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Description 

Background  of  the  Invention 
Field  of  the  Invention 

5  This  invention  relates  to  a  high  toughness  silicon  nitride  sintered  body  suited  for  use  in  gas  turbine 
blades,  engine  parts,  etc.  as  well  as  to  a  process  for  producing  the  sintered  body. 

Description  of  the  Prior  Art 
Heat-resistant  alloys  have  heretofore  been  used  in  parts  such  as  gas  turbine  blades  and  the  like, 

w  exposed  to  high  temperatures  or  other  unfavorable  environments.  Recently,  the  use  of  such  parts  at  high 
temperatures  is  in  request  for  higher  performances  and  accordingly  the  conditions  under  which  heat- 
resistant  alloys  are  used  are  approaching  the  use  limit  of  such  alloys.  Hence,  as  a  material  replacing  the 
heat-resistant  alloys,  a  silicon  nitride  sintered  body  excellent  in  heat  resistance,  oxidation  resistance  and 
thermal  shock  resistance  has  come  to  be  paid  attention. 

is  However,  because  ceramics  such  as  silicon  nitride  and  the  like  have,  as  well  known,  a  large  drawback 
of  being  brittle,  they  have  not  yet  been  put  into  practical  application. 

As  a  toughness-improved  ceramic  material,  there  are  well  known  cermets  disclosed  in,  for  example, 
"CERAMIC  BULLETIN",  Vol.  60,  No.  11  (1981),  which  are  produced  by  subjecting  a  ceramic  powder  and  a 
metal  powder  to  pressure  molding  and  then  to  sintering  to  obtain  a  heat-resistant  material.  In  these 

20  ceramets,  since  the  brittleness  of  ceramics  is  compensated  by  the  presence  of  a  metal  phase,  the  higher 
strength  and  toughness  at  the  normal  temperature  are  obtained  than  that  of  ceramics  only;  however, 
owing  to  the  presence  of  a  metal  phase,  the  upper  limit  of  the  heat  resistance  is  low  and  accordingly  the 
strength  and  hardness  of  the  cermets  are  small  at  high  temperatures.  Therefore,  although  the  cermets  have 
a  slightly  improved  toughness,  the  toughness  has  not  yet  reached  a  level  enough  for  the  cermets  tojae 

25  used  as  a  high  temperature  structural  material.  Further,  as  seen  in  "JOURNAL  OF  MATERIALS  SCIENCE",  7 
(1972)  663—675,  there  is  proposed  the  addition  of  a  needle-like  substance  such  as  whiskers,  fibers  or  the 
like  to  ceramics.  It  is  known  that,  according  to  this  proposal,  even  if  cracks  appear  in  ceramics,  the  direction 
of  the  cracks  are  turned  owing  to  whiskers  or  the  like  dispersed  in  the  ceramics  and  consequently  the 
ceramics  have  an  improved  toughness.  However,  uniform  dispersion  of  the  needle-like  substance  in 

30  ceramics  is  very  difficult.  When  the  needle-like  substance  is,  for  example,  whiskers  or  fibers,  these  whiskers 
or  fibers  get  intertwined  in  the  ceramics  and  tend  to  exist  in  the  form  of  lumps  which  has  prevented  the 
development  of  tough  ceramics,  such  as  a  silicon  nitride  sintered  body  having  a  strikingly  improved 
toughness. 

Ceramics  obtained  by  adding  to  silicon  carbide  or  nitride  a  boride,  a  carbide,  a  nitride,  a  suicide  or  the 
35  like  of  various  metals  exhibited,  only  in  some  cases,  a  slightly  improved  toughness.  An  attempt  of  adding  a 

powder  of  a  metal  such  as  W,  Mo  or  the  like  to  silicon  nitride,  molding  the  resulting  mixture  and  subjecting 
the  resulting  molding  to  high  temperature  sintering  to  convert  the  added  metal  component  to  a  nitride  did 
not  provide  a  sintered  body  of  high  toughness  which  can  be  used  practically. 

