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©  Descaling  device  employing  water. 

©  Descaling  device  employing  water  to  descale 
blooms,  thin  slabs,  billets,  etc.,  which  cooperates 
with  a  mould  and  the  zone  immediately  downstream 
therefrom,  or  with  an  induction  furnace  or  rolling  mill 
stands,  the  slabs  or  blooms  (11;24)  being  fed  in 

N  cooperation  with  the  descaling  device  at  a  speed  of 
^   feed  of  the  order  of  1.5-20  metres  per  minute,  but 
ff)  advantageously  between  4  and  10  metres  per 
^   minute,  the  device  consisting  of  at  least  one  mov- 
00  abie  arm  (1  2;1  3)  bearing  nozzle  means  (14)  de- 
CO  livering  descaling  water,  the  movable  arm  (1  2;1  3) 
00  being  associated  with  the  face  of  the  slab  or  bloom 
^   (1  1  ;24)  to  be  descaled  and  having  a  working  phase, 
O   in  which  the  descaling  water  acts  on  the  surface  of 

^   the  slab  or  bloom  (11;24),  and  a  shut-off  phase,  in 
qj  which  the  descaling  water  does  not  act  on  the  sur- 

face  of  the  slab  or  bloom  (1  1  ;24). 
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This  invention  concerns  a  descaling  device 
employing  water,  as  set  forth  in  the  main  claim. 

The  descaling  device  employing  water  accord- 
ing  to  the  invention  is  used  advantageously  to 
remove  the  layer  of  oxides  formed  on  the  surface 
of  the  blooms  or  slabs  immediately  downstream  of 
the  mould,  downstream  of  the  induction  furnace  or 
immediately  upstream  of  the  rolling  mill  stands. 

The  invention  is  especially  suitable  for  thin 
slabs  or  in  all  cases  of  the  movement  of  slabs  at  a 
low  speed,  for  instance  when  the  continuous  cast- 
ing  plant  or  the  heating  furnace  is  located  in  direct 
cooperation  with  the  rolling  line. 

The  device  is  employed  advantageously  with 
thin  slabs  between  20  and  80  mm.  thick  or  with 
slabs  or  blooms  being  fed  at  a  speed  between  1  .5 
and  20  metres  per  minute,  but  advantageously 
between  4  and  10  metres  per  minute. 

Various  methods  are  known  for  the  removal  of 
the  scale  which  forms  on  the  surface  of  metallic 
workpieces  during  casting  or  heating  upstream  of 
the  hot  deformation,  or  during  heat  treatment,  of 
those  workpieces; 

These  descaling  methods  are  divided  substan- 
tially  into  mechanical  methods,  chemical  methods 
and  chemical-mechanical  methods,  depending  on 
how  they  are  carried  out. 

A  method  of  removal  of  scale  by  high-pressure 
jets  of  water  is  generally  used  in  rolling  mills,  the 
jets  being  directed  at  a  suitable  inclination  against 
the  slabs  being  fed  forwards. 

According  to  this  method  the  faces  to  be  de- 
scaled  of  moving  blooms  or  slabs  are  continuously 
lapped  by  jets  of  water  emitted  by  stationary  noz- 
zles  at  a  pressure  of  about  12-40  MPa. 

This  method  is  unsuitable  for  the  descaling  of 
blooms  or  slabs  being  fed  at  a  low  speed  since 
these  jets  of  water  under  pressure  cause  excessive 
cooling  of  the  bloom  or  slab. 

This  unfavourable  effect  is  especially  marked 
where  the  thin  slabs  have  both  their  wide  faces 
lapped  by  the  continuous  flow  of  descaling  water. 

Moreover,  an  efficient  descaling  action  requires 
a  given  relative  speed  between  the  delivery  jet  and 
the  bloom  being  fed  and  a  considerable  rate  of  flow 
of  water  divided  between  a  great  number  of  noz- 
zles;  for  instance  about  800  litres  per  minute  split 
between  36  nozzles,  are  required  to  achieve  effi- 
cient  descaling  of  blooms  having  a  square  cross- 
section  with  sides  of  280  mm. 

The  high  rate  of  flow  of  water,  besides  the 
waste  involved,  entails  the  problem  of  generating  a 
great  quantity  of  steam  when  the  water  strikes  the 
bloom. 

The  great  quantity  of  water  required  involves 
also  the  employment  of  very  powerful  feed  pumps 
and  pipes  of  great  sizes. 

Moreover,  owing  to  the  excessive  cooling  the 
bloom  has  to  be  re-heated  before  undergoing  the 
rolling  and  subsequent  processes. 

This  method  is  therefore  effective  only  in  roll- 
5  ing  plants  of  a  discontinuous  type  where  the  rolling 

speed  is  high  enough,  but  is  unacceptable  in  con- 
tinuous  rolling  plants  where  the  rolling  speed  is  the 
same  as  or  close  to  the  casting  speed  and  is 
therefore  especially  slow. 

