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Description 

TECHNICAL  FIELD  OF  THE  INVENTION 

This  invention  relates  to  an  injection-compres- 
sion  molding  machine  for  molding  a  plastic  resin 
and  a  method  of  molding  by  using  the  molding 
machine. 

BACKGROUND  TECHNIQUE  OF  THE  INVENTION 

The  conventional  method  of  molding  by  using 
a  compression  molding  machine  as  disclosed,  for 
example,  in  the  specifications  and  drawings  of  Jap- 
anese  Laid-open  Specifications  Nos.  SHO  60- 
21225  and  SHO  60-110419  of  Japanese  Patent 
Applications,  respectively,  is  conducted  by  charg- 
ing  a  plastic  resin  material  to  be  molded  into  a 
heated  mold,  actuating  the  molding  machine  there- 
by  pressuring  the  material  at  a  low  pressure  to  fill 
the  mold  with  the  resultant  molten  resin,  and  then 
opening  the  upper  and  lower  molds  once  slightly  to 
vent  the  gaseous  matter  present  in  the  material, 
pressurizing  the  material  again  at  a  high  pressure, 
continuing  the  pressurizing  and  the  heating  until 
the  material  has  been  cured,  and  then  opening  the 
mold  and  taking  out  the  molded  article.  Whilst,  in 
the  method  of  injection  and  compression  molding, 
when  a  molten  resin  material  is  injected  into  a 
mold,  the  injection  flow  rate  and  the  injecting  speed 
of  the  molten  resin  are  controlled  by  the  moving 
speed  and  the  pressing  force  of  a  screw. 

In  the  above-mentioned  conventional  compres- 
sion  molding  method,  however,  since  the  resin  to 
be  molded  is  subjected  in  turn  to  a  low  pressure 
and  a  high  pressure,  the  number  of  the  processes 
is  increased,  and  also  since  after  the  mold  is  filled 
with  the  resin  it  is  subjected  to  a  predetermined 
pressure,  there  is  a  tendency  of  molded  articles 
undergoing  shrink  mark  or  warping. 

Further,  in  the  method  of  molding  by  using  the 
injection  •compression  molding  machine  a  molten 
resin  is  injected  into  a  mold  in  such  a  manner  that 
the  moving  speed  and  the  pressure  of  the  screw  is 
varied  with  the  shape  of  the  mold  used  and  that  of 
an  article  to  be  molded.  In  this  case,  since  the  flow 
speed  of  the  molten  resin  will  change  in  compli- 
ance  with  the  shape  of  the  mold  and  that  of  an 
article  to  be  molded,  the  mold  can  not  be  filled 
uniformly  with  the  molten  resin  with  the  result  that 
the  molded  articles  tend  to  have  defects  such  as 
haze  weld  lines,  flow  mark  and  entrap  gases. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  been  made  in  view 
of  the  above-mentioned  circumstances,  and  has  for 
its  object  to  provide  an  injection-compression 

molding  machine  and  a  method  of  molding  by 
using  the  molding  machine  wherein  the  injecting 
speed  and  the  injection  flow-rate  of  a  molten  resin 
by  the  injection  unit  can  be  varied  in  compliance 

5  with  the  filling  speed  (or  spreading  speed)  of  the 
molten-resin  within  the  mold  and/or  the  filling 
speed  of  the  molten  resin  can  be  varied  in  compli- 
ance  with  the  filling  speed  so  that,  when  the  molten 
resin  injected  by  the  injection  unit  into  the  mold 

io  may  fill  the  latter  so  as  to  spread  therein  as  it  is 
compressed  in  the  mold  by  a  mold  compression 
unit,  the  mold  can  be  filled  uniformly  with  the 
molten  resin. 

To  achieve  the  above-mentioned  object,  ac- 
75  cording  to  a  first  aspect  of  the  present  invention, 

there  is  provided  an  injection-compression  molding 
machine  having  a  compression  unit  for  clamping  a 
mold  and  an  injection  unit  for  injecting  a  molten 
resin  into  the  mold,  the  molding  machine  compris- 

20  ing  a  means  for  detecting  the  stroke  of  the  com- 
pression  unit;  a  means  for  detecting  the  injecting 
speed  of  the  injection  unit;  an  input  means  for 
setting  the  stroke  of  the  compression  unit;  an  input 
means  for  setting  the  injecting  speed  of  the  injec- 

25  tion  unit;  a  stroke  signal  generator  means  for  con- 
verting  the  detected  stroke  of  the  compression  unit 
into  a  stroke  signal  corresponding  to  a  value  preset 
by  the  stroke  setting  input  means;  a  means  for 
generating  an  injecting  speed  signal  for  the  injec- 

30  tion  unit  in  response  to  the  stroke  signal;  and  an 
injection  unit  driving  means  adapted  to  be  actuated 
in  response  to  the  injecting  speed  signal. 

To  achieve  the  above-mentioned  object,  ac- 
cording  to  a  second  aspect  of  the  present  inven- 

35  tion,  there  is  provided  an  injection-compression 
molding  machine  having  a  compression  unit  for 
clamping  a  mold  and  an  injection  unit  for  injecting 
a  molten  resin  into  the  mold,  the  molding  machine 
comprising:  a  means  for  detecting  the  stroke  of  the 

40  compression  unit;  a  means  for  detecting  the  open- 
ing  and  closing  speed  of  the  mold;  an  input  means 
for  setting  stroke  of  the  compression  unit;  an  input 
means  for  setting  the  opening  and  closing  speed  of 
the  mold;  a  stroke  signal  generator  means  for  con- 

45  verting  the  detected  stroke  of  the  compression  unit 
into  a  stroke  signal  corresponding  to  a  value  preset 
by  the  stroke  setting  input  means;  a  means  for 
generating  an  opening  and  closing  speed  signal  for 
the  mold  in  response  to  the  stroke  signal,  and  a 

50  compression  unit  driving  means  adapted  to  be  ac- 
tuated  in  response  to  the  mold  opening  and  closing 
speed  signal. 

To  achieve  the  above-mentioned  object,  ac- 
cording  to  a  third  aspect  of  the  present  invention, 

55  there  is  provided  an  injection-compression  molding 
machine  having  a  compression  unit  for  clamping  a 
mold  and  an  injection  unit  for  injecting  a  molten 
resin  into  the  mold,  the  molding  machine  compris- 
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ing:  a  means  for  detecting  the  injecting  speed  of 
the  injection  unit;  a  means  for  detecting  the  open- 
ing  and  closing  speed  of  the  mold;  an  input  means 
for  setting  the  injecting  speed  of  the  injection  unit; 
an  input  means  for  setting  the  opening  and  closing 
speed  of  the  mold;  an  injecting  speed  signal  gener- 
ator  means  for  converting  the  detected  injecting 
speed  of  the  injection  unit  into  an  injecting  speed 
signal  corresponding  to  a  value  preset  by  the  in- 
jecting  speed  setting  input  means;  a  means  for 
generating  an  opening  and  closing  speed  signal  for 
the  mold  in  response  to  the  injecting  speed  signal; 
and  a  compression  unit  driving  means  adapted  to 
be  actuated  in  response  to  the  mold  opening  and 
closing  speed  signal. 

