
J >  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0  3 3 1   7 3 5  

A 1  
00  Publication  number: 

EUROPEAN  PATENT  A P P L I C A T I O N  

p u b l i s h e d   in  a c c o r d a n c e   with  Art .  
158(3)  E P C  

B29C  4 5 / 1 7  ©  int.  ci.4:  B29C  4 5 / 7 7  
B29C  4 5 / 5 0  

©  Application  number:  88906125.5 

©  Date  of  filing:  22.07.88 

@  International  application  number: 
PCT/JP88/00741 

©  International  publication  number: 
WO  89/00915  (09.02.89  89/04) 

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

@  Inventor:  YAMAMURA,Masato  R8-107 
Fanuc  Manshion.3511-1  Shibokusa 
Oshino-mura,  Minamitsuru-gun  Yamanashi 
4{JP) 

©  Priority:  24.07.87  JP  183449/87 

@  Date  of  publication  of  application: 
13.09.89  Bulletin  89/37 

@  Designated  Contracting  States: 
CH  DE  FR  GB  IT  LI 

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

INJECTION  MOLDING  MACHINE  HAVING  RESIN  PRESSURE  DETECTION  FUNCTION. 

©  This  invention  provides  an  injection  molding  ma- 
chine  equipped  with  a  resin  pressure  detection  part 
which  can  detect  accurately  a  resin  pressure  without 
compensating  for  a  detected  resin  pressure  and 

V"  whose  assembly,  maintenance,  inspection  and  re- 
^   placement  can  be  made  easily.  An  annular  member 
Uf)(55)  to  which  a  strain  gauge  has  been  sticked  is 
CO  fixed  with  a  bolt  (57)  to  the  rear  end  surface  of  a 
P**  metering  bearing  housing  (41)  and  a  ball  nut  (56)  is 
r-  fixed  to  the  rear  end  surface  of  the  annular  member 
O(55)  with  a  bolt  (59).  Accordingly,  deformation  of  the 
^annular  member  and  hence,  zero-point  shift  of  the 
O  strain  gauge,  that  might  otherwise  be  caused  by 
^assembling,  do  not  occur  and  accurate  detection  can 
Ujbe  made  by  the  strain  gauge.  The  maintenance, 

inspection  and  replacement  of  the  annylar  member 
can  be  made  easily  because  it  is  disposed  outside 

the  housing. 

FIG.  I 

Xerox  Copy  Centre 
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INJECTION  MOLDING  MACHINE  WITH  A  RESIN  PRESSURE  DETECTING  FUNCTION 

ber  1  and  a  wiring  operation  of  the  lead  wires  of 
the  strain  gauge. 

Technical  Field 

The  present  invention  relates  to  an  injection 
molding  machine  of  a  type  having  a  detector  which 
is  capable  of  simply  and  accurately  detecting  resin 
pressure,  and  is  arranged  to  facilitate  assemblage, 
maintenance  and  replacement  of  the  detector. 

Disclosure  of  the  Invention 

The  object  of  the  present  invention  is  to  pro- 
vide  an  injection  molding  machine  equipped  with  a 

w  resin  pressure  detector  which  is  capable  of  ac- 
curately  detecting  the  resin  pressure,  without  the 
need  of  correcting  the  detected  resin  pressure,  and 
has  a  construction  which  facilitates  maintenance, 
replacement,  and  assemblage  including  wiring. 

75  To  achieve  the  above-mentioned  object,  ac- 
cording  to  the  present  invention,  there  is  provided 
an  injection  molding  machine  of  a  type  having  an 
injection  unit  which  includes  a  metering  bearing 
housing  disposed  for  movement  in  unison  with  a 

20  metering  30  screw,  and  a  ball  screw/nut  mecha- 
nism  for  reciprocal  movement  of  the  screw  through 
the  housing.  The  injection  molding  machine  com- 
prises  an  annular  member  on  which  a  resin  pres- 
sure  detecting  element  is  mounted,  a  first  fixture 

25  means  for  fixing  said  annular  member  on  an  outer 
face  of  the  metering  bearing  housing  at  a  side 
remote  from  the  screw,  and  a  second  fixture  means 
for  fixing  a  ball  nut  of  the  ball  screw/nut  mechanism 
on  an  outer  face  of  said  annular  member  at  a  side 

