
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  3 8 2   8 5 7   B 1  

©  E U R O P E A N  

©  Date  of  publication  of  patent  specification: 

©  Application  number:  89908875.1 

@  Date  of  filing:  27.07.89 

©  International  application  number: 
PCT/JP89/00772 

©  International  publication  number: 
WO  90/01405  (22.02.90  90/05) 

PATENT  S P E C I F I C A T I O N  

03.11.93  ©  int.  ci.5:  B29C  4 5 / 7 6  

(54)  POSITIONING  METHOD  FOR  AN  ELECTRICALLY-DRIVEN  INJECTION  MOLDING  MACHINE. 

00 

m  
00 

CM 
00 
00 

©  Priority:  04.08.88  JP  193347/88 

©  Date  of  publication  of  application: 
22.08.90  Bulletin  90/34 

©  Publication  of  the  grant  of  the  patent: 
03.11.93  Bulletin  93/44 

@  Designated  Contracting  States: 
CH  DE  FR  GB  IT  LI 

©  References  cited: 

No  further  relevant  documents  have  been 
disclosed. 

©  Proprietor:  FANUC  LTD. 
3580,  Shibokusa  Aza-Komanba,  Oshino-mura 
Minamitsuru-gun,  Yamanashi  401-05(JP) 

©  Inventor:  NEKO,  Noriaki  Fanuc  Dai-3  Vira- 
karamatsu 
3527-1,  Shibokusa 
Oshino-mura, 
Minamitsuru-gun 

Yamanashi  401-05(JP) 
Inventor:  KAMIGUCHI,  Masao  Room  6-207, 
Fanuc 
Manshonharimomi 
3537-1,  Shibokusa 
Oshino-mura, 
Minamitsuru-gun  Yamanashi  401-05(JP) 

©  Representative:  Billington,  Lawrence  Emlyn  et 
al 
HASELTINE  LAKE  &  CO 
Hazlitt  House 
28  Southampton  Buildings 
Chancery  Lane 
London  WC2A  1AT  (GB) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 
may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.6/3.3.  1) 



1 EP  0  382  857  B1 2 

Description 

The  present  invention  relates  to  a  positioning 
method  according  to  the  preamble  of  claim  1  . 

An  electrically-operated  injection  molding  ma- 
chine  is  provided  with  various  operating  units  in- 
cluding  an  injection  unit  arid  the  like,  each  of  which 
is  driven  by  a  corresponding  one  or  more  ser- 
vomotors,  to  perform  an  injection  molding  cycle 
including  an  injection  process,  etc.  In  a  respective 
process  of  the  injection  molding  cycle,  positioning 
control  for  one  or  more  control  axes,  corresponding 
to  the  same  process,  is  carried  out.  For  instance,  in 
a  final  stage  of  the  injection  process,  positioning 
control  to  an  injection  end  position  on  an  injection 
axis  is  carried  out.  To  this  end,  an  injection  mold- 
ing  machine  of  this  kind  is  provided  with  servo 
circuits  for  individual  axes  so  as  to  control  the  drive 
of  the  servomotors  for  these  axes.  Each  of  the 
servo  circuits  receives  a  pulse  train,  indicative  of  a 
target  motor  rotation  position  and  supplied  from  a 
numerical  control  unit,  and  another  pulse  train,  indi- 
cative  of  an  actual  motor  rotation  position  and 
supplied  from  a  position  detector  mounted  on  the 
servomotor  concerned,  to  effect  positioning  to  the 
target  rotation  position. 

Generally,  in  order  to  effect  the  positioning  with 
a  desired  accuracy  and  within  a  desired  setting 
time,  the  positioning  is  completed  when  the  actual 
motor  rotation  position  falls  within  an  allowable 
positioning  section  having  a  predetermined  width 
and  consisting  of  positive-side  and  negative-side 
regions,  which  are  adjacent  to  each  other  with 
respect  to  a  boundary  at  which  the  target  rotation 
position  is  located.  Here,  the  positive-side  region 
indicates  part  of  the  allowable  positioning  section  at 
the  side  away  from  the  origin  of  a  coordinate 
system,  which  is  set  for  an  associated  axis,  with 
respect  to  the  target  position,  and  the  negative-side 
region  indicates  part  of  the  section  at  the  side 
facing  the  coordinate  origin.  Conventionally,  the 
width  of  the  positive-side  region  of  the  allowable 
positioning  section  and  the  width  of  the  negative- 
side  region  thereof  are  set  to  the  same  value  of 
"W/2",  as  shown  in  Fig.  4,  wherein  reference  sym- 
bol  W  indicates  the  width  of  the  allowable  position- 
ing  section,  and  PS  indicates  the  target  position. 