To  achieve  the  above-mentioned  object,  ac- 
cording  to  a  fourth  aspect  of  the  present  invention, 
there  is  provided  a  method  of  molding  a  plastic 
resin  by  using  the  injection-compression  molding 
machine  according  to  the  first  aspect,  comprising 
the  steps  of  detecting  the  amount  of  the  molten 
resin  injected  into  the  mold  in  the  compression 
unit,  and  changing  the  injecting  speed  of  the  mol- 
ten  resin  to  be  injected  by  the  injection  unit  into  the 
mold  in  compliance  with  the  detected  amount  of 
the  molten  resin. 

To  achieve  the  above-mentioned  object,  ac- 
cording  to  a  fifth  aspect  of  the  present  invention, 
there  is  provided  a  method  of  molding  a  plastic 
resin  by  using  the  injection-compression  molding 
machine  according  to  the  second  aspect,  compris- 
ing  the  steps  of  detecting  the  amount  of  the  molten 
resin  injected  into  the  mold  in  the  compression 
unit,  and  changing  the  opening  and  closing  speed 
of  the  mold  in  compliance  with  the  detected, 
amount  of  the  molten  resin. 

To  achieve  the  above-mentioned  object,  ac- 
cording  to  a  sixth  aspect  of  the  present  invention, 
there  is  provided  a  method  of  molding  a  plastic 
resin  by  using  the  injection-compression  molding 
machine  according  to  the  third  aspect,  comprising 
the  steps  of  detecting  the  injecting  speed  of  the 
molten  resin  by  the  injection  unit,  and  changing  the 
opening  and  closing  speed  of  the  mold  in  compli- 
ance  with  the  detected  injecting  speed. 

According  to  the  above-mentioned  injec- 
tioncompressionmolding  machine  having  the 
above-mentioned  aspects  incorporated  and  the 
method  of  molding  by  using  the  molding  machine, 
since  the  filling  speed  (or  spreading  speed)  of  the 
molten  resin  in  the  mold  is  controlled  by  the  inject- 
ing  speed  (or  the  injection  flow  rate)  of  the  molten 
resin  and/or  the  opening  and  closing  speed  of  the 
mold  which  are  determined  by  the  stroke  of  the 
compression  unit  matching  the  shape  of  an  article 
to  be  molded,  a  molded  article  of  a  stable  quality 
which  is  free  from  surface  defects  and  has  little 
residual  stress  and  which  has  limited  deviation  in 

thickness  can  be  obtained  in  a  short  time  with 
excellent  transfer  of  configurations  on  the  metallic 
surface  of  the  mold  to  the  molded  article. 

The  above-mentioned  and  other  objects,  as- 
5  pects  and  advantages  of  the  present  invention  will 

be  apparent  to  those  skilled  in  the  art  by  making 
reference  to  the  following  description  and  the  ac- 
compnaying  drawings  in  which  preferred  embodi- 
ments  incorporating  the  principles  of  the  present 

io  invention  are  shown  by  way  of  example  only. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  front  view  showing  the 
is  overall  arrangement  of  an  injection-compression 

molding  machine  according  to  the  present  in- 
vention; 
Fig.  2  is  an  explanatory  view  including  in  com- 
bination  a  schematic  longitudinal  sectional  view 

20  showing  the  arrangement  of  principal  parts  of 
the  injection-compression  molding  machine  ac- 
cording  to  the  present  invention,  and  a  block 
diagram  thereof. 
Fig.  3  is  a  block  diagram  showing  a  controlling 

25  system  for  the  injection-compression  molding 
machine  according  to  the  present  invention; 
Fig.  4  is  a  flow  chart  showing  a  first  embodiment 
of  the  method  of  molding  according  to  the 
present  invention. 

30  Fig.  5  is  an  explanatory  view  of  the  operation  of 
the  embodiment  as  shown  in  Fig.  4; 
Fig.  6  is  a  flow  chart  showing  a  second  embodi- 
ment  of  the  method  of  molding  according  to  the 
present  invention,  and 

35  Figs.  7,  8  and  9  are  flow  chart  showing  third, 
fourth  and  fifth  embodiments  of  the  method  of 
molding  according  to  the  present  invention. 

DETAILED  DESCRIPTION  OF  PREFERRED  EM- 
40  BODIMENTS 

The  present  invention  will  now  be  described 
below  with  reference  to  the  accompanying  draw- 
ings  in  which  preferred  embodiments  of  the 

45  present  invention  are  shown. 
Fig.  1  is  an  overall  constructional  view  showing 

one  embodiment  of  the  injection-compression 
molding  machine  according  to  the  present  inven- 
tion.  In  Fig.  1,  reference  numeral  1  denotes  an 

50  injection-compression  molding  machine,  10  an  in- 
jection  unit,  20  a  press  provided  with  a  compres- 
sion  unit  21,  and  30  a  mold. 

The  injection  unit  10  is  slidably  mounted  on  a 
bed  2  of  the  injection-compression  molding  ma- 

55  chine  1  through  a  slider  12  fixedly  secured  to  an 
injection  cylinder  11.  The  mold  30  is  made  up  of 
an  upper  mold  31  and  a  lower  mold  32.  The  upper 
mold  31  is  fixedly  secured  to  a  slide  22  of  the 
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compression  unit  21  of  the  press  20,  whilst  the 
lower  mold  32  is  fixedly  secured  to  a  bed  27.  A 
plastic  resin  within  the  mold  30  is  pressurized  by 
the  depressing  force  developed  by  the  slide  22, 
and  also  the  opening  and  closing  speed  of  the 
mold  30  is  associated  with  the  speed  of  the  slide 
22. 

In  Fig.  2,  a  screw  13  is  mounted  closely  within 
the  injection  cylinder  11  of  the  injection  unit  10. 
Further,  this  screw  13  is  connected  to  a  piston 
within  a  cylinder  14  through  a  bracket  15  so  that  it 
may  be  slidably  moved  in  the  directions  shown  by 
reference  character  Z  when  the  piston  within  the 
cylinder  14  is  driven  thereby  injecting  the  molten 
resin. 

