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i  central  cutting  insert  (12)  and  a  peripheral  cutting  insert  (13). he  cutting  inserts  have  active  cutting  edges  which  are 
:rranged  such  that  the  drill  at  machining  successively  cuts  from he  center  of  the  drill  and  radially  outwardly  in  order  to  avoid 
ireak-out  slugs  at  stack  drilling. 
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lescription 

The  invention  relates  to  a  drill  for  drilling  of 
stacked  work  pieces.  The  drill  comprises  a  drill  body 
laving  chip  flutes  and  a  first  cutting  insert  releasably  > secured  to  a  first  cutting  insert  site  of  the  drill  body 
ind  a  second  cutting  insert  releasably  secured  to  a 
second  cutting  insert  site  of  the  drill  body.  The 
jutting  inserts  are  provided  on  opposite  sides  of  a 
irst  center  line  of  the  drill  in  the  axially  forward  end 
3f  the  drill.  The  drill  has  a  cylindrical  basic  shape 
vhich  is  defined  by  a  diameter  and  is  rotatable  about 
the  first  center  line.  The  first  cutting  insert  is 
provided  at  least  partly  radially  inside  the  second 
cutting  insert. 

A  known  drill  has  two  identical  hexagonal  index- 
able  cutting  inserts  arranged  in  recesses  in  the  front 
surface  of  the  drill  shank.  The  active  cutting  edges  of 
the  cutting  inserts  are  broken  such  that  the  bisector 
of  each  cutting  edge  becomes  parallel  with  the 
center  line  of  the  drill. 

At  drilling  there  is  usually  formed  a  breakout  slug 
when  drilling  through  a  work  piece.  At  drilling  of 
stacked  work  pieces  when  plates  are  stacked  on  top 
of  each  other,  said  slug  cannot  disappear  from  the 
machining  area  since  an  adjacent  plate  prevents  the 
movement  of  the  slug.  The  slug  will  rotate  with  the 
known  drill  until  the  feed  force  becomes  large 
enough  to  break  the  slug.  At  this  large  feed  force 
there  is  a  risk  for  cutting  edge  and/or  drill  break- 
down. 

The  object  of  the  present  invention  is  to  solve  the 
above-mentioned  problem. 

The  invention  will  be  more  closely  described 
hereinafter  in  connection  with  the  appended  draw- 
ings  wherein: 

Fig.  1  shows  a  drill  according  to  the  invention, 
in  a  side  view, 

Fig.  2  shows  the  drill  in  a  top  view, 
Fig.  3  shows  the  distribution  of  cutting  inserts 

of  the  drill,  in  a  side  view, 
Fig.  4  shows  a  conventional  drill  in  engage- 

ment  with  a  work  piece,  in  a  side  view, 
Fig.  5  shows  a  drill  according  to  the  invention 

in  engagement  with  a  work  piece,  in  a  side  view, 
and 

Fig.  6  shows  an  alternative  embodiment  of  a 
drill  according  to  the  invention  in  engagement 
with  a  work  piece,  in  a  side  view. 

Figs.  1,  2  and  3  show  a  drill  10  acccording  to  the 
invention.  The  drill  comprises  a  drill  body  11  and  two 
cutting  inserts  12,  13.  The  drill  body  has  a  cylindrical 
basic  shape  which  is  defined  by  a  diameter  D.  The 
drill  body  has  a  shank  14,  an  abutment  and  drive 
flange  15,  two  straight  or  screw  shaped  chip  flutes 
16,  17  and  two  cutting  insert  sites  arranged  on 
opposite  sides  of  the  center  line  CL  of  the  drill.  The 
drill  body  also  has  passages  18  for  a  flush  medium. 