In  certain  cases,  it  is  preferable  to  effect  the 
positioning  for  each  of  control  axes  in  a  specific 
manner  which  is  determined  in  dependence  on  an 
operating  mode  of  the  associated  operating  unit 
such  as  the  direction  to  which  the  operating  unit  is 
operated  and  a  function  to  be  achieved  by  the 
operating  unit.  For  instance,  in  order  to  effect  the 
injection  by  which  a  predetermined  amount  of  shot 
can  be  attained,  preferably,  the  injection  process 
should  be  completed  and  a  shift  to  the  hold  pro- 
cess  should  be  made  at  a  screw-moving-position 

which  slightly  exceeds  a  target  injection  end  posi- 
tion.  On  the  other  hand,  in  order  to  protect  a  mold 
of  a  type  which  is  liable  to  be  damaged  when  a 
mold-opening  operation  is  continued  even  after  a 

5  predetermined  mold-opening  stroke  is  reached,  if 
such  a  type  of  mold  is  employed,  the  mold-open- 
ing  process  should  preferably  be  completed  at  a 
movable-platen-moving-position  slightly  short  of  a 
target  mold-opening  end  position.  In  other  words,  if 

io  the  respective  origins  of  coordinate  systems  set  for 
the  injection  and  the  mold-clamping  axes  are  lo- 
cated  at  the  sides  opposite  the  directions  of  injec- 
tion  and  mold-clamping,  the  injection  screw  should 
preferably  be  positioned  to  a  position  falling  within 

75  the  negative-side  region  of  the  allowable  position- 
ing  section  associated  with  the  target  injection  end 
position,  whereas  the  movable  platen  should  pref- 
erably  be  positioned  to  a  position  falling  within  the 
positive-side  region  of  the  allowable  positioning 

20  section  associated  with  the  target  mold-opening 
end  position. 

However,  the  aforementioned  conventional 
method  cannot  achieve  the  positioning  to  a  position 
falling  within  an  arbitrary  one  of  the  positive-side 

25  and  negative-side  regions  of  the  allowable  position- 
ing  section,  although  the  positioning  within  this 
section  can  be  surely  made.  In  this  respect,  con- 
ventionally,  the  target  position  is  shifted  to  either 
one  of  positive  and  negative  sides  by  the  half  width 

30  "W/2"  of  the  allowable  positioning  section,  where 
required,  in  view  of  the  operating  manner  of  an 
associated  operating  unit  of  the  injection  molding 
machine.  More  specifically,  if  the  positioning  to  a 
moving  position  exceeding  the  target  position  PS 

35  should  be  made,  as  with  the  aforesaid  case  for 
shifting  from  the  injection  process  to  the  hold  pro- 
cess,  the  target  position  is  set  to  "PS  +  W/2",  as 
shown  in  Fig.  5.  On  the  other  hand,  if  the  position- 
ing  to  a  moving  position  short  of  the  target  position 

40  should  be  made  as  in  the  case  of  mold-opening 
end  operation,  the  target  position  is  set  to  "PS  - 
W/2",  as  shown  in  Fig.  6.  In  this  manner,  the 
respective  target  position  should  be  shifted,  if  nec- 
essary,  in  the  light  of  the  operating  manner  of  the 

45  associated  operating  unit.  Accordingly,  labor  is  re- 
quired  for  the  preparation  of  a  control  program. 
Moreover,  positioning  accuracy  deteriorates  be- 
cause  an  effective  width  of  a  corresponding  one  of 
the  positive-side  and  negative-side  regions  of  the 

50  allowable  positioning  section  is  increased  due  to 
the  shift  of  the  target  position.  A  positioning  meth- 
od  according  to  the  preamble  of  the  attached  claim 
1  is  disclosed  in  JP-A-62-290513. 

The  object  of  the  present  invention  is  to  pro- 
55  vide  a  positioning  method  which  is  capable  of 

positioning  an  operating  position  of  a  respective 
operating  unit  of  an  electrically-operated  injection 
molding  machine,  with  ease,  preferably  in  an  opti- 
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mum  way  which  is  determined  in  dependence  on 
an  operating  manner  of  the  operating  unit. 