70  EP-A-0484882,  US-A-3,51  1  ,250,  FR-A- 
2.271.884  and  the  Patent  Abstract  of  Japan,  Vol.8, 
No  .230  disclose  descaling  devices  employing  wa- 
ter  in  which  the  nozzles  are  moved,  for  instance  by 
rack  and  pinion  systems  or  piston-cylinder  sys- 

75  terns,  in  a  direction  crosswise  to  the  direction  of 
feed  of  the  slab;  but  these  devices  do  not  include 
periods  of  stoppage  of  the  delivery  of  water  and 
therefore  entail  wastage,  generation  of  great  quan- 
tities  of  steam,  excessive  reduction  of  the  tempera- 

20  ture  of  the  slab,  etc. 
In  particular,  EP-A-0484882  arranges  to  de- 

scale  the  two  opposed  faces  of  a  slab  between  200 
and  240  mm.  thick  with  counterpart  jets  of  water. 
This  system  creates  concentrated  surface  cooling, 

25  which  becomes  especially  unfavourable  near  the 
edges,  which  already  tend  to  be  too  cool. 

GB-A-1,071,837  and  DE-B-2.605.001  include 
nozzles  able  to  move  to  and  fro  on  the  axis  of  the 
slab  being  fed  and  provide  for  stoppage  of  the 

30  water  during  the  return  movement  of  the  nozzles  to 
their  position  of  re-starting  the  cycle,  but  do  not 
explain  the  reason  for  this  stoppage. 

GB-A-1,071,837  in  particular  concerns  cylin- 
drical  bars  and  especially  hollow  cylindrical  bars, 

35  includes  a  plurality  of  delivery  nozzles  and  does 
not  mention  the  values  of  pressure  or  rate  of  flow 
of  the  water  which  characterise  the  device. 

DE-B-2.605.001,  which  is  dated  eleven  years 
later,  provides  for  the  descaling  of  slabs  with  a  jet 

40  of  water,  which  is  moved  alternately  to  and  fro  in 
the  direction  of  feed  of  the  slab,  substantially  as  in 
GB-A-1,071,837. 

The  present  applicants  have  designed,  tested 
and  embodied  this  invention  to  overcome  the  shor- 

45  tcomings  of  the  state  of  the  art  and  to  achieve 
further  advantages. 

This  invention  is  set  forth  and  characterized  in 
the  main  claim,  while  the  dependent  claims  de- 
scribe  variants  of  the  idea  of  the  main  embodiment. 

50  The  purpose  of  this  invention  is  to  provide  a 
device  for  the  removal  of  scale  formed  on  the 
surface  of  blooms  or  slabs,  especially  thin  slabs; 
the  invention  is  especially  suitable  for  plants  where 
the  rolling  line  is  positioned  in  direct  cooperation 

55  with  the  continuous  casting  plant  or  heating  fur- 
nace,  or  where  it  is  not  desired  to  employ  great 
power  to  feed  the  blooms  or  slabs  at  a  high  speed. 

2 



3 EP  0  586  823  A2 4 

A  further  purpose  of  the  invention  is  to  provide 
a  device  which  accomplishes  efficient  descaling 
with  a  great  saving  of  water  as  compared  to  the 
systems  of  the  state  of  the  art  and  restricts  to  a 
minimum  the  lowering  of  the  temperature  of  the 
slab  passing  through. 

Another  purpose  of  the  invention  is  to  embody 
a  device  which  is  simple,  inexpensive  and  needs 
little  or  no  maintenance. 

Yet  another  purpose  is  to  avoid  the  formation 
of  too  cold  zones  in  the  slab  and,  in  particular,  too 
great  cooling  of  its  edges. 

Still  another  purpose  is  to  allow  the  internal 
heat  to  rise  to  the  surface  so  as  to  make  the 
temperature  of  the  slab  uniform. 

The  invention  arranges  to  subject  the  desired 
face  of  the  slab  in  motion  to  a  mechanical  de- 
scaling  action  by  means  of  one  or  more  nozzles 
suitable  to  deliver  concentrated  jets  of  water  in  a 
desired  manner  at  a  high  pressure  against  the 
surface  of  the  slab. 

According  to  the  invention  the  jets  of  water  do 
not  act  continuously  on  the  surface  of  the  slab  to 
be  descaled. 

These  one  or  more  nozzles  are  fitted  to  suit- 
able  movable  arms,  which  bring  the  jet  of  water 
momentarily  into  cooperation  with  the  surface  of 
the  slab  undergoing  the  descaling  action. 

According  to  a  variant  the  nozzles  are  asso- 
ciated  with  a  rotary  head  fitted  in  its  turn  to  the 
movable  arms;  the  combined  arrangement  of  the 
movements  of  the  rotary  head  and  of  the  movable 
arms  brings  about  an  action  which  can  be  likened 
to  a  milling  action  on  the  surface  of  the  slab  by  jets 
of  water. 

In  this  case  the  pressure  at  the  pumps  can  be 
brought  up  to  very  high  levels  reaching  600-700 
bar. 

According  to  the  invention  this  pressure  is  ad- 
justed  to  suit  the  temperature  and  thickness  of  the 
slab,  the  type  of  steel  and  the  thickness  of  the 
scale. 

According  to  a  first  embodiment  of  the  inven- 
tion,  which  is  advantageous  for  thin  slabs,  the  mov- 
able  arms  are  capable  of  linear  movement. 