The  cutting  insert  sites  are  provided  to  receive 
two  different  cutting  inserts  12,  13  which  are  screwn 
to  the  drill  body.  A  first  cutting  insert  12,  the 
so-called  central  cutting  insert,  is  provided  in  a  site 
which  intersects  the  center  line  of  the  drill  and  which 

>rill 

does  not  reach  the  periphery  of  the  drill.  The  central 
cutting  insert  12  has  a  hexagonal  basic  shape 

5  comprising  nine  cutting  edges  19A,  B  and  C;  20A,  B 
and  C  and  21  A,  B  and  C,  whereof  three  are  active  at 
the  same  time. 

A  second  cutting  insert  13,  the  so-called  periphe- 
ral  cutting  insert,  has  a  triangular  basic  shape  and  is 

10  of  a  conventional  type.  Fig.  3  shows  a  distribution  of 
cutting  inserts  for  the  drill  according  to  the  invention. 
The  peripheral  cutting  insert  13,  which  is  depicted  by 
a  continuous  line,  has  three  cutting  edges  22,  23  and 
24.  The  cutting  edges  meet  at  three  cutting  corners 

15  in  rounded  nose  portions.  The  cutting  insert  13  has 
an  active  cutting  edge  22  which  extends  from  the 
periphery  of  the  drill  in  direction  radially  inwardly  to  a 
point  arranged  at  a  distance  from  the  center  line  CL. 
The  cutting  insert  13  has  a  center  line  CL2,  which 

20  forms  an  angle  012  with  the  center  line  CL  of  the  drill. 
The  center  line  GL2  coincides  with  a  bisector  of  the 
cutting  insert.  The  active  cutting  edge  22  forms  an 
angle  0,3  with  the  center  line  CL  and  the  angle  013  is 
complementary  to  the  angle  012.  The  angle  az  is  0  to 

25  30  degrees,  preferably  about  5  degrees  and  the 
angle  0:3  is  60  to  90  degrees,  preferably  about  85 
degrees. 
•  The  central  cutting  insert  12  is  shown  in  Fig.  3  as  a 
dotted  line  since  the  cutting  insert  12  comes  after 

30  the  cutting  insert  13  in  the  rotational  direction  R.  The 
cutting  insert  12  lies  about  182  degrees  after  the 
cutting  insert  13  in  the  rotational  direction.  For 
illustration  purposes  the  cutting  inserts  are  shown 
simultaneously  on  the  same  side  of  the  center  line 

35  CL.  The  cutting  insert  12  has  three  active  cutting 
edges  19A,  19B  and  19C  in  this  position.  The  cutting 
insert  12  has  a  center  line  CL1  which  diverges  axially 
forwardly  from  and  forms  an  acute  angle  y_  with  the 
center  line  CL  of  the  drill.  The  angle   ̂ is  5  to  30 

40  degrees.  A  first  cutting  edge  19A,  which  is  formed  by 
a  bevel  in  a  cutting  corner,  forms  an  angle  about  10 
to  30  degrees  with  an  extension  line  Li  of  a  second 
cutting  edge  19B.  The  cutting  edge  19B  in  turn  is 
broken  by  a  third  cutting  edge  19C  which  forms  an 

45  angle  fi  with  said  extension  line  Li.  The  angle  p  is  10 
to  30  degrees,  preferably  15  to  25  degrees.  Next  first 
cutting  edge  20A  forms  an  internal  obtuse  angle  of 
about  110  degrees  with  the  third  cutting  edge  19C. 
The  first,  second  and  third  cutting  edges  20A,  B  and 

50  C  and  21A,  B  and  C  are  inactive  as  cutting  means  in 
the  shown  position  but  may,  if  necessary,  be 
indexed  to  an  active  position.  However,  the  latter 
cutting  edges  have  a  mutual  relationship  which  is 
identical  with  the  above-described.  The  first  cutting 

55  edge  19A  is  provided  to  slope  about  20  degrees 
relative  to  the  center  line  CL  of  the  drill  such  that  its 
break  point  with  the  second  cutting  edge  19B  lies 
axially  forwards  of  its  break  point  with  the  third 
inactive  cutting  edge  21  A.  The  cutting  edge  19A 

60  intersects  the  center  line  of  the  drill  and  may  thus  cut 
to  the  very  center  of  the  drill.  The  second  cutting 
edge  19B  forms  an  angle  ai  with  the  center  line  CL 
of  the  drill.  The  angle  ai  is  60  to  90  degrees, 
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the  second  cutting  edge  19B  intersects  the  center 
line  CL  of  the  drill  in  a  point  Pi.  The  active  cutting 
edges  19A,  B  and  C  of  the  central  cutting  insert 
extend  at  least  from  the  center  line  CL  to  a  point 
provided  at  a  distance  from  the  periphery  of  the  drill. 

