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Description 

This  invention  relates  to  a  throw  away  insert 
having  according  to  the  preamble  of  claim  1  . 

With  an  increasing  tendency  to  unmanned  ma- 
chining,  the  importance  of  chip  disposal  is  increas- 
ing.  Namely,  because  the  depth  of  cut  is  small  in 
finish  cutting,  the  chips  tend  to  be  long.  Such  chips 
may  make  it  difficult  for  a  robot  hand  to  attach  and 
detach  tools  and  works  or  may  clog  a  conveyor, 
hampering  unmanned  operation. 

But  it  is  not  easy  to  eliminate  such  difficulties 
because  in  finish  cutting,  the  requirements  for  the 
surface  roughness  and  dimensional  accuracy  are 
very  high. 

For  example,  if  priority  is  given  to  breaking 
chips,  there  is  known  a  method  of  cutting  and 
breaking  chips  forcibly  by  providing  the  breaker 
wall  as  near  to  the  tip  of  the  cutting  edge  as 
possible.  But  in  such  a  case,  the  material  machined 
would  develop  so-called  "plucking"  and  chattering, 
lowering  the  surface  roughness.  Also,  because  of 
increased  cutting  resistance,  the  dimensional  accu- 
racy  as  well  as  the  tool  life  will  be  badly  influenced. 

As  will  be  apparent  from  the  above  discussion, 
in  the  unmanned  finish  cutting  operation,  it  is  nec- 
essary  to  solve  the  above-described  two  problems 
simultaneously.  But  this  requirement  cannot  be  met 
by  any  of  the  conventional  chip  breakers  used  in 
finish  cutting  such  as  small-diameter  boring,  e.g. 
ones  as  shown  in  Figs.  9a  and  9b,  ones  as  shown 
in  Figs.  10a  to  10c  -  being  the  basis  for  the 
preamble  of  claim  1  -  and  ones  having  a  groove 
formed  by  use  of  a  die  so  as  to  extend  all  the  way 
around  the  insert. 

If  it  is  impossible  to  break  chips,  the  best  way 
to  dispose  of  chips  is  to  curl  them  into  as  small 
pieces  as  possible  and  stably  discharge  them  in 
such  a  direction  as  not  to  be  tangled. 

In  this  respect,  the  conventional  types  shown  in 
Figs.  9  and  11  are  not  desirable  because  they 
cannot  forcibly  discharge  chips  in  a  predetermined 
direction  and  thus  the  direction  in  which  the  chips 
flow  after  clearing  the  breaker  tends  to  be  unstable. 

With  the  breaker  shown  in  Fig.  10,  it  has  a  chip 
guiding  effect  because  it  slopes  downwardly  toward 
its  front  at  an  angle  of  6.  But  because  the  edge 
strength  tends  to  drop  with  an  increase  in  the  angle 
0,  its  maximum  allowable  value  for  6  is  rather 
small.  Thus  it  is  difficult  to  reliably  control  the  flow 
of  chips. 

DE-A-22  41  176  dicloses  a  cutting  insert,  with  a 
recess  at  the  boundary  between  a  center  land  and 
a  chip  breaker  groove.  The  breaker  groove  breaks 
and  curls  the  chips.  This  is  not  always  desired, 
because  the  flow  of  broken  and  curled  chips  may 
be  difficult  to  control. 

It  is  an  object  of  this  invention  to  provide  an 
insert  having  a  breaker  which  can  dispose  of  chips 
in  a  desirable  manner. 