This  object  is  achieved  according  to  the  inven- 
tion  by  a  positioning  method  as  specified  in  claim 
1  .  Particular  embodiments  of  the  invention  are  dis- 
closed  in  the  dependent  claims  2  to  5.  Preferably, 
said  widths  of  said  positive-side  and  negative-side 
regions  are  set  in  dependence  on  an  operating 
direction  to  which  said  operating  unit  is  operated 
and  an  operation  to  be  achieved  by  said  operating 
unit. 

As  mentioned  above,  if  the  widths  of  the 
positive-side  and  negative-side  regions  of  the  al- 
lowable  positioning  section,  associated  with  the  op- 
eration  of  the  operating  unit  of  the  electrically- 
operated  injection  molding  machine,  are  set  in  a 
manner  independently  from  each  other,  the  posi- 
tioning  of  the  operating  unit  can  be  effected  in  an 
optimum  manner  suitable  for  the  mode  in  which  the 
operating  unit  is  operated,  with  reduction  of  load  to 
an  operator  or  a  programmer  and  with  no  deteriora- 
tion  in  positioning  accuracy.  In  other  words,  the 
positioning  to  an  optimum  target  position  can  be 
carried  out  with  an  optimum  positioning  accuracy  in 
the  light  of  the  direction  to  which  the  operating  unit 
is  operated  and  the  function  to  be  achieved  by  the 
operation  section. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  flowchart  showing  a  positioning-end 
discriminating  processing  in  a  positioning  meth- 
od  according  to  an  embodiment  of  the  present 
invention; 
Fig.  2  is  a  schematic  view  showing  part  of  an 
injection  molding  machine  for  embodying  the 
method  of  Fig.  1  ; 
Fig.  3  is  a  view  showing,  by  way  of  example,  an 
allowable  positioning  section,  which  is  set  in 
accordance  with  the  method  of  Fig.  1; 
Fig.  4  is  a  view  showing,  by  way  of  example,  an 
allowable  positioning  section  set  by  a  conven- 
tional  positioning  method; 
Fig.  5  is  a  view  showing  another  example  of  an 
allowable  positioning  section  set  by  the  conven- 
tional  method;  and 
Fig.  6  is  a  view  showing  still  another  example  of 
an  allowable  positioning  section  set  in  accor- 
dance  with  the  conventional  method. 
An  electrically-operated  injection  molding  ma- 

chine  to  which  a  positioning  method  according  to 
an  embodiment  of  the  present  invention  is  applied, 
comprises  various  operating  units  (not  shown)  such 
as  injection  unit  (mentioned  later),  screw  rotation 
unit,  mold-clamping  unit,  eject  unit,  and  is  so  ar- 
ranged  as  to  control  the  drive  of  these  operating 
units  by  means  of  a  numerical  control  unit 
(hereinafter,  referred  to  as  NC  unit),  mentioned 

later,  and  a  programmable  machine  controller  (not 
shown).  Referring  to  Fig.  2,  the  injection  unit  in- 
cludes  an  injection  servomotor  2  having  a  pulse 
coder  3  and  operable  to  axially  drive  a  screw  1, 

5  disposed  within  a  heating  cylinder  4,  through  a 
rotary  motion/linear  motion  conversion  mechanism 
(not  shown). 

The  NC  unit  100  includes  a  central  processing 
unit  101  for  numerical  control  (hereinafter,  referred 

w  to  as  NCCPU)  to  which  are  connected  a  ROM  101a 
storing  therein  a  management  program  for  univer- 
sally  controlling  the  injection  molding  machine,  and 
a  RAM  101b  for  temporal  or  temporary  storage  of 
data.  Further,  servo  circuits  (only  the  servo  circuit 

is  corresponding  to  the  injection  servomotor  2  is 
shown  by  numeral  106)  for  controlling  the  drive  of 
servomotors  of  the  various  operating  units  are  con- 
nected  to  the  NCCPU  through  a  servo  interface 
107.  The  NC  unit  100  further  includes  a  central 

20  processing  unit  102  for  the  programmable  machine 
controller  (hereinafter,  referred  to  as  PMCCPU)  to 
which  are  connected  a  ROM  102a  storing  therein, 
e.g.,  a  sequence  program  for  controlling  a  se- 
quence  operation  of  the  injection  molding  machine, 

25  and  a  RAM  102b  for  temporal  storage  of  data. 
Reference  numeral  103  denotes  a  non-volatile 

shared  RAM,  consisting  of  bubble  memory,  CMOS 
memory  or  the  like,  for  storing  therein  an  NC 
program  and  various  molding  condition  parameters. 