The  nozzles  are  characterised  in  each  cycle  by 
a  first  descaling  movement,  whereby  they  are 
moved  from  an  initial  position  substantially  at  one 
lateral  edge  of  the  thin  slab  to  a  final  position 
substantially  at  the  opposite  edge  of  the  thin  slab. 

The  nozzles  are  brought  with  a  second  return 
movement  from  that  final  position  back  to  their 
initial  position;  this  second  return  movement  is  as- 
sociated  with  a  shut-off  of  the  delivery  of  water. 

A  period  of  halting  or  inactivity  may  be  in- 
cluded  at  about  one  and/or  the  other  positions  of 
inversion  of  movement. 

The  combined  arrangement  of  the  relative 
movements  of  the  thin  slab  and  of  the  nozzles 
leads  to  an  action  of  removal  of  scale  from  the 
surface  of  the  thin  slab  along  parallel  strips  which 

5  are  perpendicular  or  inclined  to  the  lengthwise  axis 
of  feed  of  the  slab  and  are  in  the  direction  of  the 
width  of  the  thin  slab. 

According  to  the  invention  the  nozzles  acting 
on  one  face  of  the  thin  slab  are  arranged  so  as  to 

io  carry  out  the  spraying  cycle  in  a  direction  opposite 
to  that  of  the  nozzles  acting  on  the  opposite  face  of 
the  thin  slab. 

The  upper  nozzles  are  moved,  for  instance,  in 
a  direction  which  goes  from  right  to  left  in  relation 

75  to  the  lengthwise  axis  of  the  thin  slab,  whereas  the 
lower  nozzles  are  moved  from  left  to  right. 

This  lay-out  has  the  effect  that  the  respective 
lower  and  upper  parallel  strips  affected  by  the 
descaling  action  are  not  parallel  but  cross  over 

20  each  other  and  intersect  each  other  ideally  at  the 
centre  of  the  thin  slab. 

In  view  of  the  modest  thickness  of  the  thin  slab 
this  lay-out  prevents  too  great  cooling  of  the  thin 
slab  and  at  the  same  time  enables  the  internal  heat 

25  to  become  equal  to  its  surface  heat. 
The  shut-off  of  delivery  of  water  enables  a 

great  saving  to  be  made  in  the  quantity  of  feed 
water  required  to  fulfil  the  action  of  removal  of 
scale. 

30  The  length  of  the  descaling  cycle  and  any 
inactive  time  are  synchronised  with  the  speed  of 
feed  of  the  thin  slab,  so  that  each  spraying  cycle 
affects  a  portion  of  the  surface  of  the  slab  not 
wholly  lapped  by  the  previous  spraying  cycle  and 

35  ensures  that  the  whole  surface  is  lapped,  with  a 
slight  superimposing  at  the  sides  of  the  descaled 
strips. 

The  arrangement  of  the  nozzles  side  by  side  is 
carried  out  advantageously  in  such  a  way  that  one 

40  nozzle  collects  and  removes  the  scale  detached  by 
another  nozzle,  thus  conveying  the  scale. 

In  this  way  the  scale  is  wholly  eliminated  in 
each  descaling  cycle  from  the  surface  of  the  slab 
and  is  distanced  from  the  rolling  rolls. 

45  According  to  another  embodiment  of  the  inven- 
tion,  which  is  advantageous  for  thin  slabs  and 
blooms,  one  or  more  nozzles  are  fitted  to  one  or 
more  rotary  arms  having  their  axis  of  rotation  ad- 
vantageously  perpendicular  to  the  surface  to  be 

50  descaled.  The  axis  of  rotation  can  also  be  inclined, 
advantageously  forward,  in  relation  to  the  surface 
to  be  descaled. 

Each  rotary  arm  is  associated  with  at  least  a 
part  of  one  side  of  the  bloom  or  slab  involved  in 

55  the  descaling  action  and  bears  nozzles  at  its  end. 
The  jets  of  water  generated  by  these  nozzles 

are  advantageously  partly  staggered  and  superim- 
posed  on  each  other  to  avoid  creating  intermediate 

3 
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zones  which  are  not  affected  or  only  slightly  af- 
fected  by  the  jet  of  water. 

The  rotation  of  the  arm  and  of  the  nozzles 
associated  therewith  fulfils  an  action  of  removal  of 
the  scale,  from  the  bloom  or  slab  passing  through, 
along  arcs  of  a  circle  described  by  the  nozzles. 

According  to  the  invention  the  descaling  is 
carried  out  on  arcs  which  are  reciprocally  adjacent 
and  slightly  superimposed  and  which,  as  a  whole, 
cover  the  whole  surface  of  the  bloom  or  slab. 

In  this  way  the  surface  of  the  bloom  or  slab  is 
not  lapped  by  several  passes  of  the  jet  of  water 
and  excessive  undesired  cooling  is  obviated. 

The  speed  of  rotation  of  the  arm,  the  inclination 
of  the  jet  of  water  and  the  distance  of  the  nozzle 
from  the  bloom  or  slab  are  selected  according  to 
the  desired  descaling  action. 