According  to  this  invention,  there  is  provided  a 
5  throw  away  insert  having  straight  cutting  edges, 

arcuately  curved  noses  at  corner  portions  formed 
between  the  adjacent  cutting  edges,  and  a  rake 
face  having  a  center  land  and  having  chip  breaker 
grooves  formed  at  the  corner  portions,  each  of  the 

io  breaker  grooves  adjoining  the  center  land  along 
line  intersecting  one  of  the  adjacent  cutting  edges 
at  both  sides  of  each  groove  at  an  angle  a,  each  of 
the  breaker  grooves  inclining  downwardly  toward 
the  one  of  the  adjacent  cutting  edges  at  an  angle  6 

is  with  respect  to  a  horizontal  plane,  and  ellipsoidal 
recesses  formed  in  the  rake  face  at  the  boundary 
between  the  center  land  an  the  breaker  grooves, 
each  of  the  recesses  being  a  part  of  an  ellipsoid 
having  a  major  axis  extending  parallel,  as  viewed 

20  from  top,  to  the  borderline  between  the  center  land 
and  the  respective  breaker  groove. 

The  ellipsoidal  recesses  may  be  formed  in 
such  a  way  as  to  cut  out  the  cutting  edge  located 
in  front  thereof  with  respect  to  the  direction  in 

25  which  chips  flow.  Also,  they  may  have  their  major 
axis  inclined  at  an  angle  equal  to  or  larger  than  6 
with  respect  to  the  direction  of  thickness  of  the 
inset. 

The  chips  pass  over  the  bottom  of  the  breaker 
30  groove  and  enter  the  ellipsoidal  recess,  where  they 

are  subjected  to  strain  and  curl.  They  curl  reliably 
and  smoothly  because  the  recess  has  an  arcuate 
surface  and  the  chips  are  subjected  to  strain  at  a 
portion  remoter  from  the  cutting  edge  than  the 

35  uprising  portion  of  the  breaker  groove  is.  Thus,  the 
surface  roughness  and  dimensional  accuracy  are 
not  badly  affected,  which  is  inevitable  when  the 
chips  are  forcibly  broken. 

Further,  because  the  breaker  groove  is  inclined 
40  downwardly  with  respect  to  the  direction  in  which 

chips  flow,  the  flow  of  chips  is  forcibly  directed 
obliquely  downwardly  of  the  inclined  surface. 

According  to  this  invention,  by  forming  a  chip 
breaker  with  a  breaker  groove  and  an  ellipsoidal 

45  recess  in  the  rake  face  at  each  corner,  chips  can 
be  curled  reliably  and  smoothly  and  discharged 
stably  in  a  predetermined  direction.  Thus,  the  throw 
away  insert  according  to  this  invention  has  a  high 
cutting  accuracy  and  free  of  such  trouble  as  tan- 

50  gling  of  chips  and  is  especially  suited  for  use  in 
finish  cutting  such  as  small-diameter  boring. 

Other  features  and  objects  of  embodiments  of 
the  present  invention  will  become  apparent  from 
the  following  description  taken  with  reference  to  the 

55  accompanying  drawings,  in  which: 
Fig.  1  is  a  plan  view  of  the  first  embodiment  of 
this  invention; 
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Fig.  2  is  a  sectional  view  taken  along  line  l-l  of 
Fig.  1; 
Fig.  3  is  a  sectional  view  taken  along  line  ll-ll  of 
Fig.  1; 
Fig.  4  is  a  view  showing  how  it  operates; 
Figs.  5  and  6  are  plan  views  of  a  portion  of  the 
other  embodiments; 
Figs.  7  and  8  are  schematic  views  showing  how 
boring  is  done; 
Fig.  9a  is  a  plan  view  of  prior  art  throw  away 
insert; 
Fig.  9b  is  a  sectional  view  taken  along  line  Ill-Ill 
of  Fig.  9a: 
Fig.  10a  is  a  plan  view  of  another  prior  art  insert; 
Fig.  10b  is  a  sectional  view  taken  along  line  IV- 
IV  of  Fig.  10a; 
Fig.  10c  is  a  sectional  view  taken  along  line  V-V 
of  Fig.  10a; 
Fig.  11a  is  a  plan  view  of  a  further  prior  art 
insert;  and 
Fig.  11b  is  a  sectional  view  taken  along  line  VI- 
VI  of  Fig.  11b. 