The  speed  of  sliding  movement  of  the  screw 
13  which  is  proportionate  to  the  injecting  speed  of 
the  molten  resin  by  the  injection  unit  10  is  con- 
trolled  by  the  discharge  rate  of  pressurized  fluid 
which  is  controlled  by  a  flow  rate  controlling  means 
28  or  a  variable  displacement  pump,  not  shown, 
and  is  measured  by  means  of  a  speed  sensor  16. 
Further,  the  position  of  the  screw  13  is  measured 
by  means  of  a  position  sensor  such  as,  for  exam- 
ple,  a  potentiometer  17  or  the  like  so  that  measure- 
ment  of  the  injection  speed  (or  amount  of  injection) 
of  the  molten  resin  can  be  made. 

A  plastic  resin  is  thrown  through  a  hopper  18 
into  the  injection  cylinder  11,  and  is  fused  by  the 
action  of  a  heater  18a.  The  molten  resin  is  pressur- 
ized  by  the  screw  13  so  that  it  may  be  injected 
through  a  flow  passage  19  into  the  lower  mold  32. 
The  mold  30  has  a  flow  passage  33  formed  in  the 
lower  mold  32  and  which  leads  to  a  product  mold- 
ing  portion  34.  One  side  of  the  product  molding 
portion  34  is  formed  by  the  lower  mold  32,  and  the 
other  side  thereof  is  formed  by  the  upper  mold  31 
located  opposite  to  the  lower  mold  32.  The  ar- 
rangement  is  made  such  that  the  inner  space  or 
volume  of  the  product  molding  portion  34  may  be 
expanded  and  contracted  by  the  vertical  movement 
of  the  upper  mold  31.  The  relative  opening  and 
closing  speed  of  the  upper  and  lower  molds  and 
the  pressure  of  the  molten  resin  introduced  into  the 
product  molding  portion  34  are  determined  by  the 
moving  speed  and  the  depressing  force  of  the 
upper  mold  31.  The  moving  speed  and  the  de- 
pressing  force  of  the  upper  mold  31  are  controlled 
by  the  moving  speed  and  the  extruding  force  of  a 
piston  mounted  in  a  hydraulic  cylinder  23  for  driv- 
ing  the  compression  unit  21  of  the  press  20  having 
the  upper  mold  31  mounted  thereon.  The  moving 
speed  and  the  extruding  force  of  the  piston  depend 
in  turn  on  the  controlled  flow  rate  and  the  pressure 
of  the  fluid  under  pressure  in  a  hydraulic  circuit 
having  a  flow  rate  controlling  means  29  incorpo- 
rated  therein. 

The  slide  22  of  the  compression  unit  21  is 
fitted  with  a  potentiometer  25  and  a  speed  sensor 
26,  which  detect  the  stroke  position  and  the  moving 
speed  of  the  slide  22,  respectively. 

5  In  Fig.  3,  a  controller  40  comprises  a  CPU  41, 
a  RAM  42,  a  ROM  43  and  a  clock  oscillator  44. 
The  controller  40  is  further  provided  through  an 
interface  45  with  a  means  16a  for  detecting  the 
injecting  speed  of  the  injection  unit  10  which  con- 

io  sists  of  the  speed  sensor  16,  etc.  for  measuring  the 
moving  speed  of  the  screw  13  mounted  within  the 
cylinder  1  1  ,  a  means  26a  for  detecting  the  opening 
and  closing  speed  of  the  mold  which  consists  of 
the  speed  sensor  26,  etc.  for  measuring  the  open- 

15  ing  and  closing  speed  of  the  mold  30,  and  a  means 
25a  for  detecting  the  stroke  of  the  compression 
unit  which  consists  of  the  potentiometer  25,  etc.  for 
measuring  the  stroke  position  of  the  mold  30.  The 
controller  40  is  yet  further  provided  through  the 

20  interface  45  with  an  input  means  16b  for  setting  the 
injecting  speed  (or  amount  of  injection)  of  the  injec- 
tion  unit  10  for  setting  the  moving  speed  of  the 
screw  13  mounted  within  the  injection  cylinder,  an 
input  means  26b  for  setting  the  opening  and  clos- 

25  ing  speed  of  the  mold  30,  and  an  input  means  25b 
for  setting  the  stroke  of  the  compression  unit  for 
setting  the  stroke  position  of  the  mold  30.  Further, 
the  controller  40  is  arranged  such  that  it  may 
generate  a  signal  to  control  a  driving  means  21c  for 

30  the  compression  unit  21  which  consists  of  a  hy- 
draulic  cylinder  23,  etc.  for  controlling  the  opening 
and  closing  speed  of  the  mold,  and  a  driving 
means  14c  for  the  injection  unit  which  consists  of  a 
cylinder  14,  etc.  for  controlling  the  moving  speed  of 

35  the  screw  13  mounted  in  the  injection  cylinder;  that 
is;  the  injection  speed  (amount  of  injection)  of  the 
molten  resin,  respectively,  in  response  to  each  of 
the  signals  detected  relative  to  each  of  the  values 
preset  by  the  input  setting  means;  in  other  words; 

40  in  response  to  each  of  the  signals  to  be  outputted 
when  each  of  the  detected  values  corresponds  to 
the  value  set  by  each  input  setting  means. 

The  first  embodiment  of  the  method  of  molding 
by  using  the  injection-compression  molding  ma- 

45  chine  having  the  above-mentioned  construction  will 
first  be  described  below  with  reference  to  Figs.  4 
and  5. 

The  injection-compression  molding  machine  1 
is  started  when  the  mold  30  is  opened.  With  the 

50  start  of  the  injection-compression  molding  machine 
1,  a  command  on  the  opening  and  closing  speed  of 
the  mold  (STEP  51),  and  a  command  on  the  stroke 
position  of  the  mold  (STEP  52)  are  given,  and  at 
STEPS  53  and  54  comparison  between  the  current 

55  mold  opening  and  closing  speed  and  a  command- 
ed  value,  and  comparison  between  the  current 
stroke  position  of  the  mold  and  a  command  value, 
respectively,  are  made.  When  the  current  opening 

5 
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and  closing  speed  and  the  current  stroke  of  the 
mold  become  as  commanded,  a  command  on  the 
speed  of  the  screw  13  mounted  within  the  injection 
cylinder  (STEP  55)  for  determining  the  injection 
speed  (Va)  of  molten  resin  matching  the  shape  of  a 
product  to  be  molded  (at  position  1a  in  Fig.  5),  a 
command  on  the  opening  and  closing  speed  of  the 
mold  for  the  shape  of  a  product  to  be  molded  next 
(STEP  56),  and  a  command  on  the  stroke  position 
(lb)  of  the  mold  for  continuing  that  command  on 
the  speed  (STEP  57)  are  given. 