Ceramics  obtained  by  adding  fine  particles  of  a  silicide  or  a  carbide  to  silicon  nitride,  Si3N4  is  known. 
40  The  present  inventors  have  tried  to  improve  the  toughness  of  such  ceramics. 

Summary  of  the  Invention 
The  object  of  this  invention  is  to  provide  a  silicon  nitride  sintered  body  composed  mainly  of  silicon 

nitride,  having  a  strikingly  improved  toughness. 
45  The  present  inventors  have  found  that  the  toughness  of  Si3N4  can  be  improved  by  properly  selecting 

the  form  of  particles  of  an  additive  to  be  added  to  and  dispersed  in  Si3N4.  The  present  invention  is 
characterized  in  that  an  additive  is  dispersed  in  Si3N4  in  the  form  of  plate  particles  of  which  the  longer 
diameter  d,  and  shorter  preferably  diameter  d2  of  principal  plane  have  preferably  a  relation  of  d^dz  <  10 
and  the  thickness  is  1/5  or  below  of  d2.  In  the  silicon  nitride  sintered  body  of  the  present  invention,  there 

5o  may  be  present,  together  with  the  plate  particles,  particles  of  all  other  forms  except  whisker  and  fiber 
forms,  such  as  disc-like  and  spherical  particles.  In  other  words,  even  when  particles  to  be  added  to  Si3N4  are 
in  a  disc  or  spherical  form  as  well  as  a  plate  form,  the  resulting  sintered  body  has  an  improved  toughness 
as  long  as  the  particles  of  a  plate  form  is  dispersed  in  the  sintered  body  in  a  proper  proportion. 

55  Brief  Description  of  the  Drawings 
Fig.  1  is  a  photomicrograph  showing  the  structure  of  plate  particles  in  the  silicon  nitride  sintered  body 

of  the  present  invention. 
Fig.  2  is  a  graph  showing  a  relation  between  the  amount  of  plate  particles  added  and  the  fracture 

toughness  of  the  present  sintered  body,  obtained  in  Example  2. 
60  Fig.  3  is  a  graph  showing  a  relation  between  the  diameter  of  plate  particles  added  and  the  fracture 

toughness  of  the  present  sintered  body,  obtained  in  Example  2. 
Fig.  4  is  a  graph  showing  a  relation  between  the  ratio  of  the  shorter  diameter  d2  of  principal  plane  of 

plate  particles  to  the  thickness  of  the  particles  and  the  fracture  toughness  of  the  present  sintered  body, 
obtained  in  Example  2. 

65 
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However  the  present  invention  is  in  no  way  restricted  to  these  examples. 
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this  Example,  Si3N4,  a  sintering  aid  and  plate  particles  were  mixed  in  a  V-shaped  mixer  for  24  hours. 
Incidentally,  the  metal  silicide  used  above  was  prepared  by  weighing  required  amounts  of  a  metal  and 

silicon  separately,  mixing  them,  melting  the  mixture  and  subjecting  the  melt  to  natural  cooling.  The  metal 
carbide  used  above  was  prepared  by  molding  a  commercially  available  metal  carbide  powder  into  discs 

5  each  of  5  mm  in  thickness  and  20  mm  in  diameter,  subjecting  these  discs  to  preliminary  sintering  and  then 
to  melting,  and  subjecting  the  melt  to  natural  cooling. 