30  In  the  NC  program,  widths  of  positive-side  and 
negative-side  regions,  set  in  an  independent  man- 
ner,  of  allowable  positioning  sections  for  each  of 
individual  axes  (various  operating  units)  are  stated 
together  with  an  associated  target  value.  Here,  the 

35  positive-side  region  of  the  allowable  positioning 
section  indicates  part  of  the  same  section  at  the 
side  away  from  the  origin  of  a  coordinate  system, 
set  for  an  associated  control  axis,  with  respect  to 
the  target  position  on  the  same  axis,  and  the 

40  negative-side  region  indicates  part  of  the  allowable 
positioning  section  at  the  side  facing  the  coordinate 
origin.  In  an  example  of  Fig.  3,  the  coordinate 
system  of  the  axis  is  set  in  such  a  manner  that  the 
coordinate  position  (the  operating  position  of  an 

45  associated  operating  unit  of  the  injection  molding 
machine)  decreases  along  the  direction  (shown  by 
arrow  a)  to  which  the  operating  unit  is  operated. 
The  widths  of  the  positive-side  and  negative-side 
regions  of  the  allowable  positioning  section  are  set 

50  to  "W1"  and  "W2",  respectively.  The  values  W1, 
W2  are  positive  or  zero,  respectively,  and  the  width 
W  of  the  whole  section  is  equal  to  the  sum  of  W1 
and  W2.  In  the  present  embodiment,  the  width  W1 
of  the  positive-side  region  of  the  allowable  position- 

55  ing  section  associated  with  the  injection  axis  is  set 
to  "0",  so  that  a  shift  from  the  injection  process  to 
the  hold  process  is  made  when  the  screw  1 
reaches  the  target  injection  end  position  or  a 

3 
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screw-moving  position  which  slightly  exceeds  the 
target  injection  end  position  toward  the  mold- 
clamping  unit  by  a  permissible  distance. 

Referring  to  Fig.  2  again,  in  the  NC  unit  100, 
respective  busses  of  the  CPUs  101,  102,  the 
shared  RAM  103,  an  input  circuit  104,  and  an 
output  circuit  105  are  connected  to  a  bus  arbiter 
controller  (hereinafter,  referred  to  as  BAC)  108  for 
control  of  selection  of  a  bus  to  be  enabled  at  a 
certain  information  processing  cycle  of  the  NC  unit 
100.  Further,  a  manual  data  input  device  with  a 
CRT  display  (hereinafter,  referred  to  as  CRT/MDI) 
110  is  connected  to  the  BAC  108  through  an  oper- 
ator  panel  controller  109,  so  that  an  operator  is 
permitted  to  operate  various  operative  keys  of  the 
CRT/MDI  110  including  software  keys  and  ten-key 
pad,  so  as  to  input  various  control  parameters 
including  the  molding  condition  parameters. 

In  the  following,  operation  of  the  injection  mold- 
ing  machine  constructed  as  above  will  be  ex- 
plained. 

During  operation  of  the  injection  molding  ma- 
chine,  the  NCCPU  101  performs  the  pulse  distribu- 
tion  to  servo  circuits  of  associated  operating  units 
of  the  molding  machine  through  the  servo  interface 
107,  and  the  PMCCPU  102  performs  sequence 
control  for  associated  operating  units,  respectively, 
in  accordance  with  the  NC  program  and  various 
control  parameters  stored  in  the  shared  RAM  103 
and  with  the  sequence  program  stored  in  the  ROM 
102a.  As  a  result,  the  injection  molding  cycle  which 
consists  of  a  series  of  processes  of  mold-opening, 
mold-closing,  mold-clamping,  metering,  injection, 
hold,  ejection  of  a  molded  product,  etc.  is  carried 
out  in  basically  the  same  manner  as  in  the  conven- 
tional  molding  machine. 

