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BACKGROUND OF THE INVENTION

The present invention relates to a method and an apparatus for
controlling an injection molding machine. In particular, this invention relates to
a method and an apparatus for controlling mold internal pressure in order to
reduce variations in weight of molded products.

Referring to Fig. 1, a motor-driven injection molding machine will be
described focusing on an injection unit. The motor-driven injection molding
machine has the injection unit which is driven by a servomotor. In such an
injection unit, rotation of the servomotor is converted into linear motion by a ball
screw and a nut, thereby moving a screw forward and backward.

in Fig. 1, the rotation of an injection servomotor 11 is transmitted to a
ball screw 12. A nut 13 is fixed on a pressure plate 14 and is moved forward
and backward by rotation of the ball screw 12. The pressure plate 14 is
movable along four guide bars 15 and 16 (only two are shown in the figure)
fixed on a base frame (not shown). Forward and backward motion of the
pressure plate 14 is transmitted to a screw 20 via a bearing 17, a load cell 18,
and an injection shaft 19. The screw 20 is rotatably and axially movably
disposed in a heating cylinder 21. The heating cylinder 21 includes a hopper
22 for feeding a resin to a position corresponding to the rear portion of the
screw 20. Rotating motion of a servomotor 24 for rotating the screw 20 is

transmitted to the injection shaft 19 via a connecting member 23 which may be



pressure plate 14 is transmtted to a screw 20 via a bearing 17, a | oad
cell 18, and an injection shaft 19. The screw 20 is rotatably and axially
novably di sposed in a heating cylinder 21. The heating cylinder 21 includes
a hopper 22 for feeding a resin to a position correspondi ng tost\igy Peas
portion of the screw 20. Rotating notion §f a servonotor 24 for rotating
the screw 20 is transmtted to the injection shaft 19 via a connecting
menber 23 which may be 22 May 2003 2 a belt, pulleys, etc. In other
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a man-machi ne controller 34. The current instruction values are fed to a
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det ect ed by tougputteciofden tBE position eldteciod?? & amnpkfidchizy apobitionafetectdr 22 May
2003 amplifier 28 and is fed into the controller 26.
The controller 26 outputs current (torque) instruction values
corresponding to the respective processes and based on some values preset by
a display/setting unit 33 via a man-machine controller 34. The current
instruction values are fed to a drive 29 and a drive 30. The drive 29 controls a
current for driving the servomotor 11 to control an output torque of the
servomotor 11. The drive 30 controls a current for driving the servomotor 24 to
control the number of revolutions of the servomotor 24, The servomotor 11
and the servomotor 24 comprise encoders 31 and 32, respectively, for
measuring the number of revolutions. The number of revolutions detected by
the encoders 31 and 32 are fed to the controller 26. In particular, the number

of revolutions detected by the encoder 32 is used to determine the number of



revolutions of the screw 20. If an injection nolding machine is a hydraulic
i.nj ection nolding machi ne) a hydraulic injection cylinder nay be used to
repl ace the conversion systemfor converting a rotary novenent into a
linear movenent, which is effected by neans of the ball screwosngajbgogut
involved in the injection apparatus. In this case, the oil pressure within
the injection cylinder is neasured. Since the construction of the hydraulic
i njection nmolding nmachine is already well known in the art, it will not be
i |1ustrated HYQIUlL8eAf ariseiew &9.s specification. However, one subject
associated with the _above.descri.bed injectio nDIgin machine is to
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difference to zer oHolweler, dneSsuibjdth @8KodlbRANATA FIRONBAG-GESrRRAVAERAK I Oned
nold internal pressure feedback control system However, the nold I nternal
pressure feedédikg cwething isstpshenufabtune, inra $hagter2dhtase beeod fapidngt redutede t he
follow ng problens. That is, it is difficult to stabilize the pressure
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stabilize th internal pressure, hence nmaking it difficult to

manuf act ure nolded products of uniformweight. On the other hand, as

di scussed above, tfeordel ¢ hiHnefadhranB8RITd fohastsdf ShdHirh | t, tHrb Ri3ce on
the quality of the nolded products, especially on the weights thereof. In