Example  2 
Metallic  Ta  and  Si  were  weighed  separately  so  as  to  correspond  to  a  composition  of  TaSi2  and  were 

io  melted  together  in  accordance  with  a  non-consumable  arc  melting  method.  The  resulting  melt  was 
subjected  to  mechanical  grinding  as  described  in  Example  1  to  prepare  plate  particles  having  different 
longer  diameters  of  four  classes,  namely,  10  urn  or  below,  10  to  50  Mm,  50  to  100  urn  and  100  to  150  urn. 
Observation  through  an  electron  microscope  revealed  that  most  particles  of  each  class  had  a  ratio  of  the 
shorter  diameter  of  principal  plane  of  plate  to  the  thickness  of  plate,  of  5  or  above.  It  was  also  confirmed  by 

15  X-rays  diffraction  that  all  the  particles  were  TaSi2.  The  plate  particles  of  each  class  were  mixed  with  a 
commercially  available  Si3N4  having  an  average  particle  diameter  of  0.5  to  3  urn  and  sintering  aids  in  a  V- 
shaped  mixer.  To  each  resulting  mixture  was  added  5%  of  a  polyvinyi  alcohol  and  they  were  molded.  Then, 
each  molding  was  heated  for  1  hour  at  1,800°C  in  a  N2  gas  atmosphere  by  the  use  of  a  hot  press  to  obtain  a 
Si3N4—  TaSi2  complex  sintered  body.  In  this  sintered  body,  2.5%  by  volume  of  AI2O3  and  4.0%  by  volume  of 

20  Y2O3  were  added  as  sintering  aids.  For  comparison,  Si3N4  only  with  the  sintering  aids  or  a  mixture  of  Si3N4, 
the  sintering  aids  and  a  commercially  available  paniculate  TaSi2  having  an  average  particle  size  of  10  to  50 
urn  (ratio  of  the  shorter  diameter  of  principal  plane  of  plate  to  the  thickness  of  plate  was  1  to  4)  was  also 
sintered  in  the  same  manner.  On  each  of  the  sintered  bodies  obtained,  fracture  toughness  (K!c)  was 
measured.  This  measurement  was  conducted  by  forming  a  notch  of  0.1  mm  on  each  sintered  body  by  the 

25  use  of  a  diamond  cutter  to  prepare  a  test  piece  for  a  SENB  (single  edge  notched  beam)  method.  The  results 
are  shown  in  Fig.  2  and  Fig.  3.  The  sintered  bodies  according  to  the  present  invention  exhibit  excellent 
fracture  toughness.  Fig.  2  shows  a  relation  between  the  amount  of  TaSi2  plate  particles  of  10  to  50  urn  in 
diameter  and  K,c.  As  is  clear  from  Fig.  2,  addition  of  1.5%  by  volume  or  below  of  TaSi2  to  Si3N4  does  not 
much  contribute  to  toughness  improvement,  and  addition  of  15%  by  volume  reduces  the  toughness  of  the 

30  resulting  sintered  body.  From  this  it  is  seen  that  the  amount  of  TaSiz  plate  particles  added  to  Si3N4  is 
suitably  2  to  13%  by  volume  and,  in  this  range,  K,c  is  8.4  MN/m3/2  or  above  which  is  at  least  1  .4  times  the  K,c 
of  Si3N4  only.  Fig.  3  shows  a  relation  between  diameter  of  TaSi2  plate  particles  added  in  1  0%  by  volume  and 
K,c.  As  is  clear  from  Fig.  3,  the  diameter  of  TaSi2  plate  particles  added  to  Si3N4  is  suitably  10  to  100  urn.  If  the 
diameter  is  smaller  than  10  urn,  the  addition  effect  of  plate  particles  is  almost  nil  as  in  the  case  of  addition  of 

35  spherical  particles,  and  if  the  diameter  is  larger  than  100  urn,  the  toughness  of  the  resulting  sintered  body  is 
reduced.  Fig.  4  shows  a  relation  between  the  ratio  of  the  shorter  diameter  d2  of  principal  plane  of  plate  to 
the  thickness  of  plate,  of  TaSi2  plate  particles  of  10  to  50  urn  in  diameter  added  in  10%  by  volume  and  K,c.  In 
Fig.  4,  a  ratio  of  1  implies  spherical  particles.  As  is  seen  from  Fig.  4,  if  the  ratio  is  5  or  above,  improvement  in 
toughness  due  to  the  addition  of  TaSi2  plate  particles  was  striking. 