During  the  time  period  in  which  the  pulse  dis- 
tribution  operation  is  performed,  each  of  registers 
(not  shown)  accommodated  in  the  servo  interface 
107  is  supplied  with  a  command  pulse  train  from 
the  NCCPU  101  and  a  feedback  pulse  train  from 
the  pulse  coder  3  corresponding  to  the  same  regis- 
ter,  so  that  the  register  is  stored  with  a  value, 
indicative  of  the  actual  rotation  position  of  the  ser- 
vomotor  corresponding  to  the  same  register  (the 
actual  operating  position  of  the  associated  operat- 
ing  unit).  The  NCCPU  101  periodically  reads  out 
the  stored  values  of  the  respective  registers  in  the 
servo  interface  107,  and  writes  these  values  into 
present-value  registers  (not  shown)  in  the  shared 
RAM  103,  respectively,  through  the  BAC  108. 

The  PMCCPU  102  executes  a  positioning-end 
discriminating  processing  for  the  individual  axes  at 
predetermined  intervals  of  cycle.  With  reference  to 
Fig.  1,  the  processing  for  the  injection  axis,  by  way 
of  example,  will  be  explained  hereinbelow. 

After  start  of  the  injection  process,  the 
PMCCPU  102  reads  out  the  actual  moving  position 

PA,  at  the  present  time,  for  the  injection  axis 
through  the  BAC  108  from  the  present-value  regis- 
ter  for  the  injection  axis  in  the  shared  RAM  103  at 
predetermined  intervals  of  cycle  (step  S1),  and 

5  reads  out,  from  the  shared  RAM  103,  the  target 
injection-end  position  PS  and  the  widths  W1  ,  W2  of 
the  positive-side  and  negative-side  regions  of  the 
allowable  positioning  section  associated  therewith, 
which  are  stated  in  the  NC  program.  Whereupon, 

io  the  PMCCPU  determines  whether  or  not  the  screw 
1  has  moved  to  a  position  falling  within  the  allowa- 
ble  positioning  section,  associated  with  the 
injection-end  position.  More  specifically,  the 
PMCCPU  determines,  at  the  step  S2,  whether  or 

is  not  the  value  PA  is  equal  to  or  less  than  the  sum 
PS  +  W1  of  the  target  injection-end  position  PS 
and  the  width  W1  (  =  0)  of  the  positive-side  region 
of  the  allowable  positioning  section,  and  further 
determines,  at  the  step  S3,  whether  or  not  the 

20  value  PA  is  equal  to  or  larger  than  the  value  PS  - 
W2  obtained  by  subtracting  the  width  W2  of  the 
negative-side  region  of  the  allowable  positioning 
section  from  the  value  PS. 

In  case  that  the  coordinate  system  is  set  for 
25  the  injection  axis  as  shown  in  Fig.  3,  the  actual 

position  PA  gradually  decreases,  with  advancement 
of  the  injection  process.  At  an  initial  stage  of  the 
injection  process,  the  actual  value  PA  is  larger  than 
the  value  PS  +  W1,  and  hence  the  result  of 

30  determination  at  the  step  S2  is  negative  (NO).  In 
this  case,  the  PMCCPU  202  determines  that  the 
positioning  of  the  screw  1  to  the  target  injection- 
end  position  has  not  been  completed  as  yet,  and 
completes  the  determination  processing  of  the 

35  present  cycle,  and  then  performs  the  same  deter- 
mination  in  the  next  determination  processing  cy- 
cle. 

Thereafter,  if  the  result  of  the  determination  at 
the  step  S2  becomes  affirmative  (YES)  in  a  certain 

40  discrimination  processing  cycle,  then  the  PMCCPU 
determines,  at  the  step  S3,  whether  or  not  the 
value  PA  is  equal  to  or  larger  than  the  value  PS  - 
W2  in  the  aforementioned  manner.  Ordinally,  the 
result  of  determination  at  the  step  S3  is  affirmative. 

45  In  this  case,  the  PMCCPU  102  determines  that  the 
screw  1  has  reached  the  target  injection-end  posi- 
tion  or  a  moving  position  which  slightly  exceeds 
the  target  position,  and  then  writes  a  positioning- 
end  signal  into  the  shared  RAM  103  (step  S4),  to 

50  complete  the  discrimination  processing  for  the 
injection-end  position.  In  response  to  the 
positioning-end  signal  being  written,  the  injection 
process  is  completed.  This  results  in  a  suitable 
shot  whose  amount  is  accurately  controlled. 

