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©  The  diamond-clad  machining  tool  of  the  inven- 
tion  is  prepared  by  the  steps  of  (a)  forming  a  film  (2) 
of  diamond  of  10  to  1000  urn  thickness  by  the 
method  of  vapor-phase  deposition  on  the  surface  of 
a  temporary  substrate  (1)  of,  e.g.,  silicon,  (b)  bond- 
ing  the  diamond  film  as  borne  by  the  temporary 
substrate  to  the  surface  of  a  base  body  of  the  tool 
(3)  by  brazing  (4)  and  (c)  removing  the  temporary 
substrate  (1),  e.g.,  by  grinding  to  leave  the  diamond 
film  (2)  bonded  to  the  base  body  of  the  tool  by 
brazing.  The  method  is  advantageous  in  the  versa- 
tility  in  respect  of  the  material  of  substrate  (1)  on 
which  a  diamond  film  (2)  is  deposited  from  the  vapor 
phase  as  well  as  in  the  firmness  of  bonding  between 
the  cladding  layer  (2)  and  the  base  body  of  the  tool 
(3)  in  comparison  with  the  conventional  vapor-phase 
deposition  method  of  diamond  directly  to  the  surface 
of  the  base  body  of  a  tool. 

F   I  G   .  2  

xerox  Copy  Centra 



1 EP  0  319  926  A2 2 

A  METHOD  FOR  THE  PREPARATION  OF  A  DIAMOND-CLAD  MACHINING  TOOL 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  method  for  5 
the  preparation  of  a  diamond-clad  machining  tool 
or,  more  particularly,  to  a  method  for  the  prepara- 
tion  of  a  machining  tool  having  a  cladding  layer  of 
diamond  formed  by  the  method  of  chemical  vapor- 
phase  deposition.  10 

As  is  well  known,  diamond  is  the  most  useful 
and  preferred  to  various  kinds  of  carbide-based 
cemented  hard  alloys  as  a  material  of  tools  for 
machining  such  as  cutting,  lathing,  shaping,  planing 
and  milling,  of  which  extremely  high  hardness  and  w 
wearing  resistance  are  required.  Diamond  materials 
conventionally  used  in  machining  tools  include 
polycrystalline  sintered  bodies  of  powdery  diamond 
and  natural  and  synthetic  single  crystals  of  dia- 
mond  and  they  are  all  suitable  as  a  material  of  20 
machining  tools  by  virtue  of  their  extremely  high 
hardness  and  wearing  resistance  as  well  as  ex- 
cellent  resistance  against  welding  to  the  work- 
pieces  under  machining. 

In  addition  to  the  above  mentioned  conven-  25 
tionai  diamond  materials,  several  attempts  and  pro- 
posals  have  been  made  recently  to  prepare  a 
diamond-ciad  machining  tool  by  utilizing  the  so- 
called  chemical  vapor-phase  deposition  method  in 
which  a  thin  film  of  diamond  is  deposited  from  the  30 
vapor  phase  as  a  cladding  layer  on  the  base  body 
of  a  machining  tool  made  of  a  metal  or  a  cemented 
carbide  so  as  to  give  a  diamond-clad  maching  tool. 
Such  an  attempt  hitherto  undertaken  is  not  suc- 
cessful  to  manufacture  diamond-clad  machining  35 
tools  useful  in  practical  machining  works. 

One  of  the  serious  problems  in  the  preparation 
of  a  diamond-clad  machining  tool  by  the  method  of 
chemical  vapor-phase  deposition  is  that  a  suffi- 
ciently  high  adhesive  bonding  strength  can  hardly  40 
be  obtained  between  the  vapor  phase-deposited 
film  of  diamond  and  the  surface  of  the  base  body 
of  the  tool  made  of  a  metal  or  a  cemented  carbide. 
Moreover,  this  problem  is  more  serious  as  a  trend 
when  the  cladding  layer  of  diamond  has  a  larger  45 
thickness.  For  example,  exfoliation  of  the  cladding 
layer  of  diamond  readily  takes  place  when  a  cutting 
tool  having  a  cladding  layer  of  diamond  deposited 
on  a  base  body  of  a  cemented  carbide  is  used  in 
cutting  works.  so 