vi ew of thi sheeheuggbsted meid mtzrgekpredssreneedbaek cardrd] sgstemet hlodhisf or
stabilizing the nold internal pressure, which nmethods are different from
that shown i makd nternal prrsserafRAc®act cratralcly kR, daund dilgtel peebsie ch

requires that a mapld i nternal, pressur ontrol system be connected in
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IS necessary that tHe injection
mold internal pressure measured by the mold internal pressure sensor and a
preset value of the mold internal pressure given as a target value, with the
control itself being effected by reducing the difference to zero.
Fig. 2 is a block diagram showing the above-mentioned mold internal
pressure feedback control system.
However, the mold internal pressure feedback control system shown in
Fig. 2 has been found to have the following problems. Thatis, it is difficult to
stabilize the pressure within the metal mold, merely by measuring the pressure

variations within the metal mold since there are some limits to the response



pressure and the nold internal pressure be set at the same tinme when
setting operation conditions. However, since the response of the nold
internal pressure has an extremely large time lag in the injection pressure
feedback system it is not easy to adjust the injection presngany@mogs it
easy to set the nold internal pressure, hgnce nmaking it difficult to set
operation conditions. In fact the nold internal pressure often changes in

t he manner shown in Fig . In order to obtain nol ded i)roducts of a good
quality, it ﬁ'@erﬁééfé%gaw”matm{ﬂéstwdAsiﬂé&%n it by diffigyitdo stabllize the okt i t
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accordance wth a difference between the neasu nold 1 nternal pressure
val ue and anwithlath infeicion @requLes sontolsyaset, & prest value ofemd ralld appataat us of
the present invention is suitable for use in an injection nolding machi ne
whi ch conpr i pessHrevdnd ajmeasuian viatusselithe saeisare canpanedwith each edien, so
pressure within a aV|t or Wt are assa
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dwel | pressul' Iogg) egé&%tl on and dwel |l pressure setting section, and a
nol d i nterna fessure setting section. The nold internal pressure setting

section incl udes ARl of%é%bb@é%@tho&ott %éd@s@&r‘y‘tﬁ&t t?e@%j‘é\‘}%rh pressure
preset value fed fromthe injection and dwel|l pressure setting section, a

det ect ed val peessupsraht eherresd internae pesuresbé edt btk sameaiime aviset sapingat i on
conditions. A pattern detected by the nold internal pressure sensor

obt ai ned vxhenpara’mnd@@dmo@aucﬁomevgrwwtﬁ@apspgnsm@ftbe@mldwem% stored as
t he nol d internal ressure S‘Yﬁﬂ{va ue ual nol di ng
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value fed fromthe injection and dwell pressure
In fact, the mold internal pressure often changes in the manner shown
in Fig. 3. In order to obtain molded products of a good quality, it is necessary
that the mold internal pressure be set so that it can change in accordance with
the graph shown in Fig. 3. This, however, makes it more difficult to set

operation conditions.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the present invention to provide a control

method for controlling an injection moliding machine, which is effective for



22 Mgy 2003 6 setting section. In this way, an injection and dwell pressure
feedback loop is used as a mnor loop to performa nold internal pressure

f eedback, thereby regulating an instruction value for injection and dwell.
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an expl anatory blqghwgyggb m
showi ng the construction of a notor-driveh injection noldi ng machi he I ch
I's one exanple of an injection nolding machine; Fig. 2 is a block diagram
showi ng a conventi onal er nal qﬁessure f eedback control system Fig.
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according to a second enbodi nment o e’ present venti on.