55  Whereupon  the  hold  process  is  entered. 
On  the  other  hand,  the  PMCCPU  determines 

that  the  positioning  of  the  screw  1  to  the  injection- 
end  position  has  not  been  completed  as  yet  due  to 

4 
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the  presence  of  overshoot  in  controlling  the  drive  of 
the  screw  1,  for  instance,  so  long  as  the  result  of 
the  determination  at  the  step  S3  is  negative  even 
when  the  determination  result  of  the  step  S2  is 
affirmative,  completes  the  present  determination 
processing  cycle,  and  repeats  the  processing  of 
Fig.  1  in  the  next  determination  processing  cycle. 
Thereafter,  the  determination  result  at  the  step  S3 
becomes  affirmative,  and  then  the  processing  ad- 
vances  to  the  aforesaid  step  S4. 

Further,  positioning  for  other  control  axes  of  the 
injection  molding  machine  is  effected  in  the  afore- 
mentioned  manner.  For  instance,  in  case  that  the 
injection  molding  machine  is  mounted  with  a  mold 
of  a  type  which  is  liable  to  be  damaged  when  the 
mold-opening  operation  is  continued  over  a  stroke 
larger  than  a  predetermined  mold-opening  stroke, 
the  width  of  a  corresponding  one  of  the  positive- 
side  and  negative-side  regions  of  the  allowable 
positioning  section,  associated  with  the  mold- 
opening-end  position  of  the  mold-clamping  unit,  is 
set  to  "0",  so  that  the  mold-opening  operation  is 
finished  at  the  target  mold-opening-end  position  or 
a  movable-platen-moving  position  slightly  short  of 
the  target  position,  to  thereby  protect  the  mold. 

The  present  invention  is  not  limited  to  the 
foregoing  embodiment,  and  various  modifications 
thereof  may  be  made.  For  instance,  although  the 
positioning  widths  W1  ,  W2  are  indicated  in  the  NC 
program  in  the  foregoing  embodiment,  the  position- 
ing  widths  W1,  W2  may  be  stored  in  a  predeter- 
mined  storage  region  of  the  shared  RAM  103  in 
response  to  a  manual  operation  of  a  keyboard  of 
the  CRT/MDI  110  for  setting  the  positioning  widths, 
so  that  these  stored  values  W1  ,  W2  are  referred  to 
during  the  positioning-end  discrimination  process- 
ing.  Further,  the  discrimination  of  completion  of 
positioning  may  be  made  on  the  basis  of  an  actual 
position  error,  although,  in  the  embodiment,  such 
discrimination  is  effected  on  the  basis  of  target 
position  PS,  actual  position  PA  and  positioning 
widths  W1  ,  W2.  In  this  case,  the  absolute  value  of 
the  actual  position  error,  which  error  is  stored  in  a 
position  error  register  provided  in  a  servo  circuit  or 
a  servo  interface  and  then  transferred  to  and  stored 
in  the  shared  RAM,  is  compared  with  each  of  the 
positioning  widths  W1  ,  W2,  and  completion  of  the 
positioning  is  determined  when  the  absolute  value 
of  the  actual  position  error  is  less  than  both  of  the 
positioning  widths. 

Claims 

1.  A  positioning  method  for  positioning  an  operat- 
ing  position  of  an  operating  unit  (1),  driven  by 
a  servomotor  (2),  of  an  electrically-operated 
injection  molding  machine  within  a  predeter- 
mined  allowable  positioning  section  containing 

a  target  position  (PS),  characterised  by  steps 
of: 

(a)  setting  a  width  (W1)  of  a  positive-side 
region  of  said  allowable  positioning  section 

5  at  one  side  of  said  target  position  (PS);  and 
(b)  setting  a  width  (W2)  of  a  negative-side 
region  of  said  allowable  positioning  section 
at  the  other  side  of  said  target  position  (PS) 
in  a  manner  independently  from  said  width 

io  (W1)  of  said  positive-side  region,  said 
negative-side  region  being  adjacent  to  said 
positive-side  region. 

2.  A  positioning  method  according  to  claim  1, 
is  wherein  said  widths  (W1  and  W2)  of  said 

positive-side  and  negative-side  regions  are  set 
in  dependence  on  an  operating  direction  to 
which  said  operating  unit  (1)  is  operated,  and 
an  operation  to  be  achieved  by  said  operating 

20  unit  (1). 