STEPS  58,  59  and  60  are  repeated  until  the 
moving  speed  of  the  screw  mounted  within  the 
injection  cylinder,  the  opening  and  closing  speed 
and  the  stroke  position  of  the  mold  become  as 
commanded.  When  the  three  values  have  become 
as  commanded,  the  system  is  returned  to  STEP  55 
where  commands  on  the  next  injection  speed  (Vb), 
the  next  mold  opening  and  closing  speed,  and  the 
next  stroke  position  (lc)  of  the  mold,  all  of  which 
are  matching  the  shape  of  a  product  to  be  molded 
next,  are  given. 

The  stroke  position  of  the  mold  matching  the 
shape  of  a  product  to  be  modled  in  inputted  by  the 
injection  speed  (amount  of  injection)  setting  input 
means,  and  the  injecting  speed  of  the  molten  resin 
inputted  by  the  input  means  at  the  stroke  position 
of  the  mold  is  changed,  and  then  injection  of  the 
molten  resin  is  made. 

In  the  next  place,  the  second  embodiment  of 
the  method  of  molding  will  be  described  with  refer- 
ence  to  Fig.  6.  The  injection-compression  molding 
machine  1  is  started,  and  a  command  on  injection 
of  the  molten  resin  into  the  mold  is  given.  (STEP 
71). 

At  STEP  72,  the  amount  of  injection  of  the 
molten  resin  is  measured  by  means  of  a  position 
sensor  for  the  injection  cylinder  such  as  the  poten- 
tiometer  17,  etc.  attached  to  the  injection  cylinder 
11.  When  a  specified  amount  of  the  molten  resin 
has  been  injected  (STEP  72),  the  controller  40  will 
give  a  command  on  the  moving  speed  of  the  screw 
mounted  within  the  injection  cylinder  (STEP  73),  a 
command  on  the  opening  and  closing  speed  of  the 
mold  (STEP  74),  and  a  command  on  the  stroke 
position  of  the  mold  (STEP  75)  in  the  same  manner 
as  in  the  case  of  the  first  embodiment,  and  then 
conduct  the  same  control  as  that  of  the  first  em- 
bodiment.  Further,  in  this  case,  the  amount  of  in- 
jection  of  the  molten  resin  by  the  injection  unit  may 
be  determined  by  the  moving  speed  of  the  screw 
and  the  timing  for  opening  and  closing  of  the  mold 
preset  by  the  clock  oscillator. 

In  the  above-mentioned  first  embodiment,  the 
sequence  among  STEPS  55  to  57  and  STEPS  58 
and  59  may  be  changed. 

Further,  while  in  the  above-mentioned  embodi- 
ments  a  hydraulically  actuated  type  press  compris- 

ing  a  hydraulic  cylinder  is  used  as  the  press  for  the 
compression  unit  of  the  mold,  a  mechanical  press 
of  a  crank  type,  or  of  a  crankless  type  may  be 
used  instead.  Further,  while  a  screw  is  used  in  the 

5  injection-compression  molding  machine,  it  is  need- 
less  to  say  that  a  plunger  may  be  used  alter- 
natively. 

While  there  is  described  hereinabove  the  ex- 
ample  wherein  the  injection  speed  of  the  molten 

io  resin  is  varied  in  multiple  stages  in  response  to  the 
stroke  position  of  the  molding  unit,  the  arrangement 
may  be  made  such  that  the  injection  speed  can  be 
varied  continuously. 

Subsequently,  the  third  embodiment  of  the 
is  method  of  molding  will  be  described  with  reference 

to  Fig.  7. 
The  injection-compression  molding  machine  1 

is  started,  and  a  command  on  injection  of  the 
molten  resin  into  the  mold  30  is  given. 

20 
(STEP  81) 

At  STEP  82,  whether  or  not  a  specified  amount 
of  the  molten  resin  has  been  injected  into  the  mold 

25  30  is  judged  by  means  of  the  means  25a  for 
detecting  the  stroke  of  the  mold  30.  In  case  it  is 
confirmed  that  a  specified  amount  of  resin  has 
been  injected,  the  controller  40  will  give  a  com- 
mand  on  the  mold  opening  and  closing  speed  for 

30  pressurizing  the  molten  resin  and  injecting  it  into 
the  mold  (STEP  83),  and  a  command  on  the  stroke 
position  of  the  mold  for  changing  the  opening  and 
closing  speed  of  the  mold  at  a  position  matching 
the  shape  of  a  product  to  be  molded.  (STEP  84). 

35  Whilst,  in  case  a  specified  amount  of  the  molten 
resin  has  not  yet  been  injected,  the  above-men- 
tioned  operation  is  repeated  until  the  mold  is  filled 
with  a  specified  amount  of  the  molten  resin.  Subse- 
quently,  STEPS  85  and  86  are  repeated  until  the 

40  opening  and  closing  speed  and  the  stroke  position 
of  the  mold  become  as  commanded.  When  the 
opening  and  closing  speed  and  the  stroke  position 
of  the  mold  have  reached  their  respective  com- 
mand  values,  the  system  will  return  to  STEP  83 

45  where  a  command  on  the  next  opening  and  closing 
speed  of  the  mold  inputted  by  the  mold  opening 
and  closing  speed  setting  input  means  26  matching 
the  shape  of  a  product  to  be  molded  next  is  given. 

Such  STEPS  are  conducted  in  multiple  stages 
50  in  compliance  with  the  shape  of  a  product  to  be 

molded. 
Next,  the  fourth  embodiment  of  the  method  of 

molding  will  be  described  with  reference  to  Fig.  8. 
The  injection-compression  molding  machine  1  is 

55  started,  and  a  command  on  injection  of  the  molten 
resin  into  the  mold  30  is  given. 