Another  problem  in  the  chemical  vapor-phase 
deposition  of  diamond  in  the  prior  art  method  is 
that  the  selection  of  the  material  forming  the  base 
body  on  which  diamond  is  deposited  is  limited 
because  the  efficiency  of  the  vapor  phase  deposi- 

tion  of  diamond  is  greatly  influenced  by  the  kind  of 
the  material.  For  example,  the  efficiency  of  deposi- 
tion  of  diamond  is  very  low  on  a  base  body  of  iron, 
steel  or  other  ferrous  alloys  so  that  diamond-clad 
machining  tools  can  hardly  be  prepared  by  use  of 
such  a  base  body. 

Moreover,  the  cladding  layer  of  diamond 
formed  by  the  chemical  vapor-phase  deposition 
method  has  a  rough  surface  especially  when  the 
diamond  layer  has  a  relatively  good  crystallinity  so 
that  machining  tools  having  a  cladding  layer  of 
diamond  as  deposited  have  limited  application 
fields  as  a  wearingresistant  tool.  Accordingly,  lap- 
ping  of  the  diamond  surface  as  deposited  is  some- 
times  indispensable  in  order  to  increase  the  sur- 
face  smoothness  of  the  cladding  layer.  The  lapping 
work  naturally  reduces  the  thickness  of  the  clad- 
ding  layer  sometimes  by  10  u.m  or  more  so  that 
the  diamond  layer  as  deposited  must  have  a  thick- 
ness  so  much  larger  than  necessary  in  the  finished 
tool  after  lapping  while,  as  is  mentioned  above,  the 
bonding  strength  between  the  cladding  layer  of 
deposited  diamond  and  the  base  body  of  the  tool 
is  decreased  as  the  thickness  of  the  cladding  layer 
is  increased,  for  example,  to  exceed  10  urn. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  accordingly  has  an  ob- 
ject  to  provide  a  novel  and  reliable  method  for  the 
preparation  of  a  machining  tool  having  a  cladding 
layer  of  diamond  formed  by  the  method  of  chemi- 
cal  vapor-phase  deposition  without  the  above  de- 
scribed  problems  and  disadvantages  in  the  prior  art 
method. 

Thus,  the  method  of  the  present  invention  for 
the  preparation  of  a  machining  tool  having  a  clad- 
ding  layer  of  diamond  formed  by  chemical  vapor- 
phase  deposition  comprises  the  successive  steps 
of: 

(a)  forming  a  film  of  diamond  having  a  thick- 
ness  in  the  range  from  10  to  1000  am  by  chemical 
vapor-phase  deposition  on  the  surface  of  a  tem- 
porary  substrate; 

(b)  brazing  the  film  of  diamond  on  the  tem- 
porary  substrate  to  the  surface  of  a  base  body  of  a 
tool;  and 

(c)  removing  away  the  temporary  substrate 
leavig  the  film  of  diamond  brazed  to  the  surface  of 
the  base  body  of  the  tool. 
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BRIEF  DESCRIPTION  OF  THE  DRAWING 

FIGURES  1  to  3  are  for  schematically  illustrat- 
ng  the  steps  of  the  inventive  method  each  by  a 
:ross  section  and  FIGURE  4  is  a  perspective  view 
)f  a  machining  tool  thus  prepared. 

FIGURES  5  to  8  are  each  a  perspective  view  of 
i  different  machining  tool  prepared  by  the  inventive 
nethod. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  above  defined  method  of  the  present  in- 
/ention  comprising  the  steps  (a),  (b)  and  (c)  is 
applicable  to  the  preparation  by  any  machining 
:ools  which  require  hardness  of  the  surface  and 
wearing  resistance  including  cutting  tools,  dies, 
:aps,  gages,  trimming  dies,  wire-drawing  dies  and 
:he  like. 

