cooling process, the resin is

cooled so that a molded article is obtained.



-2 In such the related art injection nolding nmachine, a screw notor that is
"a hydraulic nmotor is provided for rotating the screw. In addition, an
injection cylinder is provided for advancing the screw. 5 Furthernore, a
hydraulic circuit is fornmed at the injection nolding nachine. That is, in
the hydraulic circuit, oil transmtted froma hydraulic punp is supplied to
the hydraulic notor and the injection nolding cylinder by an accunul at or,
so that the hydraulic notor and the 10 injection nolding cylinder are
driven. That is, the accegul,aliprinUREiiPas 8% 35 5LOL SUPRIM a@nguf ficient
anount of the oil to the hydraulic notor and the"injection nolding cylinder
and hol d a desingeiied, pr esgvempROE hehaty dsadl hrdedwldy motes Pecordingly,
the oil having Lgn r r i naf ter “accunyl at or
pressure”) is cgggékgt%%?ﬁﬁﬁfﬁgﬁgcgﬁégﬁgg%ﬁ. ?ﬁ %%ﬁﬁf%%ﬁ,gyn the injection
process and thenjectioy quldssiereiproossisied eroadivarmng shacswmi.ated in
the accunul ator and has the .20 desi gnate r.essure i s, su ied.to the

i njection c?linder by a %%f QF (%Ieadfﬁé¥$%§ﬂfﬁéCﬁf%ﬂ}%ﬁ%ﬁﬁ%rgﬁg %Ee
pressure, so thak theeseldciniopdohgthectsiocreew @hdttiwe, fior cbef bydiwlldiong
pressure are controlled., However, in.the related art injection l.di.ng 25
nmachi ne having‘%Hﬂguéﬁov%ﬁ%nﬁﬁﬁpéﬁéa£ﬂ§ Eﬂﬂiacgggﬁ?ﬁiﬂc §V%?eﬁf TR ‘Ese
ghere t he accurad aher hpd:easucembsougtd Rilghenjébator b 1@tk ag sy ki grirer at ed

y the oil that is supplied to the jnjectio | i pder during.the injection
process, oil céﬁé?ﬁgagﬁ@mgﬁﬁﬁﬁes§8rFW'tﬁéﬁhgﬁéﬁﬁ ‘éFEF°§Oa%?e Sure i s
accunul at edoi n infecacenmddion. cyhiSdEAUSRS dailse] eshatonsyngihé on of energy
so that it is difficult to produce the nolded article with good energy
efficiency. -2SCEUMMRRYE GERFHECRRVENTEONCASEBPHY iyl SPEfHELRRT LRMET al

obj ect of the erszﬁ_etomﬁ@dﬂtﬂh@nhf,@rmwc! dRtarnaNel trand nysefubni nj ection
mol di ng machi ne having an accunulator so that it is 5 possible to produce
the nol ded art MOLE1RFt FoLANAETNS0f APl dFeldes JRABRGPIETGUECcOHMt R et hod of
the injection gRIELNY; FBChINR i N Which one or nore of the problens

descri bed above~are elimnated. Another and nore specific object of the
present 10lPnvention is Becyprdviade ranhe npilthayangod dieriam@ékPne, i ncl udi ng

an actuat or sUpnlied, oi 1n S A3 L8, A6 U RurlaBEE YIIALQE ) Ns ghi ch the of T,

supplied to thé actuator
accumulated in the accumulator. In addition, in the

injection process and the holding pressure process, the
0il that is accumulated in the accumulator and has the
20 designated pressure is supplied to the injection cylinder
by a valve for adjusting the flow amount and the pressure,
so that the velocity of the screw and the force for
holding pressure are controlled.
However, in the related art injection molding
25 machine having the above mentioned hydraulic control
system, in a case where the accumulator pressure is much
higher than the pressure generated by the oil that is
supplied to the injection cylinder during the injection
process, o0il causing the unnecessarily high accumulator
30 pressure is accumulated in the accumulator. This causes a
useless consumption of energy so that it is difficult to

produce the molded article with good energy efficiency.



havi ng an accunul ati ng hydraulic pressure set in a range of designated
“val ues, is accunul ated, an accunul ating 15 hydraulic pressure determnining
part configured to determ ne whether or not the accurnul ating hydraulic
pressure is sufficiently higher than an actuating hydraulic pressure that
is a hydraulic pressure for actuating theactuator, and an accumul ating
hydraul i ¢ 20 pressure change part configured to reduce a set value of the
accurrul ati ng hydraulic pressure in a case where the accunul ating hydraulic
pressure is sufsiivehRAtdy MirOReiekbasy t he actuating hydraulic pressure. It
is al so object ' —met hod of 25 an injection nolding
machi ne, conprising the Atepxliglya) isets ingeRerahgebictapfaékamul ati ng
hydraulic presgalf_%geﬁ*aa{ vehia oy db Ayl df U §SRUYGEL osncpldse%egumééﬁ%nl n an
accunul ator and is supprfle to an ‘actuator 1 n order to actuate the
actuator, b) dewédinagnashiast baving drydcauniéaBor preddaiteithds is a
hydraul i ¢ pressure. o] i t t . r m.nj et her or
not the accénu%gfslgrllgi?ly% fgffaltdgg%r@gesu@gdl%g lég ?Ié%:el g')njttl%éhﬁl gﬁ@%‘ﬁgﬁ% t he
actuati ng hydr askilespressigye andnd cdintreducienpod hef séte injdcatounul ati ng
hydraul i c pressurg.i n a cr}ase V\/r.leretet e accurlrul alt:i nge %%Iragllief ressure is
sufficiently him&li PP HEH PAE -act st t Qr*WfdPauﬁ“‘i’ce pressur@.0 Aer obj ect s,
features, and a@wvanilbgesateivet AeeSepimisertiedi.nvention will becone nore
apparent fromthe follow ng detailed descripti.on when read.in_conjunction
W th the accompanying drRFHES. “BR ERF DERISIIECRPEC TIE DRAPREST0 FI G 1
IS a schemadi Cc ivivenwt SBIOW NG caBrbij@etdronnfekdi g nElciingemdBhdie t he present
invention; FIG, 2_is,a schematic view of an hydraulic control systemthat
is used for thélChPELEY A r‘?t?lt&laﬁ@rn%ftl?ﬁlr"r@dlelil?%satsr dPe8°FHPEF G2™M and an
injection cylipdeimtbaedh iid ustrAt ek idL1Fl Gupplisd usedhasaduaduanar
therein; FIG 3 is a time chart show ng an operation of an injection

nol di ng machi n&aVARE 2R DIMUA2hERFEY 16pRF@T WP S&kdin a range

of designated values, is accumulated, an accumulating

15 hydraulic pressure determining part configured to
determine whether or not the accumulating hydraulic
pressure is sufficiently higher than an actuating
hydraulic pressure that is a hydraulic pressure for
actuating the actuator, and an accumulating hydraulic

20 pressure change part configured to reduce a set value of
the accumulating hydraulic pressure in a case where the
accumulating hydraulic pressure is sufficiently higher
than the actuating hydraulic pressure.

It is also object to provide a control method of

25 an injection molding machine, comprising the steps of: a)
setting a range of an accumulating hydraulic pressure that
is a hydraulic pressure of o0il accumulated in an
accumulator and is supplied to an actuator in order to
actuate the actuator, b) detecting an actuating hydraulic

30 pressure that is a hydraulic pressure of oil actuating the
actuator, c) determining whether or not the accumulating
hydraulic pressure is sufficiently higher than the

actuating hydraulic pressure, and d) reducing the set



FIG 4 is a tinme chart showi ng an operation of 20 an injection nolding
‘machine in a case of an energy-savi ng node operation. DETAI NED DESCRI PTI ON
OF THE PREFERRED EMBODI MENT A description will now be given, with reference
25 to FIGS. 1 through 4, of enbodinents of the present invention. Electric
injection nolding machines will be descriped as exanples of the enbodi nents
of the present invention. FIG 1 is a schematic view showi ng an injection
30 nol ding machine 10 of the present invention. Referring to FIG 1, an
i njection nol diftumeBicNeg M dehydesradsiit et b0Ba adpalaaleushd0 and a nold
cl ampi ng apparatus 30. . -5 A heating cylinder 21 is provided for the
i nj ection appar3@EuReting Hypheulag Pretpwodsd suf finerdat hagheyl i nder 21.
A screw 23 is dijpposed Laside dhe Aeahi g sddsnder 21 so that the screw 23
can be rotated 5 about an axis ‘and can be "advanced and retracted. An
injection cylinder 24 isOphevi@dikaits, afieehdred dangf adrientrgesyoi3than
i njection pizst .S : '59%- d. l:Rsi ([l i i r 24 so as
to nmove in g st%r} ael?S %ﬁl’tt ﬁ?{r’le SO%diwlrl ggt ?g%&;ﬁerk%%ienjgggfg%%rﬁ@pé}él{“ o?ﬂ%S is
reci procat i ngoparldtoednpadeth idreda deappiytioin phessuead eth gidnjfinobi@m oil path
28 so that the screw 23a<i:§or§da‘ﬁ ri%gdagg‘gﬁgqestract ed. At a rear side of the

o] t

o . h Wi the . .

