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The Centra l  Sc ien t i f i c -Resea rch  Inst i tute of F e r r o u s  Metal lurgy has co l labora ted  with the Novo- 
L ipe t sk  Meta l lurg ica l  Plant  in studying the effect  of u l t r a son ics  on intensif icat ion of me ta l  boiling in con-  
tinuous cas t ing  machine  molds .  

Intensifying m i x t u r e s  or  blowing the me ta l  s t r e a m  with oxygen a re  used  to regula te  the depth of oc -  
c u r r e n c e  of honeycomb blowholes in r i m m e d  s tee l  ingots,  espec ia l ly  when cast ing speed is  i nc reased  and 
pa r t i cu l a r ly  when the ca rbon  content i s  m o r e  than 0.13%. In these  c i r c u m s t a n c e s ,  however ,  the nonmeta l -  
l ic inclusions content of the s tee l  often i n c r e a s e s  and the honeycomb blowholes occur  at insufficient  depth. 

Steels St 2 k p - S t  4kp w e r e  made  in 150-ton oxygen c o n v e r t e r s  and cas t  into s labs  of  (240 • 1070)- 
(240 x 1850) r am c r o s s  sect ion.  One s t rand  of m e t a l  was subjected to u l t rasonic  t r ea tmen t ,  the other  was 
cas t  using the exist ing technology.  

The use  of u l t r a son ic s  a l te red  the na ture  and intensi ty  of the boil  in the s tee l .  The intensi ty  of the 
boil  in meta l  f r o m  the heats  studied when var ious  methods  of cas t ing  were  used  is  given below, in sca le  
points:  

Without t r e a t m e n t  . . . . . . . . . . . . . . . .  2.0-2.5 
Exist ing technology . . . . . . . . . . . . . . .  2.5-3.0 
Ul t rasonic  t r e a t m e n t  . . . . . . . . . . . . . .  3.0-3.5 

The m o r e  in tensive boil  when the me ta l  is  exposed to u l t r a son ics  is  due to the breakdown of the 
oxide f i lm on the su r face  of the mol ten  m e t a l  and the resu l tan t  i n c r e a s e  in the speed of oxygen diffusion. 

Fig. 1. M a c r o s t r u c t u r e  of cas t  me ta l  f r o m  
the s a m e  heat,  with u l t rasonic  t r ea tmen t  (a) 
and with the usual  product ion technology (b); 
oxygen consumption 16 mS/h. 

It is known that u l t r ason ics  help to ionize oxygen and 
consequently to intensify i ts  oxidizing action, and the 
diffusion effect  is  caused by a reduct ion in botmdar:c- 
l a y e r  th ickness  due to the v ibra t ional  veloci ty  of the 
gas  s t r e a m .  

Slag on the me ta l  su r face  in the mold is reduced 
by u l t rasonic  t r ea tmen t ,  d i sappear ing  a lmos t  c o m -  
ple te ly  in individual cases ;  the remain ing  s lag is  in 
the mol ten  s ta te .  When the me ta l  was  blown with ox-  
ygen using a spec ia l  pipe in the mold,  there  was often 
a cons iderab le  amount of  s lag on the su r face  of the 
me ta l .  Observa t ions  showed that in cas t ing u~ing the 
exist ing technology and using u l t rason ics ,  s lag ap-  
pea r ed  on the su r f ace  of the me ta l  in the mold in 68% 
and 27% of the heats  r e spec t ive ly .  

The  higher  r a t e  of  me ta l  boiling when r i m m e d  
s tee l  was  exposed to u l t r a son ics  led to a reduction in 
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