THE PREFERREDT SthBIDhYENNGIdMhtdinakiressmeeny an Bagy oferagioaontrol nmethod wil |
be described which is for controlling an injection nolding machi ne
according to a firEte epmisalimethodasff thépreaess éventiow ensuiiable Birgisednias a bl ock
di agram showi ng a control system for carrying out the present invention. In
Fig. 4, the PENIPBMAPOgnReiRpinadding &l NkATBRIRIESHHTESENSET B¥nsor 41 for
measuring the pressure qf .resir] Inpected in a netal gjpl d A m)lp I nt er nal
pressure val TEREAG P LT ENntg,:@a 6P AR HAS %F@?éﬁ?e r08idigreRe RIESPUE t o a
nozzl e i nterpalie! ¥ha R Pl FHBARK pFAYFOL2RUH R 6% nbZoib iRerat O

system a difference between a neasured I nternal pressure va

(measured byrddheprsakdrd fee8badk cOnPSIEYsRrieNAQoz4k ihteridl Res®lrd draser nal
pressure target value is calculated by a subtracter 42. A main 22 May

2003 cont r ol valystirethe sozrieinterad! resin prassere faedhack cosinolesysienh is bleanged

calcul ated djfference, a nozzle internal pressure preset value in the
nozzl e i nt er MACCOERANCEVIEL 8 iiEeTeBES &B«eesgmerr@raawwmldomewﬂ HBSIYE

nternal T es) i BLESSH ol PRINRGK-RRBLISreRUP LB A0 | nel udes

The control apparatus of the present invention is suitable for use in an
injection molding machine which comprises a mold internal pressure sensor for
measuring resin pressure within a metal mold cavity or within a resin flow
passage extending to the cavity, a pressure sensor for detecting injection and
dwell pressures, an injection and dwell pressure setting section, and a mold
internal pressure setting section. The mold internal pressure setting section
includes a memory. With respect to an injection and dwell pressure preset
value fed from the injection and dwell pressure setting section, a detected value
from the pressure sensor is fed back so as to set operation conditions. A
pattern detected by the mold internal pressure sensor obtained when a molded
product of a good quality was produced, is stored as the mold internal pressure
preset value in the memory. In an actual molding process, a detected value
from the pressure sensor is fed back, and a difference is also fed back between
the mold internal pressure preset value stored in the memory and a measured
value fed from the mold internal pressure sensor, thereby adjusting an injection

and dwell pressure preset value fed from the injection and dwell pressure



a nozzle internal pressure sensor 43 for neasuring the nozzle internal
resin pressure and outputting a neasured nozzle internal pressure val ue,
and a subtracter 44 for calculating a difference between the nozzle
internal pressure preset value changed by the above main contggnwgygbgg1and
a nmeasured nozzle internal pressure values In this way, the injection
pressure can be controlled in accordance with the difference cal cul ated by

the subtracter 44. The control system according to the present enbodi nent
is not a syst&WIg BECHAN: edDItistEERAGNIBERRN andsilimsassuse deedhasknaep i essur e

value. instead, it is a systemfor changing a preset val of the nozzle
i nt er nal res‘i’%?dp‘"?‘%ééﬁ'f‘grr%’@otﬂ EoR m% é’ﬁemﬁPWFUr%{%&BEa@aéH%@% th a
measur ed nol d i nt. ; val : i S, control system
accordi ng toglgHe%t“g‘pér@e'H? {rgéﬁ%%?%ﬁtﬂ@g}%ggﬁggﬁld&ag cascade control. O
course, the fundanental portion of the control systemis a conventional
nozzle internal resin pressure feedback control. However, the gain of the
overall control syBREF DESOREATIONOFIREE, DRAWVINGS its response
characteristic has been inproved) by changing the preset value of the
nozzl e internal reSont s assxpanata itk degraroisheyingdhe L0nsmuctioroeidance
wth a nmeasured E)ld internal pressure value. fn other words, since the

nozzl e i nt er MRICTHEESPISCURN E¥ding Machipe yieh isong SRTRIP S aBIiBieetoR o an

i njection de%:‘)%?”é]m idhe nold internal pressure sensor 41, and since a
measured nozzle'li errtu" 'pressure value fromthe nozzle internal pressure