30  remote  from  the  metering  bearing  housing. 
As  mentioned  above,  according  to  the  present 

invention,  since  the  annular  member  for  resin  pres- 
sure  detection  is  fixed  to  the  outer  face  of  the 
metering  bearing  housing,  the  resin  pressure  de- 

35  tecting  element  can  be  mounted  on  the  annular 
member  after  completion  of  assemblage  of  the 
annular  member  and  its  peripheral  components,  to 
thereby  eliminate  a  detection  error  resulting  from  a 
deformation  of  the  annular  member  which  occurs  at 

40  the  time  of  assembling,  and,  since  the  connection 
between  the  annular  member  and  the  housing  and 
the  connection  between  the  annular  member  and 
the  ball  nut  are  independently  and  separately 
achieved  from  each  other,  a  deformation  over  the 

45  axial  entire  region  of  the  annular  member  is  pre- 
vented  from  occurring.  This  makes  it  possible  to 
mount  the  detecting  element  on  the  annular  mem- 
ber  at  a  location  free  from  a  deformation  asso- 
ciated  with  assembling,  to  thereby  eliminate  an 

so  occurrence  of  a  detection  error,  even  when  the 
detecting  element  is  mounted  beforehand  prior  to 
assemblage  of  the  arrangement.  As  a  result,  the 
resin  pressure  can  be  accurately  detected,  without 
the  need  of  correcting  the  output  from  the  resin 
pressure  detecting  section.  Moreover,  since  the 

Background  Art 

Conventionally,  an  injection  molding  machine 
has  been  known,  which  has  a  detector  for  detecting 
resin  pressure,  i.e.,  injection  pressure,  hold  pres- 
sure  and  back  pressure,  and  performs  pressure 
control  in  accordance  with  the  detected  resin  pres- 
sure  so  as  to  produce  good  molding  products.  In 
general,  a  pressure  sensor  disposed  within  a  mold 
cavity  has  been  employed  for  detection  of  the  resin 
pressure.  However,  this  type  of  sensor  is  high- 
priced.  In  this  respect,  a  strain  detector,  disposed 
on  a  housing  which  axially  supports  a  screw  shaft, 
for  receiving  the  reaction  force  from  the  resin  ma- 
terial  to  detect  the  resin  pressure,  has  been  pro- 
posed. 

As  shown  in  Fig.  5,  this  type  of  detector  com- 
prises  an  annular  member  1  and  a  detecting  ele- 
ment  such  as  a  strain  gauge  (not  shown)  affixed 
thereon.  The  annular  member  1  is  disposed  be- 
tween  a  thrust  bail  bearing  3  and  a  stepped  portion 
5  formed  in  a  metering  bearing  housing  2  which  is 
axially  and  radially  supported  by  the  bearing  3  and 
an  angular  ball  bearing  4,  respectively.  In  assem- 
bling  the  above-mentioned  arrangement  in  which 
the  annular  member  1  is  interposed  between  the 
bearing  3  and  the  stepped  portion  5  within  the 
housing  2,  lead  wires  of  the  strain  gauge  must  be 
passed  through  the  housing  2,  and  an  axial  clamp- 
ing  force  is  inevitably  applied  to  the  annular  mem- 
ber  1  upon  assemblage  thereof  and  even  there- 
after.  As  a  consequence,  the  annular  member  1  is 
deformed  at  a  portion  on  which  the  strain  gauge  is 
affixed.  Thus,  an  output  from  the  strain  gauge  is 
produced  even  before  the  resin  pressure  is  actually 
generated,  that  is,  a  shift  of  zero  point  in  resin 
pressure  detection  takes  place.  In  this  connection, 
a  required  zero  adjustment  is  made  by  means  of 
an  appropriate  circuit  in  the  resin  pressure  control 
system  upon  detection  of  the  resin  pressure.  More- 
over,  since  the  annular  member  1  is  disposed 
within  a  hollowed  interior  of  the  metering  bearing 
housing  2,  it  is  troublesome  or  difficult  to  effect 
replacement  and  maintenance  of  the  annular  mem- 
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formed  on  an  outer  peripheral  face  of  the  sleeve  30 
at  a  location  close  to  a  rear  end  of  the  same 
sleeve,  with  a  fixture  ring  33  abutting  against  an 
outer  end  face  of  the  bearing  27.  The  bearing 