The  cutting  edges  19B  and  19C  form  an  obtuse 
internal  angle  about  120  to  170  degrees  and  the 
bisector  of  said  angle  coincides  with  the  center  line 
CLi  of  the  cutting  insert. 

The  active  cutting  edge  22  of  the  peripheral 
cutting  insert  13  is  provided  to  overlap  the  third 
cutting  edge  19C  of  the  central  cutting  insert  12  at 
point  P3.  The  position  of  the  point  P3  is  determined 
by  the  required  diameter  D  of  the  drill.  For  the  benefit 
of  optimal  force  balance  the  lengths  of  the  active 
cutting  edges  of  the  cutting  inserts  should  be 
identical  on  opposite  sides  of  the  center  line  CL.  At 
for  example  drills  with  larger  diameters  the  cutting 
insert  sites  and  the  cutting  edges  are  provided  such 
that  the  point  P3  is  moved  radially  outwardly  and 
axially  rearwardly,  i  e  the  peripheral  site  and  the 
peripheral  cutting  insert  are  moved  outwardly  and 
rearwardly  relative  to  the  position  shown  in  Fig.  3. 
However,  the  point  P3  will  always  be  situated  on  the 
third  cutting  edge  19C.  An  extension  line  L2  of  the 
active  cutting  edge  22  of  the  peripheral  cutting  insert 
ntersects  the  center  line  CL  of  the  drill  in  a  point  P2. 
rhe  point  P2  always  lies  axially  rearwardly  of  the 
above-described  point  £1.  The  distance  F  between 
:he  points  Pi  and  P2  is  0.01  to  0.05  times  the 
Jiameter  D  of  the  drill.  The  diameter  D  of  the  drill  is 
Detween  27  and  60  mm.  The  cutting  inserts  12  and  13 
ire  preferably  single-sided  and  have  chip  breaker 
grooves  in  their  chip  surfaces. 

Fig.  4  shows  a  conventional  drill  at  stack  drilling,  i 
3  drilling  of  a  plurality  of  plates  at  the  same  time.  The 
jlates  have  for  example  been  welded  together  at 
heir  rim  portions.  At  drilling  through  the  uppermost 
Jlate  E,  a  ring  25  and  a  washer-shaped  slug  26  are 
ormed  because  of  the  shape  of  the  peripheral 
:utting  insert  and  the  relation  of  the  central  cutting 
nsert  to  the  center  line.  The  ring  25  and  the  slug  26 
vill  rotate  with  the  drill  and  thereby  preventing 
urther  drilling  until  in  the  best  case  the  feed  force 
>ecomes  large  enough  to  break  the  ring  and  the 
:lug.  In  the  worst  case  the  drill  or  the  cutting  inserts 
>reak  down.  Spaces  often  formed  between  adjacent 
>lates  facilitate  formation  of  the  ring  and  the  slug. 

