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Description 

This  invention  relates  to  an  apparatus  for  sup- 
porting  reduction  rolls  in  a  rolling  mill. 

A  known  three-roll  rolling  mill  includes  three  re- 
duction  rolls  radially  arranged  at  angular  intervals  of 
120  degrees  in  a  vertical  plane  and  adapted  to  be  ro- 
tated  to  roll  a  metal  strip  from  three  peripheral  sides 
so  that  the  metal  strip  is  formed  into  a  metal  bar,  wire 
rod,  or  the  like.  Each  reduction  roll  is  conventionally 
supported  at  its  opposite  ends  by  a  pair  of  bearings. 

For  purposes  of  controlling  the  rolling  mill,  it  is 
generally  known  to  equip  the  mill  with  load  cells  for 
detecting  the  rolling  force.  For  mounting  a  load  cell, 
it  is  preferable  to  utilize  a  space,  for  example,  be- 
tween  each  bearing  and  a  mill  housing.  However, 
when  load  cells  are  installed  for  only  one  of  the  three 
reduction  rolls,  the  problem  is  that  the  overall  rigidity 
of  a  support  system  for  the  one  reduction  roll  (which 
consists  of  the  load  cells,  a  roll  holder,  and  a  support 
frame)  becomes  different  from  the  overall  rigidity  of 
a  support  system  for  each  of  the  two  other  reduction 
rolls  with  no  load  cell  installed  therefor  (which  com- 
prises  a  roll  holder  and  a  support  frame).  As  such,  no 
uniform  elastic  displacement  is  achievable  with  re- 
spect  to  individual  reduction  rolls  during  rolling  oper- 
ation,  product  quality  being  thus  adversely  affected. 
In  order  to  eliminate  such  inconvenience,  it  may  be 
conceivable  to  provide  load  cells  with  respect  to  all 
the  reduction  rolls.  However,  this  naturally  involves 
increased  cost.  Furthermore,  it  may  sometimes  be 
impracticable  to  provide  load  cells  for  all  the  reduc- 
tion  rolls  because  of  limited  space  availability. 

Therefore,  it  is  a  primary  object  of  the  invention 
to  provide  for  equalization  of  elastic  displacement 
with  respect  to  individual  reduction  rolls  during  rolling 
operation,  with  not  all  the  reduction  rolls  being  re- 
quired  to  have  load  cells  mounted  thereto. 

In  order  to  accomplish  this  object,  according  to 
the  invention  there  is  provided  an  apparatus  for  sup- 
porting  reduction  rolls  in  a  rolling  mill  with  the  fea- 
tures  stated  in  claim  1. 

According  to  this  arrangement,  the  overall  rigidity 
of  each  of  the  support  systems  for  the  reduction  rolls 
is  equal  to  that  of  another  support  system  irrespective 
of  the  presence  or  absence  of  load  cell  means.  This 
insures  uniform  elastic  displacement  of  the  reduction 
rolls  when  a  rolling  force  is  applied  to  the  reduction 
rolls.  Therefore,  despite  the  fact  that  load  cell  means 
is  installed  with  respect  to  only  one  of  the  reduction 
rolls,  no  inconvenience  will  be  caused  to  rolling  oper- 
ation.  Furthermore,  the  invention  provides  for  simpli- 
fication  of  a  draft  control  system  associated  with  the 
reduction  rolls  and  cost  reduction. 

Fig.  1  is  a  plan  view  in  section  showing  an  appa- 
ratus  for  supporting  reduction  rolls  according  to 
one  embodiment  of  the  invention; 
Fig.  2  is  a  front  view  of  the  portion  shown  in  Fig. 

1; 
Fig.  3  is  a  sectional  view  showing  a  three-roll  roll- 
ing  mill  in  which  the  apparatus  of  the  invention  is 
employed;  and 

5  Fig.  4  is  a  view  schematically  showing  the  rolling 
mill  in  Fig.  3. 
As  Fig.  3  shows  in  detail,  three  reduction  rolls  51 

are  radially  arranged  at  angular  intervals  of  120  de- 
grees  in  a  vertical  plane  for  rotation  so  that  rolling 

10  strip  A  is  rolled  from  three  peripheral  sides  into  a  met- 
al  bar,  wire  rod,  or  the  like. 