A  metallic  sheet  or  plate  is  fitted  advanta- 
geously  below  the  rotary  arm  in  the  part  down- 
stream  of  the  descaling  action  on  the  bloom;  this 
sheet  is  positioned  in  such  a  way  that  during  a 
complete  rotation  of  the  rotary  arm  the  jet  of  water 
is  prevented  from  lapping  parts  of  the  surface  of 
the  bloom  which  have  already  been  descaled,  and 
at  the  same  time  enables  the  water  to  be  recov- 
ered. 

This  enables  undesired  and  useless  cooling  of 
the  parts  already  descaled  to  be  obviated  and 
provides  the  advantage  of  not  having  to  shut  off 
and  then  re-start  the  delivery  of  water  at  very  short 
intervals. 

Where  each  face  of  the  slab  is  affected  by  the 
action  of  several  rotary  arms  acting  at  the  same 
time  on  the  same  face  of  the  slab,  those  arms  can 
be  aligned  diagonally  for  instance,  so  that  each  jet 
of  water  performs  an  action  of  sideways  removal  of 
the  scale  detached  by  the  immediately  adjacent  jet 
of  water. 

When  the  nozzles  are  fitted  to  a  head  which 
too  can  rotate,  a  combination  of  two  rotary  motions 
is  achieved,  and  therewith  a  descaling  action  which 
can  be  likened  to  milling  of  the  surface  of  the  slab. 

The  attached  figures  are  given  as  a  non-restric- 
tive  example  and  show  some  preferred  embodi- 
ments  of  the  invention  as  follows:- 

Fig.1  is  a  drawing  of  a  front  view  of  the 
device  with  linearly  movable  arms 
according  to  the  invention; 

Fig.2  shows  in  an  enlarged  scale  a  partial 
view  of  a  cross-section  of  the  device 
of  Fig.1  according  to  the  arrow  A; 

Fig.3  is  a  plan  view  of  the  device  of  Fig.1  ; 
Fig.4  is  a  variant  of  Fig.1  ; 
Fig.5  is  a  diagram  of  the  descaling  device 

with  a  rotary  arm  in  cooperation  with 
the  four  faces  of  a  bloom  being  fed; 

Fig.6  shows  a  cross-section  of  the  descal- 
ing  device  of  Fig.5; 

Figs.8 
Fig.9 

5  Fig.  10 

70 

Fig.1  1 

Fig.7  shows  an  embodiment  for  adjust- 
ment  of  the  position  of  the  nozzles; 

Figs.8  show  a  variant  of  Fig.6; 
Fig.9  shows  a  variant  of  Fig.5; 

5  Fig.1  0  shows  a  device  including  three 
aligned  rotary  arms  for  each  side  of 
the  slab; 

Fig.1  1  shows  a  variant  of  Fig.1  0  including 
three  rotary  arms  positioned  diag- 

10  onally  side  by  side  for  each  side  of 
the  slab; 

Fig.1  2  shows  a  variant  of  the  linear  de- 
scaling  device  of  Fig.1; 

Fig.1  3  shows  a  variant  of  the  rotary  de- 
75  scaling  device  of  Fig.5; 

Figs.  14  show  a  working  cycle  of  a  possible 
embodiment  of  the  linear  descaling 
device  of  Fig.1  2; 

Fig.1  5  is  a  side  view  of  a  possible  embodi- 
20  ment  that  performs  the  cycle  of 

Figs.  14. 
In  Figs.1  to  4  the  reference  number  10  denotes 

a  device  to  descale  thin  slabs  11  or  billets  or 
blooms  24  according  to  the  invention. 

25  According  to  the  lay-out  shown  in  Fig.1  the 
device  10  according  to  the  invention  consists  of 
two  assemblies  23,  namely  an  upper  assembly  23a 
and  a  lower  assembly  23b.  Each  assembly  23a- 
23b  consists  of  a  linearly  movable  arm  12,  thus  an 

30  upper  arm  12a  and  a  lower  arm  12b;  these  arms 
are  arranged  substantially  parallel  to  each  other 
and  to  the  plane  along  which  the  thin  slab  11  is 
fed. 

In  this  example  each  movable  arm  12  bears  at 
35  its  end  a  pair  of  nozzles  14,  thus  upper  nozzles 

14a  and  lower  nozzles  14b. 
Side-by-side  water  walls  15  which  are  thus 

formed  may  be  separate,  as  shown  in  Fig.2,  or 
may  be  at  least  partly  superimposed  on  each  other 

40  so  as  to  avoid  the  risk  of  creating,  along  the  line  of 
separation  between  the  water  walls  15,  a  zone  not 
lapped  or  only  marginally  lapped  by  the  action  of 
the  jets  of  water. 

The  water  walls  15  can  be  staggered  advanta- 
45  geously  to  create  a  progressive  action  of  discharge 

of  scale. 
If  an  efficient  action  of  removal  of  scale  is  to  be 

achieved,  the  angle  of  incidence  of  the  jet  of  water 
against  the  surface  of  the  thin  slabs  1  1  is  deviated 

50  advantageously  by  about  15°  from  the  perpendicu- 
lar. 

The  movable  arms  12  are  associated  with  dis- 
placement  means,  which  take  the  nozzles  14  by  a 
first  descaling  movement  from  an  initial  position 

55  coinciding  substantially  with  one  lateral  edge  16-21 
of  the  thin  slab  1  1  to  a  position  coinciding  with  the 
opposite  lateral  edge  21-16  of  the  thin  slab  11. 