Fig.  5  shows  a  drill  10  according  to  the  invention  at 
;tack  drilling.  The  above-mentioned  problem  caused 
iy  the  ring  and  the  slug  is  completely  avoided  by  the 
Irill  10  since  the  radially  inner  end  of  the  second 
:utting  edge  19B  of  the  central  cutting  insert  is  the 
me  firstly  penetrating  the  plate  E.  Thus,  the  drill  10 
uts  radially  from  the  center  and  outwardly  and 
iierefor  the  harmful  elements  25  and  26  cannot  be 
Drmed.  The  reason  for  having  the  active  cutting 
dges  19B  and  22  spaced  in  the  axial  direction  is  to 
eep  the  material  at  the  exit  part  of  the  hole  stable  as 
>ng  as  possible  to  obtain  a  clean  cut  of  the  hole.  The 
utting  edge  19A  forms  a  small  conical  portion  at 
reak-through  of  the  first  plate  E,  which  easily  is 
ushed  away  together  with  the  chips  by  the  flush 
ledium. 

ng.  t>  snows  an  alternative  embodiment  of  a  drill 
30  according  to  the  invention  at  stack  drilling.  The 
diameter  of  the  drill  is  15  to  27  mm.  The  central 
cutting  insert  32  of  the  drill  30  has  the  basic  shape  of 

5  a  parallelogram  and  has  a  center  line  CL3  which 
converges  axially  forwardly  2  to  10  degrees  relative 
to  the  center  line  CL  of  the  drill.  The  cutting  insert  32 
has  six  cutting  edges  and  has  two  indexable 
positions.  The  shapes  and  the  inclinations  relative  to 

10  the  center  line  CL  of  the  cutting  edges  are  identical 
with  the  ones  described  in  connection  with  Fig.  3. 
The  bisector  B  of  the  obtuse  angle  between  two 
adjacent  cutting  edge  portions  forms,  similar  to  the 
above-described,  an  acute  angle  with  the  center  line 

15  CL  but  forms  an  acute  angle  with  the  center  line  CL3. The  peripheral  cutting  insert  33  has  a  rectangular basic  shape  comprising  two  cutting  edges.  The 
cutting  insert  33  has  a  center  line  CL4  which  has  the 
same  inclination  as  the  above-described  center  line 

20  CL2.  The  active  cutting  edge  of  the  cutting  insert  33 
is  arranged  in  the  same  way  as  the  above  described 
cutting  edge  22. 

The  configurations  of  the  cutting  inserts  32,  33 
provide  for  the  shaping  of  a  drill,  for  stack  drilling, 

?5  with  a  relatively  small  diameter. 
Thus  the  present  invention  relates  to  a  drill  whose 

shape  allow  for  drilling  of  stacks  without  the 
formation  of  break-out  slugs  in  order  to  avoid  cutting 
insert  and  drill  breakdown. 

oiaims 

5 
1.  A  drill  for  stack  drilling  comprising  a  drill 

body  (1  1  )  provided  with  chip  flutes  (16,17)  and  a 
first  cutting  insert  (12;32)  releasably  secured  to 
a  first  cutting  insert  site  of  the  drill  body  and  a 

0  second  cutting  insert  (13;33)  releasably  se- 
cured  to  a  second  cutting  insert  site  of  the  drill 
body,  said  cutting  inserts  being  provided  on 
opposite  sides  of  a  first  center  line  (CL)  of  the 
drill  in  the  axially  forward  end  of  the  drill,  said 

S  drill  (10;30)  having  a  cylindrical  basic  shape 
which  is  defined  by  a  diameter  (D)  and  is 
rotatable  about  the  first  center  line  (CL),  said 
first  cutting  insert  (12;32)  being  provided  at 
least  partly  radially  inside  the  second  cutting 

0  insert  (13;33),  characterized  in  that  the  first 
cutting  insert  having  an  active  cutting  edge 
which  includes  cutting  edge  portions 
(19A,19B,19C)  oriented  in  an  obtuse-angled 
relationship  wherein  two  adjacent  cutting  edge 

3  portions  (19B.19C)  form  mainly  identical  angles 
with  a  bisector  (CL1  ;B)  of  the  first  cutting  insert, 
and  in  that  the  bisector  of  the  first  cutting  insert 
(12;32)  forms  a  first  acute  angle  (y)  with  the  first 
center  line  of  the  drill  in  a  direction  axially 