Now  the  embodiments  of  this  invention  will  be 
described  with  reference  to  the  accompanying 
drawings.  In  Fig.  1,  numeral  1  generally  designates 
a  throw  away  insert  according  to  this  invention.  It 
has  straight  cutting  edges  2  in  the  form  of  ridge 
lines  between  a  rake  face  and  side  faces.  The 
corner  or  nose  portions  3  formed  between  the 
adjacent  cutting  edges  2  are  curved  arcuately.  A 
chip  breaker  groove  4  is  formed  in  the  rake  face  at 
each  corner  portion  of  the  insert.  The  braker 
grooves  4  adjoin  a  center  land  5  along  lines  in- 
clined  at  an  angle  of  a  with  respect  to  the  cutting 
edge  2  located  rearwardly  with  respect  to  the  feed 
direction  as  viewed  from  top  in  Fig.  1.  The  value  a 
should  be  10°  or  more.  Also  the  grooves  4  are 
inclined  downwardly  toward  the  cutting  edge  2 
located  rearwardly  with  respect  to  the  feed  direc- 
tion  at  an  angle  of  0  with  respect  to  a  horizontal 
plane  (see  Fig.  3). 

An  ellipsoidal  recess  6  is  formed  at  the  bound- 
ary  between  the  center  land  5  and  each  breaker 
groove  4  so  as  to  intersect  the  bisector  of  the 
corner  angle. 

Each  ellipsoidal  recess  6  is  a  part  of  an  ellip- 
soid  having  a  major  axis  extending  parallel,  as 
viewed  from  top,  to  the  borderline  between  the 
center  land  and  the  respective  breaker  groove  and 
inclined  downwardly  toward  the  cutting  edge  2 
located  rearwardly  with  respect  to  the  feed  direc- 
tion  at  an  angle  equal  to  or  larger  than  the  angle  0 
with  respect  to  the  horizontal  plane. 

Next,  the  operation  of  the  chip  breaker  will  be 
described. 

Because  the  depth  of  cut  is  extremely  small 
during  finish  cutting,  as  shown  in  Fig.  4,  chips  A 
produced  near  the  nose  3  tend  to  move  along  the 

bisector  of  the  insert  corner  angle. 
The  chips  then  pass  over  the  bottom  of  the 

breaker  groove  4  and  enter  the  ellipsoidal  recess  6 
located  ahead  of  the  groove  4.  The  chips  are 

5  curled  reliably  by  the  arcuate  surface  of  the  recess 
6.  The  chips  thus  curled  are  guided  by  the  surface 
of  the  recess  6  so  as  to  be  discharged  rearwardly 
with  respect  to  the  direction  of  feed  (shown  by 
arrow  in  Fig.  4),  due  to  the  fact  that  the  major  axis 

io  of  the  recess  6  is  inclined  at  the  angle  0o. 
Fig.  5  shows  the  second  embodiment  of  this 

invention.  In  this  embodiment,  the  cutting  edge  2  at 
the  side  where  the  bottom  of  the  breaker  groove  4 
is  lower  is  cut  out  by  the  ellipsoidal  recess  6.  This 

is  arrangement  is  effective  particularly  when  the  feed 
rate  is  high,  i.e.  when  the  chips  produced  are  thick 
and  thus  require  a  large  chip  curling  force. 

In  the  embodiment  shown  in  Fig.  6,  the  inclina- 
tions  a  and  0  of  the  breaker  grooves  4  and  the 

20  inclination  0o  of  the  ellipsoidal  recesses  6  are  op- 
posite  in  direction  to  those  in  the  embodiment  of 
Fig.  1. 

