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(54)  Rolling  group  for  high  reduct ions  

(57)  Universal  rolling-mill  of  the  type  with  rolling  roll- 
ers  on  planetary  system,  involving  four  opposite  plane- 
tary  wheels  (1,2,3,4),  identical  and  symmetric,  each 
comprising  a  solar  wheel  that  bears  satellites  rolling-mill 
rollers  (r), 
characterized  in  that: 

two  planetary  couples  of  opposite  rolling  are  used 
which  rotation  axis  lie  on  the  same  orthogonal  plane 
as  or  substantially  adjacent  to  the  laminate  to  be  re- 
duced; 

said  satellites  rolling-mill  rollers  of  each  planetary 
system,  are  spaced  out  with  a  value  such  to  allow 
the  orthogonal  rolling-mill  interferance  to  not  be  in 
the  same  plane  as  satellites  rolling-mill  rollers  of  the 
other  couple; 

a  planetary  couple  is  in  staggered  synchronism  in 
the  rotation  for  the  rolling; 

in  such  a  way  that  in  a  single  rolling  phase  one  has 
the  rolling  alternation  of  the  respective  satellites  roll- 
ing-mill  rollers  of  the  opposite  couples  as  in  a  gear, 
causing  the  laminate  to  undergo  some  progressive 
reductions  of  orthogonal  section  in  an  orthogonal 
way  also  alternating,  during  the  contemporary,  but 
staggered,  rotation  of  said  opposite  planetary  cou- 
ples. 
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Description 

This  invention  has  for  object  a  rolling-mill  for  high 
reductions. 

At  the  present  state  of  technology  planetary  roll- 
ing-mills  which  have  been  essentially  devised  for  high 
reduction  (rolling-mills  with  high  reduction  ratio)  are 
known. 

Amongst  these  the  "SENDZIMIR  PLANETARY 
MILL"  and  the  "PLATZER  PLANETARY  MILL"  are  distin- 
guished,  both  substantially  involving  a  series  of  idle  roll- 
ing  rollers  mounting  wheels  of  opposite  loadbearing  so- 
lars,  with  the  difference  that  the  second  solution  utilizes 
intermediate  counter-thrust  rollers. 

These  rolling-mills  base  their  conception  on  the  fact 
that  in  just  one  pass  they  can  even  reach  a  section  re- 
duction  in  hot-rolling  that  nears  98%. 

These  types  of  rolling-mills,  given  their  structure,  are 
substantially  utilized  for  unidirectional  rolling  or  for  flat 
rolling,  and  therefore  particularly  suitable  for  the  produc- 
tion  of  flat-plates,  tapes  or  plates. 

Wanting  to  obtain  variously  profiled  wire  or  rods,  is 
only  possible  with  the  use  of  at  least  two  rolling-mills,  a 
horizontal  and  a  vertical  one. 

However  it  is  noted  that  in  such  a  case  it  is  not  pos- 
sible  to  obtain  optimal  results,  substantially  for  the  fact 
that  a  desired  section  in  only  two  passes,  horizontal  and 
vertical  cannot  be  done,  because  the  second  pass  would 
find  it  hard  to  roll  the  rim  with  a  too  thin  flat-plate. 

For  these  reasons  the  planetary  mills,  notwithstand- 
ing  the  above  mentioned  advantages,  have  found  a  prac- 
tical  application  only  in  the  rolling  of  products  such  as 
tapes  and  plates. 

The  scope  of  the  present  invention  is  to  render  pos- 
sible  and  advantageous  the  planetary  rolling  in  the  mills 
for  long  products,  that  require  the  rolling  both  with  hori- 
zontal  and  vertical  axis. 