sensor 43 s used pigl piig aRASN BblrdiRisnBwiRAS hRetiRal Molqinfémal pisaarr ©
value to be nore quickly responsive to the operation of the iInjection
devi ce. s fe2dbhyk 200@oldyetehore, with the use of the control system
according to the present enbodi ment, since the nold internal pressure can
be mai nt ai ned conskign8 is atgraph sbewing ehangesdnaield inteenahpragsdrepdadng vseof a
uni form wei g injectign nolding machine is a notor-driven injection

t. ILf an inj
mol di ng mch%%é%‘ﬁlﬁﬁlbﬂﬁ“cﬁaﬁ‘g PIOC&%ontrol process can be carried out in
the foll ow ng manner.. ty (] ] ' | edback
control system 40 l?lg él%gebdb@(od%g%rﬁ%ﬁaé@# ?tgﬁkﬁ@l Er‘rdﬂqi‘azé{aﬁg Cglgfﬁc#ﬁeg (tagnge
bet ween a nogzt 8ripdldRhBAl oheSFeEsht iR Ronvahye (to be changed in
accordance with the difference calculated by the subtracter 42) and the
measur ed nozzl e i nFigl Ba$ alesis dingraralshew(mpetreceedtiygtidrhef aczatrel i nt er nal
pressure sensor 43) zero. Specifically, the position of the screw 20 which
i's driven byapprraiys acsdrdingserassasndrernbodiment of e prepectineentipressure, will
be controlled in accordance with the above difference. On the other hand,
when an injection nolding machine is a hydraulic injection nolding machine,

the control proces,?E%hllgﬁ-@Wbk%gfe%%g%ﬁ%oégwowgw?mgner. That i5s)

the nozzle internal T€sin pressure stem40 is caused to
perform control towmkedlacdid FrY. A eRRIOMBRINGRiINGZ dbserivabaimah iPfgssur e
preset value (to be changed in accordance with the difference cal cul ated by
t he subtract esntd@kingad itjketiore amidied mentthe accodreingab giiressmbedinadntenf the
(detected by the nozzle internal pressure sensor 43) zero. Specifically,
the oil presgasenbinventionhy drigultiie aipecdiagrarnyshowing a ebnirolystasndenl | ed in
accordance with the above difference. | hi y, Wth the use of the
first enbodi RRRYINGOEREE Bresesh RIS | BHiiS: e mion P h D AR CHRESH 2. can
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enbodi nent o e present invention wll be described. contro
appar ?t us i spasistedkend®4 el to amdzjecittéranl @Bth phesblire[feodesck adnitadl i s
one o0
system 40. In the control system, a difference between a measured mold
internal pressure value (measured by the mold internal pressure sensor 41) and

a mold internal pressure target value is calculated by a subtracter 42. A main



9 22 May 2003 several processes for an injection nolding process. In fact,
an object to be controlled by the control apparatus of the present

enbodi ment is the injection servonotor (represented by a reference nuneral
11 in Fig. 1) if the injection nolding machine is a nntor-drbgqﬂa§gb@§tion
nol di ng machine. fn Fig. 5 the control apparatus according to the present
enbodi nent includes an nold internal pressure sensor 51 for neasuring a
resin pressure within a metal nold cavity or a resin pressure within a
resin flow pREYER) SYERMIsRrAYdEE 1@ BBakaR if Rccardanes siihdhe oainated f or

measuri ng in}gction and _dwel | Rressure, an ig%fctjoggand dwel | pressure

I \
setting sectf'8R"HES: széley’rﬂieﬂ ?IrPcr BFTHP RrpRRIVEYS i8d i”ﬁéz'sé@ﬁr rggin A
preset presswegsglaeléégggg%#&t oﬁégg@@ﬂ dwel | pressure which has been fed

fromthe injection &a etting section 53, is transmtted as
a speed instructi ophyahy8e it ddiy i yﬁ‘*é’?éfﬂ i i
cal cul ator 55 effect?/ngﬂag?i ngtﬂ)}?ae{?g?fééas%?%ﬁo;bﬁggfcegt@u trac?fgrlﬁg‘%éegnd a

cal cul ator 58 neerieiim@rds preddutt sehsorM3 Mrtridastifihgithe ind2getig@redidesiannect ed
between the nold internal pressure sensor 51 and the nold internal pressure

setting sectp@ssBe: artheulpoitiing atrEasarenezdeirdesal piasguseluenamdiahas a
cal cul ation function which wil| be described |later and al so has a nenory

