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Description 

[0001]  The  invention  relates  to  a  drill  screw. 
[0002]  A  drill  screw,  having  a  drill  bit  formed  at  a  tip 
end  of  a  screw  which  also  has  a  driving  head,  can  be  s 
advantageous  in  that  forming  holes  in  workpieces  to  be 
fastened,  tapping  of  the  holes  and  fastening  of  the  work- 
pieces  together  by  means  of  the  screw  can  be  carried 
out  in  one  continuous  operation.  Therefore,  such  drill 
screws  have  become  increasingly  popular.  As  new  and  10 
various  uses  have  been  found  for  such  drill  screws, 
there  have  arisen  problems  in  some  cases.  For  exam- 
ple,  the  drill  bit  and  a  superfluous  portion  of  threaded 
stem  adjoining  the  drill  bit  may  protrude  from  a  rear  sur- 
face  of  a  structure  after  components  thereof  have  been  15 
fastened  together  by  the  drill  screw,  thereby  spoiling  the 
appearance  of  the  structure  and  further  being  likely  to 
inflict  injury  on  a  person. 
[0003]  It  is  known,  from  DE-A-2555647,  to  provide  a 
drill  screw  comprising  a  first  shank  of  diameter  D  made  20 
of  an  austenitic  stainless  steel  not  susceptible  of  hard- 
ening;  a  driving  head  extending  from  an  end  of  the  first 
shank  and  engageable  with  a  screw  driving  tool;  a  sec- 
ond  shank  made  of  a  low  carbon  steel  susceptible  of 
hardening,  the  second  shank  being  secured  to  the  first  25 
shank;  a  drill  bit;  and  a  continuous  thread  extending 
around  the  outer  cylindrical  periphery  of  the  first  shank. 
[0004]  A  disadvantage  of  this  arrangement  is  that  it  is 
not  easily  possible  to  detach  the  second  shank  and  the 
drill  bit  from  the  first  shank  once  the  drilling  action  has  30 
been  completed. 
[0005]  It  has  also  been  proposed,  in  DE-A-2019040, 
to  provide  a  drill  screw  having  a  break  zone  so  that  the 
drill  bit  portion  of  the  drill  screw  can  readily  be  detached 
from  the  remainder  thereof.  35 
[0006]  However,  DE-A-201  9040  does  not  address  the 
problem  of  providing  such  a  break  zone  together  with 
an  effective  screw  thread  in  a  composite  drill  screw  of 
the  kind  disclosed  in  DE-A-2555647.  Therefore,  the  drill- 
ing  and  screwing  performance  of  the  drill  screw  of  DE-  40 
A-201  9040  is  inferior  to  that  of  the  drill  screw  of  DE-A- 
2555647. 
[0007]  It  should  be  noted  that  a  proposal  to  form  a  cir- 
cumferential  groove  at  a  position  where  a  screw  is  to  be 
broken  to  permit  removal  of  a  protruding  superfluous  45 
portion  would  not,  alone,  be  effective.  Such  a  common 
practice  cannot  be  applied  to  drill  screws  since  they  are 
hardened  so  as  to  have  sufficient  hardness  for  machin- 
ing  or  cutting  by  their  drill  bits  and  also  for  tapping  by 
their  threaded  stems  adjoining  the  drill  bits.  The  thus  so 
hardened  surface  would  make  it  difficult  to  break  the 
screw  at  such  a  grooved  portion  thereof. 
[0008]  Fig.  4  of  WO-A-88/05991  discloses  a  drill 
screw  in  which  the  continuous  thread  extends  from  the 
first  shank  to  the  second  shank.  The  first  shank  is  weld-  55 
ed  to  the  second  shank  across  the  full  width  of  the  root 
of  the  continuous  thread  by  a  stored  energy  welding 
process.  Fig.  17  of  WO-A-88/05991  discloses  a  drill  rivet 