s  sleeve  30  receives  a  proximal  portion  35  of  a  ball 
screw  34  inserted  therethrough,  and  the  sleeve  30 
and  the  above-mentioned  proximal  portion  35  are 
fixed  to  each  other  for  integral  rotation  by  means  of 
a  nut  37  which  is  threadedly  engaged  with  a  male 

w  screw  portion  36  formed  at  an  outer  end  portion  of 
the  proximal  portion  35. 

The  ball  screw  34  has  a  rear  end  portion, 
projecting  outwardly  of  the  bearing  sleeve  30,  on 
whcih  a  pulley  38  for  injection  is  affixed  by  means 

75  of  a  key  39  and  a  fixture  ring  40.  Further,  a 
servomotor  (not  shown)  for  injection  is  coupled  to 
the  pulley  38  through  a  timing  belt  (not  shown). 

The  metering  bearing  housing  41  has  a  flange 
42  connected  to  the  pusher  plate  18  by  bolts  43, 

20  and  rotatably  receives  therein  a  screw  sleeve  45 
through  angular  ball  bearings  44.  The  sleeve  45  is 
mounted  in  the  housing  41  in  a  manner  axially 
immovable  relative  thereto  by  a  nut  47,  which  is 
threadedly  engaged  with  a  male  screw  portion  46 

25  formed  at  a  rear  end  of  the  sleeve  45,  with  the 
angular  ball  bearings  44  held  between  a  stepped 
portion  of  the  sleeve  45  and  the  nut  47.  The  screw 
sleeve  45  has  a  rear  side  half  portion  formed  with  a 
hole  48  which  receives  therein  a  front  end  portion 

30  of  the  ball  screw  34. 
A  fixture  plate  49,  which  is  fixed  to  a  front  end 

of  the  metering  bearing  housing  41  by  bolts  50, 
fixedly  holds  the  angular  ball  bearings  44  within  the 
metering  bearing  housing  41.  Projecting  from  the 

35  housing  41  towards  the  front  plate  1  1  is  a  front  end 
portion  of  the  screw  sleeve  45  on  which  a  pulley  51 
for  metering  is  affixed.  A  servomotor  (not  shown) 
for  metering  is  coupled  to  the  pulley  51  through  a 
timing  belt  (not  shown). 

40  A  spline  bushing  52  is  fixed  at  a  front  end  face 
of  the  screw  sleeve  45  by  bolts  54  through  a  screw 
retainer  53,  and  a  proximal  portion  23  of  the  meter- 
ing  screw  22  is  fixed  to  the  bushing  52,  so  that  the 
screw  is  rotatable  in  unison  with  the  bushing  but 

45  axiaily  immovable  relative  thereto. 
Fixed  to  a  rear  end  face  of  the  metering  bear- 

ing  housing  41  by  bolts  57  is  an  annular  member 
55  on  which  a  resin  pressure  detecting  element, 
comprised  of  a  strain  gauge  100  (Fig.  2),  for  in- 

50  stance,  is  mounted.  The  annular  member  55  has  a 
rear  end  face  on  which  a  ball  nut  56,  threadedly 
engaged  with  the  injection  ball  screw  34,  is  fixed  at 
its  flange  58  by  bolts  59.  That  is,  the  connection  at 
one  side  of  the  annular  member  55  facing  the 

55  metering  bearing  housing  41  is  independently  and 
separately  achieved  from  that  at  the  other  side  of 
the  same  member  facing  the  ball  nut  56. 