54-1 for stof¥Ripdemt trricaieiaing peilfesence betsesn thangezleimernalipgessitrer nal
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51 is fed to the subtracter 59. W escribe ater, the swtch SW

is set ON whetcordhhncagithpes alflepenceotdittlattsby thedsubractsraqch SW2 is al so set
ON during an actual nolding process. In this way, when a neasured val ue

fromthe pressure teasontraizystenm adcerdingte bemresentamisyiimant ismjada i on and

dwel | pressure feedback control |oop is thus forpned. 22 May 2003 io The
operation of SYHeMd8heir %?tfyaﬁﬁgif’&tt&&aﬂ:aﬁa&f‘@ ’F’BHT’I??éer B?@@ﬁ%uém-mnt will
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i .
preset value fed fromthe injectiron and dwe pressure setting section 53,

t he nmeasur ediritédnaepiasenrd Veupr €Tihatris, thensmtrobdydtemf atobdind to tHeepasgnset ti ng
operation conditions. Then, when it has becone possible to obtain nol ded
products of empodimentatan he callng awaseadesyuntral. t OF aedrseNheduddamenitd] pattern
of the nmold intern ressure sensor 51 correﬁgondi ng to one shot of the

mol di ng pr ocBSE9 ;shggomlore/at%%%a&pnnaww B&eIe ¢HIaMA (PURSTHR AP ned) i s
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increased, and thus its response characteristic has been improved, by changing

the preset value of the nozzle internal resin pressure feedback control system

40 in accordance with a measured mold internal pressure value. in other

words, since the nozzle internal pressure sensor 43 is located at a position

closer to an injection device than the mold internal pressure sensor 41, and

since a measured nozzle internal pressure value from the nozzle internal

pressure sensor 43 is used, it is possible for a measured nozzle internal

pressure value to be more quickly responsive to the operation of the injection

device.



the switch SW is turned ON. At this time, the detected value fromthe
pressure sensor 52 is fed back to the subtracter 57, while the subtracter
59 is operated to calculate the difference between the nold internal
pressure preset value stored in the menory 54-1 and the neasuped xpbogsfrom
the nmold internal pressure sensor 51. Thegdifference thus cal culated is fed
to the adder 56 through the calculator 60 and the switch SW2. As a result,
the injection and dwel| pressure preset value fed fromthe injection and
dwel | pressure settheigfasecwitdihegse of g ented systeacaenaidingdohe presantabove

difference. This neans that the injection and dwe|l pressure feedback | oop
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pressure sensor 51, and the injection and dwell pressure feedback | oop may
be used as follewirg mapnen 03 hat ig, ioe nbzzip interes ffegn predslirg freadbeak qondéesur e

f eedback, thereby nmaking i ossible to obtain a hi%hly preci se and exactly
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Accordi ngly, on conditions are set I n advance for each type of

nmol ded produfdliowffg iaindiet.i MEhategcthe MRaskeriatkrvatrbsinipréshiraifaesbadresorararol ded
product of each type having a good quality was obtained) fed fromthe nold
i nternal presysiem 4@isscauset tbpestoomeebritrol thmaketbe giflederice titmeenihen t he

nol ded product to_ be manufactured nust be chan%gd from one rtﬁ%/’ifpe_to anot her)
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In this way, with the use of the first embodiment of the present invention,
the mold internal pressure can be maintained constant so that the weights of
molded products can be made uniform, thereby ensuring improvement in the
quality of molded products.