having  a  drill  bit  welded  to  the  tip  of  a  rivet  by  a  stored 
energy  welding  process.  The  drill  bit  may  be  broken  off 
at  the  welded  joint  after  the  drilling  operation. 
[0009]  According  to  a  first  aspect  of  the  invention 
there  is  provided  a  drill  screw  comprising:  a  first  shank 
of  diameter  D  made  of  metal  unsusceptible  of  harden- 
ing;  a  driving  head  extending  from  an  end  of  the  first 
shank  and  engageable  with  a  screw  driving  tool;  a  flat 
surface  formed  at  the  other  end  of  the  first  shank  ex- 
tending  perpendicular  to  the  longitudinal  axis  of  the  first 
shank;  a  second  shank  made  of  a  metal  susceptible  of 
hardening  and  of  the  same  diameter  as  the  first  shank, 
the  second  shank  being  secured  to  the  flat  surface  to 
provide  a  zone  at  the  other  end  of  the  first  shank;  a  drill 
bit  formed  by  cold  forging  at  the  other  end  of  the  second 
shank;  and  a  continuous  thread  extending  on  and 
around  the  outer  cylindrical  periphery  of  the  first  shank, 
wherein  the  continuous  thread  is  formed  by  thread  roll- 
ing  so  as  to  extend  additionally  on  and  around  the  outer 
cylindrical  periphery  of  the  second  shank,  the  portion  ex- 
tending  around  the  second  shank  extending  for  at  least 
one  screw  thread  pitch  and  the  portion  extending  from 
the  zone  to  the  drill  bit  being  hardened;  characterised  in 
that: 

(i)  the  second  shank  is  secured  to  the  flat  surface 
by  projection  welding; 
(ii)  the  zone  is  a  break  zone  at  which  the  drill  screw 
can  be  broken;  and 
(iii)  within  the  root  of  the  continuous  thread,  the  first 
and  second  shanks  are  only  partially  joined,  at  the 
break  zone,  and  at  the  inner  part  of  the  shanks. 

[0010]  Thus  an  end  portion  of  the  threaded  stem  pro- 
truding  from  a  back  surface  of  a  structure  having  com- 
ponents  fastened  by  means  of  the  drill  screw  can  easily 
be  broken  off  and  removed. 
[0011]  A  drill  screw  in  accordance  with  the  invention 
can  have  a  structure  which  enables  easier  and  neater 
breaking  or  snapping  and  subsequent  removal  of  the 
drill  bit  and  superfluous  threaded  portion  so  that  it  does 
not  project  from  a  rear  surface  of  a  fastened  object. 
[0012]  According  to  a  second  aspect  of  the  invention, 
there  is  provided  a  method  of  manufacturing  a  drill  screw 
as  defined  above,  comprising  the  step  of  projection 
welding  to  a  surface  formed  at  one  end  of  a  first  shank 
an  end  surface  of  a  second  shank  including  a  welding 
lug  projecting  therefrom,  whereby  the  ends  of  the 
shanks  are  secured  in  an  abutting  relationship  with  a 
break  zone  formed  therebetween. 
[0013]  The  invention  is  diagrammatically  illustrated  by 
way  of  example  in  the  accompanying  drawings,  in 
which:- 

Figure  1  is  a  front  elevation  showing  a  first  shank  of 
a  drill  screw  according  to  the  invention; 
Figure  2  is  a  front  elevation  showing  a  second 
shank  of  a  drill  screw  according  to  the  invention; 
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Figure  3  is  a  front  elevation  of  a  blank  to  form  a  drill 
screw  according  to  the  invention; 
Figure  4  is  a  front  elevation  illustrating  a  process  by 
which  a  drill  bit  is  formed  on  the  blank  of  Figure  3; 
and 
Figure  5  is  a  front  elevation  illustrating  a  complete 
drill  screw  according  to  the  invention. 