i njection piston , a ST ew ot is a hydraulic notor for
rotating the screw 23 is 15 provided in the sane axial direction with the
screw 23, the inig ".'...'..'1= and, 'M. nj ection piston 25. The nold

cl anpi ng appar & e Hovab en 32 having a novable nold 31
and a statilonary pl aten B4chayviiyg aa sehainkoharyiewlstoddng Tare i2Q eppvabhl e
platen 32 is connected to fhe stationar | aten 34 py tie bars 35. The
Fovabl o pl at en P CAH GRG0 G Tt RBC (Felastie T38entlon;

FIG. 2 is a schematic view of an hydraulic

control system that is used for the injection molding
machine 10 illustrated in FIG. 1 and an injection cylinder
15 24 illustrated in FIG. 1 is used as an actuator therein;
FIG. 3 is a time chart showing an operation of
an injection molding machine in a case of a normal mode
operation; and
FIG. 4 is a time chart showing an operation of
20 an injection molding machine in a case of an energy-saving

mode operation.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A description will now be given, with reference
25 to FIGS. 1 through 4, of embodiments of the present
invention. Electric injection molding machines will be
described as examples of the embodiments of the present
invention.
FIG. 1 is a schematic view showing an injection
30 molding machine 10 of the present invention.
Referring to FIG. 1, an injection molding
machine 10 includes an injection apparatus 20 and a mold

clamping apparatus 30.



A clamping cylinder 36 is provided at a rear side (the left side in FIG 1)
"of the novable platen 32. 25 A clanping piston 37 is provided inside of the
cl anping cylinder 36 so that the clanping piston 37 can be advanced and
retracted. The cl anping piston 37 is reciprocatingoperated based on a
supply of pressurized oil fromoil paths_.88, 39 and 40 so that the novable
pl aten 32 can be 30 advanced and retracted. The nold cl anpi ng apparatus 30
further includes an ejector apparatus 50 having an ejector cylinder 51. An
ej ector pin is disposed hnséfe Rf cihengbecion cylkbhidesd ¥or thé so that the
ej ector pin can be advanced and refracted. The ejector pin is

reci procat i ng- dp8eEEEeN RRREFadHS a2 upph yrBPepr 83 st iHEdose 3 it t he

mol ded articl e jes t gken, of fad om t hg smuv@gbhe Mol g Hosca EhGiae L @
schematic view of an hydraulic control systemthat is used for the

i nj ection nol dihggtiaghtnkinder Rluserthatd the Freev 12aMdranei Apextedbn
cylinder 245i"%§§gEaéﬁdai{E'§ﬁ§ c;niﬁeLgﬁv$ﬂ%%da n@cfégyéyiehberﬁﬁn' Referring

to FIG 2, a hy ulic control system 10 100 of the 1 njection nolding

machi ne 10 of timjscéibodiynemderngh udeprdvdded] attémrengyisiiddept 2zheas a first
actuator, the %grEM/ggtor 27 that is a hydraulic notor as a second actuator
(illustrated i NG, ), a hydraulic circuit 60, a pressure sensor 61, a
oil punp 80, a oil tank 89, ig<dFichepksvat \vad 9% fibspeselrinsgdehef otle f | ows
in one direction.onlﬁb a_val ve 9§4for adhys%ﬂng {h%if%%g.aggu Lﬂand t he
pressure, a pulPIFEERCTATNEY5T 4% ptl 13D ek MRUF st ihg WALYET 94 %n

accunul at 00096 diaepressur ereeniagecdBon picantr 06 parteA@pcantngt hers. 20
The injection cylinder 24 is operated by supplying the qil. fromthe oi

path 28111 ot CRFEACER B138T PR Fhaurmy ol SRCERPTEH S50 FaGRLHb I ccti on
pi ston 25 di spesed bBssdetreft aneykinder2pady apasthcad 5@ trhatatteii nj ection
pi ston 25 can he advanced and retracted i.n r%ght 25 and left directions in

FIG 2. The cyfimna@eredbdiiart #8Si SPIRSHIPBIPIAEY 23 AsCCERY TUSH 71 and a

second oi | room772nhy ide; iideehl 98 Mtd0FotSrolReiddjteet keRePRi Bzt AR 25 is
connected to the screw 23 illustrated in FIG 1 by a piston rod 73. 30 As

descri bed aBov@rovhdedci s spBedpdts i nefsiae YHe Hd&t A€y Inder 21 of

the injection npldingepBcdl R§11008P Fhatadd@nac N3 #AapiBeoR oft ed about
an axis and can be advanced and retracted (See FIG 1.). The -7 oil is
supplied to the screw noflee MA] [Alasping eaPRaTarrs 39 SruwieE Bhe screw

motor 27 is driyen;and,i e Senewsg3yd S Mkabed. mé1y addidizon, the oil is

supplied to the injection cylinder 24 so that the injection cylinder 24 is
5 driven and t&asépraryPliafeadvantadinthad sébcaerady mid 881 pli 80

A otor (M e e e R BT B B0 e B ahe BT S ven
by rotating théymterbsds i3d.anThermvovabreeptliatan 32 can slide along the
tie bars 35.
A clamping cylinder 36 is provided at a rear
side (the left side in FIG. 1) of the movable platen 32.
25 A clamping piston 37 is provided inside of the clamping
cylinder 36 so that the clamping piston 37 can be advanced
and retracted. The clamping piston 37 is reciprocating-
operated based on a supply of pressurized oil from oil
paths 38, 39 and 40 so that the movable platen 32 can be
30 advanced and retracted.
The mold clamping apparatus 30 further includes

an ejector apparatus 50 having an ejector cylinder 51. An

ejector pin is disposed inside of the ejector cylinder 51



10 The valve 92 for adjusting the flow anount and the pressure functions as
“an adjusting part for adjusting the anount and the pressure of oil supplied
to the injection cylinder 24. It is not necessary for the valve 92 for
adjusting the flow amount and the pressure to 15 adjust both the amount and
pressure of the oil. Rather, either the f4ow anount or the pressure of the
oil supplied to the injection cylinder 24 may be adjusted. A hole for feed
back is fornmed at the nmain spool of the valve 92 for adjusting the flow
anount and the Jor esadr €he 29 eBRerpplh - dacheadiushtay aml ret4ctacei ves the
pressure of the oil path L-7 as a pilot pressure through a pilot oil path
95. An injecti dRecHlIPRERY RiedSuFBCHPERCH I NIRCRRTRT MESRYldPAWd i ¢ pressure
of the injectiapppyli 8§?re’s@dﬁzgén@mt§d % tt BBe Ghd1 PRk §d14 01 4 he
injection 25 cylinder 24 that is an actuator. The oil tank 90 is connected
to the oil punp-agenbgfanfxsm thgt movakle MeddoBl- punp 80 is connected to the
check valves91 by oil paphg Ly 2 Andskpdnadiie Ghackevah Vg huhscconnected to
the valve 92 for adjusting a flow 30 amobunt and the pressure by oil paths
L-4, L-21 and contrFhesysfeask thaltves gused fognitket el ed-iohemplfiindack

adj usting valv : . 0 L-4 n_ okl ; P : ve 92
for adjusting %%ﬁﬁp%wigﬁlolﬁrﬂs%%ggd %rglg %‘E’g gr Sgguarlrga]i elggﬁﬁgc%%ﬁr}t\é%lrt he
first oil roomZAlibyusabraidd pat RIG- 61 Fheised we &2 dguagdiushersit.he fl ow
anount and the pressure Ls.connected the oi | nk. 90 e_Qi at h
L-8. The pull -back adjus??%ﬁgvﬁﬁbéggz&gs %’é%ﬁ‘8%?%§l$6x$ﬁ€%guFY?%%§k val ve
93 by the oDl pPahok-2Be ijedquibh-batkinmimaeh98ei 50 cohrtbdsedmibad inemtsecond
oil room 72 by.thﬁ il path L-7..The ;Hck va%ge 93 g; conne teg to the oi
tank 90 by the “&i° uﬁa%h S 2HT PRSP dRF S defectS thd i ieEEFBA"FYI i nder 10

