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Fig.  2. Mechanical  p rope r t i e s  of s t ee l  15Khl lMF specif ied (a), a f t e r  facing with s tee l  
20Kh13 0o), and a f t e r  t emper ing  at 660 ° (c). 

Fig.  3. M ac ros t ruc t u r e  of two sect ions  of the vane a f t e r  facing,  t emper ing ,  and induc- 
tion hardening.  2 ×. 

It should be noted that  t emper ing  a f t e r  facing faci l i ta tes  final machining of vanes (to r e s t o r e  the d imen-  
sions and shape) due to the 100% drop in the hardness  of the facing and the hea t -a f fec ted  zone. 

Also,  if the vane warps  in the p roces s  of facing,  then t emper ing  pe rmi t s  it to be s t ra ightened with a lmos t  
any deg ree  of deformat ion .  

The advantage of these  t emper ing  conditions is that  the vane is heated at t e m p e r a t u r e s  not exceeding the 
t e m p e r i n g  t e m p e r a t u r e  of blanks for  turb ine  vanes of s tee l  15Khl lMF,  which guaran tees  constant mechanica l  
p rope r t i e s  a f t e r  r e t empe r ing .  

It is known that  s tee l  with a s ing le -phase  mar t ens i t i c  s t ruc tu re  has the highest r e s i s t a n c e  to cavi ta t ion--  
erosion fa i lu re  [3]. To c rea t e  a w e a r - r e s i s t a n t  l ayer  a f t e r  t emper ing  and mechanica l  finishing, the leading 
edges of the vanes a r e  induction hardened.  * F igure  3 shows the m a c r o s t r u c t u r e  of the c ross  sect ion a f te r  this 
t r e a t m e n t .  Analysis  of the r e su l t s  of erosion r e s i s t a n c e  t e s t s  showed that  the erosion r e s i s t a n c e  of vanes 
faced with s tee ls  containing 12% Cr,  then t e m p e r e d  and induction hardened,  is 50-100% higher than a f t e r  e lec -  
t r o s p a r k  hardening with alloy T15K6 and 3-5 t imes  higher than a f te r  quenching + t emper ing .  

C O N C L U S I O N S  

1. To obtain the n e c e s s a r y  operat ing c h a r a c t e r i s t i c s  a f t e r  facing of worn vanes f r o m  s t eam tu rb ines ,  
the heat t r e a t m e n t  should consis t  of h i g h - t e m p e r a t u r e  t emper ing  and induction hardening.  

2. The best  mechanica l  p r o p e r t i e s ,  meet ing the  r e q u i r e m e n t s ,  a r e  obtained by facing s tee l  15Khl lMF 
with s t ee l  20Kh13 and t emper ing  at  660 °. 
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E R R A T A  

In i s sue  No. 2 (1979) the Theory  sect ion should include the name of L. ¥ ,  Podobedov a f t e r  V. N. Y a r -  
mosh  and p. 114 should r ead  L. V. Pedobedov instead of L. V. Pedobedova.  

* Inven to r ' s  Cer t i f i ca te  No. 373315. 
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