[0014]  Referring  to  the  drawings,  Figure  1  shows  a 
first  shank  1  1  of  a  drill  screw  and  Figure  2  shows  a  sec- 
ond  shank  12. 
[0015]  The  first  shank  11  is  made  of  austenitic  stain- 
less  steel,  which  is  a  metal  unsusceptible  of  carburizing- 
and-quenching,  and  is  of  a  predetermined  diameter  "D" 
suited  to  thread-rolling  formation  of  a  screw  thread  as 
described  hereinafter.  The  first  shank  1  1  has  at  one  end 
a  driving  head  1  3  which  is  formed  by  a  header-machin- 
ing  technique  to  be  of  a  shape  engageable  with  a  screw 
driving  tool,  whereas  the  other  end  of  the  first  shank  11 
is  machined  to  a  flat  surface  1  4. 
[0016]  The  second  shank  12  is  made  of  a  low-carbon 
steel  which  is  susceptible  of  carburizing-and-quench- 
ing,  the  second  shank  12  being  of  the  same  diameter 
"D"  as  the  first  shank  1  1  ,  and  having  a  welding  lug  to  be 
of  a  shape  engageable  with  a  screw  driving  tool,  where- 
as  the  other  end  of  the  first  shank  11  is  machined  to  a 
flat  surface  14. 
[0017]  The  second  shank  12  is  made  of  a  metal  of  an- 
other  kind,  for  instance,  a  low-carbon  steel  which  is  sus- 
ceptible  of  carburizing-and-quenching,  the  second 
shank  12  being  of  the  same  diameter  "D"  as  the  first 
shank  1  1  ,  and  having  a  welding  lug  1  5  integral  with  and 
projecting  from  a  middle  zone  of  an  end  surface  of  one 
end  of  the  second  shank  12.  The  welding  lug  15  which 
will  form  a  break  zone  1  6  as  described  later  has  a  max- 
imum  diameter  "d"  which  is  predetermined  to  be  includ- 
ed  within  a  range  from  0.5D  to  0.8D.  Such  a  dimension 
is  selected  here  in  view  of  the  fact  that  a  drilling  and 
tapping  torque  necessary  for  the  drill  bit  and  threaded 
stem  portion  adjoining  it  to  dig  a  hole  in  a  workpiece  and 
subsequently  to  tap  the  hole  is  generally  low  compared 
with  a  fastening  torque  for  tightening  a  main  portion  of 
the  threaded  stem.  The  value  of  the  drilling  and  tapping 
torque  is  equal  to,  for  instance  about  one  third  (1/3)  to 
two  thirds  (2/3)  of  the  fastening  torque.  Thus,  the  com- 
paratively  small  diameter  "d"  of  the  welding  lug  15  can 
easily  withstand  a  force  imparted  thereto  when  drilling 
and  tapping  are  simultaneously  carried  out  by  means  of 
the  drill  bit  and  the  threaded  portion  adjoining  it,  while 
at  the  same  time  allowing  these  portions  to  be  broken 
off  quite  easily  from  the  main  threaded  portion. 
[0018]  Figures  3  to  5  illustrate  steps  in  the  manufac- 
ture  of  the  drill  screw  from  the  first  shank  11  and  the 
second  shank  12. 
[0019]  At  first,  the  flat  end  surface  14  of  the  first  shank 
1  1  is  caused  by  a  projection-welding  method,  as  shown 
in  Figure  3,  fixedly  to  adjoin  the  welding  lug  15  of  the 
second  shank  12  in  order  that  the  break  zone  16  is 

formed  at  bonded  portion  between  the  11,  12  shanks 
whereby  a  composite  blank  20  is  produced. 
[0020]  Next,  a  drill  bit  21  is  formed  by  cold  forging  of 
the  second  shank  12  in  the  blank  20,  as  shown  in  Figure 

5  4.  A  machining  mould  or  die  used  for  cold  forging  of  the 
drill  bit  21  is  not  shown  because  it  is  well  known  in  the 
industry.  Such  machining  will  produce  a  burr  22  along 
and  projecting  from  an  outer  periphery  of  the  drill  bit  21  . 
[0021]  Subsequently,  a  continuous  screw  thread  23 

10  and  23a  is  formed  as  shown  in  Figure  5  by  a  thread- 
rolling  method  employing  a  known  rolling  die  (not 
shown)  so  as  to  extend  around  the  outer  cylindrical  pe- 
ripheries  of  the  first  shank  11  and  the  second  shank  12. 
The  burr  22  referred  to  above  is  removed  when  the 

is  thread-rolling  is  carried  out  to  form  the  thread,  thereby 
finishing  up  the  drill  bit  21.  The  threaded  portion  23a 
formed  by  thread-rolling  on  the  second  shank  12  desir- 
ably  extends  up  to  close  proximity  with  the  drill  bit  21  in 
a  state  that  it  comprises  at  least  one  screw  thread  pitch 