40 
Example  3 

There  were  prepared  various  sintered  bodies  wherein  particles  prepared  by  the  same  melting  and 
grinding  as  in  Example  1  were  dispersed  in  Si3N4.  K,c  was  measured  on  each  sintered  body.  The  results  are 
shown  in  Table  1.  All  the  sintered  bodies  according  to  the  present  invention  showed  excellent  fracture 

45  toughnesses  as  compared  with  a  sintered  body  of  Si3N4  only.  It  is  seen  from  Table  1  that  the  addition  of  a 
silicide  or  carbide  of  V,  Nb  or  Ta  or  the  addition  of  a  carbide  of  Mo  or  W  is  particularly  effective. 

Incidentally,  the  particles  used  for  dispersion  in  Si3N4  contained  a  large  amount  of  plate  particles  and 
their  ratio  of  the  shorter  diameter  of  principal  plane  of  plate  to  the  thickness  of  plate  was  in  a  range  of  5  to  9. 
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Table  1 

A d d i t i o n   P a r t i c l e   Klc 
A d d i t i v e   amount  d i a m e t e r   3 /2  

(vo l /o)   (Pm)  (MN/m  ) 

TiSi2  10  10  -  50  8 . 3  

ZrSi2  ■  '  7 ' 9  

HfSi2  
'  '  8 -5  

VSi.  '  "  9 ' 8  

NbSi.  "  "  9 ' 5  

CrS i .   "  "  8 ' 2  

MoSi2  "  "  8 ' 7  

wsi2  
"  -  8>5 

TaSi2,   VSi2  10  (5:5)  M  9-8  

C r S i , ,   VSi2  10  (5:5)  "  9 -0  

TiC  10  "  8 ' 5  

ZrC  "  "  8 ' 2  

HfC  '•  "  8 -5  

VC  "  "  9 ' 7  

NbC  •  "  9"5 

TaC  "  "  9 -5  

Cr,C?  
"  "  8 ' 2  

MO2C  
•  "  9 ' 8  

we  "  "  9 ' 7  

TiC,  WC  10  (5:5)  H  9 -3  

VC,  WC  10  (5:5)  "  9 ' 9  

Mat r ix :   Si3N4 

C o n t r o l :   Si3N4  (Klc  5.7  MN/m3/2) 3 / 2 ,  
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Claims 

1.  A  high  toughness  silicon  nitride  sintered  body,  characterized  in  that  said  sintered  body  comprises 
silicon  nitride  as  a  main  component  and  at  least  one  member  selected  from  the  group  consisting  of  silicides 

5  and  carbides  in  the  form  of  plate  particles,  of  Ti,  Zr,  Hf,  V,  Nb,  Ta,  Cr,  Mo  and  W,  the  thickness  of  plate  of 
said  plate  particles  being  1/5  or  below  of  the  shorter  diameter  of  principal  plane  of  plate  of  the  plate 
particles. 

2.  A  high  toughness  silicon  nitride  sintered  body  according  to  Claim  1,  wherein  the  longer  diameter  of 
principal  plane  of  plate  of  the  plate  particles  is  larger  than  the  diameters  of  other  particles  also  present  in 

m  the  sintered  body  but  smaller  than  100  urn,  and  the  plate  particles  occupy  2  to  13  %  of  the  volume  of  the 
sintered  body. 

3.  A  high  toughness  silicon  nitride  sintered  body  according  to  Claim  1,  wherein  the  ratio  (d^d-,)  of  the 
longer  diameter  d,  of  principal  plane  of  plate  of  the  plate  particles  to  the  shorter  diameter  d2  of  the  same 
plane  is  10  or  below. 