The  problem  is  solved  as  claimed  by  means  of  a  uni- 
versal  mill  of  the  type  with  rolling  rollers  on  a  planetary 
system,  involving  four  opposite  solar  wheels,  identical 
and  symmetric,  that  bear  satellites  rolling-mill  rollers, 
characterized  in  that: 

•  two  planetary  couples  of  opposite  rolling  are  used 
which  rotation  axis  lie  on  the  same  orthogonal  plane 
as  or  substantially  adjacent  to  the  laminate  to  be  re- 
duced; 

•  a  planetary  couple  is  in  staggered  synchronism  in 
the  rotation  for  the  rolling,  preferably  half  of  the  an- 
gular  pass  of  spacing  between  said  satellites  rolling 
rollers  in  each  solar  wheel  of  the  other  planetary  cou- 
ple  or  between  these; 

•  said  satellites  rolling-mill  rollers  of  each  planetary 
system,  are  spaced  out  with  a  value  such  to  allow 
the  orthogonal  rolling-mill  interference  to  not  be  in 
the  same  plane  as  rolling-mill  rollers  of  the  other  cou- 

ple, 

•  in  such  a  way  that  in  a  single  rolling  phase  one  has 
the  rolling  alternation  of  the  respective  satellites  roll- 

5  ing-mill  rollers  of  the  opposite  couple  as  in  a  gear, 
causing  the  laminate  to  undergo  some  progressive 
reductions  of  section  in  orthogonal  direction  as  well 
as  alternating,  during  the  contemporary,  but  stag- 
gered,  rotation  of  said  opposite  planetary  couples. 

10 
In  this  way  it  is  possible  to  obtain  a  finished  roll  with 

fewer  number  of  passes  and  however  it  will  be  possible 
to  obtain  very  high  reductions  of  section  with  much  re- 
duced  encumber  of  the  rolling  system,  not  needing  a 

is  large  quantity  of  subsequent  rolling-mills  holsters  for  the 
progressive  reductions. 

More  in  detail  this  type  of  plant  can  substantially  be 
called  star  mill  for  the  specific  star  conformation  of  the 
support  structure  of  the  respective  peripherical  roll- 

20  ing-mill  rollers  (satellites  rolling-mill  rollers  in  a  loadbear- 
ing  solar  wheel  conformed  substantially  in  a  star  shape). 

The  machine  consists  therefore  of  four  rolling-mill 
groups  (four  solar  wheels  in  opposite  couples  identical 
and  symmetric)  which  peripherical  satellite  rollers  of 

25  each  torque  act  alternatively  according  to  the  vertical 
axis  and  horizontal  axis. 

Every  solar  wheel  therefore  supports  a  series  of  roll- 
ing-mill  rollers  mounted  planetarly  on  an  structure  put 
into  rotation  that  is  said  solar  wheel  (star  structure). 

30  The  minimum  number  of  rolling-mill  rollers  (known 
also  with  the  definition  cylinders)  mounted  on  every 
structure  is  one,  but  advantageously  there  can  be  more 
(for  example  four  or  more). 

The  rotation  of  the  planetary  wheels  is  ensured  by 
35  known  means  (motors/reductors)  and  can  rotate  in  both 

directions  in  discordance  or  in  agreement  with  the  ad- 
vancement  of  the  material  being  rolled. 

Satellites  rolling-mill  rollers  will  rotate  in  both  direc- 
tions  in  discordance  or  in  agreement. 

40  A  better  comprehension  of  the  successive  descrip- 
tion  of  a  preferential  realization  solution  is  given  with  the 
help  of  included  drawings  which  particulars  of  execution 
are  not  to  be  considered  limitative  but  only  supplied  for 
example. 

45  Figure  1  is  a  frontal  schematic  view  of  a  universal 
rolling  holster  with  two  couples  of  opposite  planetary  roll- 
ing  wheels,  each  conformed  in  a  star  shape  and  bearing 
four  rolling-mill  rollers  with  perfectly  synchronized  and 
staggered  rotation  of  half  pitch. 

so  Figure  2  represents,  a  schematic  side  section  view. 
Figures  3,  4,  5  ,6,  represent  in  respective  side  views 

and  in  section  AA,  BB,  CC,  DDthe  progressive  reduction 
form  of  the  laminate  to  obtain,  square,  round,  "L",  and 
double  "T". 