pressure that ithet beragtmadidm@7peras WL Dhydlraul ¢ esdticanaeyhi selesnd24, a

pressure sensor 61 that js an actyating hydraulic pressure, detecting part
is provided at at‘:%é@aBPF b]al]tslt’ﬁslf-réf‘:e hJeniEﬂIjGecS‘i)onachﬁ CpFaESHte Wt ect ed
by the pressure peasetrdlsdrsch ansnatded dumpt Be, condiioltapar b0200. 15 A

sol enoid SL1 receives a solenoid s%&nal fromthe_contr.ol Bart_ZOO,so t hat
the val ve 92 f&1e5H) Vi_dtTHgk KT PRV EIRFIMNCaRd ! t hEP'ET e9s6PE FEF<SHiC8hed and

positioned at anQsi ki @Mmvd B ebrNag] s rkAtBc\WEsHR dritdintabug S for
adjusting the flow amount and the pressure is 20 positioned at the position

A, the oil pat PTESEUFS. comtedrdackovahiee A3 paPhli=trck 3Aaughsnd where t he

val ve 92 for adjuski 99 tdie Jd-omuagPsnto@nd LhesPhaSSHdRorS9Posi tioned at
the position B, the oil path L-5 is connectéd to the oil path L-6. In a

case where the opaltvel 282192 X080, adfusthiens -t he fl ow anount and the pressure
is positiopgd at the posifiomNeciBg EPMNRELT 91 2E0gg e Ok, paths L-5,
L-6, and L-8 is cut off.
supplying the oil from the o0il path 28 illustrated in FIG.
1. The injection cylinder 24 has the injection piston 25
disposed inside of a cylinder body part 70 so that the
injection piston 25 can be advanced and retracted in right
25 and left directions in FIG. 2. The cylinder body part 70
is divided into a first oil room 71 and a second oil room
72 by the injection piston 25. The injection piston 25 is
connected to the screw 23 illustrated in FIG. 1 by a
piston rod 73.
30 As described above, the screw 23 is disposed
inside the heating cylinder 21 of the injection molding
machine 10 so that the screw 23 can be rotated about an

axis and can be advanced and retracted (See FIG. 1.). The



A sol enoid SL2 receives a solenoid signal fromthe control part 200 so that
"the pull-back valve 93 is 30 switched and positioned at a position C or D.
In a case where the pull-back valve 93 is positioned at the position C, the
oil path L-7 is connected to the oil path L-24. In a case where the
pul | -back valve 93 is positioned at the _,-9 position D, the oil path L-23
is connected to the oil path L-7. 0il1l having an accunul ati ng hydraulic
pressure is accunulated in the accumul ator 96. The accunulator 96 is 5

connected to thg;i Rkechhor &y ltbNdgE 24y Vel Ve S thateadifistiqig the
fl ow anpbunt and the pressure. The accumul ator 96 is connected to the oi

path L-4 by thd sl tpathihe spregngotopn127 Assdiriven exnd amsuacref 2hd o |

havi ng the acc l.at.ing Le pr 8 ggﬁgi' 0+4Q the screw
not or 27 iIIus?%gfg h|'n @Wg#ﬁgkgga’tﬁééﬁﬁjeé%ion cj#%ﬂ&ér %g and a

desi gnat ed hydriaglectipnesglimelers 2hebd thett Héehydjectian pyédsdee 24 ricuit 60,
by the accupul af Qr. 96 n..or der_to.,gontrol the.a l.ati hydraul i c
pressure ofg?héﬁggggn%P%f%Fa@gfeyh%§c¥ﬁuﬁﬁgaygﬁse&§$q#ﬁ%Pc%gdfs an

accumnul ator control partThs cdnmpeaiped0t dutdielamisl apadhhyd2adiyict kepply pat h

L-12. Th h I 97 | ted to th Pt 9Q by.th il th
1715 A 'Sol onoid6es pEcers dwSRebEF bront seigRtF P o i e AcBNEPDI “Bar 200

so that the chaigesvabngeded 3020hsWirhsrthpansd. poBhd icineguap 80 pasition E
or F. In a case where the charge val ve 97 j ositioned at the position. E

1.S ,
S0 a5 to be madEIVERTEY XHALTE BAEHITEOD Gle LBoARETEY CITERBLGH] pat h

L-13. In aigase where thenehaiige val ¥er94d{ ss110g thenetbwatanichatpasiti on F
so as to be nade "on", the 25 oil path L-12 and the oil path L-13 are cut

of f. In a case WFePESERRrEHANGEL0BF VRS 13D FESEFERR PRt TRE BBEIIT Y F, the

oi | supplied from thgusk | aiimpeBRrtostie di bipathiohr2d sodiseharged to the
oil tank 90 by the charge valve 97 and the oil path L-13. In this case, a

fl ow of the oi I1P3@Ctie ¢elrsiede26f tHe i6 MOjaPRCESSARY foRetBe d&2 107 t he oi |

path L-3 is obsfrygtedshysdihg ¢heck) ¥l mpudl 2AgCORdifi@syurbhgooil in the
oil paths on the discharge si'de of the check valve 91 is not discharged to
the oil tahk 9@dipstheoth -t emarge ad vere3purhef pfheside sBahyr 98, that

accamul at | ng. hyaraat 5 aressy PRSIRE of CRGprRgR0R of Aneg e R
accunul at i ng hydr &bki tnjresiomw eyderéer ettt mayt he pibsiade sa&nkole IBH s
transmtted t()ég%% ngﬁrfﬂ ﬂ%%%%dzgg'the main spool of the valve 92 for
adjusting the flow amount and the pressure.
20 The pull-back adjusting valve 94 receives the
pressure of the o0il path L-7 as a pilot pressure through a
pilot oil path 95. An injection cylinder pressure that is
an actuating hydraulic pressure of the injection cylinder
24 is generated by the o0il supplied to the injection
25 cylinder 24 that is an actuator.

The o0il tank 90 is connected to the oil pump 80
by an oil path L-1. The oil pump 80 is connected to the
check valve 91 by oil paths L-2 and L-3. The check valve
91 is connected to the valve 92 for adjusting a flow

30 amount and the pressure by oil paths L-4, L-21 and L-5.
The check valve 91 is connected to the pull-back adjusting
valve 94 by the o0il path 1-4 and an oil path L-22.

The valve 92 for adjusting the flow amount and



A process for controlling the accunul ati ng hydraulic pressure is

"inpl emented by an accunul ating 10 hydraulic pressure control part 201 of
the control part 200. That is, the accunul ating hydraulic pressure control
part 201 drives the solenoid SL3 based on an accunul ati ng hydraulic
pressure actually detected by the pressurg_sensor 98 and the above

menti oned set pressure, so that 15 the accunul ati ng hydraulic pressure is
controlled. Referring to Fig. 1, in the nmetering process, the oil is

supplied to therRCHeWsaREON 2 topfRettdd tNQNICEEWS23i1S olal edpy Bacause of
this, the resin supplied fromthe hopper 22 into the heating c ¥|nder 21 is

heated, 20 nel t3d BAdhabivancdlie Bakegs dion ﬁidﬁus'éle‘me Bapy @iﬁoqlﬁe screw
head formed at atn'aetﬁéoﬁieéﬂ&e fi st E'Snx?&éﬁ%q 23 ‘t gé%\n‘ﬂ bh Lhecesin, so

that the screw 23 is retracted owo In respective
processes wil | did gesbribied. TRef B\allﬁgiqlo alﬁljgst,?r,lgl\na]t\&ﬁe%éuftﬁ back 25

process, L he control..garto 290 seds, 20l enald shapal oo dhepsohenojdls SLL

and SL2 As a resu adj ust ng | ow
amount and the Tﬁneepsmlebacsk pedivei Bheds aiormep¢sﬁt tonthe argonteoplltodyack
val ve is positign a _positio the 0|I 80,4 ake uction 30 on
the oil in the 7% tgﬁ (}Ihpgrrgs the ol n?%e%o% Ilspg?ﬁnfcaeop e oil
transmtted to ttheeodil tepai had_b’& ket ¢ A grattt eaelzno t he pul | -back adjusting

val ve 94 through the oil _path L-3, eck v path L-4 and
Vi1 The ol I path Lgzs TR e Bobr el ot 0r SEREo Y i Ske T Tt 0d 1o the
pul | - back adj usiredguyal ¥1€a194 s $hadaushett oy pirbespiid | dRakeadhtisétitgh val ve 94

so as to be tran mtted to the 5 pull-back valve 93 through the oil path
L-23. The oil ﬁé‘ﬂ?f’t%% taoptrﬁéSEﬁm STRRK a4l VB2B3ts & Fgﬁgﬁﬁ%d to the

second oi | roomyzizsahmi@qgﬂfeéslm&eOHét@@thLpartng Phdvided Be thesdioil room
71 is drained to the oil 3 ath L-6 so as to be supplied to the valve 92 for