The  material  of  the  temporary  substrate  on 
which  a  film  of  diamond  is  formed  by  the  method 
Df  chemical  vapor-phase  deposition  is  not  particu- 
larly  limitative  provided  that  deposition  of  diamond 
:an  proceed  efficiently  in  the  step  (a)  and  the 
temporary  substrate  can  be  removed  off  the  film  of 
diamond  in  the  step  (c)  without  difficulty  by  a 
suitable  method  such  as  shaving  and  grinding. 
Suitable  materials  of  the  temporary  substrate  in  the 
inventive  method  include  silicon,  molybdenum, 
tungsten  and  the  like  of  which  silicon  is  particularly 
preferable  in  respect  of  the  easiness  in  removal  of 
the  temporary  substrate  by  grinding  or  other  sim- 
ple  methods.  Since  the  temporary  substrate  is  to 
be  removed  away  after  the  film  of  diamond  depos- 
ited  thereon  is  bonded  by  brazing  to  the  surface  of 
the  base  body  of  a  tool,  a  variety  of  materials  can 
be  used  as  the  temporary  substrate  and  a  vapor 
phase-deposited  diamond  film  of  any  large  thick- 
ness  can  be  formed  thereon  regardless  of  the 
problem  that  the  bonding  strength  between  the 
vapor  phase-deposited  diamond  film  and  the  sub- 
strate  surface  is  decreased  as  the  thickness  of  the 
diamond  film  is  increased.  This  is  a  great  advan- 
tage  over  conventional  diamond-clad  machining 
tools  prepared  by  the  method  of  chemical  vapor- 
phase  deposition  on  a  base  body  of  a  limited 
material. 

The  vapor  phase-deposited  diamond  film 
formed  on  the  surface  of  the  temporary  substrate 
should  have  a  thickness  in  the  range  from  10  to 
1000  urn.  When  the  thickness  is  too  small,  some 
difficulties  are  caused  in  the  removal  of  the  tem- 
porary  substrate  by  grinding  after  the  diamond  film 
on  the  temporary  substrate  is  bonded  to  the  base 

body  of  the  tool  by  brazing  because  sucn  a  tnin 
diamond  film  may  badly  damaged  unless  the 
grinding  work  is  performed  with  utmost  care.  On 
the  other  hand,  no  further  improvement  can  be 

5  obtained  in  the  performance  of  the  diamond-clad 
machining  tool  even  by  increasing  the  thickness  of 
the  vapor  phase-deposited  diamond  film  to  exceed 
the  above  mentioned  upper  limit  if  not  to  mention 
the  decrease  in  the  productivity  due  to  the  unduly 

to  long  time  taken  for  the  process  of  vapor-phase 
deposition  of  the  diamond  film  having  such  a  large 
thickness. 

The  method  of  the  vapor-phase  deposition  of  a 
diamond  film  is  not  limited  to  the  chemical  vapor- 

fs  phase  deposition  but  physical  vapor-phase  deposi- 
tion  is  also  applicable.  The  method  of  chemical 
vapor-phase  deposition  is  well  known  in  the  art 
including  pyrolytic  vapor-phase  deposition,  plasma- 
induced  vapor-phase  deposition,  ion-beam  chemi- 

jo  cal  vapor  phase  deposition  and  the  like. 
The  base  body  of  a  tool,  to  which  the  vapor 

phase-deposited  diamond  film  on  the  temporary 
substrate  is  bonded  by  brazing,  is  not  particularly 
limitative  in  respect  of  the  material  forming  the 

25  same  provided  that  the  body  has  sufficiently  high 
hardness  and  strength  suitable  for  use  as  a  ma- 
chining  tool  and  the  surface  thereof  is  fully  recep- 
tive  of  brazing  so  as  to  give  a  satisfactory  bonding 
strength  with  the  diamond  film.  Almost  all  of  the 

30  materials  conventionally  used  for  the  preparation  of 
machining  tools  can  be  used  as  a  material  of  the 
base  body  of  a  tool  in  the  inventive  method  includ- 
ing  cemented  carbides  such  as  tungsten  carbide 
and  the  like,  metallic  materials  such  as  carbon  tool 

35  steel,  alloyed  tool  steel,  high-speed  tool  steel  and 
the  like  and  non-metallic  fine  ceramics  such  as 
alumina,  zirconia  and  the  like. 