3.  A  positioning  method  according  to  claim  1  or 
2,  further  including  a  step  of: 

stating  said  widths  (W1  and  W2)  of  said 
25  positive-side  and  negative-side  regions  of  said 

allowable  positioning  section  in  a  control  pro- 
gram  together  with  the  target  position  (PS) 
associated  with  said  allowable  positioning  sec- 
tion. 

30 
4.  A  positioning  method  according  to  claim  1  or 

2,  further  including  a  step  of: 
storing  set  values  of  said  widths  (W1  and 

W2)  of  said  positive-side  and  negative-side 
35  regions  of  said  allowable  positioning  section 

into  a  memory  (103)  of  the  injection  molding 
machine  in  a  manner  readable  therefrom,  in 
response  to  a  manual  setting  of  said  set  val- 
ues. 

40 
5.  A  positioning  method  according  to  any  preced- 

ing  claim,  further  comprising  a  step  of: 
completing  positioning  for  the  operating 

position  of  said  operating  unit  (1)  when  it  is 
45  determined  that  an  actual  operating  position  of 

said  operating  unit  (1)  falls  within  said  allowa- 
ble  positioning  section  on  the  basis  of  said 
actual  operating  position,  a  target  operating 
position  (PS),  and  said  widths  (W1  and  W2)  of 

50  said  positive-side  and  negative-side  regions  of 
said  allowable  positioning  section. 

Patentanspruche 

55  1.  Ortungsverfahren  zum  Positionieren  einer  Ar- 
beitseinheit  (1),  die  durch  einen  Servomotor  (2) 
getrieben  wird,  einer  elektrisch  betriebenen 
EinspritzgieBmaschine  innerhalb  eines  vorbe- 

5 
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stimmten  erlaubbaren  Positionierungsab- 
schnitts,  der  eine  Ziel-Position  (PS)  enthalt, 
gekennzeichnet  durch  Schritte  zum 

(a)  Einstellen  einer  Breite  (W1)  eines 
Positivseiten-Bereichs  des  erlaubbaren  Po- 
sitionierungsabschnitts  auf  einer  Seite  der 
Ziel-Position  (PS)  und 
(b)  Einstellen  einer  Breite  (W2)  eines 
Negativseiten-Bereichs  des  erlaubbaren  Po- 
sitionierungsabschnitts  auf  der  anderen  Sei- 
te  der  Ziel-Position  (PS)  unabhangig  von 
der  Breite  (W1)  des  Positivseiten-Bereichs  , 
wobei  der  Negativseiten-Bereich  an  den 
Positivseiten-Bereich  angrenzt. 

2.  Ortungsverfahren  nach  Anspruch  1,  bei  dem 
die  Breiten  (W1  u.  W2)  der  Positivseiten-  und 
Negativseiten-Bereiche  in  Anhangigkeit  von  ei- 
ner  Arbeitsrichtung,  in  welcher  die  Arbeitsein- 
heit  (1)  betrieben  wird,  und  dem  Betrieb,  der 
durch  die  Arbeitseinheit  (1)  durchzufuhren  ist, 
eingestellt  werden. 

3.  Ortungsverfahren  nach  Anspruch  1  oder  2,  das 
ferner  einen  Schritt  enthalt  zum 

Festlegen  der  Breiten  (W1  u.  W2)  der 
Positivseiten-  und  Negativseiten-Bereiche  des 
erlaubbaren  Positionierungsabschnitts  in  einem 
Steuerprogramm  zusammen  mit  der  Ziel-Posi- 
tion  (PS),  die  dem  erlaubbaren  Positionie- 
rungsabschnitt  zugeordnet  ist. 

4.  Ortungsverfahren  nach  Anspruch  1  oder  2,  das 
ferner  einen  Schritt  enthalt  zum 

Speichern  eingestellter  Werte  der  Breiten 
(W1  u.  W2)  der  Positivseiten-  und 
Negativseiten-Bereiche  des  erlaubbaren  Posi- 
tionierungsabschnitts  in  einem  Speicher  (103) 
der  EinspritzgieBmaschine  in  einer  Weise,  dal3 
sie  aus  diesem  in  Reaktion  auf  eine  von  Hand 
durchgefuhrte  Einstellung  der  eingestellten 
Werte  auslesbar  sind. 