10 adj usting t R&H &wPa 1d8Cthen fedddee RRES T SFtecead thy tihée oi |

tank 90 throughleR8uok! s@ddt l6181isAbran it €6 EﬁéSKHﬁﬂﬁlsﬁéﬁWvéﬁb
|Ilustrated in FIG 1 is not rotated but retracted_so that the pull-back

process islPnplemented. PnSeIRNqi] 8&1i BRCHIRTeds SOLAROLDMLIBRLpAFe™ 200 15
sends sol enoi d 1§j.0pah8rd P Jd1& §@be£‘9't§§atslt%eaogl§é292 A_%raaa estinpf this,

when the valve 92 for adjusting the flow amount and the preSsure 1s
posi tioned at &hsofilevorm®rdndngheheubtedsacke al %‘él‘gglqu apgsitioned at a

position C theQil;pHop 80 1 akes+5H6tA 0% AR khe i ly Idbhenokd &ank 90

valve 92 for adjusting the flow amount and the pressure is

20 positioned at the position A, the o0il path 1L-6 is
connected to the oil path L-8. 1In a case where the valve
92 for adjusting the flow amount and the pressure is
positioned at the position B, the 0il path L-5 is
connected to the oil path L-6. In a case where the valve

25 92 for adjusting the flow amount and the pressure is
positioned at the position N, the connection among the oil
paths L-5, L-6, and L-8 is cut off.

A solenoid SL2 receives a solenoid signal from

the control part 200 so that the pull-back valve 93 is

30 switched and positioned at a position C or D. In a case
where the pull-back valve 93 is positioned at the position
C, the o0il path L-7 is connected to the o0il path L-24. 1In

a case where the pull-back valve 93 is positioned at the



.20 and punps the oil to the oil path L-2. The oil transmtted to the oi
path L-2 is transmtted to the oil path L-3, the check valve 91, the oi
path L-4 and the oil path L-21. The oil transmitted to the oil path L-21
joins the oil having a held and designated accunul ati ng 25 hydraulic
pressure and transmtted fromthe accunul@tor 96 through the oil path L-11,
so as to be transmtted to the valve 92 for adjusting the fl ow anount and
the pressure through the oil path L-5. The oil transmtted to the valve 92
for adjusting theithew BotHe candphbe PFESSW eohfedfed ranshkt bed goH he
first oil room24 through the oil path L-6. The oil in the second oil room
72 is drained t6the oil path L-7 so as to be supplied to the pull-back

-12 valve 93 and transm pt echd @ denokbclmka 9ot h?@ygﬂi@%r@skugétf& L-24.
As a result of this, the screw 23 illustrated in FIG 1 is not rotated but

advanced. |n ticsuErSRted Pr GbesJCPFrUEHIRT G- i nght rREBITUARERT | ¥h IS
| npl ement edsand.Jpie -804 69! theSkf b8 i VGA 13QeS24 g?fh@}{ég%a&t)@ FET N

velocity with a set pattern, by an injection contr process part 202 of
the control pardi2e0indhdrefidor, anbensaravt?® presserat edhen FIG 1 is

advanced at a designated. ey aw uehocily by, SUBPLY NGdn 1MUYt ool 4 the

oil adjusted wt tot Irst ol r hi's case, an
i nj ection forceatbsr espbrndichd—£a .t he suf Eetlieon prewsura ithegeher at ed.

Ref erri ng back,t Q. . the resi i i.C t rt. he screw
head is fill ed,ha?’s?":l?%ﬂé%ltae&”%?lg?%)ﬁ?t‘yﬁ%&}‘r‘ﬁ\ﬁg& Petlsuld AN SBBDLs O 4 oo ty
space of the nya&bkerawlmbt3lr 2idil hesstatddonar YIGo!| U B8 ithef ihjectiwrt h t he
resin. After that., i,n_t hol di ressu rocess, the pressur f. the
fosin in the castipi8pstt 9 RePRs PRSHl IR ORRRE o ilh TS 6 den o
control |l ed by ah20hhakahni; fraeeeueonty tduilr 60esShy pettd a203mofiatde IANt r ol
part 200. Referring to FIG 2, the solenojd . SL1 is d£iv.en I?}ased n an

inj ection cylinder presstfetfedCedoBy*Ohe s GSSHBIREH D MYETauHSr ef or e,
the screw 23 ilgresktiae et 2hd ackliuldt&omy, esseschityd agilkei 7 tfieatcavity

space with_a pressure adjusted wth the valve 92 by supplying the oil
havi ng t helpr esSuf8 aBFYH-&Foki CANERRT \RATe 162CPBNEHES itPsEP6i Y oom 71, so

that the hol di paathorce by GRNRLAt gden Al-tier. t hat, choirddh&agel bngi Process,
the resin is cooled so 30 that the nolded article is produced. Meanwhil e,

an apparat us f GORSECERRGET StheoRrAecERK 13 (e tBENP+bIPFIAY €280 of the
| Ble f;ﬁ: on g:)l ding maching dfieddid 81.8088td"ed @ 8606641 NYrAR! rrDHe
the control part 200 so that the charge valve 97 1is
20 switched and positioned at a position E cr F. In a case
where the charge valve 97 is positioned at the position E
so as to be made “off”, the o0il path 1L-12 is connected to
the o0il path L-13. In a case where the charge valve 97 is

W

positioned at the position F so as to be made “on”, the

25 o¢il path L-12 and the oil path L-13 are cut off. 1In a
case where the charge valve is positioned at the position
F, the o0il supplied from the oil pump 80 to the ocil path
L-2 is discharged to the oil tank 90 by the charge valve
97 and the oil path L-13. 1In this case, a flow of the oil

30 from the side of the o0il path L-4 to the side of the oil
path L-3 is obstructed by the check valve 91. Accordingly,
the o0il in the o0il paths on the discharge side of the

check valve 91 is not discharged to the oil tank 90 by the



-13 an energy-saving node operation by operating the apparatus for setting.
The normal nobde is a node for operating the injection apparatus 20

normal ly. The energy-saving node is a node for reduci ng energy consuned
when the injection 5 apparatus 20 is operated. Next, an operation of the

i njection nolding machine 10 in the nornef,pnode operation and the

ener gysavi ng node operation wll be descri%ed. FIG 3 is atinme chart
showi ng an operation of an injection nolding nachine 10 in a case of the
nornmal node opedtiganvaf&oA is a time chart showing an operation of an
injection nolding machine in a case of the energy-saving node operation.
Referring to FIG 3, a f?P@tpfﬁﬁ%ﬂﬁﬂjsﬁgsﬁ¥é%&uﬂ%aﬁn}sf%ﬁ WG athed char ge

valve 97 (ill U%ﬁkﬁ%@@i&npf%é%emzhe%écﬁﬂﬁﬁrﬁgﬂﬂ ngrt Ber&ccuymlati ng hydraulic

pressure 400 of “the accunul ator 96 "on" and a first off-setting pressure
Pf1 for maki ng adwemgharges viadraudic pressuiee 46t Providrd @ér e abde
operation. The fitkst_off- i 1,81 F ONESr- S ! al ue
than the fi fgst r{)a!r;c-hsté’t 1?}1hgﬁ%s‘%&?@@%‘?%ﬁ.}@Igérfag?%?nlg*to Eleeag%ggeas/econd
on-setting preswurtdePn2essurammicneggrt Aé thamgespakyed ot (the gentaeled in FIG
2) "on" and a Z%ﬁgngoﬁff-setting pressure Pf2 for making the charge val ve
97 "off" are s in"thé energy 25 saving node operation. The second

of f-setting pressure Pf22ai pracédagltfer sehtroglirgd wbet haoutins tsegond

on-setting pressure Pn2. In addition eak pressure Pp that_is a maxi mum
pressure of thznfﬁfgide%r%?$Fﬁﬁé? b?%@%%?%egobyi%HSﬁuf éhF j8dtion process
i sdneasure?pandqymr];eusep m?ssng}%ﬁegtr?g ;aadn_*?lzmngfoﬂ? ;iidrﬂlﬁtoi].ﬂp&h‘e nzr;rgl t
node operation. Referring.to : e difference, between the - irs

on-setting prodiiie BRtEaty (e PELkmBreLat SPERTL A Iarad Re OB S and { he
di fference betvyrer bbe fitiwds afhksebl en@iPraiss baeedf dn aiid adeempeakigs essur e
Pp is defined as " al". Referrin%St 4, di fference between the 5