When  boring  a  blind  hole  as  shown  in  Fig.  7, 
chips  are  discharged  through  the  entrance  of  the 

25  hole.  In  boring  a  through  hole  as  shown  in  Fig.  8, 
chips  should  be  discharged  through  the  exit  in 
order  to  prevent  the  finished  surface  from  being 
damaged  by  the  chips.  The  embodiment  shown  in 
Fig.  6  is  intended  specifically  for  this  type  of  cut- 

30  ting  operation.  The  value  a  in  this  case  should  be 
100  °  or  less. 

The  value  0  should  be  within  such  a  range  as 
not  to  impair  the  strength  of  the  cutting  edge.  Even 
if  the  value  is  limited  to  a  rather  small  value,  chips 

35  can  be  discharged  in  a  stable  direction  according 
to  this  invention,  due  to  the  effect  of  the  surface  of 
the  recess  6  having  an  angle  of  inclination  equal  to 
or  larger  than  0. 

This  invention  is  applicable  not  only  to  triangu- 
40  lar  inserts  as  shown  but  also  to  other  types  of 

insert. 

Claims 

45  1.  A  throw  away  insert  (1)  having  straight  cutting 
edges  (2),  arcuately  curved  noses  at  corner 
portions  (3)  formed  between  the  adjacent  cut- 
ting  edges,  and  a  rake  face  having  a  center 
land  and  having  chip  breaker  grooves  (4) 

50  formed  at  said  corner  portions  (3),  said  each 
breaker  groove  (4)  adjoining  said  center  land 
(5)  along  line  intersecting  one  of  the  adjacent 
cutting  edges  (2)  at  both  sides  of  said  each 
groove  (4)  at  an  angle  a,  said  each  breaker 

55  groove  (4)  inclining  downwardly  toward  said 
one  of  said  adjacent  cutting  edges  (2)  at  an 
angle  0  with  respect  to  a  horizontal  plane, 
characterised  by  ellipsoidal  recesses  (6) 
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formed  in  said  rake  face  at  the  boundary  be- 
tween  said  center  land  (5)  and  said  breaker 
grooves  (4),  each  recess  (6)  being  a  part  of  an 
ellipsoid  having  a  major  axis  extending  parallel, 
as  viewed  from  top,  to  said  borderline  between 
said  center  land  (5)  and  said  respective  break- 
er  groove  (4). 

2.  A  throw  away  insert  as  claimed  in  claim  1, 
wherein  each  of  said  ellipsoidal  recesses  (6) 
terminates  at  said  one  of  said  adjacent  cutting 
edges  (2)  to  cut  out  part  of  said  cutting  edge. 

3.  A  throw  away  insert  as  claimed  in  claim  1  or  2, 
wherein  said  major  axis  of  said  each  ellipsoid 
(6)  inclines  downwardly  toward  said  one  of 
said  adjacent  cutting  edges  (2)  at  an  angle 
equal  to  or  larger  than  the  angle  0  with  respect 
to  the  horizontal  plane. 

Patentanspruche 

1.  Wegwerfschneideeinsatz  (1)  mit  geraden 
Schneidkanten  (2),  bogenformig  gerundeten 
Nasen  an  zwischen  benachbarten  Schneidkan- 
ten  ausgebildeten  Eckbereichen  (3),  und  einer 
Schneidflache  mit  einer  erhohten  Mittelflache 
und  mit  an  den  Eckbereichen  (3)  ausgebilde- 
ten  spanbrechenden  Ausnehmungen  (4),  wobei 
jede  dieser  spanbrechenden  Ausnehmungen 
(4)  an  die  erhohte  Mittelflache  (5)  entlang  einer 
Linie  angrenzt,  die  eine  der  angrenzenden 
Schneidkanten  (2)  beiderseits  der  Ausneh- 
mung  (4)  in  einem  Winkel  a  schneidet,  wobei 
jede  der  spanbrechenden  Ausnehmungen  (4) 
zu  dieser  benachbarten  Schneidkante  (2)  hin  in 
einem  Winkel  0  zur  Horizontalebene  abwarts 
geneigt  ist,  gekennzeichnet  durch  ellipsenfor- 
mige  Vertiefungen  (6),  die  in  der  geneigten 
Flache  an  der  Grenze  zwischen  der  erhohten 
Mittelflache  (5)  und  den  spanbrechenden  Aus- 
nehmungen  (4)  ausgebildet  sind,  wobei  jede 
Vertiefung  (6)  ein  Teil  einer  Ellipse  ist,  deren 
Hauptachse  sich,  von  oben  betrachtet,  parallel 
zu  der  Grenzlinie  zwischen  der  erhohten  Mit- 
telflache  (5)  und  der  jeweiligen  spanbrechen- 
den  Ausnehmung  (4)  erstreckt. 