6 
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(STEP  91) 

At  STEP  92,  whether  or  not  a  specified  amount 
of  the  molten  resin  has  been  injected  into  the  mold 
is  judged  by  means  of  the  means  16a  for  detecting 
the  injection  speed  of  the  resin  by  the  injection 
cylinder  such  as  the  potentiometer  16,  etc.  fitted  to 
the  injection  cylinder  1  1  .  When  it  is  confirmed  that 
a  specified  amount  of  resin  has  been  injected  into 
the  mold,  the  controller  40  will  give  the  compres- 
sion  unit  driving  means  21c  a  command  on  the 
opening  and  closing  speed  of  the  mold  for  pres- 
surizing  the  molten  resin  so  as  to  fill  the  mold  with 
it  (STEP  93),  and  also  give  the  injection  unit  driving 
means  16c  a  command  from  the  potentiometer  16 
on  the  stroke  position  of  the  screw  within  the 
injection  cylinder  for  changing  the  amount  of  the 
molten  resin  to  be  injected  by  the  injection  unit  at  a 
position  of  the  screw  matching  the  shape  of  a 
product  to  be  molded.  Whilst,  in  case  a  specified 
amount  of  the  resin  has  not  yet  been  injected,  the 
above-mentioned  operation  is  repeated  until  the 
mold  is  filled  with  the  plastic  resin.  After  that, 
STEPS  95  and  96  are  repeated  until  the  opening 
and  closing  speed  of  the  mold  and  the  amount  of 
the  molten  resin  injected  by  the  injection  cylinder 
become  as  commanded.  When  the  opening  and 
closing  speed  of  the  mold  and  the  amount  of  the 
molten  resin  injected  into  the  mold  have  reached 
their  respective  commanded  values,  the  system 
will  return  to  STEP  93  where  a  command  on  the 
next  opening  and  closing  speed  of  the  mold  match- 
ing  the  shape  of  a  product  to  be  molded  next. 

Next,  the  fifth  embodiment  of  the  method  of 
molding  will  be  described  with  reference  to  Fig.  9. 
The  injection-compression  molding  machine  1  is 
started,  and  a  command  on  injection  of  a  molten 
resin  into  the  mold  30  is  given.  (STEP  101) 

At  STEP  102,  whether  or  not  a  specified 
amount  of  the  molten  resin  has  been  injected  into 
the  mold  is  judged  by  means  of  the  mold  stroke 
detector  means  25a  such  as  the  potentiometer  25 
at  the  stroke  position  of  the  mold.  When  it  is 
confirmed  that  a  specified  amount  of  the  resin  has 
been  injected  into  the  mold,  at  STEPS  103  and  104 
the  controller  40  will  give  commands  similar  to 
those  at  STEPS  94  and  95  in  the  fourth  embodi- 
ment.  Whilst,  in  case  a  specified  amount  of  the 
resin  has  not  yet  been  injected,  the  injection  is 
made  repeatedly  until  the  mold  is  filled  with  a 
predetermined  amount  of  resin. 

At  STEP  105,  whether  or  not  the  opening  and 
closing  speed  of  the  mold  has  become  as  com- 
manded  is  detected  by  means  of  the  means  26a 
for  detecting  the  opening  and  closing  speed  of  the 
mold,  such  as,  the  sensor  26  or  the  like,  and  the 
current  opening  and  closing  speed  of  the  mold  is 
compared  with  its  commanded  value  by  the  con- 

troller  40.  In  case  the  current  mold  opening  and 
closing  speed  has  reached  a  commanded  value, 
the  system  will  move  to  STEP  106  where  the 
current  amount  of  the  molten  resin  injected  by  the 

5  injection  cylinder  will  be  compared  with  its  com- 
manded  value. 

In  case  it  is  confirmed  at  STEP  106  that  a 
commanded  amount  of  the  molten  resin  is  injected, 
the  system  will  return  to  STEP  103  where  a  com- 

io  mand  on  the  next  opening  and  closing  speed  of  the 
mold  matching  the  shape  of  a  product  to  be  mol- 
ded  next. 

In  case  it  is  confirmed  at  STEP  106  that  a 
specified  amount  of  the  resin  has  not  yet  been 

is  reached,  the  system  will  return  to  STEP  105  where 
confirmation  of  the  mold  opening  and  closing 
speed  is  made,  and  at  STEP  106  the  amount  of  the 
resin  injected  by  the  injection  cylinder  is  compared 
with  its  commanded  value.  STEPS  105  and  106  are 

20  repeated  until  a  commanded  amount  of  the  molten 
resin  has  been  injected  into  the  mold. 

Thus,  the  fifth  embodiment  is  a  combination  of 
the  third  and  fourth  embodiments.  It  is  also  possi- 
ble,  according  to  the  sequence  reverse  to  that  of 

25  the  fifth  embodiment,  to  detect  previously  the 
amount  of  the  molten  resin  injected  by  the  injection 
cylinder  and  then  detect  the  amount  of  the  resin 
charged  into  the  mold  thereby  controlling  the  open- 
ing  and  closing  speed  of  the  mold.  Whilst  in  the 

30  above-mentioned  embodiments  detection  of  the 
amount  of  the  molten  resin  to  be  injected  by  the 
injection  cylinder  into  the  mold  is  made  by  detect- 
ing  the  stroke  position  of  the  molding  or  injection 
unit  21,  it  may  be  conducted  according  to  the 

35  inflow  speed  and  outflow  speed  of  the  resin  and 
the  timing  of  the  opening  and  closing  of  the  mold 
preset  by  the  clock  oscillator  44,  which  can  be 
incorporated  in  each  of  the  flow  charts  to  conduct 
the  control. 

40  Further,  regarding  the  configuration  of  the  flow 
charts,  it  is  possible  to  change  return  to  which 
STEP  in  case  the  result  is  "NO",  in  Figs.  8  and  9, 
or  change  the  control  sequence  of  STEPS  103  and 
104,  or  change  the  control  sequence  so  that 

45  STEPS  103  and  105  are  previously  performed,  and 
then  STEPS  104  and  106  are  performed,  as  occa- 
sion  demands. 

Claims 
50 

1.  An  injection-compression  molding  machine  (1) 
having  a  compression  unit  (21)  for  clamping  a 
mold  (30)  and  an  injection  unit  (10)  for  inject- 
ing  a  molten  resin  into  the  mold,  characterized 

55  in  that  the  molding  machine  comprises: 
a  means  for  detecting  the  stroke  of  said  com- 
pression  unit  (25a);  a  means  for  detecting  the 
injecting  speed  (16a)  of  said  injection  unit;  an 
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input  means  for  setting  the  stroke  of  said  com- 
pression  unit  (25b);  an  input  means  for  setting 
the  injecting  speed  of  said  injection  unit  (16b); 
a  stroke  signal  generator  means  (40)  for  con- 
verting  said  detected  stroke  of  the  compres-  5 
sion  unit  into  a  stroke  signal  corresponding  to 
a  value  preset  by  said  stroke  setting  input 
means;  a  means  (40)  vor  generating  an  inject- 
ing  speed  signal  for  the  injection  unit  in  re- 
sponse  to  said  stroke  signal,  and  an  injection  10 
unit  driving  means  (14c)  adapted  to  be  ac- 
tuated  in  response  to  the  injecting  speed  sig- 
nal. 