, o FIG th
second on-set t i'HGEPREES R EETHT €4 tPﬂ%l¥mQﬂFﬁ&F§§sHYet¢%)R??SSBF?ned as " a2"

and the differensgobebpesiy the seeontnefirsiRld kBY Prossides Bb2raad the peak
pressure Pp is defined as "B2". In this case, the tollow_ng relationship is

formed. 1013l >ctiE ageupabaRdie YERgUE 5C XSS SYTe| AS CYUSEMFEre t he norma

node operation is set, tRerfifslg Q- Febting mea%%umtg’mn?a&siofc@@sti rst off
setting pressure Pf1 are set as set préssures. The h%drau iC pressure in
t he accunul at orth®go1g i | sanldeedtpntice Gerev §ogshtf 613 BasEdeon t he

first onsettinggssures Pfeaddde fbestudd forsehiLnouis e3sresBbhsand the
accurrul ati ng hydraulic pressure 400 actually detected by the pressure
sensor 98 in a fcwge thheherpde 2Zohdiagtiopdretiiog relingdrerdntedhesitedhe
nor mal nDd%OZOxﬁg¥%éatgga'advanced. Because of this, a front part of the
screw head formed at the front end of the screw 23 is
filled with the resin, so that the screw 23 is retracted.
Next, a flow of the oil in respective processes
will be described. Referring to FIG. 2, in the pull-back
25 process, the control part 200 sends solenoid signal to the
solenoids SL1 and SL2. As a result of this, when the
valve 92 for adjusting the flow amount and the pressure is
positioned at a position A and the pull-back valve is
positioned at a position D, the oil pump 80 takes suction
30 on the o0il in the o0il tank 90 and pumps the oil to the oil
path L-2, The o0il transmitted to the oil path L-2 is
transmitted to the pull-back adjusting valve 94 through

the o0il path L-3, the check valve 91, the oil path L-4 and



In the nmetering process and the injection process, in a case where the
accunul ating hydraulic pressure 400 (illustrated in FIG 3) detected by the
pressure sensor 98 is reduced so as to becone the first 25 on-setting
pressure Pnl based on the operation of the screw notor 27 and the injection
cylinder 24, the accumul ating hydraulic pgfgssure control part 201 of the
control part 200 transmts a solenoid signal to the solenoid SL3. The
accurrul ati ng hydraulic pressure control 30 part 20l furthernore drives the
sol enoi d SL3 soHhatiit pergharge val ve 97 is nade "on" so that the charge
valve is positioned at the position F. Because of this, as described above,
the oil transmtted by tRBSORYIHHHCBOTPESULe Bf dHiSpPEbdt¥anSHA teA] Bt i on

cylinder illustygal %@lilnbgé}@ad]ﬂmﬁQQanh€£'l\§@ dahe sagayaii & oy 2Bt prpugh the
oil paths L-4, L-21, and L-11." As a result of this, the accunulating
hydraul i ¢ pres@cek gg0uptingtvedvedddnsFlas @ becorersmhigied Sowkka t he

accumul ating DHRAUKLEx LR 400000 U IAhelaby FIA. Shndebepted by the
pressure sensor econes the first f-setting pressure Pi'I, "the
accunul ati ng hydreashitted ess e poalrbdcliparal ve023dbestratsmtitangnte t he

sol enoid signal,_to_t o] 1 d_SL3, 0 t driving the
sol enoi d SL3. fﬁ53gggﬁﬂﬁl%f?ﬁ%gﬁbggaﬁﬁﬁéné}g%%uggic%% r?Tqbart 201 nakes
t he charge val ve 97 "of f Theooihain tthe chasgeoialrwem971i §s phsiinedneéd at t he

position E. As result _of this, the oil transmtted the oil,p 80 is
i scharged to (S Gir PaRk 0 ohr oagho v2e R ER e ¥R vRe 2 Foharh
L-12, the cabar geljualieg9he aficbwt heoant qrat htHe pBessurd gl casasmitieed | ow of
the oil fromthe side of th il path L-4 to.,the sjide of the oil th L-3
is obstructed by tHh& Eh c?@%%\petEEQU%néb? N ePSﬂ‘d%_né)'oi I%Spét hSS%nt t he

di scharge side off thhe, ctiegksarahwe3201 Bistatdevanted, fr am beitngotheshar ged
to the oil tank 90. However, the accumul atjng hydraulic pressure 400

(illustrated i PY Eetspcted rydded §PadaatiPafke PEECESRat tirdPleBgREE on of

the pressure in oil pathgnopnd g dicsehar geosddle ahet BeneheCloaval ¥yeo91. 25
Thus, based on a repetition of "on" and "off" of the charge valve 97, the

accunul ati A§ hyRi&l§l pelprekd ionads Pl Hintsedesaidn Eilcars) SL3- hehdl et ween

the first onsetddsna+vakuenfNl .aRd the FaTw! 90f Foseld| ¥Rl ¥BePElow Next,
based on the start of the injection 30 process, the oil having an anount

adj usted by t hempanFeand the QesbnEd +9 R tHOPSE dF |2 MRsht7en Baardl on the
start of the halglj ag;pressiigRE09sSes ddia QicheRRLNY 18 difhee!

cylinder pressure 300 (illustrated in FIG 3) -16 adjusted by the valve
92 is suppliedaid phapf8 staksid spodher lon Een oddr inmgthe pddi sanbf2@ he tine
in the abo td p , +an erati of _-~on" Sof f* of the
charge val ég g‘%r}lldsgplg %a%lg%. ihé:rge}:g?ec?ﬁt ﬁ%qgc%u%ul aijﬁg)l% hydraul i c
pressure 400 (itdapstisted i theGoil)path Held ilsetweesmitieed tosthemset ti ng

pressure Pnl a%%tkhi~giréﬁe?ﬁ&kﬁe%gigg &f?%ﬁﬁrgifwgath L-4 and the oil
path L-21. The oil transmitted to the oil path L-21 joins
the o0il having a held and designated accumulating
25  hydraulic pressure and transmitted from the accumulator 96
through the o0il path L-11, so as to be transmitted to the
valve 92 for adjusting the flow amount and the pressure
through the o0il path L~5. The o0il transmitted to the
valve 92 for adjusting the flow amount and the pressure 1is
30 transmitted to the first oil room 24 through the oil path
1-6.
The o0il in the second oil room 72 is drained to

the o0il path 1L-7 so as to be supplied to the pull-back



Meanwhi |l e, the accunul ating hydraulic pressure control part 201 of the
control part 200 includes an 10 accunul ati ng hydraulic pressure determ ning
part 201-1 and an accunul ating hydraulic pressure change part 201-2. In a
case where the energy-saving node operation is set, the accunul ating
hydraul ic pressure determ ning part 201-1;édeterm nes the accunul ating
hydraul ic pressure. 15 That is, the accunul ating hydraulic pressure

determ ning part 201-1 determ nes whether or not the accurnul ating hydraulic
presser 400 (ilJdistd aBednd Nt FdfamidrelistsUfid Gianthyx hd@heirdubanthae
injection cylinder pressure 300 that is the actuating hydraulic pressure of
the 20 injecti oitlyeithder<24. Avbrerpartt f dfiiy, the 3€%&Mm4Bati ng hydraulic
pressure deternmning -Rach 20k cal eyl abesr@khabut Sadgdidf f erence
between the first on-setting pressure Pnl and the peak pressure Pp and "

al al" that is a hysteresils @hi$ erafitoe approeess tinr onsropbing ftheet ting
pressure Pt and the.fir - L ; accunul at i

hydraul i c p%esgﬂlrje el%{ejr?né ni gl%g%%;tggo%q%gnggregéo%%e%dll %%e?g%g&eﬁg% and

t he hysteresis afi ffoecbasge "thee Berawlvelo@Basied ansehepaddgparni bvrnaf t he

di fference al and the hy [ esi iffer al- 3 C lL.at kRg
hydraul i ¢ pr essUure gf’gr%ﬁ?ﬁ% Sjé:(r%tceig1§€§§e2t(gzrlnqlfﬁgac§ev%£?%€orcl gg%ﬁco%b?he
di fference al iBhesuifbirej etitd sdreggeB ilidstrdtaad ttheFhystlerissisvdntédr ence "