4 
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This  first  movement  is  associated  with  delivery 
of  a  jet  of  descaling  water. 

The  descaling  action  is  performed  along  par- 
allel  strips  across  the  width  of  the  thin  slab  11. 
Depending  on  the  initial  arrangement  of  the  mov- 
able  arms  12  or  on  the  direction  of  movement  of 
the  movable  arms  12,  the  parallel  strips  may  be 
inclined  to  a  line  perpendicular  to  the  lengthwise 
axis  of  the  thin  slab  11  or  may  coincide  with  that 
perpendicular  line.  Such  inclination  will  be  advanta- 
geously  between  0.5  °  and  30  °  . 

A  second  return  movement  of  the  nozzles  14  to 
their  initial  position  is  associated  with  a  shut-off  of 
the  delivery  of  water,  thus  enabling  a  great  saving 
of  the  quantity  of  water  used  for  the  descaling  to 
be  achieved  together  with  tempering  of  the  thin 
slab  1  1  . 

The  cycle  times  are  coordinated  with  the 
speed  of  feed  of  the  thin  slab  1  1  and  with  the  width 
of  the  water  walls  so  as  to  arrange  that  the  whole 
surface  of  the  thin  slab  11  is  lapped  by  the  de- 
scaling  action  of  the  jet  of  water  and  that  the 
surface  of  the  thin  slab  11  is  lapped  by  only  one 
pass  of  the  jet  of  water,  thus  preventing  undesired, 
excessive  cooling. 

When  the  speed  of  feed  of  the  thin  slab  1  1  is 
especially  slow,  inactive  periods  for  the  nozzles  14 
may  be  included  between  two  successive  cycles. 

The  means  which  displace  the  movable  arms 
12  consist  here  of  small  movable  trolleys  17,  which 
support  the  movable  arms  12  laterally  and  are 
equipped  with  wheels  18. 

These  small  movable  trolleys  17  are  driven  by 
a  motor  20  and  run  on  suitable  guides  19  with  a 
regular  to-and-fro  movement  in  the  direction  of  the 
width  of  the  thin  slab  1  1  . 

In  the  variant  shown  in  Fig.1  2  the  movable  arm 
12  bears  a  rotary  head  40  supporting  the  nozzles 
14. 

Movement  is  imparted  to  the  movable  arm  12 
by  a  chain  42  cooperating  with  a  motive  wheel  43, 
which  transmits  motion  to  the  rotary  head  40  by 
means  of  a  shaft  44  enclosed  in  the  movable  arm 
12  and  by  means  of  tapered  pinions  45  and  46. 

In  this  case  the  movable  arm  12  is  associated 
with  wheels  47  able  to  run  in  guides  48  so  as  to 
ensure  a  linear  movement.  The  water  is  fed  to  the 
nozzles  14  through  an  extensible  tube  49. 

In  the  example  shown  in  Figs.  14  and  15  the 
motion  of  the  chain  42  is  converted  into  a  linear 
reciprocating  movement  of  the  movable  arm  12  by 
means  of  a  mechanism  which  comprises  a  resilient 
pivot  55  constrained  by  and  movable  with  the  chain 
42,  an  upper  outer  guide  53a  and  lower  outer  guide 
53b  and  an  upper  protrusion  54a  and  lower  protru- 
sion  54b  included  on  the  movable  arm  12. 

The  resilient  pivot  55  in  its  first  outward  move- 
ment  encounters  the  upper  outer  guide  53a  at  a 

pre-set  position  and  is  thrust  resiliently  towards  the 
movable  arm  12  and  meets  the  upper  protrusion 
54a  thereof  (Fig.1  4a). 

The  pivot  55  in  continuing  this  movement  tra- 
5  verses  the  movable  arm  12  by  drawing  it  (Fig.1  4b) 

to  the  point  where  the  upper  guide  53a  ends  and 
the  pivot  55  is  resiliently  distanced  from  the  mov- 
able  arm  12  and  loses  contact  with  the  upper 
protrusion  54a. 

io  The  pivot  55  in  its  second  return  movement 
encounters  the  lower  outer  guide  53b  (Fig.1  4c) 
positioned  upside-down  as  a  counterpart  to  the 
upper  outer  guide  53a  and,  in  the  same  way  as 
before,  is  thrust  towards  the  movable  arm  12  so  as 

is  to  come  into  contact  with  the  lower  protrusion  54b 
thereof,  thus  causing  the  backward  movement  of 
the  movable  arm  12  by  a  drawing  action  (Fig.1  4d). 

According  to  the  variant  of  Fig.4  each  movable 
arm  12  bears  two  pairs  of  sprayer  nozzles  14.  At 

20  the  beginning  of  the  cycle  these  two  pairs  are 
positioned  with  one  pair  substantially  facing  one 
lateral  edge  16  and  with  the  other  pair  substantially 
facing  the  middle  22  of  the  thin  slab  1  1  . 

This  lay-out  enables  the  cycle  times  to  be 
25  reduced  substantially  by  a  half  or,  without  reducing 

the  cycle  times,  the  speed  of  feed  of  the  thin  slab 
11  to  be  increased. 