An  injection-compression  molding  machine  (1)  is 
having  a  compression  unit  (21)  for  clamping  a 
mold  (30)  and  an  injection  unit  (10)  for  inject- 
ing  a  molten  resin  into  the  mold,  characterized 
in  that  the  molding  machine  comprises:  a 
means  (25a)  for  detecting  the  stroke  of  said  20 
compression  unit;  a  means  (26a)  for  detecting 
the  opening  and  closing  speed  of  said  mold; 
an  input  means  (25b)  for  setting  the  stroke  of 
said  compression  unit;  an  input  means  (26b) 
for  setting  the  opening  and  closing  speed  of  25 
said  mold;  a  stroke  signal  generator  means 
(40)  for  converting  said  detected  stroke  of  the 
compression  unit  into  a  stroke  signal  corre- 
sponding  to  a  value  preset  by  said  stroke 
setting  input  means;  a  means  for  generating  30 
(40)  an  opening  and  closing  speed  signal  for 
said  mold  in  response  to  the  stroke  signal;  and 
a  compression  unit  driving  means  (21c)  adapt- 
ed  to  be  actuated  in  response  to  the  mold 
opening  and  closing  speed  signal.  35 

An  injection-compression  molding  machine  (1) 
having  a  compression  unit  (21)  for  clamping  a 
mold  (30)  and  an  injection  unit  (10)  for  inject- 
ing  a  molten  resin  into  the  mold,  characterized  40 
in  that  the  molding  machine  comprises:  a 
means  (16a)  for  detecting  the  injecting  speed 
of  said  injection  unit;  a  means  (26a)  for  detect- 
ing  the  opening  and  closing  speed  of  said 
mold;  an  input  means  (16b)  for  setting  the  45 
injecting  speed  of  said  injection  unit;  an  input 
means  (26b)  for  setting  the  opening  and  clos- 
ing  speed  of  said  mold;  an  injecting  speed 
signal  generator  means  (40)  for  converting  said 
detected  injecting  speed  of  the  injection  unit  so 
into  an  injecting  speed  signal  corresponding  to 
a  value  preset  by  said  injecting  speed  setting 
input  means;  a  means  (40)  for  generating  an 
opening  and  closing  signal  for  said  mold  in 
response  to  the  injecting  speed  signal;  and  a  55 
compression  unit  driving  means  (21c)  adapted 
to  be  actuated  in  response  to  the  mold  open- 
ing  and  closing  speed  signal. 

4.  A  method  of  molding  a  plastic  resin  by  using 
the  injection-compression  molding  machine  (1) 
according  to  claim  1  comprising  a  compres- 
sion  unit  (21)  for  clamping  a  mold  (30)  and  an 
injection  unit  (10)  for  injecting  the  molten  resin 
into  the  mold,  characterized  by  the  steps  of 
detecting  the  amount  of  the  molten  resin  in- 
jected  into  said  mold  (30)  in  said  compression 
unit  (21),  and  changing  the  injecting  speed  (Va, 
Vb,  Vc)  of  the  molten  resin  to  be  injected  by 
said  injection  unit  into  said  mold  in  compliance 
with  the  detected  amount  of  the  molten  resin. 

5.  A  method  of  molding  a  plastic  resin  by  using 
the  injection-compression  molding  machine  (1) 
according  to  claim  2  comprising  a  compres- 
sion  unit  (21)  for  clamping  a  mold  (30)  and  an 
injection  unit  (10)  for  injecting  the  molten  resin 
into  the  mold,  characterized  by  the  steps  of 
detecting  the  amount  of  the  molten  resin  (72, 
82,  92,  102)  injected  into  said  mold  in  said 
compression  unit  (21),  and  changing  the  open- 
ing  and  closing  speed  (77,  85,  95,  105)  of  said 
mold  in  compliance  with  the  detected  amount 
of  the  molten  resin. 

6.  A  method  of  molding  a  plastic  resin  by  using 
the  injection-compression  molding  machine  (1) 
according  to  claim  3  comprising  a  compres- 
sion  unit  (21)  for  clamping  a  mold  (30)  and  an 
injection  unit  (10)  for  injecting  the  molten  resin 
into  the  mold,  characterized  by  the  steps  of 
detecting  the  injecting  speed  of  the  molten 
resin  in  said  injection  unit  (58),  an  changing 
the  opening  and  closing  speed  of  said  mold  in 
compliance  with  the  detected  injecting  speed. 

Patentanspruche 

1.  Spritz-DruckgieBmaschine  (1)  mit  einer  Kom- 
pressionseinheit  (21)  zum  Spannen  einer  Giel3- 
form  (30)  und  einer  Einspritzeinheit  (10)  zum 
Einspritzen  eines  geschmolzenen  Kunstharzes 
in  die  GieBform,  dadurch  gekennzeichnet,  dal3 
die  GieBmaschine  umfaBt: 
Eine  Einrichtung  zum  Feststellen  des  Hubes 
der  Kompressionseinheit  (25a);  eine  Einrich- 
tung  zum  Feststellen  der  Einspritzgeschwindig- 
keit  (16a)  der  Einspritzeinheit;  eine  Eingabeein- 
richtung  zum  Einstellen  des  Hubes  der  Kom- 
pressionseinheit  (25b);  eine  Eingabeeinrichtung 
zur  Einstellung  der  Einspritzgeschwindigkeit 
der  Einspritzeinheit  (16b);  eine  Hubsignal-Er- 
zeugungseinrichtung  (40)  zur  Umwandlung  des 
festgestellten  Hubes  der  Kompressionseinheit 
in  ein  Hubsignal  entsprechend  einem  durch  die 
Hubeinstell-Eingabeeinrichtung  voreingestellten 
Wert;  eine  Einrichtung  (40)  zur  Erzeugung  ei- 
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nes  Einspritz-Geschwindigkeitssignals  fur  die 
Einspritzeinheit  aufgrund  des  Hubsignals  und 
einer  Ansteuereinheit  (14c)  fur  die  Einspritzein- 
heit,  die  in  Abhangigkeit  von  dem  Einspritz- 
Geschwindigkeitssignal  betatigt  werden  kann. 