More  specifically,  as  shown  in  Figs.  2  and  3, 

annular  member  is  disposed  outside  the  housing, 
the  assembling,  maintenance  and  replacement  op- 
erations  of  the  annular  member  and  its  peripheral 
components  can  be  carried  out  with  ease,  and  the 
wiring  operation  between  the  resin  pressure  detect- 
ing  element  and  components  of  the  resin  pressure 
detecting  system  disposed  outside  the  injection 
unit  can  be  easily  carried  out. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  fragmentary  plan  view,  with  partly 
shown  in  cross  section,  of  an  injection  unit  and  its 
peripheral  elements  of  an  injection  molding  ma- 
chine  according  to  a  first  embodiment  of  the 
present  invention; 

Fig.  2  is  an  enlarged  sectional  view  showing 
the  annular  member  of  Fig.  1; 

Fig.  3  is  an  enlarged  front  view  of  the  an- 
nular  member; 

Fig.  4  is  a  view,  similar  to  Fig.  1,  showing  an 
injection  molding  machine  according  to  a  second 
embodiment  of  the  present  invention;  and 

Fig.  5  is  a  view,  similar  to  Fig.  1,  showing  a 
conventional  injection  molding  machine. 

Best  Mode  of  Carrying  Out  the  Invention 

In  Fig.  1,  reference  numeral  10  denotes  an 
injection  unit  of  an  injection  molding  machine  ac- 
cording  to  a  first  embodiment  of  the  present  inven- 
tion,  which  is  of  a  type  where  a  ball  screw  for 
injection  is  driven  by  a  motor  to  move  a  pusher 
plate.  In  this  unit  10,  each  of  tie  rods  13  has  a  front 
end  connected  through  a  washer  14  to  a  front  plate 
11  by  means  of  a  socket  screw  15,  and  a  rear  end 
connected  through  a  washer  16  to  a  rear  plate  12 
by  a  similar  bolt  17,  respectively,  and  a  pusher 
plate  18  is  slidably  mounted  on  the  tie  rods  13 
through  oilless  bushings  19. 

Connected  to  a  central  part  of  the  front  plate 
11  is  a  proximal  portion  21  of  an  injection  cylinder 
20  from  which  a  proximal  portion  23  of  a  metering 
screw  22,  disposed  for  movement  within  the  cyl- 
inder  20,  projects  rearwardly,  i.e.,  towards  the  rear 
plate  12. 

A  ball  screw  bearing  housing  24,  which  has  a 
flange  25  connected  to  the  rear  plate  12  by  bolts 
26,  rotatably  supports  a  bearing  sleeve  30  through 
a  radial  ball  bearing  27,  a  thrust  ball  bearing  28, 
and  an  angular  ball  bearing  29.  This  sleeve  30  is 
mounted  in  the  housing  24  in  a  manner  axially 
immovable  relative  thereto  by  a  nut  32  threadedly 
engaged  with  a  male  screw  portion  31  which  is 
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forward  movement  of  the  ball  nut  56,  engaged 
therewith,  along  the  ball  screw  34.  With  this  for- 
ward  movement,  the  pusher  plate  18,  fixed  to  the 
ball  nut  56  through  the  annular  member  55  and  the 

5  metering  bearing  housing  41,  is  moved  along  the 
tie  rods  13  in  unison  with  the  ball  nut  56,  and  at  the 
same  time,  the  metering  screw  22,  fixed  to  the 
housing  41  through  the  screw  sleeve  45,  etc.,  to  be 
axially  immovable  relative  to  the  housing,  is  moved 

to  in  unison  with  the  ball  nut  56,  whereby  the  injection 
operation  is  carried  out. 

At  this  time,  the  annular  member  55,  which  is 
integrally  combined  with  the  screw  22  through  the 
above-mentioned  various  elements,  receives  the 

75  reaction  force  from  the  resin  material,  and  is  hence 
slightly  deformed  in  dependence  on  the  resin  reac- 
tion  force  or  the  injection  pressure.  Then,  a  signal, 
indicative  of  the  amount  of  deformation,  i.e.,  the 
injection  pressure,  is  generated  by  the  strain  gauge 

20  1  00. 
As  mentioned  above,  no  substantial  deforma- 

tion  is  found  at  least  in  that  portion  of  the  annular 
member  55  at  which  the  strain  gauge  100  is  bon- 
ded,  upon  and  even  after  the  assemblage  of  the 

25  annular  member  55  and  its  peripheral  components. 
As  a  consequence,  the  output  signal  of  the  strain 
gauge  100  represents  the  accurate  injection  pres- 
sure,  and  no  particular  correction  such  as  zero 
adjustment  is  required. 