Each  reduction  roll  51  is  held  by  a  roll  holder  52 
which  is  rotatably  supported  in  a  cylindrical  support 
frame  54  through  bearings  53  in  eccentric  relation  to 

15  the  cylindrical  support  frame  54.  As  shown  in  FIG.4, 
a  pair  of  load  cells  59  are  disposed  between  one  of 
the  three  cylindrical  support  frames  54  and  a  mill 
housing  55  in  which  the  cylindrical  support  frames  54 
are  housed  and  longitudinally  of  the  corresponding 

20  roll  holder  52. 
As  stated  above,  each  roll  holder  52  is  supported 

in  the  corresponding  cylindrical  support  frame  54  in 
eccentric  relation  thereto.  It  is  intended  by  this  that  as 
the  cylindrical  support  frames  54  are  rotated,  the  roll 

25  holders  52  or  reduction  rolls  51  are  moved  relative  to 
the  rolling  center  for  rolling  draft  control. 

Nextly,  drive  systems  for  individual  reduction 
rolls  51  will  be  described.  First  roll  holder  52A  is  ro- 
tated  through  an  input-side  gear  61  and  a  driving  cy- 

30  linder  62.  Second  roll  holder  52B  is  rotated  through  a 
pair  of  bevel  gears  63,  64  associated  with  both  the 
driving  cylinder  62  and  the  second  roll  holder  52B. 
Third  roll  holder  52C  is  rotated  through  a  bevel  gear 
65  mounted  to  the  first  roll  holder  52A  and  a  bevel 

35  gear  66  mounted  to  one  end  of  the  third  roll  holder 
52C  which  are  engaged  with  each  other. 

It  is  noted  that  each  respective  bevel  gear  and  the 
corresponding  roll  holder  are  engaged  with  an  inter- 
nal  gear  in  order  to  facilitate  movement  of  the  corre- 

40  sponding  reduction  roll  51  in  the  direction  of  screw 
down. 

FIGS.  1  and  2  are  views  showing  in  detail  one  em- 
bodiment  of  the  supporting  apparatus  of  the  inven- 
tion,  more  particularly  a  support  arrangement  in  a 

45  three-roll  rolling  mill  wherein  each  cylindrical  support 
frame  54  for  supporting  the  corresponding  reduction 
roll  51  through  roll  holder  52  is  supported  in  the  mill 
housing  55. 

As  stated  above  and  shown  in  FIG.  4,  a  pair  of 
so  load  cells  59  for  measuring  a  rolling  force  with  respect 

to  one  reduction  roll  51  is  interposed  between  a  par- 
ticular  one  of  the  three  cylindrical  support  frames  54 
and  the  mill  housing  55. 

As  FIGS.  1  and  2  show,  a  support  member  56  is 
55  interposed  between  each  of  the  two  other  cylindrical 

support  frames  54  which  support  the  corresponding 
reduction  rolls  51  through  respective  roll  holders  52 
and  the  mill  housing  55  in  which  the  cylindrical  sup- 

2 
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port  frames  54  are  housed.  The  rigidity  of  the  support 
member  56  is  set  to  a  value  such  that  the  overall  rig- 
idity  of  a  first  support  system  consisting  of  the  sup- 
port  member  56  and  a  support  structure  57  for  the 
corresponding  reduction  roll  51  (which  structure  con- 
sists  of  the  corresponding  roll  holder  52  and  cylindri- 
cal  support  frame  55)  is  equal  to  the  overall  rigidity  of 
a  second  support  system  consisting  of  the  load  cells 
59  and  a  support  structure  for  the  reduction  roll  51 
with  respect  to  which  the  load  cells  59  are  provided. 

More  particularly,  in  the  mill  housing  55  there  are 
formed  grooves  (or  recesses)  58  at  two  locations 
spaced  longitudinally  of  each  of  the  two  other  support 
frames  54,  one  support  member  56  each  being  re- 
ceived  in  the  two  grooves  58. 

Each  support  member  56  consists  of  two  plate 
members  68,  69  of  different  materials  which  are  long- 
itudinally  connected  in  series. 

For  example,  the  one  plate  member  68  is  formed 
of  steel,  and  the  other  plate  member  69  is  formed  of 
a  material,  such  as  aluminum  alloy  or  copper  alloy, 
which  is  considerably  different  from  steel  in  modulus 
of  longitudinal  elasticity.  Shown  by  70  is  a  pad  inter- 
posed  between  the  plate  member  68  and  the  cylindri- 
cal  support  frame  54. 

The  rigidity  of  the  two  plate  members  68,  69  in 
combination  which  are  disposed  in  series  as  above 
described  can  be  equationally  expressed  as  a  spring- 
force  parameter  in  manner  as  follows. 