2.  Spritz-DruckgieBmaschine  (1)  mit  einer  Kom- 
pressionseinheit  (21)  zum  Spannen  einer  GieB- 
form  (30)  und  einer  Einspritzeinheit  (10)  zum 
Einspritzen  eines  geschmolzenen  Kunstharzes 
in  die  GieBform,  dadurch  gekennzeichnet  daB 
die  GieBmaschine  umfaBt:  eine  Einrichtung 
(25a)  zum  Feststellen  des  Hubes  der  Kom- 
pressionseinheit;  eine  Einrichtung  (26a)  zum 
Feststellen  der  Offnungs-  und  SchlieBge- 
schwindigkeit  der  GieBform;  eine  Eingabeein- 
richtung  (25b)  fur  die  Einstellung  des  Hubes 
der  Kompressionseinheit;  eine  Eingabeeinrich- 
tung  (26b)  fur  die  Einstellung  der  Offnungs- 
und  SchlieBgeschwindigkeit  der  GieBform;  eine 
Hubsignal-Erzeugungseinrichtung  (40)  zur  Urn- 
wandlung  des  festgestellten  Hubes  der  Kom- 
pressionseinheit  in  ein  Hubsignal  entsprechend 
einem  durch  die  Hubeinstell-Eingabeeinrich- 
tung  voreingestellten  Wert;  eine  Einrichtung 
(40)  zur  Erzeugung  eines  Geschwindigkeitssi- 
gnals  fur  das  Offnen  und  SchlieBen  der  GieB- 
form  aufgrund  des  Hubsignals;  und  eine  An- 
steuereinrichtung  (21c)  fur  die  Kompressions- 
einheit,  die  aufgrund  des  Geschwindigkeitssi- 
gnals  fur  das  Offnen  und  SchlieBen  der  GieB- 
form  betatigt  werden  kann. 

3.  Spritz-DruckgieBmaschine  (1)  mit  einer  Kom- 
pressionseinheit  (21)  zum  Spannen  einer  GieB- 
form  (30)  und  einer  Einspritzeinheit  (10)  zum 
Einspritzen  eines  geschmolzenen  Kunstharzes 
in  die  GieBform,  dadurch  gekennzeichnet,  daB 
die  GieBmaschine  umfaBt:  eine  Einrichtung 
(16a)  zum  Feststellen  der  Einspritzgeschwin- 
digkeit  der  Einspritzeinheit;  eine  Einrichtung 
(26a)  zum  Feststellen  der  Offnungs-  und 
SchlieBgeschwindigkeit  der  GieBform;  eine  Ein- 
gabeeinrichtung  (16b)  zur  Einstellung  der  Ein- 
spritzgeschwindigkeit  der  Einspritzeinheit;  eine 
Eingabeeinrichtung  (26b)  zur  Einstellung  der 
Offnungs-  und  SchlieBgeschwindigkeit  der 
GieBform;  eine  Einspritzgeschwindigkeit-Si- 
gnalerzeugungseinrichtung  (40)  zur  Umwand- 
lung  der  festgestellten  Einspritzgeschwindigkeit 
der  Einspritzeinheit  in  ein  Einspritz-Geschwin- 
digkeitssignal  entsprechend  eines  durch  die 
Einspritzgeschwindigkeit- 
Einstelleingabevorrichtung  eingestellten  Wer- 
tes;  eine  Einrichtung  (40)  zur  Erzeugung  eines 
Offnungs-  und  SchlieBsignals  fur  die  GieBform 
aufgrund  des  Einspritzgeschwindigkeitssignals; 
und  eine  Ansteuereinrichtung  (21)  fur  die  Kom- 

pressionseinheit,  die  aufgrund  des  Offnungs- 
und  SchlieBgeschwindigkeitssignals  der  GieB- 
form  betatigt  werden  kann. 

5  4.  Verfahren  zum  GieBen  von  Kunstharzplastik 
durch  Verwendung  der  Spritz-DruckgieBma- 
schine  (1)  nach  Anspruch  1  umfassend  eine 
Kompressionseinheit  (21)  zum  Einspannen  der 
GieBform  (30)  und  eine  Einspritzeinheit  (10) 

io  zum  Einspritzen  des  geschmolzenen  Kunsthar- 
zes  in  die  GieBform,  gekennzeichnet  durch  die 
Schritte  der  Feststellung  des  Betrages  an  ge- 
schmolzenem  Kunstharz,  das  in  die  GieBform 
(30)  in  der  Kompressionseinheit  (21)  einge- 

15  spritzt  wird  und  Veranderung  der  Einspritzge- 
schwindigkeit  (Va,  Vb,  Vc)  des  in  die  GieBform 
einzuspritzenden  geschmolzenen  Kunstharzes 
in  Ubereinstimmung  mit  dem  festgestellten  Be- 
trag  an  geschmolzenem  Kunstharz. 

20 
5.  Verfahren  zum  GieBen  von  Kunstharzplastik 

durch  Verwendung  der  Spritz-DruckgieBma- 
schine  (1)  nach  Anspruch  2  umfassend  eine 
Kompressionseinheit  (21)  zum  Einspannen  ei- 

25  ner  GieBform  (30)  und  einer  Einspritzeinheit 
(10)  zum  Einspritzen  des  geschmolzenen 
Kunstharzes  in  die  GieBform,  gekennzeichnet 
durch  die  Schritte  der  Feststellung  des  Betra- 
ges  an  geschmolzenem  Kunstharz  (72,  82,  92, 

30  102),  das  in  die  GieBform  in  der  Kompres- 
sionseinheit  (21)  eingespritzt  wird  und  Veran- 
derung  der  Offnungs-  und  SchlieBgeschwindig- 
keit  (77,  85,  95,  105)  der  GieBform  in  Uberein- 
stimmung  mit  dem  festgestellten  Betrag  an 

35  geschmolzenem  Kunstharz. 

6.  Verfahren  zum  GieBen  von  Kunstharzplastik 
durch  Verwendung  der  Spritz-DruckgieBma- 
schine  (1)  nach  Anspruch  3  umfassend  eine 

40  Kompressionseinheit  (21)  zum  Einspannen  ei- 
ner  GieBform  (30)  und  einer  Einspritzeinheit 
(10)  zum  Einspritzen  des  geschmolzenen 
Kunstharzes  in  die  GieBform,  gekennzeichnet 
durch  die  Schritte  der  Feststellung  der  Ein- 

45  spritzgeschwindigkeit  des  geschmolzenen 
Kunstharzes  in  der  Einspritzeinheit  (58)  und 
eine  Veranderung  der  Offnungs-  und  SchlieB- 
geschwindigkeit  der  GieBform  in  Ubereinstim- 
mung  mit  der  festgestellten  Einspritzgeschwin- 

50  digkeit. 