With reference to Fig. 5, a control apparatus formed according to a
second embodiment of the present invention will be described. The control

apparatus is suitable for use in an injection and dwell process which is one of



internal pressure setting section 54 can operate to sanple one neasured
pattern and to store a sanpled val ue. Subsequently, a calculation is
performed in which an average value is calculated froma plurality of

sanpl ed val ues obtained at the same sanpling timng wth respestyh92803
plurality of detected patterns, thereby cal culating, and thus obtal ning an
average value froma plurality of nmeasured patterns. As a third exanple,
the sanpling process for obtaining a detected pattern is not carried out
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used as a m peEsduPOBettidgeidctiest4an mol d internal pressure feedback, thereby
making it possible to obtain a highly precise and exactly stable nold

i nternal pressure dapabbepresspreodiiesd fay inetiltand dded tpsessura winichihga dleeny .
Therefore, it has becone possible to realize an easy setting of _a nold
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machi ne corrp%sgic{rlllg% gﬂtrr?()aiﬁélagfap'n%]ergggflc%sdl%Bgtéea;%ﬁvé %%E%Iggla?gn% ol system
including a mehdngakerifaiterpr essure sensor for detecting a nold internal

resin pressure as a nold internal pressure detected val ue, the nethod
conpri si ng: A switch SW1 is inserted and connected between the mold internal

pressure sensor 51 and the mold internal pressure setting section 54. The
mold internal pressure setting section 54 has a calculation function which will be
described later and also has a memory 54-1 for storing a mold internal pressure
preset value. The mold internal pressure preset value fed from the memory
54-1 is supplied to the adder 56 by way of a subtracter 59, a calculator 60 for
providing a gain, and a switch SW2. The detected value fed from the mold
internal pressure sensor 51 is fed to the subtracter 59. As will be described
later, the switch SW1 is set ON when setting operation conditions, and the
switch SW2 is also set ON during an actual molding process.

In this way, when a measured value from the pressure sensor 52 is fed
to the subtracter 57, an injection and dwell pressure feedback control loop is

thus formed.



measuring the nold internal pressure value and feeding the neasured nold
internal pressure value to the nozzle internal resin pressure feedback
control system providing a nozzle internal pressure preset value in the
nozzle internal resin pressure feedback control system and changapgosde
nozzle internal resin pressure in accordance with a difference between the
nmeasured nol d internal pressure value and the nold internal pressure preset
value. 2. A nmethod_for controll 8 an injection ﬁD|dIn% machi ne accordi ng

to claim1, wherein'dARPTRYD Ioétr?% IapPéE?}tHS ﬁP‘é%’glﬂQet BB PHeR&tcont r ol
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the nozzle internal pressure preset val ue and the neasured nozzl e internal

pressure valgwitch3SWR amet thated OFFCOThaDIs| iMtl réspadijie eid mﬁ;dﬂi@h@rﬂgdmchl ne
according to claim2, wherein the inj ection nol di ng machine is a hydraulic

i nj ection nupressgrerpedeneluafet frbm thezzjeetiomand dale!l ipeessurpsetting eedtieedback
control systemoperates so as to control an oil pressure in a hydraulic

i nj ection cy?3 i@ Mmeasusee yalatam e Rrassereisensr Sde fek pasleihergdyrigiting
i nt er nal pressur res
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i njection servonotor, in 22 May 2003 15 accordance with the difference

bet ween t he proz%sa(wrnmeanadnldpdemducé havirgegoaraduaitawas tiiitainedssisrstaredma®r nal
nozzl e pressure value, 5. An apparatus for controlli %_ran i njection nolding
machi ne, corbEiMPINgNETRY RICPSHIBRIaPet Ak i tBedRe®erY $471. measuring a resin
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xtondi ng t ot he. canrey e el B beiadies 1k SWhETEM s MR PER vaie anc
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i nt er nal pressure settlng section, wherein: the nold interna pressure

setting sectpeBsimciarios 52 |§ﬁé@b¥ckwﬂhb dudSReRyr S7pwaile ittie egtraitennd isinel |
pressure preset value fed fromthe injection and dwell|l pressure setting

section, a nepsratettocdicdate e diterepre bstweersthesoold isterea maskuremraset o set
operation conditions, a rreasuredﬁ%gttern of the npold internal pressure

sensor, obt aY2|d@l Sigfed lrat%mmorpj Landdhe mersyed e fipmine moddintemal i s
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through the calculator 60 and the switch SW2. As a result, the injection and
dwell pressure preset value fed from the injection and dwell pressure setting
section 53 is adjusted in accordance with the above difference. This means
that the injection and dwell pressure feedback loop is used as a minor loop to
effect mold internal pressure feedback, thereby reguiating an instruction value
to be fed to the injection servomotor.