75  4.  A  high  toughness  silicon  nitride  sintered  body  according  to  Claim  1,  wherein  the  plate  particles 
consist  of  at  least  one  member  selected  from  the  group  consisting  of  silicides  and  carbides  of  V,  Nb  and  Ta 
as  well  as  carbides  of  Mo  and  W. 

5.  A  process  for  producing  a  high  toughness  silicon  nitride  sintered  body  according  to  anyone  of 
Claims  1  to  4,  which  comprises  the  steps  of: 

20  subjecting  at  least  one  silicide  or  carbide  of  Ti,  Zr,  Hf,  V,  Nb,  Ta,  Cr,  Mo  and  W  to  melting,  cooling  and 
mechanical  grinding  to  obtain  a  powder  consisting  of  plate  particles, 

subjecting  the  powder  to  sieving  to  select  those  plate  particles  of  which  the  thickness  of  plate  is  1/5  or 
below  of  the  shorter  diameter  of  principal  plane  of  plate, 

mixing  the  selected  plate  particles  with  a  sintering  aid  and  a  silicon  nitride  powder  and  then  subjecting 
25  the  resulting  mixture  to  pressure  molding  to  obtain  a  molding,  and 

sintering  the  molding  at  such  a  temperature  that  the  plate  particles  in  the  molding  are  substantially  not 
melted,  reacted  and  changed  in  their  properties. 

6.  A  process  for  producing  a  high  toughness  silicon  nitride  sintered  body  according  to  Claim  5,  wherein 
the  sintering  temperature  of  the  molding  is  in  a  range  of  1,550  °C  to  1,900  °C. 

30  7.  A  process  for  producing  a  high  toughness  silicon  nitride  sintered  body  according  to  Claim  6,  wherein 
the  sintering  temperature  is  in  a  range  of  1,700  °C  to  1,800  °C. 

8.  A  process  for  producing  a  high  toughness  silicon  nitride  sintered  body  according  to  anyone  of 
Claims  5  to  7,  wherein  the  sintering  time  of  the  molding  is  in  a  range  of  30  minutes  to  2  hours. 

9.  A  process  for  producing  a  high  toughness  silicon  nitride  sintered  body  according  to  Claim  8,  wherein 
3S  the  sintering  time  is  in  a  range  of  30  minutes  to  1  hour. 

10.  The  use  of  a  high  toughness  silicon  nitride  sintered  body  according  to  anyone  of  Claims  1  to  4  for 
producing  gas  turbine  blades  or  engine  parts. 

40  Patentanspruche 

1  Gesinterter  Siliciumnitridkorper  mit  hoher  Festigkeit,  dadurch  gekennzeichnet,  dalS  der  gesinterte 
Korper  Siliciumnitrid  als  Hauptbestandteil  und  mindestens  eine  Verbindung  aus  der  Gruppe  von  Siliciden 
und  I  Carbiden  in  Form  von  blattchenartigen  Teilchen  von  Ti,  Zr,  Hf,  V,  Nb,  Ta,  Cr,  Mo  und  W,  wobei  die  Dicke 

45  des  Blattchens  der  blattchenartigen  Teilchen  1/5  oder  weniger  des  kurzeren  Durchmessers  der  Hauptebene 
des  Blattchens  der  blattchenartigen  Teilchen  betragt. 

2.  Gesinterter  Siliciumnitridkorper  mit-  hoher  Festigkeit  nach  Anspruch  1,  in  dem  der  grolSere 
Durchmesser  der  Hauptebene  des  Blattchens  der  blattchenartigen  Teilchen  groBer  als  der  Durchmesser 
der  anderen  im  gesinterten  Korper  vorhandenen  Teilchen,  jedoch  kleiner  als  100  urn  ist  und  die 

so  blattchenartigen  Teilchen  2  bis  13  Volumen-%  des  gesinterten  Korpers  ausmachen. 
3  Gesinterter  Siliciumnitridkorper  mit  hoher  Festigkeit  nach  Anspruch  1,  in  dem  das  Verhaltnis  (d^d-,) 

des  groSeren  Durchmessers  d,  der  Hauptebene  des  Blattchens  der  blattchenartigen  Teilchen  zum  kurzeren 
Durchmesser  d2  der  gleichen  Ebene  10  oder  weniger  betragt. 