According  to  another  embodiment  of  the  inven- 
tion  shown  in  cooperation  with  blooms  24  in  this 

30  case,  the  nozzles  14  are  fitted  to  a  rotary  arm  13. 
The  rotary  arm  13  is  driven  by  its  own  motor  25 
associated  in  this  example  (Fig.5)  with  a  speed 
reduction  unit  26  with  parallel  shafts. 

The  delivery  of  water  to  the  nozzles  14  is 
35  carried  out  in  this  case  through  an  outer  delivery 

tube  27  connected  to  a  rotary  joint  28,  which  leads 
the  water  through  the  slow  hollow  shaft  30  of  the 
speed  reduction  unit  26  to  the  rotary  arms  13. 

The  rotary  arm  13  is  associated  with  one  face 
40  of  the  bloom  24  fed  forwards  by  drawing  rolls. 

The  rotation  of  the  rotary  arm  1  3  is  carried  out 
advantageously  at  the  most  suitable  speed  for  the 
best  descaling  action,  for  instance  with  a  peripheral 
speed  of  the  nozzles  14  between  1.75  and  3.50 

45  metres  per  second,  but  advantageously  about  2.5 
metres  per  second,  and  performs  a  descaling  ac- 
tion  along  strips  31,  which  are  adjacent  to  each 
other  or  partly  superimposed  on  each  other  and 
are  shaped  as  an  arc  of  a  circle. 

50  The  speed  of  rotation  of  the  rotary  arm  13  is 
coordinated  with  the  speed  of  the  feed  of  the 
bloom  24,  so  that  a  successive  pass  of  the  rotary 
arm  13  laps  strips  31  which  have  not  been  lapped 
beforehand  by  the  descaling  action,  or  lapped 

55  thereby  only  very  slightly. 
The  angle  of  incidence  of  the  jet  of  water 

against  the  surface  of  the  bloom  24  ranges  typi- 
cally  from  10°  to  30°,  but  advantageously  15°  to 

5 
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25°. 
The  distance  of  the  nozzles  14  from  the  sur- 

face  of  the  bloom  24  to  be  descaled  is  between  50 
mm.  and  100  mm.,  but  advantageously  about  75 
mm.,  and  will  be  such  as  will  generate  enough 
pressure  of  impact. 

This  pressure  of  impact  of  the  water  against 
the  bloom  24  will  typically  be  between  3  and  25 
kgs/cm2,  depending  on  the  type  of  steel  being 
processed,  the  thickness  of  the  bloom  and  scale, 
etc. 

A  metallic  plate  32  is  fitted  between  the  noz- 
zles  14  and  the  surface  of  the  bloom  24  down- 
stream  of  the  working  zone  of  the  nozzles  14  and 
is  positioned  so  as  not  to  interfere  with  the  nozzles 
14  during  the  descaling  step;  but  this  metallic  plate 
32,  during  the  complete  rotation  of  the  rotary  arm 
13,  prevents  the  delivery  of  water  from  lapping 
zones  of  the  bloom  24  which  have  already  been 
descaled  and  thus  obviates  excessive  cooling  of 
the  bloom  24  on  its  flat  surfaces  and  at  its  corners. 

This  metallic  plate  32  will  include  advanta- 
geously  on  its  rear  a  raised  edge  33. 

The  metallic  plate  32  will  include  advanta- 
geously,  on  its  face  lapped  by  the  jet  of  water, 
means  which  are  not  shown  here  but  are  suitable 
to  break  up  the  pressure  of  impact,  such  as  protru- 
sions,  baffles,  rows  of  chains,  etc.  This  has  the 
purpose  of  preventing  the  continual  passes  of  the 
jet  of  water  over  the  same  points  from  causing 
wear  or  deformation  of  the  plate  32. 

The  end  part  of  the  metallic  plate  32  may  be 
inclined  so  as  to  direct  the  water  towards  a  dis- 
charge  hole  34,  which  may  be  associated  with 
means  to  recover  the  water. 

According  to  a  variant  the  metallic  plate  32  can 
be  inclined  to  assist  the  orientation  of  the  water  by 
making  use  of  the  direction  of  rotation. 

Figs.5  and  6  show  a  situation  in  which  four 
equal  rotary  descaling  devices  110  according  to 
the  invention,  each  of  which  has  one  rotary  arm  13, 
act  on  a  bloom  24  having  a  substantially  square 
cross-section. 

Each  of  the  rotary  descaling  devices  110  in  this 
example  is  installed  on  four  guides  35,  which  coop- 
erate  with  a  stationary  structure  36  (shown  partly) 
and  are  secured  to  supports  37  at  their  upper  end. 

In  this  case  the  two  rotary  descaling  devices 
110  acting  on  respective  opposite  faces  of  the 
bloom  24  are  fitted  advantageously  on  the  same 
axis  as  each  other,  whereas  the  two  pairs  of  rotary 
descaling  devices  110  are  reciprocally  staggered. 