20  which  functions  as  a  tapping  screw  when  tapping  is  ef- 
fected  as  described  below. 
[0022]  A  drill  screw  25  which  has  been  machined  in  a 
manner  described  above  is  then  subjected  to  a  carbu- 
rizing-and  quenching  treatment  This  treatment  causes 

25  carburizing  of,  i.e.,  diffusion  of  carbon  into,  surface  lay- 
ers  of  the  drill  bit  21  and  the  threaded  portion  23a  which 
are  formed  on  the  second  shank  12,  thereby  to  impart 
a  predetermined  hardness  to  the  surface  layers.  How- 
ever,  the  threaded  portion  23  formed  on  the  first  shank 

30  11  is  not  carburized  due  to  the  unsusceptible  nature  of 
the  metal  of  which  the  first  shank  is  made.  The  break 
zone  16  located  at  the  bonded  or  fixedly  adjoining  por- 
tions  between  the  first  and  second  shanks  11,12  also  is 
not  hardened  by  carburizing-and  quenching  since  said 

35  zone  is  at  an  inner  part  of  the  shanks. 
[0023]  The  drill  screw  25  which  is  manufactured  to  ob- 
tain  the  above  described  structure  can  be  used  to  fasten 
one  object  to  another  (not  shown).  After  a  fastening  op- 
eration  is  completed,  the  drill  bit  21  and  the  threaded 

40  portion  23a  which  are  likely  to  protrude  from  a  rear  sur- 
face  of  said  another  object  are  easily  broken  at  the  break 
zone  1  6  and  separated  from  a  remaining  main  party  26. 
The  remaining  main  part  26  comprising  the  first  shank 
11  is  highly  corrosion-resistant  by  virtue  of  austenitic 

45  stainless  steel  of  which  the  first  shank  11  is  made. 
[0024]  If  it  is  deemed  appropriate  for  material  of  the 
second  shank  12  and  for  the  character  of  the  fastened 
objects,  any  other  usual  hardening  or  quenching  treat- 
ment  may  be  utilized  in  place  of  the  exemplified  carbu- 

50  rising-and-quenching  in  order  to  harden  to  a  satisfactory 
degree  the  surfaces  of  the  drill  bit  21  and  the  threaded 
portion  23a  which  are  formed  from  the  second  shank  1  2. 

55  Claims 

1  .  A  drill  screw  comprising: 
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a  first  shank  (11)  of  diameter  D  made  of  metal 
unsusceptible  of  hardening; 
a  driving  head  (13)  extending  from  an  end  of 
the  first  shank  (11)  and  engageable  with  a 
screw  driving  tool;  s 
a  flat  surface  formed  at  the  other  end  of  the  first 
shank  extending  perpendicular  to  the  longitudi- 
nal  axis  of  the  first  shank; 
a  second  shank  (12)  made  of  a  metal  suscep- 
tible  of  hardening  and  of  the  same  diameter  as  10 
the  first  shank,  the  second  shank  (1  2)  being  se- 
cured  to  the  flat  surface  to  provide  a  zone  (16) 
at  the  other  end  of  the  first  shank  (11); 
a  drill  bit  (21  )  formed  by  cold  forging  at  the  other 
end  of  the  second  shank;  and  15 
a  continuous  thread  (23  and  23a)  extending  on 
and  around  the  outer  cylindrical  periphery  of  the 
first  shank  (11),  wherein  the  continuous  thread 
(23  and  23a)  is  formed  by  thread  rolling  so  as 
to  extend  additionally  on  and  around  the  outer  20 
cylindrical  periphery  of  the  second  shank  (12), 
the  portion  extending  around  the  second  shank 
extending  for  at  least  one  screw  thread  pitch 
and  the  portion  extending  from  the  zone  (1  6)  to 
the  drill  bit  (21  )  being  hardened;  25 

characterised  in  that: 

(i)  the  second  shank  (12)  is  secured  to  the  flat 
surface  by  projection  welding;  30 
(ii)  the  zone  (16)  is  a  break  zone  (16)  at  which 
the  drill  screw  can  be  broken;  and 
(iii)  within  the  root  of  the  continuous  thread  (23 
and  23a),  the  first  and  second  shanks  (11  and 
12)  are  only  partially  joined,  at  the  break  zone  35 
(16),  and  at  the  inner  part  of  the  shanks  (11  and 
12). 