1- 1" |y, 1. (3 1- al t ible t | d | h
Cner gy-savi ng MNE QREFALTER FROBY PRESGURSCARCLRH)-GAr GORATEIBhe as t he
nor mal nodaoopettat icdn. alifusisedrwafcar ahbevahat 92 Sodihé ef e chet ween a 1 and

" (3 1- 1" s | th imately 0.3 MPa. Based |t of
(he det er m nat | O, - EHe CBE AR PRg- Ry Y SL € SpF EoGe & SR REn  Ro T ¢

201 -1 det er m nesnjwhetibar ppesdinte tibegagserdtdat i ng hydraulic 10 pressure 400
is sufficiently higher than the injection Q%Iinder pressure 300. I n a case

where the accumul ating h{8F8EFirg GPeFHP0 4 s G FEEFRNMIYPhBRER t han

the injection cyld rdehtpPpess e t3@0sctbtndan tikerdifé@r encangbctsq 15
sufficiently bigger than the hysteresis difference "B1- a 1", the
accunul ati Ag h [the pre’stidd® eRZRde parthatothe eRvithie steseref Bt 200

changes the acgpuaki Rg1RTESSHEL thdhdtaisondyemsegons Qn-rsehbling; pf essure
Pn2 and the second off-setting pressure Pf2, as shown in FIG 4, are set as

20 set pressurege TReinec UM ithg thydR athe ho3desgUPEeIBIMS BFopare, 201
controls the a rakkNge YANaW LesPRESSUNR %9191@?5%&{' ithgeagt ual

accurrul ati ng hydradlic pressure, the second on-setting pressure Pn2, and
t he second of f -Bastapisggof this, a holding force is controlled by a

20 holding force control process part 203 of the control part
200.

Referring to FIG. 2, the solenoid SL1 is driven
based on an injection cylinder pressure detected by the
pressure sensor 6l. Therefore, the screw 23 illustrated

25 in FIG. 1 compresses the resin in the cavity space with a
pressure adjusted with the valve 92 by supplying the oil
having the pressure adjusted with the valve 92 to the
first oil room 71, so that the holding force is generated.
After that, in the cooling process, the resin is cooled so

30 that the molded article is produced.

Meanwhile, an apparatus for setting is connected
to the control part 200 of the injection molding machine

10. It is possible to select a normal mode operation or



25 pressure off-setting pressure Pf2. That is, the accunulating hydraulic
pressure is reduced based on the operation of the screw notor 27
(illustrated in FIG 1) and the injection cylinder 24 (illustrated in FIG
1), so that the accunulating 30 hydraulic pressure 400 illustrated in FIG
4 detected by the pressure sensor 98 becones the second on-setting pressure
Pn2. In this case, the accunul ating hydraulic pressure control part 201
transmts the solenoid signal to -18 the solenoid SL3. The charge val ve
97 is made "on"arbyendigy 8gvidie rbakespetatlch $9 apetotirey PO bppaestad the
position F. As a result of this, the oil transmtted by the oil punp 80 is
supplied to thedAcSGHilaTor B8 PRFBAGHTEE] WS 6 ofat P -oPerakéngi thgat h

L-3, the check Mplotei8d, aphieraahls BBt Rokmsh18nNd trhe @hérq%aisfavlmélmoé@ t hat

the accunul ating "hydraulic pressure 400 becones high a case where the
accunul ati ng hyldf #uFPeepf@ssiRciDg HREERt &PIsmeHevhrresdisr dngeakim o8
beconmes 10 the ast%ggqugfﬁo sel tdjagapegssure Pf2, the accumul ating hydraulic
pressure control "part 201 does not send the sol enoi d signal to the sol enoid
SL3 but stops driving th¥esbl exoiaPeS3i0As0h tkeﬁsulnﬂeétl@munsolqlm char ge

valve 97 1S MdgciabE 160 2% tienBOShidOne At bhe OS] ReFy 18, Hence,

the oil transmtte by the oi to e0| ank 90
t hrough t he oi Isgvatg heo@e Qmamllonpaihl LbelzieStChrebetﬁuar g%IGvaIBvéSQa tiawd t he

char go. val ve o7 e 03 ER S RS TR h Tt &b iad8er B tinaathultie

charge valve 9 aceunt i C pre sure ween
t he second16n- siet ta ngsea@ﬂetrﬂw&oarmdltm@de;enmdtmbﬁ sam .ng val aetBie.
General |y, when th% curm atin ressur

contr o | 3bi I tyPB G AEOT bt ST B hPhcee P RE S PRE A st e baghime

process is reduaec clal@écef the @neage-yieiry tioeleeopegytsavi ng node is

detected, control gains in_the injec rocess and the hol din ressure
process are autonati cal I§ EGF T e e s% gs }? e%ﬁﬁ% Parﬁpettjﬂtgcé’trgﬁgbﬁl,

abilities of reasporse ﬂékiﬂi’tﬁ 32 seaeye Maiofe 37 ((Lblustraderd innFE6G2)1) and
the injection cylinder, 24 (| lustrated, in FIG 1) can be nade hlgh Thus,
in a case wHer €& CeneRY R FCTY HOEL Mh W TR EF TP TEes8P8cPEdthS t i s

possible to redicemiN8tor 96 “on” and a first off-setting pressure Pfl
for making the charge valve 97 “off” are set in the normal
mode operation. The first off-setting pressure Pfl is a
higher setting value than the first on-setting pressure

20 Pnl.

Referring to FIG. 4, a second on-setting
pressure Pn2 for making the charge valve 97 (illustrated
in FIG. 2) “on” and a second off-setting pressure Pf2 for
making the charge valve 97 “off” are set in the energy-

25 saving mode operation. The second off-setting pressure
Pf2 is a higher setting value than the second on-setting
pressure PnZ2.

In addition, a peak pressure Pp that is a
maximum pressure of the injection cylinder pressure 300 in

30 the injection process is measured and pre-set by
implementing a molding operation in the normal mode
operation.

Referring to FIG. 3, the difference between the



-19 difference between the accunul ating hydraulic pressure 400 and the

i njection cylinder pressure 300. Accordingly, the accumul ator 96 can be
prevented frombeing filled with the oil having an unnecessarily high
accunul ating hydraulic 5 pressure. Hence, it is possible to reduce the
pressure of the oil generated by the oil_pyaop 80 so that it is possible to
reduce the load applied to the oil punp 80 that is the hydraulic pressure
supply source. As a result of this, useless energy is prevented from being

consunmed. 10 TheEipfesantettiMeNpreBshise @il ldnd ted bpeak haseserbodp nent s, but
vari ations and nodifications may be nade w t hout departing fromthe scope

of the present d9hi@REi 8h." Rdr aRdnpre didiferengh Ree'ass 86 HhrHvl ifng

nmachi ne 10 haviqittlihg Presamd ®rg0RhAOLhsS Yda8MpEB8stife the iisnpeethan 15
cylinder 24 as an actuator is described in the above nentioned enbodi nent,

the present inant iR’ caReferappdieel B16 ad.i hhecdibienepicdi hgtwesrhithe havi ng

a hydrauli C5C0r!'>terd?>|nd5)5ﬁ1§£‘&wr%ﬁ tResGrami NG ey khBdsEa1 3% ¥sshibe 8 edd or
cylinder 51 as an actuator. 2 %hls pat ent application i's based on Japanese

priority patentdefgpledcasi ba2Noan@0tis 3ngEerenre dektoreaNobrbeecdnd 2001, the
entire content _whi ¢ rebyebn b epce. .25 30 -20
VHAT |'S CLAI w%ogs:s\@gk%gg%ﬁ%%‘ég Frzam 9?{?3&’%%&?‘ ﬁ%g%rrp i 5Tng: an
actuat or suppl ikefioied g9 ‘& 2t’0 athudiies caseactbeufatlawing which the oil,

supplied to thgggé&ﬂgkgé%égﬂsQ%M%gg_an accurul ati ng hydraulic pressure set

10 in a range esign val'ues, 'i s accunul ated; an accunul ati ng

hydraul i c poessaie odet e b» Biong part configured to determ ne whet her or not

the Referring to FIG. 3, in a case where the normal
mode operation is set, the first on-setting pressure Pnl
and the first off setting pressure Pfl are set as set
pressures. The hydraulic pressure in the accumulator 98

15 illustrated in FIG. 2 is controlled based on the first on-
setting pressure Pnl, the first off-setting pressure Pfl,
and the accumulating hydraulic pressure 400 actually
detected by the pressure sensor 98 in a case where the
molding operation is implemented in the normal mode

20 operation.