Each  of  the  rotary  descaling  devices  110,  apart 
from  the  descaling  device  10a  cooperating  with  the 
plane  of  the  drawing  rolls  29,  comprises  means  to 
adjust  the  position  of  the  nozzles  14  in  relation  to 
the  plane  perpendicular  to  the  axis  of  feed  of  the 
bloom  24.  This  enables  the  rotary  descaling  device 

110  to  be  adjusted  for  various  dimensions  of  the 
bloom  24,  or  slab  or  billet  11,  being  fed,  thus 
keeping  constant  the  gap  between  the  nozzles  14 
and  the  surface  of  the  bloom  24  and  therefore 

5  keeping  constant  the  pressure  and  angle  of  impact 
of  the  jet  of  water. 

These  means  to  adjust  the  position  of  the  noz- 
zles  14  may  consist  (Fig.7)  of  extension  sleeves  38 
which  enable  the  position  of  the  nozzles  14  to  be 

io  adjusted  axially,  for  instance  from  a  raised  position 
14a  to  a  lowered  position  14b. 

According  to  the  variant  shown  in  Figs.8  the 
adjustment  of  the  axial  position  of  the  nozzles  14  is 
carried  out  by  raising  or  lowering  the  through  hol- 

15  low  sleeve  41  in  the  hollow  bore  30  of  the  slower 
shaft  of  the  speed  reduction  unit  26,  the  sleeve  41 
being  connected  to  the  rotary  joint  28  coupled  to 
the  water  feed  tube  27,  the  sleeve  41  being  raised 
from  a  low  position  (Fig.8a)  to  a  high  position 

20  (Fig.8b)  for  instance. 
The  plate  32  includes  independent  screw  ad- 

justment  means  39  for  its  positioning  in  coordina- 
tion  with  the  position  of  the  nozzles  14  according  to 
the  dimensions  of  the  bloom  24  during  processing. 

25  According  to  the  variant  of  Fig.9  each  rotary 
descaling  device  110  comprises  four  rotary  arms 
13,  each  of  which  bears  two  nozzles  14  at  its  end; 
the  rotary  arms  13  advantageously  are  fitted  sym- 
metrically  to  the  axis  of  rotation. 

30  This  embodiment  enables  the  speed  of  feed  of 
the  bloom  24  to  be  increased  while  the  speed  of 
rotation  of  the  rotary  arms  13  remains  unchanged, 
or  else  enables  the  speed  of  rotation  of  the  rotary 
arms  13  to  be  reduced  while  the  speed  of  feed  of 

35  the  bloom  24  remains  unchanged. 
A  descaling  system  employing  four  rotary  de- 

scaling  devices  110  according  to  the  invention  re- 
quires  a  greatly  reduced  rate  of  flow  of  water, 
reduced  from  about  180  to  360  litres  per  minute, 

40  with  8  or  16  nozzles  14  for  each  of  the  descaling 
devices  110. 

In  particular,  the  overall  rate  of  flow  of  water  for 
a  lay-out  with  four  rotary  descaling  devices  110, 
each  device  having  four  rotary  arms  13  and  each 

45  rotary  arm  13  bearing  four  nozzles  14,  is  360  litres 
per  minute. 

According  to  the  variant  of  Fig.1  3  the  rotary 
descaling  device  110  includes  two  rotary  arms  13, 
each  of  which  bears  a  rotary  head  40  supporting 

50  two  nozzles  14;  this  lay-out  achieves  the  combina- 
tion  of  two  rotary  movements  in  relation  to  the 
bloom  24  to  be  descaled. 

Besides  a  first  motor  25  that  drives  the  rotary 
arms  13,  the  figure  shows  also  a  second  motor  125 

55  that  drives  the  rotary  head  40;  this  second  motor 
125  drives  a  first  shaft  50  which,  through  a  gear- 
wheel  51  ,  sets  in  rotation  two  second  shafts  52;  the 
two  second  shafts  52  transmit  their  motion  through 

6 
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tapered  pinions  45  and  46  to  the  rotary  nozzle- 
holder  head  40. 

According  to  the  variant  of  Fig.1  0  each  rotary 
descaling  device  110  includes  three  rotary  arms 
13,  which  are  substantially  aligned  in  relation  to  the 
plate  32  and  act  at  the  same  time  on  the  same 
face  of  the  bloom  24  by  forming  adjacent  or  slight- 
ly  superimposed  strips  31  . 

This  embodiment  enables  the  bloom  24  to  be 
fed  faster  with  a  speed  of  rotation  of  the  rotary 
arms  13  equal  to  the  speed  when  there  is  only  one 
arm  13. 

According  to  the  further  variant  of  Fig.1  1  there 
are  three  rotary  arms  13  aligned  diagonally  in  rela- 
tion  to  a  line  perpendicular  to  the  direction  of  feed 
of  the  bloom  24. 

This  embodiment,  in  view  of  the  reciprocal 
positions  taken  up  by  the  adjacent  jets  of  water, 
ensures  that  the  detached  scale  is  discharged  lat- 
erally  and  progressively  by  the  adjacent  jet  of 
water  towards  the  exterior  of  the  bloom  24. 