Revendicatlons 

1.  Machine  a  mouler  par  injection-compression 
55  (1)  ayant  une  unite  de  compression  (21)  pour 

serrer  un  moule  (30)  et  une  unite  d'injection 
(10)  pour  injecter  une  resine  fondue  dans  le 
moule,  caracterisee  en  ce  que  la  machine  a 

9 
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mouler  comprend  :  un  moyen  (25a)  pour  de- 
tecter  la  course  de  ladite  unite  de  compression 
;  un  moyen  (16a)  pour  detecter  la  vitesse  d'in- 
jection  de  ladite  unite  d'injection  ;  un  moyen 
d'entree  (25b)  pour  regler  la  course  de  ladite 
unite  de  compression  ;  un  moyen  d'entree 
(16b)  pour  regler  la  vitesse  d'injection  de  ladite 
unite  d'injection  ;  un  moyen  generateur  de 
signaux  de  course  (40)  pour  convertir  ladite 
course  detectee  de  I'unite  de  compression  en 
un  signal  de  course  correspondant  a  une  va- 
leur  prereglee  par  ledit  moyen  d'entree  de 
reglage  de  course  ;  un  moyen  (40)  pour  emet- 
tre  un  signal  de  vitesse  d'injection  pour  I'unite 
d'injection,  en  reponse  audit  signal  de  course, 
et  un  moyen  de  commande  d'unite  d'injection 
(14c)  propre  a  etre  actionne  en  reponse  au 
signal  de  vitesse  d'injection. 

Machine  a  mouler  par  injection-compression 
(1)  ayant  une  unite  de  compression  (21)  pour 
serrer  un  moule  (30)  et  une  unite  d'injection 
(10)  pour  injecter  une  resine  fondue  dans  le 
moule,  caracterisee  en  ce  que  la  machine  a 
mouler  comprend  :  un  moyen  (25a)  pour  de- 
tecter  la  course  de  ladite  unite  de  compression 
;  un  moyen  (26a)  pour  detecter  la  vitesse  d'ou- 
verture  et  de  fermeture  dudit  moule  ;  un 
moyen  d'entree  (25b)  pour  regler  la  course  de 
ladite  unite  de  compression  ;  un  moyen  d'en- 
tree  (26b)  pour  regler  la  vitesse  d'ouverture  et 
de  fermeture  dudit  moule  ;  un  moyen  genera- 
teur  de  signaux  de  course  (40)  pour  convertir 
ladite  course  detectee  de  I'unite  de  compres- 
sion  en  un  signal  de  course  correspondant  a 
une  valeur  prereglee  par  ledit  moyen  d'entree 
de  reglage  de  course  ;  un  moyen  (40)  pour 
emettre  un  signal  de  vitesse  d'ouverture  et  de 
fermeture  pour  ledit  moule  en  reponse  au  si- 
gnal  de  course  ;  et  un  moyen  de  commande 
d'unite  de  compression  (21c)  propre  a  etre 
actionne  en  reponse  au  signal  de  vitesse  d'ou- 
verture  et  de  fermeture  de  moule. 

Machine  a  mouler  par  injection-compression 
(1)  ayant  une  unite  de  compression  (21)  pour 
serrer  un  moule  (30)  et  une  unite  d'injection 
(10)  pour  injecter  une  resine  fondue  dans  le 
moule,  caracterisee  en  ce  que  la  machine  a 
mouler  comprend  :  un  moyen  (16a)  pour  de- 
tecter  la  vitesse  d'injection  de  ladite  unite  d'in- 
jection  ;  un  moyen  (26a)  pour  detecter  la  vites- 
se  d'ouverture  et  de  fermeture  dudit  moule  ; 
un  moyen  d'entree  (16b)  pour  regler  la  vitesse 
d'injection  de  ladite  unite  d'injection;  un  moyen 
d'entree  (26b)  pour  regler  la  vitesse  d'ouvertu- 
re  et  de  fermeture  dudit  moule  ;  un  moyen 
generateur  de  signaux  de  vitesse  d'injection 

(40)  pour  convertir  ladite  vitesse  d'injection  de- 
tectee  de  I'unite  d'injection  en  un  signal  de 
vitesse  d'injection  correspondant  a  une  valeur 
prereglee  par  ledit  moyen  d'entree  de  reglage 

5  de  vitesse  d'injection  ;  un  moyen  (40)  pour 
emettre  un  signal  d'ouverture  et  de  fermeture 
pour  ledit  moule  en  reponse  au  signal  de  vites- 
se  d'injection  ;  et  un  moyen  de  commande 
d'unite  de  compression  (21c)  propre  a  etre 

io  actionne  en  reponse  au  signal  de  vitesse  d'ou- 
verture  et  de  fermeture  de  moule. 

4.  Procede  de  moulage  d'une  resine  plastique  au 
moyen  de  la  machine  a  mouler  par  injection- 

15  compression  (1)  selon  la  revendication  1,  com- 
prenant  une  unite  de  compression  (21)  pour 
serrer  un  moule  (30)  et  une  unite  d'injection 
(10)  pour  injecter  la  resine  fondue  dans  le 
moule,  caracterise  par  les  etapes  consistant  a 

20  detecter  la  quantite  de  resine  fondue  injectee 
dans  ledit  moule  (30)  dans  ladite  unite  de 
compression  (21),  et  a  modifier  la  vitesse  d'in- 
jection  (7b)  de  la  resine  fondue  a  injecter  par 
ladite  unite  d'injection  dans  ledit  moule  en 

25  fonction  de  la  quantite  detectee  de  resine  fon- 
due. 

5.  Procede  de  moulage  d'une  resine  plastique  au 
moyen  de  la  machine  a  mouler  par  injection- 

30  compression  (1)  selon  la  revendication  2,  com- 
prenant  une  unite  de  compression  (21)  pour 
serrer  un  moule  (30)  et  une  unite  d'injection 
(10)  pour  injecter  la  resine  fondue  dans  le 
moule,  caracterise  par  les  etapes  consistant  a 

35  detecter  la  quantite  de  resine  fondue  (72,  82, 
92,  102)  injectee  dans  ledit  moule  dans  ladite 
unite  de  compression  (21),  et  a  modifier  la 
vitesse  d'ouverture  et  de  fermeture  (77,  85,  95, 
105)  dudit  moule  en  fonction  de  la  quantite 

40  detectee  de  resine  fondue. 

6.  Procede  de  moulage  d'une  resine  plastique  au 
moyen  de  la  machine  a  mouler  par  injection- 
compression  (1)  selon  la  revendication  3,  com- 

45  prenant  une  unite  de  compression  (21)  pour 
serrer  un  moule  (30)  et  une  unite  d'injection 
(10)  pour  injecter  la  resine  fondue  dans  le 
moule,  caracterise  par  les  etapes  consistant  a 
detecter  la  vitesse  d'injection  de  la  resine  fon- 

50  due  dans  ladite  unite  d'injection  (58),  et  a 
modifier  la  vitesse  d'ouverture  et  de  fermeture 
dudit  moule  en  fonction  de  la  vitesse  d'injec- 
tion  detectee. 

55 
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