In this way, during the actual molding process, when the switch SW1 is
turned OFF and the switch SW2 is turned ON, the difference may be calculated
between the mold internal pressure preset value stored in the memory 54-1 and
the measured mold internal pressure value from the mold internal pressure

sensor 51, and the injection and dwell pressure feedback loop may be used as



the pressure sensor is fed back, a difference between a nold internal
pressure preset value stored in the nmenory and a neasured value fed from
the nold internal pressure sensor is fed back, thereby adjusting the

i njection and dwell pressure preset value fed fromthe injectQqug@godgell
pressure setting section, so that an injegtion and dwell pressure Teedback
| oop is used as a mnor loop to performnold internal pressure feedback,
thereby regulating an instruction value for injection and dwell pressure.

6. An appar a@RinpoloopdpEifect MRl intenal riessr fretkadig thateby makingbr di ng to
laim5, wh ' | Lity of t o1 di t
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val ues obtained fromthe neasured patterns are stored as nold internal

pressure preseuldathengise betdifficokrodyal iith, Aner@pp @natitisg Batatsivrgd ipfddtion an
i njection nolding machine according to claimb5, wherein a sanpling process
f or obt ai ni ngpoidieg weeeassed patterns is performed within a predeterm ned

time period during_one shot of noldin rocessing. 9. An apparatus for
control ling an inj BEENANOFEI e@w&ﬁgﬂg%gﬁbp%@eqe@tm IPENHRRAT 819 wi t h

respect Lot e chBbellg0oade I RORRHLRAESH edldife [l g Lhe

I nj ection an ressure s erence 1s back

between a measyémbdpatA firsteRaRPld, Vatibas RRYERIof rdkbufedBagerad val ue fed
fromthe nold internal pressure sensor, said feedback being effected only

Wi thin a predetresporiity to ditfereit iygmbstfmholged peoduts, ief, vaviods mgoldriewessli ng.
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pressure preset values corresponding to different types of molded products are
stored in advance in the memory 54-1 of the mold internal pressure setting
section 54. This is because an injection molding machine is required to
change its molding conditions from time to time in accordance with different
requirements for producing different types of molded products. Accordingly,
operation conditions are set in advance for each type of molded product. At
this time, each measured pattern (obtained when a molded product of each type
having a good quality was obtained) fed from the mold internal pressure sensor
51 is stored in the memory 54-1. Then, when the molded product to be
manufactured must be changed from one type to another, a mold internal
pressure preset value corresponding to the molded product of the new type is
selected and read out from the memory 54-1, so as to be used as the mold
internal pressure preset value for carrying out the actual molding process.

As a second example, a plurality of measured patterns (obtained when

a molded product of each type of a good quality was obtained) are obtained and
the average of the plurality of the measured patterns is stored as mold internal

pressure preset values in the memory 54-1. For this reason, the mold internal

pressure setting section 54 has a calculation function. That is, the mold
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As a third example, the sampling process for obtaining a detected
pattern is not carried out during the entire time period for one shot of molding
process, but for only during a part of the time period. At this time, for example,
a mold internal pressure will change in accordance with the graph shown in Fig.
3. However, the time period during which a fluid resin can maintain its
flowability is not covered by the entire time period shown in Fig. 3, but is
covered only by the first portion T of the time period. In other words, the above
control according to the present invention means that the time period T shown
in Fig. 3 will function effectively. Taking the above into account, the above-
described sampling process is carried out only in the time period T shown in Fig.
3, while measured patterns obtained in the time period T are stored as mold
internal pressure preset value in the memory 54-1. At this time, the calculation
for obtaining the difference between the measured pattern stored in the memory
54-1 and the measured value fed from the mold internal pressure sensor 51, is
required to be carried out only in the time period T of the above one shot.