2.  A  method  of  manufacturing  a  drill  screw  according 
to  claim  1  ,  characterised  by  the  step  of  projection  40 
welding  to  a  surface  formed  at  one  end  of  a  first 
shank  (11)  an  end  surface  of  a  second  shank  (12) 
including  a  welding  lug  (15)  projecting  therefrom, 
whereby  the  ends  of  the  shanks  (11,  12)  are  se- 
cured  in  an  abutting  relationship  with  a  break  zone  45 
(16)  formed  therebetween. 

3.  A  method  according  to  claim  2,  characterised  in  that 
the  diameter  (d)  of  the  welding  lug  is  in  the  range  of 
0.5  -  0.8  times  the  diameter  (D)  of  the  first  and  sec-  so 
ond  shanks. 

Patentanspriiche 
55 

1.  Bohrschraube  mit 

einem  ersten  Schaft  (11)  eines  Durchmessers 

D  aus  einem  fur  Harten  unempfanglichen  Me- 
tall, 

einem  Antriebskopf  (13),  der  sich  von  ei- 
nem  Ende  des  ersten  Schaftes  (11)  aus  er- 
streckt  und  in  Eingriff  mit  einem  Schrau- 
benantriebswerkzeug  bringbar  ist, 
einer  am  anderen  Ende  des  ersten  Schaf- 
tes  ausgebildeten  glatten  Oberflache,  die 
sich  senkrecht  zu  der  Langsachse  des  er- 
sten  Schaftes  erstreckt, 
einem  zweiten  Schaft  (12)  aus  einem  fur 
Hartung  empfanglichen  Metall  mit  dem 
gleichen  Durchmesser  wie  der  erste 
Schaft,  wobei  der  zweite  Schaft  (1  2)  an  der 
glatten  Oberflache  befestigt  ist,  urn  eine 
Zone  (16)  an  dem  anderen  Ende  des  er- 
sten  Schaftes  (11)  zu  bekommen, 
einer  Bohrspitze  (21),  die  am  anderen  En- 
de  des  zweiten  Schaftes  durch  Kalt- 
schmieden  ausgebildet  ist,  und  einem  kon- 
tinuierlichen  Gewinde  (23  und  23a),  das 
sich  auf  dem  und  urn  den  zylindrischen  Au- 
Benumfang  des  ersten  Schaftes  (11)  er- 
streckt,  worin  das  kontinuierliche  Gewinde 
(23  und  23a)  durch  Gewindewalzen  derart 
gebildet  ist,  dal3  es  sich  zusatzlich  auf  dem 
und  urn  den  zylindrischen  AuBenumfang 
des  zweiten  Schaftes  (12)  erstreckt,  der 
sich  urn  den  zweiten  Schaft  erstreckende 
Abschnitt  iiber  wenigstens  eine  Schraub- 
gewinde-Gangh  ohe  erstreckt  und  sich  von 
der  Zone  (16)  aus  zu  der  Bohrspitze  (21) 
erstreckende  Abschnitt  gehartet  ist, 

dadurch  gekennzeichnet,  daB 

i)  der  zweite  Schaft  (1  2)  an  der  glatten  Oberfla- 
che  durch  BuckelschweiBen  befestigt  ist, 
ii)  die  Zone  (16)  eine  Bruchzone  (16)  ist,  an  wel- 
cher  die  Bohrschraube  gebrochen  werden 
kann,  und 
iii)  in  dem  FuB  des  kontinuierlichen  Gewindes 
(23  und  23a)  der  erste  und  zweite  Schaft  (11 
und  12)  nur  teilweise  bei  der  Bruchzone  (16) 
und  an  dem  Innenteil  der  Schafte  (11  und  12) 
verbunden  sind. 