55  The  rotation  of  the  planetary  wheels  is  perfectly  syn- 
chronized  by  means  of  mechanical  transmission. 

The  machine  represented  illustrates  a  functioning 
with  four  planetary  wheels  put  into  rotation  in  agreement 

2 
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with  the  laminate. 
The  planetary  wheels  are  indicated  respectively  with 

1,2,3,4. 
Each  planetary  wheel  includes  a  solar  wheel  made 

from  two  star  plates  S1-S2,  and  between  these  star 
plates  four  idle  satellites  rolling-mill  rollers  "r"  are  sup- 
ported. 

The  four  planetary  wheels  1  ,2,3,4  lie  with  the  copla- 
nar  rotation  axis  on  orthogonal  plane  to  the  advancement 
line  of  the  laminate  "L". 

Towards  the  top  of  the  rolling-mill  holster  can  be  pro- 
vided  either  a  towing  system  "T",  or  a  prelamination  sys- 
tem,  or  a  straightening  system,  as  from  known  tech- 
nique. 

The  four  planetary  wheels  1,2,3,4  are  contained  in 
a  case  5  and  everything  is  supported  by  a  loadbearing 
structure  6. 

The  rotation  of  the  four  planetary  wheels  is  per- 
formed  by  a  single  motor  axis  1  4,  the  tractor  gear  1  3  of 
which  transmits  the  motion  to  two  opposite  gears  1  2  and 
27. 

The  gear  12,  transmits  the  motion  via  11,  and 
cardan  ic  articulation  1  0  transmits  the  rotary  motion  to  the 
planetary  wheel  1  of  which  the  star  plates  holding  the 
satellites  s1  ,  s2  are  distanced  by  an  axial  spacer  10'. 

Similarly  the  opposite  planetary  wheel  2  is  com- 
manded  at  the  same  speed  and  same  angular  value,  by 
wheel  27  via  joint  26,  joint  24,  gears  23-22-21  and 
cardan  ic  articulation  20,  in  order  that  the  opposite  rollers 
"r"  coincide  perfectly  with  each  other  in  the  respective 
opposite  symmetric  movement. 

In  a  similar  way  the  transmission  of  the  motion  for 
the  other  two  opposite  horizontal  planetary  wheels  3  and 
4  takes  place,  but  with  staggered  synchronization  as 
claimed,  in  order  that  the  respective  rollers  "r"  penetrate 
in  the  laminate,  the  horizontal  couple  alternatively  with 
the  vertical  couple. 

Planetary  wheel  3  receives  the  motion  from  cardanic 
articulation  30  that  connects  to  the  conic  group  25  from 
one  side  and  the  planetary  wheel  4  receives  the  motion 
from  the  articulation  40  via  conic  couple  41  ,  joint  42  and 
gears  43-44,  this  last  one  geared  to  11  of  the  first  trans- 
mission. 

The  ratios  of  transmission  will  be,  as  said,  duly  cal- 
culated  to  supply  the  desired  synchronism. 

The  rolling  rollers  rotate  in  a  discordant  way  respect 
to  the  bar  subjected  to  the  rolling  "L",  but  because  the 
speed  of  the  planetary  wheel  is  greater  than  the  ad- 
vancement  speed  of  the  laminate,  it  results  that  the  cou- 
ple  of  rollers  "r"  (horizontal  and  vertical)  that  alternatively 
come  into  contact  with  the  material,  each  produce  a 
small  rolling  action. 

This  rolling-mill  (horizontal,  vertical)  allows  the  con- 
temporary  rolling  on  all  the  surface  of  the  material,  this 
means  that  any  form  of  laminate  can  be  laminated  (with 
a  high  reduction  system).  Naturally  the  rolling  rollers  can 
be  motorized  on  their  own  or  can  also  be  idle  as  in  the 
specific  case  reported  in  the  figures. 

Advantageously  as  said,  at  the  entrance  of  the  group 
for  high  reduction,  a  dragger  is  placed  (traction  and/or 
thrust)  to  ensure  a  constant  advancement  to  the  laminate 
ii  —  |  —  ii 

5  Advantages: 

a  very-high  reduction  possibility  is  obtained  with  just 
one  machine,  that  is,  one  replaces  more  traditional 
rolling  groups; 

10 
one  has  the  possibility  to  produce  with  one  machine, 
various  final  forms  from  products  as  square  (billets), 
large  plates,  circular  or  other  forms. 

is  -  one  has  a  notable  reduction  of  plant  costs. 