In the metering process and the injection
process, in a case where the accumulating hydraulic
pressure 400 (illustrated in FIG. 3) detected by the
pressure sensor 98 is reduced so as to become the first

25 on-setting pressure Pnl based on the operation of the
screw motor 27 and the injection cylinder 24, the
accumulating hydraulic pressure control part 201 of the
control part 200 transmits a solenoid signal to the
solenoid SL3. The accumulating hydraulic pressure control

30 part 201 furthermore drives the solenoid SL3 so that the

charge valve 97 is made ™

on” so that the charge valve is
positioned at the position F. Because of this, as

described above, the oil transmitted by the o0il pump 80 is



~accunul ating hydraulic pressure is sufficiently higher than an actuating
hydraul ic pressure that is a hydraulic 15 pressure for actuating the
actuator; and an accunul ating hydraulic pressure change part configured to
reduce a set value of the accunulating hydraulic pressure in a case where
t he accunul ating hydraulic pressure is suf§iciently higher than the 20
actuating hydraulic pressure. 25 2. The injection nolding nachi ne as
claimed in claiml, further conprising an accumul ator control part

configured to campnekdtbe @acumykatiog dydmadl €1 piessidel iin Fbe. set range
of the designated val ues, wherein the set rgg&e of the dﬁrs]i gnat ed val ues 30
of the accumul &1hFRYdFAHTIC FFEERLRECT & YT RBEN by &P idn PEERE Haf pressure

for making the aogunyhatoricontaol pastlt Ot tand, aphOfdcsiut bgn®r essure
for maki ng the accunul ator control part "off" -21 3. The injection

mol di ng machi ndYAFSELAF nRERS RIS APfh 11 1ukHerdied LheF Kot (Babesgmay dakahi c

pressure of sthe actuat orwhénatﬂ@@a&mwa@mr@d%uwe By aulld qopr essure
obtai ned by actually actuating the actuator. 4. The 1njection nolding

machi ne as cl ai fddushrated |l mig. whedetertsteDacthatRPIRFWar aaNFRT ptéessur e
of the actuat Orbéc%m%ﬁnﬁﬁé NELM T gﬁgggtpirrhé heRydraup# € Rigssure obtained by

actually actuating the actuator. 1 eI njection noldi ng machi ne as
clained in cl aiancamuphtied Mmytdraudécuprésauney chptirall partpr2ddsdees dedter mi ni ng

Bressure and the Rens pu b assrPat LR S R o B ur e 1
sufficientlly bimggdert baops diifiegehbe detenedd 6h2. onflsetadcngupatssyur e and
the off- Settirﬁ@d%%%§§gr5§essure control part 201 makes the charge valve
97 “off” so that the charge valve 97 is positioned at the
position E. As a result of this, the oil transmitted by
the o0ll pump 80 is discharged to the oil tank 90 through
15 the oil path 1L-2, the oil-path L-12, the charge valve 97,
and the o0il path L-13. In this case, the flow cf the oil
from the side of the o0il path L-4 to the side of the oil
path L-3 is obstructed by the check valve 91. Hence, the
0il in oil paths on the discharge side cof the check valve
20 91 is prevented from being discharged to the ocil tank 90.
However, the accumulating hydraulic pressure 400
{(illustrated in FIG. 3) is reduced gradually due to a
natural reduction of the pressure in oil paths on the
discharge side of the check valve 91.
25 Thus, based on a repetition of “on” and “off” of
the charge valve 97, the accumulating hydraulic pressure
400 (illustrated in FIG. 3) is held between the first on-
setting value Pnl and the first off-setting value Pfl.
Next, based on the start of the injection
30 process, the oil having an amount adjusted by the valve 92
is supplied to the first oil room 71. Based on the start
of the holding pressure process, the oil having the

injection cylinder pressure 300 (illustrated in FIG. 3)



25 6. The injection nolding machine as clainmed in claim1, further
conprising an adjusting part configured 30 to adjust an anount and a
pressure of the oil supplied to the accunul ator, wherein the accunulator is

connected to the actuator by the adjusting part. -22 7. An injection
nmol di ng machi ne, conprising: actuating negfs for being supplied oil so as
to actuate; accumul ating nmeans for accunulating the oil, the 5 oil supplied

to the actuating neans and having an accunul ating hydraulic pressure set in

a range of desixghateddviey ugss vacounwt aid ngiphydeautsd chy essyteodet®ign ni ng
means for deter m ni ng?v\,het her or not the a rﬁ%&unul atin 1 hydraul i c pressure

is sufficientlyhi ghBFD tFHEN"Sn2aPEERTF Rf réﬁﬂ“?c”b GPBVEhat is a

hydraul i ¢ pressineibaed astdatsisNdah Nepaed UdinObr 3Bl aamdlcati Bg fydraul i c
pressure change process neans for reducing a set value of the accunul ating

15 hydraul i ¢ prédsgeevdhva ade wAeeEtethe AECURTHPERI ndehparauriatPi®ssure

is sufficieptl %y@rgﬂﬁictﬁ'@é]ssh*}% agb Ul Nk drudeaulh Crff €35URE. nd38. A
control nethod of an injection nolding machine, conprising the steps of: a)

setting a rangéoedtfwean Bee urhnsat pngsqqy*@nrrmnr@sggrﬁr@slslﬁf@ that fisst

hydraulic pr es%qfrfesgfct_.r[)lan;T cumilated in an accunul ator and is supplied to
an actuator in order to actuate the actuator; b) detecting an actuating

hydraul i ¢ pressure that Msalaﬂl'hsﬂcﬂ,amhmam@mténgf hpirawactauariengurae
control part 201 of the control part 200 includes an

10 accumulating hydraulic pressure determining part 201-1 and
an accumulating hydraulic pressure change part 201-2.

In a case where the energy-saving mode operation
is set, the accumulating hydraulic pressure determining
part 201-1 determines the accumulating hydraulic pressure.

15 That is, the accumulating hydraulic pressure determining
part 201-1 determines whether or not the accumulating
hydraulic presser 400 (illustrated in FIG. 3) is
sufficiently higher than the injection cylinder pressure
300 that is the actuating hydraulic pressure of the

20 injection cylinder 24. More particularly, the
accumulating hydraulic pressure determining part 201-1
calculates al that is the difference between the first
on-setting pressure Pnl and the peak pressure Pp and “f1-
al” that is a hysteresis difference between the first

25 off-setting pressure Pfl and the first on-setting pressure
Pnl.

The accumulating hydraulic pressure determining
part 201-1 compares the difference al and the hysteresis
difference “Bl-al”.

30 Based on the comparison of the difference «l
and the hysteresis difference “fB1-al”, The accumulating
hydraulic pressure determining part 201-1 determines

whether or not the difference aol is sufficiently bigger



.30 actuator; c) determ ning whether or not the accunul ating hydraulic
pressure is sufficiently higher than the actuating hydraulic pressure; and
-23 d) reducing the set accunmul ating hydraulic pressure in a case where the
accunul ati ng hydraulic pressure is sufficiently higher than the actuating
hydraulic pressure. 5 9. The control netheg_of an injection nolding 10
machine as clained in claim8, wherein the accunul ating hydraulic pressure
is controlled in the set range defined by an on-setting pressure for naking

the accunul at orere@ntehel nPatfdresQR” qaRdepdn @ S et hilng (BRASSH! € fios>NgKi ng
the accunul ator control 15 part "off". 20 10. The control nethod of an

i nj ection nol di ¥y Ahck? S 49 PRaPARIIRIE dcamals, IhHereisher 81 i ng

hydraul i c presspe @bet8ei@CtIeer the SuBPeENTIEN Py esSsHE &Rfaithenbysl aul ic
pressure obtai ned by actually actuating the actuator. 25 11. The control

nmet hod of an i njfectficeRa oA Prevaiacht nel tlas c PARARERRYE AM&itnP9, wherein
the actuatiBg WydAULLE.PLESRILE P Le apiuglor sks1a-guxidum pressure of
by act ual e

the hydraulic pressure obtalne y actuating actuat or. -24
12. The cont r olanRaoKemadelar inpMEeti on nol di ng machine as clainmed in claim

11, wherein in the step glg, I%‘iﬁ;‘e%l@%fatﬂjé (LRt Ra PRINEGR L NE

on-setting pressure and the nax
accumulating hydraulic pressure determining part 201-1

determines whether or not the accumulating hydraulic
10 pressure 400 is sufficiently higher than the iniection
cylinder pressure 300.