5.  Ortungsverfahren  nach  einem  der  vorherge- 
henden  Anspruche,  das  ferner  einen  Schritt 
umfaBt  zum 

AbschlieBen  der  Positionierung  fur  die  Ar- 
beitsposition  der  Arbeitseinheit  (1),  wenn  be- 
stimmt  ist,  dal3  eine  tatsachliche  Arbeitsposi- 
tion  der  Arbeitseinheit  (1)  innerhalb  des  erlaub- 
baren  Positionierungsabschnitts  liegt,  auf  der 
Grundlage  der  tatsachlichen  Arbeitsposition, 
einer  Ziel-Arbeitsposition  (PS)  und  der  Breiten 
(W1  u.  W2)  der  Positivseiten-  und 
Negativseiten-Bereiche  des  erlaubbaren  Posi- 
tionierungsabschnitts. 

Revendicatlons 

1.  Un  procede  de  positionnement  pour  position- 
ner  une  position  de  fonctionnement  d'une  unite 

5  de  fonctionnement  (1),  entraTnee  par  un  servo- 
moteur  (2)  d'une  machine  de  moulage  par 
injection  actionnee  de  maniere  electrique  dans 
une  portion  de  positionnement  admissible  pre- 
determined  contenant  une  position  recherchee 

io  (PS),  caracterise  par  les  operations  consistant 
a  : 

(a)  regler  une  largeur  (W1)  d'une  zone  de 
cote  positif  de  ladite  portion  de  positionne- 
ment  admissible  a  un  cote  de  ladite  posi- 

15  tion  recherchee  (PS)  ;  et 
(b)  regler  une  largeur  (W2)  d'une  zone  de 
cote  negatif  de  ladite  portion  de  positionne- 
ment  admissible  a  I'autre  cote  de  ladite 
position  recherchee  (PS)  d'une  maniere  in- 

20  dependante  de  ladite  largeur  (W1)  de  ladite 
zone  de  cote  positif,  ladite  zone  de  cote 
negatif  etant  adjacente  a  ladite  zone  de 
cote  positif. 

25  2.  Un  procede  de  positionnement  selon  la  reven- 
dication  1  ,  dans  lequel  lesdites  largeurs  (W1  et 
W2)  desdites  zones  de  cote  positif  et  de  cote 
negatif  sont  reglees  en  dependance  d'une  di- 
rection  de  fonctionnement  a  laquelle  ladite  uni- 

30  te  de  fonctionnement  (1)  est  actionnee,  et 
d'une  operation  devant  etre  effectuee  par  ladi- 
te  unite  de  fonctionnement  (1). 

3.  Un  procede  de  positionnement  selon  la  reven- 
35  dication  1  ou  2,  comprenant  en  outre  une 

operation  consistant  a  : 
enoncer  lesdites  largeurs  (W1  et  W2)  desdites 
zones  de  cote  positif  et  de  cote  negatif  de 
ladite  portion  de  positionnement  admissible 

40  dans  un  programme  de  commande  en  meme 
temps  que  la  position  recherchee  (PS)  asso- 
ciee  a  ladite  portion  de  positionnement  admis- 
sible. 

45  4.  Un  procede  de  positionnement  selon  la  reven- 
dication  1  ou  2,  comprenant  en  outre  une 
operation  consistant  a  : 
stacker  des  valeurs  reglees  desdites  largeurs 
(W1  et  W2)  desdites  zones  de  cote  positif  et 

50  de  cote  negatif  de  ladite  portion  de  positionne- 
ment  admissible  dans  une  memoire  (103)  de  la 
machine  de  moulage  par  injection  d'une  ma- 
niere  lisible  a  partir  de  celle-ci,  en  reponse  a 
un  reglage  manuel  desdites  valeurs  reglees. 

55 
5.  Un  procede  de  positionnement  selon  une  quel- 

conque  des  revendications  precedentes,  com- 
prenant  en  outre  une  operation  consistant  a  : 

6 
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achever  le  positionnement  pour  la  position  de 
fonctionnement  de  ladite  unite  de  fonctionne- 
ment  (1)  lorqu'il  est  determine  qu'une  position 
de  fonctionnement  reelle  de  ladite  unite  de 
fonctionnement  (1)  se  presente  a  I'interieur  de  5 
ladite  portion  de  positionnement  admissible  sur 
la  base  de  ladite  position  de  fonctionnement 
reelle,  d'une  position  de  fonctionnement  re- 
cherchee  (PS),  et  desdites  largeurs  (W1  et 
W2)  desdites  zones  de  cote  positif  et  de  cote  w 
negatif  de  ladite  portion  de  positionnement  ad- 
missible. 
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