Where  the  total  length  of  each  support  member 
56  is  represented  by  L,  the  length  of  the  one  plate 
member  68  by  S,  the  sectional  area  of  the  plate  mem- 
ber  68  by  A1,  the  longitudinal  modulus  of  the  plate 
member  68  by  E1,  the  length  of  the  other  plate  mem- 
ber  69  by  L  -  S,  the  sectional  area  of  the  plate  member 
69  by  A2,  and  the  longitudinal  modulus  of  the  plate 
member  69  by  E2,  the  spring-force  parameter  for  the 
support  member  56  consisting  in  combination  of  the 
two  plate  members  is  expressed  by  the  following 
equation  (  i  ): 

AL/F  =  S / A E 1 + ( L - S )   /  AE2  (  i  ) 
where,  A  L  represents  contraction  occurring  when 
rolling  force  F  is  applied  to  the  support  member. 

Through  such  combination  of  plate  members  68, 
69  formed  of  materials  different  in  longitudinal  mod- 
ulus  (  E  ),  with  respective  lengths  and  sectional  areas 
of  the  plate  members  being  adjusted  in  order,  it  is  pos- 
sible  to  arbitrarily  set  the  rigidity  of  the  support  mem- 
ber  56  in  a  certain  range. 

Therefore,  by  setting  the  overall  rigidity  of  the 
support  system  consisting  of  the  support  member  56 
and  the  corresponding  support  sturucture  57  to  be 
equal  to  the  overall  rigidity  of  the  support  system  con- 
sisting  of  the  load  cells  59  and  the  corresponding  sup- 
port  structure,  it  is  possible  to  equalize  the  amount  of 
displacement  under  rolling  force  with  respect  to  all  the 
reduction  rolls  51. 

In  other  words,  the  number  of  load  cells  59  re- 

quired  to  be  disposed  can  be  minimized  by  mounting 
support  members  56  in  position  as  dummies  for  load 
cells  59,  as  shown  in  FIG.  4. 

For  the  rigidity  of  each  load  cell  59,  a  cell  body, 
5  a  casing  thereof,  and  a  mounting  member  thereforare 

considered. 
In  the  foregoing  embodiment,  the  supporting  ap- 

paratus  for  reduction  rolls  according  to  the  invention 
is  employed  in  a  three-roll  rolling  mill  with  a  screw- 

10  down  setting  arrangement.  It  is  understood,  however, 
that  the  invention  is  not  limited  to  the  embodiment. 
The  invention  is  equally  applicable  to  three-roll  rolling 
mills  having  no  screw-down  setting  arrangement  and 
any  other  conventional  rolling  mills  wherein  load  cells 

15  are  disposed  at  two  sites,  i.  e.,  the  operating  side  and 
the  driving  side. 

Claims 
20 

1.  An  apparatus  for  supporting  a  plurality  of  reduc- 
tion  rolls  (51)  in  a  rolling  mill  comprising  a  mill 
housing  (55),  support  structures  (57)  disposed 
within  the  mill  housing  (55)  for  individually  sup- 

25  porting  the  reduction  rolls  (51),  load  cell  means 
(59)  disposed  between  one  of  the  support  struc- 
tures  (57)  and  the  mill  housing  (55),  and  support 
element  means  (56)  disposed  between  each  of 
the  other  support  structures  (57)  and  the  mill 

30  housing  (55),  characterized  in  that  the  overall 
rigidity  of  a  first  support  system  consisting  of  said 
support  element  means  (56)  and  the  correspond- 
ing  support  structure  (57)  is  equal  to  the  overall 
rigidity  of  a  second  support  system  consisting  of 

35  said  load  cell  means  (59)  and  the  corresponding 
support  structure  (57),  and  that  said  support  ele- 
ment  means  (56)  comprises  two  plate  members 
(68,  69)  having  different  longitudinal  moduli  of 
elasticity  and  longitudinally  disposed  in  series. 

40 
2.  An  apparatus  according  to  claim  1,  wherein  the 

mill  housing  (55)  has  recess  means  (58)  in  which 
said  support  element  means  (56)  is  inserted. 

45  3.  An  apparatus  according  to  claim  1,  wherein  said 
plate  members  (68,  69)  are  replaceable  by  other 
plate  members  of  different  length  and/or  cross- 
sectional  area. 

so  4.  An  apparatus  according  to  claim  1,  wherein  one 
plate  member  (68)  is  a  steel  plate  and  the  other 
plate  member  (69)  is  either  an  aluminium  alloy 
plate  or  a  copper  alloy  plate. 