In a case where the accumulating hydraulic
pressure 400 is sufficiently higher than the injection
cylinder pressure 300, that is the difference al is

15 sufficiently bigger than the hysteresis difference “f1l-a
1”7, the accumulating hydraulic pressure change part 201-2
of the control part 200 changes the accumulating pressure.
That is, the second on-setting pressure Pn2 and the second
off-setting pressure Pf2, as shown in FIG. 4, are set as

20 set pressures.

The accumulating hydraulic pressure control part
201 controls the accumulating hydraulic pressure 400 based
on the actual accumulating hydraulic pressure, the second
on-setting pressure Pn2, and the second off-setting

25 pressure off-setting pressure Pf2.

That is, the accumulating hydraulic pressure is
reduced based on the operation of the screw motor 27
(1llustrated in FIG. 1) and the injection cylinder 24
(illustrated in FIG. 1), so that the accumulating

30 hydraulic pressure 400 illustrated in FIG. 4 detected by
the pressure sensor 98 becomes the second on-setting
pressure Pn2. In this case, the accumulating hydraulic

pressure control part 201 transmits the solenoid signal to
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Thus, based on a repetition of “on” and “off” of
20 the charge valve 27, the accumulating hydraulic pressure
400 is held between the second on-setting value Pn2 and
the second off-setting value Pf2.
Generally, when the accumulating hydraulic
pressure is reduced, controllability of the injection
25 process and the holding pressure process is reduced.
Hence, in a case where the energy-saving mode is detected,
control gains in the injection process and the holding
pressure process are automatically switched so as to
become large. Accordingly, abilities of response of the
30 screw motor 27 (illustrated in FIG. 1) and the injection
cylinder 24 (illustrated in FIG. 1) can be made high.
Thus, in a case where the energy-saving mode

shown in FIG. 4 is selected, it is possible to reduce the
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10 10 5 pressure. Hence, it is possible to reduce the pressure of
the 0il generated by the oil pump 80 so that it is
possible to reduce the load applied to the oil pump 80
that is the hydraulic pressure supply source. As a result
of this, useless energy is prevented from being consumed.

10 The present invention is not limited to these
embodiments, but variations and modifications may be made
without departing from the scope of the present invention.
For example, although the injection molding machine 10
having the hydraulic control system 100 to the injection

15 cylinder 24 as an actuator is described in the above
mentioned embodiment, the present invention can be applied
to an injection molding machine having a hydraulic control
system with the clamping cylinder 36 or the ejector
cylinder 51 as an actuator.

20 This patent application 1s based on Japanese
priority patent application No. 2001-348601 filed on
November 14, 2001, the entire contents of which are hereby

incorporated by reference.
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1. An injection molding machine, comprising:
an actuator supplied oil so as to actuate;
an accumulator in which the oil, supplied to the
actuator and having an accumulating hydraulic pressure set
10 in a range of designated values, is accumulated;
an accumulating hydraulic pressure determining
part configured to determine whether or not the
accumulating hydraulic pressure is sufficiently higher
than an actuating hydraulic pressure that is a hydraulic
15 pressure for actuating the actuator; and
an accumulating hydraulic pressure change part
configured to reduce a set value of the accumulating
hydraulic pressure in a case where the accumulating
hydraulic pressure is sufficiently higher than the

20 actuating hydraulic pressure.

25 2. The injection molding machine as claimed in
claim 1, further comprising an accumulator control part
configured to control the accumulating hydraulic pressure
in the set range of the designated values,

wherein the set range of the designated values

30 of the accumulating hydraulic pressure is defined by an
on-setting pressure for making the accumulator control
part “on” and an off-setting pressure for making the

accumulator control part “off”.
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4. The injection molding machine as claimed in
10 claim 2, wherein the actuating hydraulic pressure of the
actuator is a maximum pressure of the hydraulic pressure

obtained by actually actuating the actuator.

15

5. The injection molding machine as claimed in
claim 4, wherein the accumulating hydraulic pressure
determining part determines whether or nct a difference

20 between the on-setting pressure and the maximum pressure
of the actuating hydraulic pressure is sufficiently bigger
than a difference between the on-setting pressure and the

off- setting pressure.

25

6. The injection molding machine as claimed in
claim 1, further comprising an adjusting part configured
30 to adjust an amount and a pressure of the oil supplied to
the accumulator,
wherein the accumulator is connected to the

actuator by the adjusting part.



109&' ()-119f 10

% ()- 10 10 10!pl & 10%& ()- VbwcdevffgwlU3P:!!!p@

10%& ()-11! @ 10%kHk& ()-1 11t @ 10%& ()-114p@ 10%& ()-1 1! p@10% t & ()-11! k@
109 ()-11gggggglhhhxV7! 11 109& ()-!109& ()-f @L0% ()-, 109%& ()- g&S- 109%& ()

- 10 10 10hhYi
109& ()- !'N'S
|11 mUmng A 2x V7!
109B8& () -,

(10%& ()-m#n, n-nA3Regoo~\: ! 111111 @10988& ()-11!1 @10965& ()-11!yl @10%

i gj Kk| Z8XV7! 111 ~'S 109KX& ()- !'t1S 109& ()- !'tul S 109& ()-

109 ()- kS A@gﬁﬁfgd&ankmolding machine, comprising:
1~ F44109%&' () - FI109& () - @/ 109%&' ()-!~l) 109%& ()-,!I)
actuating means for being supplied oil so as to

& ()-11&F -10%& ()- 10 10

10510%& () - OPpFr r iSZ[ 9~\ ?Fpumlf:@"@‘lﬂ)%ﬁa(ly_ fay @(,tm%-le);img_!ullﬁl g_%g/%&gfzi | 1||
0 ! - _ O/ * Q) _ | X & vl
D00 L1100 L8 L] leAskt bh RIS, y

1 109& () -1 1k~p
109%}& ()-y., F1

10

15

20

25

30

0
accumulating hydraulic pressure set in a range of

designated values;

accumulating hydraulic pressure determining
means for determining whether or not the accumulating
hydraulic pressure is sufficiently higher than an
actuating hydraulic pressure that is a hydraulic pressure
for actuating the actuator; and

accumulating hydraulic pressure change process
means for reducing a set value of the accumulating
hydraulic pressure in a case where the accumulating
hydraulic pressure is sufficiently higher than the

actuating hydraulic pressure.

8. A control method of an injection molding
machine, comprising the steps of:

a) setting a range of an accumulating hydraulic
pressure that is a hydraulic pressure of oil accumulated
in an accumulator and is supplied to an actuator in order
to actuate the actuator;

b) detecting an actuating hydraulic pressure
that is a hydraulic pressure of oil actuating the
actuator;

c) determining whether or not the accumulating
hydraulic pressure is sufficiently higher than the

actuating hydraulic pressure; and

'S

@@
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9. The control method of an injection molding
10 machine as claimed in claim 8,
wherein the accumulating hydraulic pressure is

controlled in the set range defined by an on-setting

A\ 7

pressure for making the accumulator control part “on” and
an off-setting pressure for making the accumulator control

15 part “off”.

20 10. The control method of an injection molding
machine as claimed in claim 8,
wherein the actuating hydraulic pressure of the
actuator is a maximum pressure of the hydraulic pressure
obtained by actually actuating the actuator.

25

11. The control method of an injection molding
30 machine as claimed in claim 9,
wherein the actuating hydraulic pressure of the
actuator is a maximum pressure of the hydraulic pressure

obtained by actually actuating the actuator.
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