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(54)  Device  for  continuous  grinding  of  metal  bars. 

(57)  The  traditional  drawing  device  used  in  the 
production  of  drawn  ground  bars  is  replaced  by 
a  continuous  drawing  and  grinding  device  con- 
sisting  of  a  first  die,  at  least  one  grinding  cutter 
and  a  second  die. 

In  this  way  it  is  possible  to  operate  with  only 
one  treatment  line  which  treats  a  rough-rolled 
feed  and  produces  a  drawn,  ground  product 
which  can  also  be  obtained  in  the  form  of  a  long 
coil  instead  of  short  pieces  only  a  few  metres  in 
length. 

Another  advantage  is  the  fact  that  by  approp- 
riate  arrangement  of  the  cutters  bars  of  any 
cross-  sectional  shape  can  be  obtained. 
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This  invention  concerns  a  device  for  the  continu- 
ous  grinding  of  metal  bars.  More  precisely  it  concerns 
a  device  which  can  perform  this  operation  on  products 
of  any  cross-section,  whether  round  or  polygonal,  and 
of  indefinite  length. 

In  pieces  subject  to  fatigue,  such  as  ties,  bolts, 
springs,  etc.,  one  of  the  main  requirements  is  the  abs- 
ence  -  preferably  complete  -  of  surface  defects,  where 
cracks  may  be  initiated. 

In  the  production  of  bars,  wire-bars,  wires  and  the 
like  (hence-forth  referred  to  as  bars),  the  hot-rolled 
feed  material,  in  the  form  of  a  coil  of  indefinite  length 
or  bars  cut  to  measure,  is  drawn.  In  other  words  it  is 
subjected  to  plastic  deformation,  generally  cold, 
which  reduces  the  cross-section  to  approximately  that 
desired.  It  is  impossible  to  eliminate  surfece  defects 
during  this  operation,  but  this  state  of  affairs  is  rec- 
tified  by  grinding  which  is  presently  performed  by 
totating  wheels  that  eliminate  the  surface  layer  and 
bring  the  product  to  the  desired  final  shape. 

Though  this  sequence  of  operations  is  satisfac- 
tory  from  the  aspect  of  gauge  and  the  elimination  of 
surface  defects,  it  is  costly.  In  fact,  since  the  contact 
between  the  grinder  and  the  surface  of  the  workpiece 
occurs  along  a  straight  line,  and  since  there  cannot  be 
very  many  grinders,  for  obvious  reasons  of  space  and 
cost,  the  bar  must  be  rotated  to  ensure  that  the  entire 
surface  is  ground. 

Hence  it  is  only  possible  to  grind  round  bars,  and 
these  must  be  of  limited  length.  This  not  only  leads  to 
technical  problems  during  subsequent  machining 
operations,  it  is  also  costly  because  short  lengths 
have  to  be  collected,  handled,  transported  and  often 
even  stored. 

It  is  obvious,  therefore,  that  it  would  be  highly 
desirable  to  make  drawing  and  grinding  one  continu- 
ous  process,  which  would  clearly  be  beneficial  also  for 
downstream  processors. 

An  attempt  was  made  in  the  past  to  produce 
round  bars  by  utilizing  several  tools  with  semicircular 
section  arranged  to  form  a  circular  hole  of  the  desired 
diameter.  However,  because  of  the  problem  of  lining- 
up  the  various  tools  and  that  of  tool  wear  the  finished 
bars  were  scored  and  unsymmetrical,  so  this 
approach  was  abandoned. 

The  present  invention  is  designed  to  overcome 
these  drawbacks  and  to  provide  a  device  for  the  con- 
tinuous  grinding  of  bars  that  may  even  be  of  indefinite 
length,  and  of  accepting  products  of  any  desired 
cross-section.  According  to  the  invention,  on  a  plant 
for  the  production  of  drawn  and  ground  bars,  the  draw- 
ing  machine  is  replaced  by  a  device  consisting  of  a 
cage  containing  a  first  die,  grinding  means  and  a  sec- 
ond  die  arranged  along  the  direction  of  travel  of  the 
bar. 

The  first  die  has  a  hole  of  the  same  shape  as  that 
of  the  bar  leaving  the  rolling  mill,  but  with  a  smaller 
cross-section.  The  grinding  means  proper  consist  of 

at  least  one  cutter  which  strips  a  layer  of  desired  thick- 
ness  from  the  bar.  The  second  die  has  a  hole  whose 
shape  and  cross-section  are  about  the  same  as  the 
required  finished  bar. 

5  The  distance  between  said  grinding  means  and 
said  dies  is  preferably  between  three  and  five  times 
the  diameter  of  the  bar,  so  that  said  dies  support  the 
latter  perfectly  in  position  vis-a-vis  the  grinding 
means. 