4.  Gesinterter  Siliciumnitridkorper  mit  hoher  Festigkeit  nach  Anspruch  1,  in  dem  die  blattchenartigen 

ss  Teilchen  aus  mindestens  einem  Silicid  oder  Carbid  von  V,  Nb  oder  Ta  oder  Carbid  von  Mo  und  W  bestehen. 
5.  Verfahren  zur  Herstellung  eines  gesinterten  Siliciumnitridkdrpers  mit  hoher  Festigkeit  nach  einem 

der  Anspriiche  1  bis  4,  gekennzeichnet  durch  folgende  Stufen: 
Schmelzen  mindestens  eines  Silicids  oder  Carbids  von  Ti,  Zr,  Hf,  V,  Nb,  Ta,  Cr,  Mo  oder  W,  Abkuhlen 

und  mecharfisches  Mahlen  zur  Herstellung  eines  Pulvers  aus  blattchenartigen  Teilchen, 

60  Sieben  des  Pulvers,  urn  die  blattchenartigen  Teilchen  auszuwahlen,  deren  Blattchendicke  1/5  oder 
weniger  des  kurzeren  Durchmessers  der  Hauptebene  des  Blattchens  betragt, 

Vermischen  der  ausgewahlten  blattchenartigen  Teilchen  mit  einem  Sinterungshilfsmittel  und  einem 
Siliciumnitridpulver  und  Formpressen  des  entstandenen  Gemisches  zu  einem  Formkorper  und 

Sintern  des  Formkorpers  bei  einer  solchen  Temperatur,  daS  die  blattchenartigen  Teilchen  im 

65  Formkorper  im  wesentlichen  nicht  geschmolzen,  umgesetzt  oder  in  ihren  Eigenschaften-verandert  werden. 

6 
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6.  Verfahren  zur  Herstellung  eines  gesinterten  Siliciumnitridkorpers  mit  hone  r  Festigkeit  nach 

Anspruch  5,  in  dem  eine  Sinterungstemperatur  fur  den  Formkorper  im  Bereich  von  1.550  C  bis  1.900  C 

verwendet  wjrd.  Herste|l  ejnes  gesinterten  siliciumnitridkorpers  mit  hoher  Festigkeit  nach 

Anspruch  6,  in  dem  eine  Sinterungstemperatur  im  Bereich  von  1.700°C  b.s  1.800°C  verwendet  wird 

8.  Verfahren  zur  Herstellung  eines  gesinterten  Siliciumnitridkorpers  mit  hoher  Festigkeit  nach  emem 

der  Anspruche  5  bis  7,  in  dem  eine  Sinterungszeit  fur  den  Formkorper  im  Sereich  von  30  mm  bis  2  h 

v e r w e n d e t w ^   ^   Hergtei|ung  eineg  gesinterten  Siliciumnitridkorpers  mit  hoher  Festigkeit  nach 

Anspruch  8,  in  dem  eine  Sinterungszeit  im  Bereich  von  30  min  bis  1  h  verwendet  wird. 
10  Verwendung  des  gesinterten  Siliciumnitridkorpers  mit  hoher  Festigkeit  nach  emem  der  Anspruche 

1  bis  4  zur  Herstellung  von  Gasturbinen-Blattem  oder  -maschinenteilen. 
w 