30  In  the  hold  process  following  the  injection  pro- 
cess,  the  hold  pressure  is  detected  in  a  similar 
manner. 

Thereafter,  the  metering  pulley  51  is  driven  by 
the  servomotor,  not  shown,  to  cause  the  rotation  of 

35  the  metering  screw  22  for  execution  of  the  meter- 
ing  process,  wherein  the  back  pressure  is  detected 
in  a  similar  manner.  In  the  above-mentioned  pro- 
cesses,  pressure  control  is  effected  in  a  conven- 
tional  manner  on  the  basis  of  the  thus  detected 

40  various  resin  pressure. 
Fig.  4  shows  an  essential  part  of  an  injection 

molding  machine  according  to  a  second  embodi- 
ment  of  the  present  invention.  As  compared  with 
the  arrangement  of  the  first  embodiment,  this  injec- 

45  tion  molding  machine  is  slightly  different  therefrom 
in  construction  of  a  metering  bearing  housing  and  a 
screw  sleeve,  and  differs  in  a  mechanism  for  sup- 
porting  the  sleeve  in  the  housing  in  a  manner 
permitting  relative  rotation  and  preventing  relative 

so  axial  movement.  That  is,  referring  to  Fig.  4,  within  a 
metering  bearing  housing  41  which  has  a  partition 
wall  41  'a  located  at  a  middle  position  in  the  axial 
direction  and  extending  inwardly  in  the  radial  direc- 
tion,  a  radial  ball  bearing  70  and  a  thrust  ball 

55  bearing  71  are  disposed  at  one  side  of  the  housing 
41  '  facing  the  front  plate  11  with  respect  to  the 
partition  wall  41  a,  and  an  angular  ball  bearing  72  is 
disposed  at  the  other  side  of  the  housing  facing  the 

the  annular  member  55  consists  of  an  inner  cylin- 
drical  section  60,  an  outer  cylindrical  section  64, 
and  a  coupling  section  63  which  connects  the 
above-mentioned  two  sections  60,  64  into  one 
piece.  The  inner  cylindrical  section  60  is  formed  at 
its  central  part  with  a  through  hole  61  for  receiving 
the  ball  screw  34  extending  therethrough,  and  is 
formed  with  a  plurality  of  bolt-insertion  holes  62 
circumferentially  of  the  through  hole  61  .  The  outer 
cylindrical  section  64  is  formed  at  its  rear  end  face 
with  a  plurality  of  blind  bolt-mounting  holes  65. 
Moreover,  as  shown  in  Fig.  1,  the  housing  41  is 
formed  at  the  rear  end  face  with  bolt-mounting 
holes  66  in  alignment  of  the  bolt-insertion  holes  62, 
and  the  ball  nut  56  is  formed  at  its  flange  58  with 
bolt-insertion  holes  67  in  alignment  of  the  bolt- 
mounting  hoies  65,  respectively. 

In  assembling  of  the  annular  member  55  and 
its  peripheral  components,  the  respective  bolt  57  is 
inserted  through  an  associated  one  of  the  bolt- 
insertion  holes  62  formed  in  the  annular  member 
55,  and  is  then  screwed  into  an  associated  one  of 
the  bolt-mounting  holes  66  of  the  metering  bearing 
housing  41,  to  thereby  fix  the  annular  member  55 
to  the  housing  41.  Next,  the  ball  nut  56  is  brought 
into  contact  at  its  flange  58  with  the  rear  end  face 
of  the  outer  cylindrical  section  64  of  the  annular 
member  55,  with  the  ball  nut  56  engaged  with  the 
ball  screw  34  which  is  inserted  through  the  through 
hole  61  of  the  annular  member  55.  Then,  the 
respective  bolt  59  is  inserted  through  an  associated 
one  of  the  bolt-insertion  holes  67  of  the  flange  58, 
and  is  screwed  into  a  corresponding  one  of  the 
bolt-mounting  hoies  65  of  the  outer  cylindrical  sec- 
tion  64,  to  thereby  fix  the  ball  nut  56  to  the  annular 
member  55. 