In  the  examples  shown  in  Figs.  12  and  13  the 
combined  arrangement  of  the  movements  of  the 
movable  arms  12-13  and  of  the  rotary  movement  of 
the  nozzle-holder  head  40  causes  on  the  face  of 
the  slab  11  or  bloom  24  a  scale  removal  action 
which  can  be  likened  to  a  milling  action.  This 
embodiment,  by  using  cylindrical  nozzles  14,  en- 
ables  the  water  pressure  to  be  raised  considerably 
up  to  600-700  bar.  By  using  high  values  of  pres- 
sure  it  is  possible  to  reduce  the  rate  of  flow  of 
water  while  maintaining  the  efficiency  of  the  de- 
scaling  action.  Moreover,  the  delivery  of  water  can 
be  adjusted  by  a  system  of  valves  to  produce  a 
pulsating  pressure. 

Claims 

1.  Descaling  device  employing  water  to  descale 
blooms,  thin  slabs,  billets,  etc.,  which  coop- 
erates  with  a  mould  and  the  zone  immediately 
downstream  therefrom,  or  with  an  induction 
furnace  or  rolling  mill  stands,  the  slabs  or 
blooms  (11-24)  being  fed  in  cooperation  with 
the  descaling  device  at  a  speed  of  feed  of  the 
order  of  1.5-20  metres  per  minute,  but  ad- 
vantageously  between  4  and  10  metres  per 
minute,  the  device  being  characterized  in  that 
it  consists  of  at  least  one  movable  arm  (12-13) 
bearing  nozzle  means  (14)  delivering  descaling 
water,  the  movable  arm  (12-13)  being  asso- 
ciated  with  the  face  of  the  slab  or  bloom  (11- 
24)  to  be  descaled  and  having  a  working 
phase,  in  which  the  descaling  water  acts  on 
the  surface  of  the  slab  or  bloom  (11-24),  and  a 
shut-off  phase,  in  which  the  descaling  water 
does  not  act  on  the  surface  of  the  slab  or 
bloom  (11-24). 

2.  Descaling  device  as  in  Claim  1,  in  which  the 
movable  arm  (12)  can  move  linearly  with  a  to- 
and-fro  motion  and  the  shut-off  phase  is  asso- 
ciated  with  a  return  movement  and  is  per- 

5  formed  with  a  shut-off  of  the  delivery  of  water. 

3.  Descaling  device  as  in  Claim  1  or  2,  which 
includes  for  a  thin  slab  (11)  two  linearly  mov- 
able  arms  (12a-12b),  of  which  one  arm  has  a 

io  working  phase  starting  from  one  edge  (16)  of 
the  slab,  while  the  other  arm  has  a  working 
phase  starting  from  the  other  edge  (21)  of  the 
slab  substantially  at  the  same  time. 

75  4.  Descaling  device  as  in  Claim  1,  in  which  the 
arm  (13)  is  associated  with  an  axis  of  rotation 
and  can  rotate,  and  the  shut-off  phase  follows 
the  working  phase  and  covers  a  required  por- 
tion  of  a  full  circle,  a  containing  and  protective 

20  plate  (32)  providing  recovery  of  water  being 
included  between  the  nozzles  (14)  and  the 
surface  of  the  bloom  (24)  in  the  shut-off  phase. 

5.  Descaling  device  as  in  any  claim  hereinbefore, 
25  in  which  each  movable  arm  (12-13)  includes  at 

least  two  delivery  nozzles  (14)  delivering  adja- 
cent  superimposed  water  walls  (15). 

6.  Descaling  device  as  in  any  claim  hereinbefore, 
30  in  which  the  adjacent  water  walls  (15)  are 

staggered  in  their  superimposed  zone  so  as  to 
impart  also  an  action  of  progressive  discharge 
of  the  scale  removed. 

35  7.  Descaling  device  as  in  any  claim  hereinbefore, 
in  which  the  nozzles  (14)  are  positioned  be- 
tween  50  and  100  mm.  from  the  surface  of  the 
slab  or  bloom  (11-24). 

40  8.  Descaling  device  as  in  Claim  7,  which  includes 
means  to  adjust  the  distance  of  the  nozzles 
(14)  from  the  surface  of  the  slab  or  bloom  (11- 
24). 

45  9.  Descaling  device  as  in  any  claim  hereinbefore, 
in  which  the  angle  of  incidence  of  the  jet  of 
water  is  between  1  0  °  and  30  °  . 

10.  Descaling  device  as  in  any  claim  hereinbefore, 
50  in  which  the  speed  of  displacement  of  the 

movable  arm  (12-13)  during  descaling  corre- 
sponds  to  a  peripheral  speed  of  the  nozzles 
(14)  between  about  1.75  and  3.50  metres  per 
second. 

55 
11.  Descaling  device  as  in  any  claim  hereinbefore, 

in  which  the  pressure  of  impact  of  the  jet  of 
water  against  the  surface  of  the  slab  or  bloom 

7 
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(11-24)  is  between  3  and  25  kgs/cm2. 

12.  Descaling  device  as  in  any  claim  hereinbefore, 
in  which  the  nozzles  (14)  are  associated  with  a 
rotary  nozzle-holder  head  (40)  fitted  to  the  5 
movable  arm  (12-13). 

13.  Descaling  device  as  in  any  claim  hereinbefore, 
in  which  the  water  pressure  in  the  tubes  de- 
livering  water  to  the  nozzles  (14)  may  reach  10 
600-700  bar. 
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