In the second embodiment of the present invention, the injection and
dwell pressure feedback loop is used as a minor loop to effect an mold internal
pressure feedback, thereby making it possible to obtain a highly precise and
exactly stable mold internal pressure capable of producing molded products of a
good quality. Therefore, it has become possible to realize an easy setting of a

mold internal pressure which would otherwise be difficult to control, thereby
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109 () - WWYXX /] a'1?.SHﬁ%éthbéf\fcI)r]?:Qoo{?trolling an injection molding machine comprising a
nozzie internal resin pressure feedback control system including a mold internal
pressure sensor for detecting a mold internal resin pressure as a mold internal
pressure detected value, the method comprising:

measuring the mold internal pressure value and feeding the measured
mold internal pressure value to the nozzle internal resin pressure feedback
control system; providing a nozzie internal pressure preset value in the nozzle
internal resin pressure feedback control system; and changing the nozzle
internal resin pressure in accordance with a difference between the measured
mold internal pressure value and the mold internal pressure preset value.

2. A method for controlling an injection molding machine according to
claim 1, wherein the nozzle internal resin pressure feedback control system
includes a nozzle internal pressure sensor for measuring a nozzle internal resin
pressure as a measured nozzle internal pressure value, so as to control an
injection pressure in accordance with the difference between the nozzle internal
pressure preset value and the measured nozzle internal pressure value.

3. A method for controlling an injection molding machine according to
claim 2, wherein the injection molding machine is a hydraulic injection molding
machine, and the nozzle internal resin pressure feedback control system
operates so as to control an oil pressure in a hydraulic injection cylinder in
accordance with the difference between the nozzle internal pressure preset
value and the measured nozzle internal pressure value.

4. A method for controlling an injection molding machine according to
claim 2, wherein the injection molding machine is a motor-driven injection

molding machine, the nozzle internal resin pressure feedback control system

operates to control the position of a screw driven by an injection servomotor, in
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value and the measured internal nozzie pressure value.

5. An apparatus for controlling an injection molding machine,
comprising a mold internal pressure sensor for measuring a resin pressure
within a metal mold cavity or within a resin flow passage extending to the cavity,
a pressure sensor for measuring an injection and dwell pressure, an injection
and dwell pressure setting section, and a mold internal pressure setting section,
wherein:

the mold internal pressure setting section includes a memory;

with respect to an injection and dwell pressure preset value fed from the
injection and dwell pressure setting section, a measured value from the
pressure sensor is fed back so as to set operation conditions, a measured
pattern of the mold internal pressure sensor, obtained when a molded product
of a good quality was produced, is stored as mold internal pressure preset
values in the memory;

and wherein in an actual molding process, a measured value fed from
the pressure sensor is fed back, a difference between a mold internal pressure
preset value stored in the memory and a measured vaiue fed from the mold
internal pressure sensor is fed back, thereby adjusting the injection and dwell
pressure preset value fed from the injection and dwell pressure setting section,
so that an injection and dwell pressure feedback loop is used as a minor loop to
perform mold internal pressure feedback, thereby regulating an instruction value
for injection and dwell pressure.

6. An apparatus for controlling an injection molding machine according
to claim 5, wherein a plurality of measured patterns corresponding to different
types of molded products are stored in advance in the memory and are

optionally selectable.
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product are obtained, and average values obtained from the measured patterns
are stored as mold internal pressure preset values in the memory.

8. An apparatus for controlling an injection molding machine according
to claim 5, wherein a sampling process for obtaining the measured patterns is
performed within a predetermined time period during one shot of moiding
processing.

9. An apparatus for controlling an injection molding machine according
to claim 8, wherein with respect to the injection and dwell pressure preset value
fed from the injection and dwell pressure setting section, a difference is fed
back between a measured pattern stored in the memory and a measured value

fed from the mold internal pressure sensor, said feedback being effected only

within a predetermined time period during one shot of molding processing.