'  rearwardly  and  in  that  the  second  cutting  insert 
(13;33)  has  a  straight  active  cutting  edge  (22) 
and  in  that  a  first  extension  line  (Li)  of  the 
radially  innermost  cutting  edge  portion  (19B)  of 
said  two  adjacent  cutting  edge  portions  of  the 

>  active  cutting  edge  of  the  first  cutting  insert 
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intersects  the  first  center  line  (CL)  at  a  point 
(Pi)  and  in  that  a  second  extension  line  (L2)  of 
the  second  cutting  insert  intersects  the  first 
center  line  at  a  point  (P2)  which  is  arranged  at  a 
distance  (F)  from  the  first  mentioned  point  (Pi) 
in  a  direction  axially  rearwards  and  in  that  said 
extension  lines  (L-i,L2)  form  mainly  identical 
angles  (011,013)  with  the  first  center  line. 

2.  Drill  according  to  claim  1, 
wherein  the  active  cutting  edge  of  the  first 
cutting  insert  (12;32)  counted  from  the  first 
center  line  (CL)  of  the  drill  comprises  a  first 
(19A),  a  second  (19B)  and  a  third  (19C)  cutting 
edge  portion,  said  first  cutting  edge  portion 
(19A)  intersecting  the  first  center  line  (CL)  of 
the  drill  and  forming  a  second  acute  angle  with 
the  first  extension  line  (L-i). 

3.  Drill  according  to  claim  1  , 
wherein  the  distance  (F)  is  0.01  to  0.05  times 
the  diameter  (D)  of  the  drill  (10;30)  and  wherein 
said  first  acute  angle  (  y)  is  5  to  30  degrees, 
preferably  10  to  20  degrees. 

4.  Drill  according  to  claim  2, 
wherein  the  active  cutting  edge  (22)  of  the 
second  cutting  insert  (13;33)  follows  a  path 
during  drilling  that  intersects  the  path  de- 
scribed  by  the  third  cutting  edge  portion  (19C) 
of  the  first  cutting  insert  (12;32)  during  drilling  in 
a  point  (P3)  arranged  radially  beyond  and  axially 
inside  the  second  cutting  edge  portion  (19B)  of 
the  first  cutting  insert. 

5.  Drill  according  to  claim  1  , 
wherein  the  first  cutting  insert  (12)  has  a 
hexagonal  basic  shape  and  has  nine  cutting 
edge  portions  (19A-21C)  and  wherein  the  first 
cutting  insert  has  a  second  center  line  which 
coincides  with  a  bisector  (CL1)  of  the  first 
cutting  insert. 

6.  Drill  according  to  claim  1  , 
wherein  the  second  cutting  insert  (13)  has  a 
triangular  basic  shape  and  has  three  cutting 
edges  (22,23,24)  and  wherein  the  second 
cutting  insert  has  a  third  center  line  (CL2)  which 
diverges  axially  forwardly  from  and  forms  a  third 
acute  angle  (012)  with  the  first  center  line  (CL)  of 
the  drill. 

7.  Drill  according  to  claim  1  , 
wherein  the  first  cutting  insert  (32)  has  the 
basic  shape  of  a  parallelogram  and  has  six 
cutting  edge  portions  and  wherein  the  first 
cutting  insert  has  a  fourth  center  line  (CL3) 
which  converges  in  direction  axially  forwardly 
towards  the  first  center  line  (CL)  of  the  drill. 

8.  Drill  according  to  claim  1  , 
wherein  the  second  cutting  insert  (33)  has  a 
rectangular  basic  shape  and  has  two  cutting 
edges  and  wherein  the  second  cutting  insert 
has  a  fifth  center  line  (CL4)  which  diverges  in  a 
direction  axially  forwardly  from  the  first  center 
line  (CL)  of  the  drill. 

9.  Drill  according  to  claim  1  , 
wherein  the  extension  lines  (Li,L2)  each  forms 
an  angle  (01,03)  with  the  first  center  line  (CL)  of 
the  drill  about  60  to  90  degrees,  preferably 
about  85  degrees. 
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