2.  Verfahren  zur  Herstellung  einer  Bohrschraube  nach 
Anspruch  1,  gekennzeichnet  durch  die  Stufe  ei- 
nes  BuckelschweiBens  einer  Endoberflache  eines 
zweiten  Schaftes  (12)  mit  einem  von  ihr  vorsprin- 
genden  SchweiBanguB  (1  5)  an  eine  an  einem  Ende 
eines  ersten  Schaftes  (11)  ausgebildete  Oberfla- 
che,  wobei  die  Enden  der  Schafte  (11,  12)  in  einer 
aneinanderstoBenden  Beziehung  mit  einer  dazwi- 
schen  gebildeten  Bruchzone  (16)  befestigt  werden. 
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3.  Verfahren  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  da(3  der  Durchmesser  (d)  des 
SchweiBangusses  im  Bereich  des  0,5-  bis 
0,8fachen  des  Durchmessers  (D)  des  ersten  und 
zweiten  Schaftes  ist.  s 

3.  Procede  selon  la  revendication  2,  caracterise  en  ce 
que  le  diametre  (d)  de  la  patte  de  soudage  est  dans 
la  plage  de  0,5  a  0,8  fois  le  diametre  (D)  de  la  pre- 
miere  tige  et  de  la  seconde  tige. 

Revendications 

1.  Vis  perceuse  comprenant  :  10 

une  premiere  tige  (1  1  )  de  diametre  D  faite  d'un 
metal  qui  n'est  pas  susceptible  d'etre  durci  ; 
une  tete  d'entraTnement  (1  3)  s'etendant  depuis 
une  extremite  de  la  premiere  tige  (11)  et  pou-  15 
vant  etre  engagee  avec  un  outil  de  vissage  ; 
une  surface  plate  formee  a  I'autre  extremite  de 
la  premiere  tige  s'etendant  perpendiculaire- 
ment  a  I'axe  longitudinal  de  la  premiere  tige  ; 
une  seconde  tige  (12)  faite  d'un  metal  suscep-  20 
tible  d'etre  durci  et  du  meme  diametre  que  la 
premiere  tige,  la  seconde  tige  (12)  etant  fixee 
a  la  surface  plate  pour  former  une  zone  (16)  a 
I'autre  extremite  de  la  premiere  tige  (11)  ; 
un  percoir  (21)  forme  par  forgeage  a  froid  a  25 
I'autre  extremite  de  la  seconde  tige  ;  et 
un  filet  continu  (23  et  23a)  s'etendant  sur,  et 
autour  de,  la  peripherie  cylindrique  externe  de 
la  premiere  tige  (11  ),  le  filet  continu  (23  et  23a) 
etant  forme  par  laminage  de  maniere  a  s'eten-  30 
dre  en  outre  sur,  et  autour  de,  la  peripherie  cy- 
lindrique  externe  de  lasecondetige  (12),  la  por- 
tion  s'etendant  autour  de  la  seconde  tige  (12) 
s'etendant  sur  au  moins  un  pas  de  vis  et  la  por- 
tion  s'etendant  de  la  zone  (16)  au  percoir  (21)  35 
etant  durcie  ; 

caracterisee  en  ce  que  : 

(i)  la  seconde  tige  (12)  est  fixee  a  la  surface  40 
plate  par  soudage  a  bossages  ; 
(ii)  la  zone  (16)  est  une  zone  de  rupture  (16)  a 
laquelle  la  vis  perceuse  peut  etre  rompue  ;  et 
(iii)  au  fond  du  filet  continu  (23  et  23a),  la  pre- 
miere  tige  et  la  seconde  tige  (11  et  12)  ne  sont  45 
que  partiellement  reliees,  a  la  zone  de  rupture 
(16),  et  a  la  partie  interne  des  tiges  (11  et  12). 

2.  Procede  de  fabrication  d'une  vis  perceuse  selon  la 
revendication  1  ,  caracterise  par  la  phase  de  souda-  so 
ge  a  bossages  a  une  surface  formee  a  une  extre- 
mite  d'une  premiere  tige  (1  1  )  d'une  surface  d'extre- 
mite  d'une  seconde  tige  (1  2)  comprenant  une  patte 
de  soudage  (15)  en  projection,  de  maniere  que  les 
extremites  des  tiges  (11,  12)  soient  fixees  bout  a  55 
bout  avec  une  zone  de  rupture  (16)  formee  entre 
elles. 
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