hin  in  einem  Winkel  abwarts  in  Bezug  auf  die 
horizontale  Ebene  geneigt  ist,  der  gleich  oder 
groBer  als  der  Winkel  0  ist. 

5  Revendicatlons 

1.  Plaquette  jetable  (1)  presentant  des  bords  cou- 
pants  droits  (2),  des  bees  courbes  en  arc  de 
cercle  sur  des  elements  d'angle  (3)  formes 

io  entre  les  bords  coupants  droits,  et  une  face  en 
depouille  comportant  une  surface  centrale  et 
comportant  des  gorges  brise-copeaux  (4)  for- 
mees  sur  lesdits  elements  d'angle  (3),  chacune 
desdites  gorges  brise-copeaux  (4)  etant  conti- 

15  gue  a  ladite  surface  centrale  (5)  le  long  de  la 
droite  coupant  I'un  des  bords  coupants  voisins 
(2)  des  deux  cotes  de  chacune  desdites  gor- 
ges  (4)  suivant  un  angle  a,  chacune  desdites 
gorges  brise-copeaux  (4)  etant  inclinee  vers  le 

20  bas  en  direction  de  I'un  precite  desdits  bords 
coupants  voisins  (2)  suivant  un  angle  0  par 
rapport  a  un  plan  horizontal,  caracterisee  par 
des  evidements  ellipso'fdaux  (6)  formes  dans 
ladite  face  en  depouille  a  la  frontiere  entre 

25  ladite  surface  centrale  (5)  et  lesdites  gorges 
brise-copeaux  (4),  chaque  evidement  (6)  etant 
une  partie  d'un  ellipso'fde  dont  le  grand  axe  est 
parallele,  vu  de  dessus,  a  ladite  frontiere  entre 
ladite  surface  centrale  (5)  et  ladite  gorge  brise- 

30  copeaux  respective  (4). 

2.  Plaquette  jetable  selon  la  revendication  1  ,  dans 
laquelle  chacun  desdits  evidements  ellipso'f- 
daux  (6)  se  termine  a  I'un  precite  desdits 

35  bords  coupants  voisins  (2)  pour  decouper  une 
partie  dudit  bord  coupant. 

3.  Plaquette  jetable  selon  la  revendications  1  ou 
2,  dans  laquelle  ledit  grand  axe  de  chacun 

40  desdits  ellipso'fdes  (6)  est  incline  vers  le  bas 
en  direction  de  I'un  precite  desdits  bords  cou- 
pants  voisins  (2)  suivant  un  angle  superieur  ou 
egal  a  Tangle  0  par  rapport  au  plan  horizontal. 

45 

2.  Wegwerfschneideeinsatz  nach  Anspruch  1  , 
bei  dem  jede  der  ellipsenformigen  Ausneh-  50 
mungen  (6)  an  der  einen  angrenzenden 
Schneidkante  (2)  endet  und  einen  Teil  der 
Schneidkante  ausschneidet. 

3.  Wegwerfschneideeinsatz  nach  Anspruch  1  55 
oder  2, 
bei  dem  die  Hauptachse  jeder  der  Ellipse  (6) 
zu  einer  der  angrenzenden  Schneidkanten  (2) 
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