In  the  step  (b)  of  the  inventive  method,  the 
diamond  film  deposited  from  the  vapor  phase  on  to 

40  the  surface  of  the  temporary  substrate  in  the  step 
(a)  is  bonded  by  brazing  to  the  surface  of  the  base 
body  of  a  tool  mentioned  above  as  borne  by  the 
temporary  substrate.  Advantageously,  the  bonding 
strength  obtained  by  brazing  between  the  diamond 

45  film  and  the  base  body  of  a  tool  can  be  much 
stronger  than  the  bonding  strength  between  the 
base  body  of  a  tool  and  a  diamond  film  directly 
deposited  from  the  vapor  phase  by  appropriately 
selecting  the  brazing  material.  Though  not  particu- 

50  larly  limitative,  the  melting  point  of  the  brazing 
material  used  in  the  inventive  method  is  preferably 
in  the  range  from  700  to  900  'C.  Any  of  known 
brazing  materials  conventionally  used  for  bonding 
of  natural  and  synthetic  diamond  crystals  can  be 

55  used  satisfactorily  in  the  inventive  method  to  give  a 
high  bonding  strength  between  the  vapor  phase- 
deposited  diamond  film  and  the  base  body  of  a 
tool. 

3 
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It  is  of  course  important  to  properly  select  the 
brazing  material  to  match  the  nature  of  the  material 
forming  the  base  body  of  a  tool  to  which  the 
diamond  film  is  bonded  by  brazing.  When  the  base 
body  of  a  tool  is  made  of  a  metallic  material  or  a 
cemented  carbide,  for  example,  preferable  brazing 
materials  include  those  based  on  a  titanium- 
copper-silver  alloy,  copper-nickel-titanium  alloy, 
silver-copper-palladium  alloy  and  the  like.  When 
the  base  body  of  a  tool  is  made  of  a  fine  ceramic, 
brazing  materials  based  on  a  titanium-copper-silver 
alloy  are  preferred.  Other  materials  of  the  base 
body  of  a  tool  may  require  different  brazing  materi- 
als  which  can  easily  be  selected  by  conducting  a 
preliminary  test  for  various  known  brazing  materi- 
als. 

The  brazing  work  in  the  step  (b)  of  the  inven- 
tive  method  is  performed  by  poessing  together  the 
diamond  film  borne  by  the  temporary  substrate  and 
the  base  body  of  a  tool  with  a  melt  of  the  brazing 
material  intervening  therebetween. 

The  surface  configuration  of  the  base  body  of  a 
tool,  to  which  the  vapor  phase-deposited  diamond 
film  is  bonded  by  brazing,  is  not  limited  to  a  flat 
plane  but  any  curved  or  cornered  surface  of  the 
base  body  can  be  successfully  provided  with  a 
diamond  film  by  brazing  according  to  the  inventive 
method.  When  a  curved  or  cornered  surface  of  the 
base  body  is  desired  to  be  provided  with  a  dia- 
mond  film  by  brazing,  the  base  body  is  used  as  a 
male  mold  for  the  preparation  of  a  temporary  sub- 
strate  as  a  female  and  the  vapor-phase  deposition 
of  diamond  is  conducted  on  to  the  thus  prepared 
temporary  substrate  so  that  the  diamond  film  on 
the  temporary  substrate  can  exactly  fit  the  surface 
configuration  of  the  base  body  of  a  tool. 