During  the  assembling,  a  clamping  force  by  the 
bolts  57  is  applied  only  to  the  inner  cylindrical 
section  60,  and  a  clampling  force  by  the  bolts  59  is 
applied  only  to  the  outer  cylindrical  section  64. 
Hence,  no  substantial  deformation  occurs  in  the 
annular  member  55  at  its  portion  at  which  the  strain 
gauge  100  is  mounted. 

Further,  the  strain  gauge  100  is  connected 
through  electric  wires  101  with  external  elements, 
such  as  a  gauge  amplifier  and  a  control  circuit 
(none  of  these  elements  illustrated),  which  coop- 
erate  with  the  gauge  100  and  the  annular  member 
55  to  form  a  known  resin  pressure  detecting  sys- 
tem. 

In  the  following,  a  resin  pressure  detecting 
"  function  of  the  injection  molding  machine  according 
to  the  present  embodiment  will  be  mainly  ex- 
plained. 

When  the  injection  pulley  38  is  drivingly  rotat- 
ed  by  the  injection  servomotor,  not  shown,  in  a 
predetermined  direction,  or  in  a  forward  direction, 
for  instance,  the  ball  screw  34  rotates  to  cause  the 
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rear  plate  12,  respectively.  A  screw  sleeve  45  is 
supported  by  the  housing  41  '  through  the  above- 
mentioned  bearings. 

The  other  elements  of  the  machine  are  sub- 
stantially  the  same  in  construction  and  function  as  5 
those  of  the  aforementioned  embodiment  of  Fig.  1  , 
and  hence  these  common  elements  are  shown  by 
like  numerals  and  explanations  thereof  are  omitted. 

w 
Claims 

1.  In  an  injection  molding  machine  of  a  type 
having  an  injection  unit  which  includes  a  metering 
bearing  housing  disposed  for  movement  in  unison  75 
with  a  metering  screw,  and  a  ball  screw/nut  mecha- 
nism  for  reciprocal  movement  of  the  screw  through 
the  housing,  an  injection  molding  machine  with  a 
resin  pressure  detecting  function,  comprising: 
an  annular  member  on  which  a  resin  pressure  20 
detecting  element  is  mounted; 
a  first  fixture  means  for  fixing  said  annular  member 
on  an  outer  face  of  the  metering  bearing  housing  at 
a  side  remote  from  the  screw;  and 
a  second  fixture  means  for  fixing  a  ball  nut  of  the  25 
ball  screw/nut  mechanism  on  an  outer  face  of  said 
annular  member  at  a  side  remote  from  the  meter- 
ing  bearing  housing. 

2.  An  injection  molding  machine  with  a  resin 
pressure  detecting  function  according  to  claim  1,  30 
wherein  said  resin  pressure  detecting  element 
comprises  a  strain  gauge. 

3.  An  injection  molding  machine  with  a  resin 
pressure  detecting  function  according  to  claim  1  or 
2,  wherein  said  annular  member  includes  an  inner  35 
cylindrical  section  formed  with  a  first  group  of  bolt- 
insertion  holes  circumferential  ly  therewith,  an  outer 
cylindrical  section  having  an  end  face,  at  a  side 
close  to  said  ball  nut,  formed  with  a  first  group  of 
bolt-mounting  holes  circumferentially  therewith,  and  40 
a  coupling  section  connecting  said  inner  and  outer 
cylindrical  sections  into  one  piece;  said  metering 
bearing  housing  having  an  end  face,  at  a  side  close 
to  said  annular  member,  formed  with  a  second 
group  of  bolt-mounting  holes  in  alignment  with  said  45 
first  group  of  bolt-insertion  holes;  said  ball  nut 
having  a  circumferential  edge  portion  formed  with  a 
second  group  of  bolt-insertion  holes  in  alignment 
with  said  first  group  of  bolt-mounting  holes;  said 
first  fixture  means  comprising  said  first  group  of  so 
bolt-insertion  holes,  said  second  group  of  bolt- 
mounting  holes,  and  a  first  group  of  bolts  asso- 
ciated  therewith;  and  said  second  fixture  means 
comprising  said  second  group  of  bolt-insertion 
holes,  said  first  group  of  bolt-mounting  holes,  and  a  55 
second  group  of  bolts  associated  therewith. 
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