Revendications 
15 15  

1  Corps  fritte  en  nitrure  de  silicium  a  haute  resilience,  caracterise  en  ce  qu'il  comporte  du  nitrure  de 

silicium  en  tant  que  composant  principal  et  au  moins  un  element  choisi  parrn,  le  groupe  cc  mstthie  par  des 

siliciures  et  des  carbures  sous  la  forme  de  particules  en  lamelles,  de  Ti,  Zr,  Hf,  V,  Nb,  Ta,  Cr  Mo  et  w, 
XpSseur   de  lamelle  desdites  particuies  etant  1/5  ou  moins  du  petit  diametre  du  plan  principal  de  lamelle 

20  d6S  ?S5"ft iSft la .n  nS™  de  silicium  a  haute  resilience  se.on  la  revendication  1,  dans  .equel  le  grand 

diametre  du  plan  principal  de  lamelle  des  particules  en  lamelles  est  supeneur  aux  diametres  d  aut  es 
pLrLles  egalement  presentes  dans  le  corps  fritte  mais  inferieur  a  100  Mm,  et  les  parfcules  en  lamelles 

25  
O C T c o r p ^  
(d,/d2)  du  grand  diametre  d,  du  plan  principal  de  lamelle  des  particules  au  petrt  d.ametre  d2  du  meme  plan 

eStd4S  Cor'psTJttTen  nitrure  de  silicium  a  haute  resilience  selon  la  revendication  1,  dans  lequeMes 

particules  en  lamelles  sont  constitutes  d'au  moins  un  element  chois.  parm.  le  groupe  constant  en 

30  S H i 1 r ^ S e b   d e e f ^ i ^ ^ ^ ^ n n U n ^ ^ " . L m   a  haute  resilience  selon  ,'une 

* - ± ^ J S S ! ^   -   et  W  a  une  i g j ^ n  

35  
' r s s r 1 . - ^ ^  

lammelle  est  1/5  ou  moins  du  petit  diametre  du  plan  principal  de  lamelle,  
* * • • * *  

me  anger  les  particules  en  lamelles  selectionnees  a  un  adjuvant  de  frittage  et  a  une  poudre  de  mtrure 

de  silicium  et  ensuite  soumettre  le  melange  resultant  a  un  moulage  sous  pression  pour  obten.r  une 

ebaUf^r^bauche    ̂ une  temperature  de  telle  sorte  que  les  particules  en  lamelles  dans  le  moulage  soient 

sensiblement  non  fondues,  n'aient  pas  reagi  ni  change  leurs  propnetes.  Ac-,r,onro  op.nn  la 
6.  Procede  de  fabrication  d'un  corps  fritte  en  nitrure  de  s.l.cmm  a  ^   resihence  selon  la 

revendication  5,  dans  lequel  la  temperature  de  frittage  de  I'ebauche  est  de  I  ordre  de  1_550  C  a  1.900  C. 

7.  Procede  de  fabrication  d'un  corps  fritte  en  mtrure  de  silicum  «  L ^ ^ f . ^ 1 6 " 0 6   Sel°n  'a 

^  revendication  6,  dans  lequel  la  temperature  de  frittage  est  de  I'ordre  de  1  .700  C  a  1  .800  C. 
45  

8  Procede  de  fabrication  d'un  corps  fritte  en  nitrure  de  silicium  a  haute  resilience  selon  I  une 

quelconque  des  revendications  5  a  7,  dans  lequel  le  temps  de  frittage  de  I'ebauche  est  de  I  ordre  de  30 

"" '"^pfocedT'de  fabrication  d'un  corps  fritte  en  nitrure  de  silicium  a  haute  resilience  selon  la 

„  revendication  8,  dans  lequel  le  temps  de  frittage  est  de  I'ordre  de  30  minutes  a  1  heure. 
50  ?o  S s a t i o n   d'un  corps  fritte  en  nitrure  de  silicium  a  haute  resilience  selon  I'une  quelconque  des 

revendications  1  a  4  pour  fabriquer  des  aubes  de  turbine  a  gaz  ou  des  part.es  de  moteur. 
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