The  step  (c)  of  the  inventive  method  is  to 
remove  away  the  temporary  substrate  from  the 
diamond  film  after  the  diamond  film  has  been  firm- 
ly  bonded  to  the  base  body  by  brazing.  The  meth- 
od  for  removing  the  temporary  substrate  is  not 
particularly  limitative  and  can  be  performed  without 
difficulty  including  cutting,  shaving,  grinding  and 
the  like  either  singly  or  in  combination. 

In  the  following,  the  method  of  the  invention  is 
described  in  more  detail  by  way  of  examples  mak- 
ing  reference  to  the  accompanying  drawing. 

Example  1 

As  is  illustrated  in  FIGURE  1,  a  film  of  diamond 
2  having  a  thickness  of  100  urn  was  formed  on  a 
temporary  substrate  1  of  metallic  silicon  by  the 
method  of  plasma-induced  chemical  vapor-phase 
deposition  taking  5  hours  by  keeping  the  substrate 
at  a  temperature  of  800  '  C.  The  plasma  was 
generated  by  applying  a  DC  voltage  between  the 

electrodes  in  an  atmosphere  of  a  gaseous  mixture 
of  methane  and  hydrogen  in  a  volume  ratio  of 
1:100  under  a  pressure  of  200  Torr. 

The  thus  formed  diamond  film  2  on  the  tem- 
5  porary  substrate  1  was  directly  bonded,  as  is  illus- 

trated  in  FIGURE  2,  to  the  surface  of  a  cutting  chip 
3  by  the  method  of  vacuum  brazing  using  a  braz- 
ing  material  4.  The  brazing  work  was  performed  in 
just  the  same  manner  as  in  the  direct  brazing  of  a 

10  natural  diamond  crystal  to  a  shank  using  a  brazing 
material  of  a  titanium-copper-silver  alloy  (TICUSIL, 
a  product  of  Wesgo  Co.)  under  a  pressure  of  10~* 
to  10~5  Torr.  Thereafter,  the  temporary  substrate  1 
of  silicon  was  removed  by  grinding  to  leave  the 

75  diamond  film  2  as  bonded  to  the  cutting  chip  3  with 
the  brazing  material  4  as  is  illustrated  in  FIGURE  3. 
FIGURE  4  illustrates  a  perspective  view  of  the  thus 
obtained  diamond-clad  cutting  chip  after  putting  of 
an  edge  on  the  cladding  layer  of  diamond  2  bon- 

20  ded  to  the  chip  base  3  with  the  brazing  material  4. 
The  above  prepared  diamond-clad  cutting  chip 

was  mounted  on  a  lathe  (LS  Lathe  manufactured 
by  Okuma  Iron  Works  Co.)  and  subjected  to  a 
cutting  test  of  an  aluminum-8%  silicon  alloy  under 

25  the  conditions  of  cutting  speed  of  340  m/minute, 
feed  of  0.15  mm/revolution  and  depth  of  cut  of  0.15 
mm.  The  result  of  the  test  was  that  the  flank  wear 
of  the  diamond-clad  cutting  chip  was  2  urn  after 
100  minutes  of  continuous  cutting  indicating  that 

30  the  cutting  performance  of  the  inventive  diamond- 
clad  tool  was  equivalent  to  that  of  conventional 
sintered  diamond  chips. 

35  Examle  2. 

A  diamond-clad  cutting  tool  illustrated  in  FIG- 
URE  5  was  prepared  according  to  the  inventive 
method.  A  diamond  film  2  having  a  thickness  of  50 

40  um  was  formed  on  a  temporary  substrate  of  mo- 
lybdenum  by  the  method  of  chemical  vapor-phase 
deposition  in  substantially  the  same  manner  as  in 
Example  1  and  bonded  to  a  base  body  3  of  the 
tool  made  of  high-speed  steel  with  the  brazing 

45  layer  4  therebetween  by  the  method  of  vacuum 
brazing.  Thereafter,  the  temporary  substrate  of  mo- 
lybdenum  was  removed  by  grinding  followed  by 
edge-putting  on  the  diamond  layer. 