55 
Patentanspruche 

1.  Vorrichtung  zum  Anstellen  mehrerer  Walzkaliber 
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(51)  in  einem  Walzgerust,  umfassend  einen  Wal- 
zenstander  (55),  innerhalb  desselben  angeord- 
nete  Anstellrahmen  (57)  zur  individuellen  Anstel- 
lung  der  Walzkaliber  (51),  Lastzellen  (59)  zwi- 
schen  einem  der  Anstellrahmen  (57)  und  dem 
Walzenstander  (55)  sowie  Stutzelemente  (56) 
zwischen  jedem  deranderen  Anstellrahmen  (57) 
und  dem  Walzenstander  (55),  dadurch  gekenn- 
zeichnet,  dali  die  Gesamtsteif  igkeit  eines  ersten 
aus  dem  Stutzelement  (56)  und  dem  entspre- 
chenden  Anstellrahmen  (57)  bestehenden  An- 
stellsystems  gleich  ist,  wie  die  Gesamtsteifigkeit 
eines  zweiten  aus  dem  Lastzellenorgan  (59)  und 
dementsprechenden  Anstellrahmen  (57)  beste- 
henden  Anstellsystems,  und  dali  die  Stutzele- 
mente  (56)  zwei  in  Langsrichtung  hintereinander 
angeordnete  Plattenteile  (68,  69)  mit  unter- 
schiedlichen  Elastizitatsmodulen  in  Langsrich- 
tung  aufweisen. 

2.  Vorrichtung  nach  Patentanspruch  1  ,  dadurch  ge- 
kennzeichnet,  dali  der  Walzenstander  (55)  Aus- 
nehmungen  (58)  aufweist,  in  welche  die  Stutzele- 
mente  (56)  eingesetzt  sind. 

3.  Vorrichtung  nach  Patentanspruch  1  ,  dadurch  ge- 
kennzeichnet,  dali  die  Plattenteile  (68,  69)  durch 
andere  Plattenteile  unterschiedlicher  Lange  und- 
/oder  Querschnittsflache  austauschbar  sind. 

4.  Vorrichtung  nach  Patentanspruch  1  ,  dadurch  ge- 
kennzeichnet,  dali  ein  Plattenteil  (68)  eine  Stahl- 
platte  und  der  andere  Plattenteil  (69)  entweder 
eine  Aluminiumlegierungsplatte  oder  eine  Kup- 
ferlegierungsplatte  ist. 

ayant  des  modules  d'elasticite  longitudinaux  dif- 
ferents  et  qui  sont  disposes  longitudinalement  en 
serie. 

5  2.  Dispositif  selon  la  revendication  1,  dans  lequel  la 
cage  (55)  du  laminoir  presents  des  moyens  en  re- 
trait  (58)  dans  lesquels  lesdits  elements  support 
(56)  sont  inseres. 

10  3.  Dispositif  selon  la  revendication  1,  dans  lequel 
lesdites  plaques  (68,  69)  peuvent  etre  rempla- 
cees  par  d'autres  plaques  d'une  longueur  diffe- 
rente  et/ou  d'une  surface  de  section  transversa- 
le  differente. 

15 
4.  Dispositif  selon  la  revendication  1,  dans  lequel 

une  plaque  (68)  est  une  plaque  d'acier,  et  I'autre 
plaque  (69)  est,  soit  une  plaque  d'alliage  d'alumi- 
nium,  soit  une  plaque  d'alliage  de  cuivre. 

20 

25 

30 

35 

Revendications 

1.  Dispositif  pour  supporter  une  pluralite  de  cylin-  40 
dres  de  reduction  (51)  dans  un  laminoir  compre- 
nant  une  cage  de  laminoir  (55),  des  structures 
porteuses  (57)  disposees  dans  la  cage  de  lami- 
noir  (55)  pour  supporter  individuellement  les  cy- 
lindres  de  reduction  (51),  des  moyens  formant  45 
cellule  de  charge  (59)  disposes  entre  I'une  des 
structures  support  (57)  et  la  cage  (55)  du  lami- 
noir,  et  des  elements  support  (56)  disposes  entre 
chacune  des  autres  structures  support  (57)  et  la 
cage  (55)  du  laminoir,  caracterise  en  ce  que  la  ri-  so 
gidite  globale  d'un  premier  systeme  support 
compose  desdits  elements  support  (56)  et  de  la 
structure  support  correspondante  (57)  est  egale 
a  la  rigidite  globale  d'un  deuxieme  systeme  sup- 
port  compose  desdits  moyens  formant  cellules  55 
de  charge  (59)  et  de  la  structure  support  (57) 
correspondante,  et  en  ce  que  lesdits  elements 
support  (56)  comprennent  deux  plaques  (68,  69) 
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