In  the  definition  of  the  claims  the  structure  support- 
ing  rolling  rollers  are  called  planetary  wheels  1,2,3,4, 
each  couple  of  opposite  planetary  wheels  is  call  plane- 

20  tary  couple  1  -2  and  3-4;  each  rolling  roller  is  called  plan- 
etary  rolling  roller  and  the  wheel  that  supports  them  is 
called  solar  wheel. 

In  the  present  solutions  the  satellites  rolling  rollers 
are  idle  but  obviously  could  also  be  motorized. 

25  Analogously  the  motorization  of  the  illustrated  solar 
wheels  in  the  Figures  performs  with  a  single  motor,  but 
it  is  obvious  that  one  can  adopt  more  motors. 

1.  Universal  rolling-mill  of  the  type  with  rolling  rollers 
on  planetary  system,  involving  four  opposite  plane- 
tary  wheels,  identical  and  symmetric,  each  compris- 

es  ing  a  solar  wheel  that  bears  satellites  rolling-mill  roll- 
ers, 
characterized  in  that: 

•  two  planetary  couples  of  opposite  rolling  are 
40  used,  the  rotation  axis  of  which  lie  on  the  same 

orthogonal  plane  as  or  substantially  adjacent  to 
the  laminate  to  be  reduced; 

•  said  satellites  rolling-mill  rollers  of  each  plane- 
rs  tary  system,  are  spaced  out  with  a  value  such 

to  allow  the  orthogonal  rolling-mill  interference 
to  not  be  in  the  same  plane  as  satellites  roll- 
ing-mill  rollers  of  the  other  couple; 

so  •  a  planetary  couple  is  in  staggered  synchronism 
in  the  rotation  for  the  rolling; 

•  in  such  a  way  that  in  a  single  rolling  phase  one 
has  the  rolling  alternation  of  the  respective  sat- 

55  ellites  rolling-mill  rollers  of  the  opposite  couple 
as  in  a  gear,  causing  the  laminate  to  undergo 
some  progressive  reductions  of  orthogonal  sec- 
tion  in  orthogonal  direction  as  well  as  alternat- 

ed 
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ing,  during  the  contemporary,  but  staggered,  ro- 
tation  of  said  opposite  planetary  couples. 

2.  Rolling-mill  according  to  claim  1,  characterized  in 
that  said  planetary  wheels  are  with  four  rays  or  with  s 
four  satellites  rolling  rollers. 

3.  Rolling-mill  according  to  claim  1,  characterized  in 
that  said  satellites  rolling  rollers  are  idle. 

10 
4.  Rolling-mill  according  to  claim  1,  characterized  in 

that  said  planetary  wheels  rotate  at  a  speed 
peripherically  higher  than  the  advancement  speed 
of  the  laminate. 

15 
5.  Rolling-mill  according  to  claim  1,  characterized  in 

that  towards  the  top  of  the  universal  rolling  holster 
is  installed  at  least  one  couple  of  rollers  of  trac- 
tion/thrust  "T". 

20 
6.  Rolling-mill  according  to  claim  1,  characterized  in 

that  towards  the  top  of  the  rolling  holster  is  installed 
a  preventive  rolling  system. 

7.  Rolling-mill  according  to  claim  1,  characterized  in  25 
that  the  transmission  of  the  rotation  to  the  four  plan- 
etary  wheels  is  made  by  means  of  mechanical  gears 
from  a  single  motor  axis  (14). 

8.  Rolling-mill  according  to  claim  1,  characterized  in  30 
that  the  four  planetary  wheels  1,2,3,4  are  encom- 
passed  in  a  central  cage  5  and  are  set  up  demount- 
able  and  adjustable  by  means  of  cardanic  articula- 
tion  (10,20,30,40). 
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