The  thus  prepared  diamond-clad  cutting  tool 
so  was  subjected  to  a  cutting  test  of  an  aluminum-8% 

silicon  alloy  under  the  same  testing  conditions  as 
in  Example  1  to  find  that  the  cutting  performance 
thereof  was  equivalent  to  or  even  better  than  con- 
ventional  cutting  tools  of  sintered  diamond. 

55 

Example  3. 
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A  diamond-clad  cutting  tool  as  illustrated  in 
FIGURE  6  was  prepared  according  to  the  inventive 
method.  A  diamond  film  2  having  a  thickness  of  30 
am  was  formed  on  a  temporary  substrate  of  tung- 
sten  by  the  method  of  chemical  vapor-phase  depo- 
sition  in  substantially  the  same  manner  as  in  Exam- 
ple  1  and  bonded  to  a  base  body  3  of  a  die  steel- 
made  block  shoe  by  the  method  of  vacuum  brazing 
with  a  layer  4  of  a  brazing  material  there-between. 
Thereafter,  the  temporary  substrate  of  tungsten 
was  removed  by  grinding  to  give  the  finished  tool. 

Example  4. 

A  diamond-clad  digital-formed  cutting  tool  as 
llustrated  in  FIGURE  7  was  prepared  according  to 
he  inventive  method.  A  diamond  film  2  having  a 
hickness  of  150  urn  was  formed  on  a  temporary 
substrate  of  metallic  silicon  in  substantially  the 
same  manner  as  in  Example  1  and  bonded  to  a 
Dase  body  3  of  the  tool  made  of  carbon  tool  steel 
Dy  the  method  of  vacuum  brazing  with  the  layer  4 
Df  a  brazing  material  therebetween.  Thereafter,  the 
temporary  substrate  of  silicon  was  removed  by 
grinding  to  give  the  finished  tool. 

Example  5. 

A  diamond-clad  machining  tool  having  cylin- 
drically  curved  diamond  layers  as  illustrated  in 
FIGURE  8  was  prepared  according  to  the  inventive 
method.  A  diamond  film  2  having  a  thickness  of 
100  urn  was  formed  on  the  curved  surface  of  a 
molybdenum-made  temporary  substrate,  the 
curved  surface  being  a  replica  of  the  curved  sur- 
face  of  the  base  body  3  of  the  tool,  by  the  method 
of  chemical  vapor-phase  deposition  in  substantially 
the  same  manner  as  in  Example  1  .  Two  pieces  of 
such  a  temporary  substrate  having  a  vapor  phase- 
deposited  diamond  layer  were  prepared  and  they 
were  bonded  at  the  diamond  surface  to  the  respec- 
tive  curved  surfaces  of  the  base  body  3  of  the  tool 
shank  made  of  alloy  tool  steel  by  the  method  of 
vacuum  brazing  with  the  layer  4  of  a  brazing  ma- 
terial  therebetween,  Thereafter,  the  temporary  sub- 
strates  of  mlybdenum  were  removed  by  cylindrical 
grinding  to  give  the  finished  tool. 

As  is  understood  from  the  above  given  descrip- 
tion,  the  present  invention  provides  a  very  efficient 
and  reliable  method  for  the  preparation  of  a 
diamond-clad  machining  tool  having  a  dense  layer 
of  diamond  free  from  a  binder  and  firmly  bonded  to 
the  surface  of  the  tool  body  with  little  limitation  in 
respect  of  the  material  of  the  body.  Namely,  the 
diamond  film  formed  by  the  method  of  vapor-phase 
deposition  is  a  dense  polycrystalline  body  contain- 

ing  no  binder.  This  is  a  great  airrerent  tram  conven- 
tional  sintered  polycrystalline  diamond  tools  pre- 
pared  by  sintering  fine  particles  of  diamond  to- 
gether  with  a  binder  such  as  cobalt  metai.  There- 