10  The  dies  and  the  grinding  means  are  mounted  in 
a  rigid  structure  or  cage,  said  structure  being  open  be- 
tween  the  first  die  and  the  grinding  means  so  as  to 
permit  the  removal  of  the  cuttings,  and  is  closed  be- 
tween  the  grinding  means  and  the  second  die,  so  that 

15  a  lubricant  under  pressure  can  be  introduced  into  the 
space  thus  bounded  to  permit  the  second  die  to  oper- 
ate  without  seizure. 

As  already  indicated,  the  grinding  unit  proper  con- 
sists  of  at  least  one  cutter.  When  round  bar  is  being 

20  dealt  with,  the  cutter  can  consist  of  a  metal  plate  in 
which  there  is  a  sharp-edged  hole  of  the  desired 
diameter,  perhaps  hardened  by  surface  treatment  or 
plated  or  covered  with  hard  metallic  or  ceramic  coat- 
ings. 

25  If  the  bar  in  question  has  a  polygonal  cross-sec- 
tionhexagonal  for  instance  -  pairs  of  appropriately- 
positioned,  counterposed  cutters  set  at  the  desired 
distance  can  be  employed;  a  plate  with  a  polygonal 
hole  can  also  be  used. 

30  If  there  are  cutting  problems  (bar  material  too 
hard  or  too  pasty  or  the  like),  the  layer  to  be  eliminated 
from  the  surface  of  the  bar  can  be  removed  by  succes- 
sive  treatments,  by  positioning  at  least  two  cutting  ele- 
ments  with  progressively  smaller  holes,  in  a  sequence 

35  along  the  direction  of  travel  of  the  bar. 
According  to  the  present  invention,  therefore,  the 

following  operations  can  be  performed  in  a  single 
pass  along  the  line: 

-  drawing  of  bar  by  first  die  to  an  intermediate 
40  cross-section 

-  centring  of  baron  tool  by  the  alignment  between 
the  first  and  second  dies 
-  removal  of  surface  layer  of  bar  (affected  by 
defects  and/or  decarburization,  etc.) 

45  -  reduction  to  the  precise  final  dimension 
required,  by  means  of  the  second  die. 
The  present  invention  will  now  be  described  in 

greater  detail  by  reference  to  an  embodiment  illus- 
trated  purely  by  way  of  example  and  in  noway  limiting 

so  in  the  accompanying  diagrams  where: 
-  Fig.  1  represents  a  general  layout  of  the  drawing 
and  grinding  installation  according  to  the  known 
technique 
-  Fig.2  represents  a  schematic  sectional  view  of 

55  the  drawing  and  grinding  device  as  per  the  pre- 
sent  invention. 
According  to  the  Fig.  1  set-up  a  coiled  bar  is 

straightened  in  straightener  2,  drawn  in  3,  cut  into 
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lengths  4,  which  are  stored  in  5,  and  then  are  ground 
one  by  one  in  plant  6  and  made  up  into  bundles  7. 

Fig.2  provides  a  schematic  sectional  view  of  the 
drawing  and  grinding  device  as  per  the  invention, 
which  consists  of  a  cage  30  carrying  a  first  die  31  ,  a  5 
cutter  32  maintained  at  the  desired  distance  from  the 
first  die  by  a  distance-piece  35,  and  a  second  die  33, 
separated  from  the  cutter  by  a  distance-piece  36.  The 
hot-rolled  bar  B,  which  travels  in  the  direction  indi- 
cated  by  the  arrow,  is  centred  vis-a-vis  the  cutter  32  10 
by  dies  31  and  33,  and  is  drawn  in  31  ,  ground  by  cutter 
32  and  reduced  to  the  final  desired  size  by  die  33. 
Cage  30  is  divided  into  two  parts  with  dies  and  cutter 
in  the  first  part  301  ,  which  has  open  sides  to  facilitate 
removal  of  cuttings  produced  by  cutter  32,  and  a  sec-  15 
ond  part  302,  which  is  closed  so  it  can  be  filled  through 
pipe  37,  preferably  by  lubricant  under  pressure  in 
order  to  reduce  friction  between  bar  and  die,  thus 
favouring  gauging. 

A  prototype  device  as  per  the  invention  has  per-  20 
mitted  the  continuous  treatment  of  4000  kg  of  bar  with- 
out  any  stoppages  or  other  drawbacks  and  with  final 
surface  tolerances  and  quality  completely  within 
specification. 
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Claims 

1.  Device  for  the  continuous  grinding  of  hot-rolled 
bars,  wire-bars,  wire  and  the  like,  characterized  30 
by  the  fact  that  it  consists  of  a  cage  containing  a 
first  die  having  a  hole  the  same  shape  as  that  of 
the  hot-rolled  bar  but  a  smaller  cross-sec- 
tion,  .grinding  means  and  a  second  die  having  a 
hole  the  same  shape  and  cross-section  as  the  35 
desired  finished  bar,  all  arranged  along  the  direc- 
tion  of  travel  of  the  bar. 

2.  Device  for  grinding  bar,  wire-bar,  wire  and  the  like 
as  per  Claim  1  ,  characterized  by  the  fact  that  said  40 
grinding  means  consist  of  at  least  one  cutter. 
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