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F o r  hardening of M-shaped  dies  with a sec t ion  of 22 x 57 mm which a r e  made of Khl2M s tee l  two 
heating furnaces  a r e  used.  P r e l i m i n a r y  heating to 800~ is conducted in the f i r s t ,  and final heating to 
1020-1040~ in the second.  Spindle oil  is  used as  the cooling medium�9 Temper ing  is conducted at  200- 
400~ The ha rdness  is  HRC 58-62. The soaking t ime  during t emper ing  is 30-40rain,  depending on the 
s ize  of the die�9 

H a r d e n i n g  o f  D i e  C o r e s  

Cores  for  dies  made of l ow-ca rbon  s t ee l  a r e  case  hardened,  quenched, and tempered �9  Ini t ia l  
heating is c a r r i e d  out in t empe r ing  appara tus  with ro ta t ion  of the p ieces  and movement  in the d i rec t ion  
of the axis .  In such a t r e a t m e n t  s t r i ped  hardening ( s p i r a l l y )  is c a r r i e d  out. Accord ing  to the innova-  
t o r s ,  V. G. Vinogradov and G. N. Dyukov, the co re s  of s t e e l s  45-50 a r e  s imu l t aneous ly  heated along 
the en t i r e  working length in the mul t i tu rn  inductor .  

F o r  accu ra t e  a l ignment  of the p ieces  and prevent ion  of s t icking in the inductor  the p ieces  a r e  

p laced  on s eve ra l  l a y e r s  of sheet  a sbes to s .  Fo r  s imul taneous  heating the co re  is moved about its axis  
during heating. The base  is ha rdened  a f t e r  heat t r e a t m e n t  of the working par t  of the co re .  

The cores  a r e  heat t r e a t e d  in the LZ-67V appara tus .  The inductor  is made of pure copper  with a 
tubular  sec t ion  of 8 • 1. The cores  a r e  heated throughout the length of the su r face  being worked.  

Technical Characteristics 

Thickness of hardened layer, mm ........................ 2-3 

Multiturn inductor: 

Number of loops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
ins ide  d i ame te r ,  mm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
length of inductor ,  mm . . . . . . . . . . . . . . . . . . . . . . . . . . .  110 

Heat t r e a tmen t :  
Frequency,  cps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60-74 
Anodic voltage,  kV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Anodic cur ren t ,  A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.2-7.5 
Gr id  cur ren t ,  A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.5 
Voltage on the contour,  kV . . . . . . . . . . . . . . . . . . . . . . . . .  7-8 

Heating t ime  of co res ,  s ec :  
One bunch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
two- th ree  bunches 13 

Control  of t e m p e r a t u r e  of 850-890~ . . . . . . . . . . . . . . . . . . . . . .  Visual  
Hardness  a t ta ined  for  s t ee l  45 . . . . . . . . . . . . . . . . . . . . . . . . . .  HRC 58-62 

The depth of hardening was cont ro l led  by checking samples  f rom 100-200 p ieces .  L o w - t e m p e r a t u r e  
t emper ing  under the previous  conditions was used (150-170~ 1-1.5 h, e l e c t r i c  furnace) �9  On final a c -  
ceptance by OTK a f t e r  this t r e a t m e n t  the hardness  was below HRC 58; the ha rdness  of the head was at  
l e a s t  HRC 45. 

As the r e su l t  of the adoption of the new method case  hardening has been e l iminated ,  the t r ea tmen t  
t ime shor tened,  the l abo r  input reduced,  and the cost  of the m a t e r i a l  and the expendi ture  of e l e c t r i c a l  
ene rgy  reduced .  
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