5  fore,  the  diamond-clad  machining  tool  prepared 
according  to  the  inventive  method  has  extremely 
high  wear  resistance  in  comparison  with  sintered 
diamond  tools  to  exhibit  stable  machining  perfor- 
mance.  As  a  polycrystalline  material  free  from  an- 

'o  isotropy,  moreover,  the  edge-putting  word  can  be 
performed  more  easily  on  the  cladding  layer  of 
diamond  formed  by  the  inventive  method  than  on  a 
single-crystalline  diamond.  In  addition,  the  method 
of  the  invention  is  versatile  in  respect  of  the  con- 

is  figuration  of  the  tool  on  which  the  cladding  layer  of 
diamond  is  to  be  provided  as  a  feature  of  the 
vaporphase  deposition  method  by  suitably  prepar- 
ing  a  temporary  substrate  to  match  the  surface 
configuration  of  th  base  body  of  the  tool  so  that 

20  almost  all  types  of  wear-resistant  machining  tools 
can  be  prepared  by  the  inventive  method. 

Claims 
25 

1  .  A  method  for  the  preparation  of  a  machining 
tool  having  a  cladding  layer  of  diamond  formed  by 
the  method  of  vapor-phase  deposition  which  com- 
prises  the  steps  of: 

30  (a)  forming  a  film  of  diamond  having  a  thick- 
ness  in  the  range  from  10  to  1000  ixm  by  vapor- 
phase  deposition  on  the  surface  of  a  temporary 
substrate; 

(b)  bonding  the  film  of  diamond  as  borned 
35  by  the  temporary  substrate  by  brazing  with  a  braz- 

ing  material  to  the  surface  of  a  base  body  of  a 
machining  tool;  and 

(c)  removing  away  the  temporary  substrate 
from  the  film  of  diamond  bonded  to  the  surface  of  ■ 

40  the  base  body  of  the  machining  tool  with  a  brazing 
layer  therebetween. 

2.  The  method  for  the  preparation  of  a  machin- 
ing  tool  having  a  cladding  layer  of  diamond  as 

45  claimed  in  claim  1  wherein  the  temporary  substrate 
is  made  of  a  material  selected  from  the  group 
consisting  of  silicon,  molybdenum  and  tungsten. 

3.  The  method  for  the  preparation  of  a  machin- 
ing  tool  having  a  cladding  layer  of  diamond  as 

so  claimed  in  claim  1  wherein  the  brazing  material  is 
selected  from  the  group  consisting  of  titanium- 
copper-silver  based  alloys,  copper-nickel-titanium 
based  alloys  and  silver-copper-palladium  based  al- 
loys. 

55  4.  The  method  for  the  preparation  of  a  machin- 
ing  tool  having  a  cladding  layer  of  diamond  as 
claimed  in  claim  1  wherein  the  cladding  layer  of 
diamond  is  formed  by  the  method  of  plasmain- 

5 
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tiuced  chemical  vapor-phase  deposition  in  an  at- 
mosphere  of  a  gaseous  mixture  of  methane  and 
hydrogen. 

5.  A  machining  tool  having  a  cladding  layer  of 
diamond  which  integrally  comprises:  5 

(a)  a  base  body  of  a  machining  tool; 
(b)  a  cladding  layer  of  diamond  having  a 

thickness  in  the  range  from  10  to  1000  urn;  and 
(c)  a  iayer  of  a  brazing  material  intervening 

between  the  surface  of  the  base  body  of  the  ma-  w 
chining  tool  and  the  cladding  layer  of  diamond 
bonding  the  surface  and  the  cladding  layer  to- 
gether,  the  cladding  layer  of  diamond  being  formed 
by  vapor-phase  deposition. 

75 
6.  The  machining  tool  having  a  cladding  layer 

of  diamond  as  claimed  in  claim  5  wherein  the 
brazing  material  is  selected  from  the  group  consist- 
ing  of  titanium-copper-silver  based  alloys,  copper- 
nickel-titanium  based  alloys  and  silver-copper-pal-  20 
ladium  based  alloys. 

25 
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