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In r ecen t  y e a r s  ro i l s  for  hot rol l ing have been manufactured  f rom cas t  hypereutectoid  s tee ls ,  which 
have a higher wear  r e s i s t a n c e  (200-300%) at 500~ than the widely used s teel  60KhN. 

However, the p r e sence  of about 1.5% C in cas t  hypereutectoid s tee ls  makes  it  difficult to obtain high 
s t rength  p rope r t i e s  along with sa t i s f ac to ry  impac t  cha rac t e r i s t i c s .  The heat  t r ea tmen t  of cas t  hypereu tec-  
told s tee ls  m u s t  m e e t  the following r equ i r emen t s :  

1. Refining of the original  austeni te  gra ins .  

2. Breaking up the coa r s e  aggrega tes  of carbides  around p r i m a r y  austeni te  gra ins  and prevent ion of 
the format ion  of a carb ide  network. 

3. Reduction of the dendri t ic  heterogenei ty .  

We invest igated s tee ls  100KhGMF and 150Kh2MF, for  which Ac 1 is 740-760~ The opt imal  heat  
t r ea tmen t  to r e m o v e  the c o a r s e - g r a i n e d  s t ruc tu re  for  ro l l s  used in cold rol l ing (steel  with 0.9% C) is 
double r ec rys t a l t i za t ion  [1]. In the f i r s t  r ec rys t a l l i z a t i on  the t e m p e r a t u r e  mus t  be high enough for r e c r y -  
s ta l l iza t ion of the austenite .  

We invest igated the poss ibi l i ty  of using double r ec rys t a l l i za t ion  in the heat  t r ea tmen t  of cas t  hypereu-  
tectoid s tee ls .  

The ingots for the l abo ra to ry  tes ts  weighed 12 kg. After  sol idif icat ion they were  heated to 1200~ 
held 1 h, and quenched in oil. They were  then t empered  at  650~ for  2 h to reduce  the hardness .  

The t e m p e r a t u r e  r equ i red  to c o r r e c t  the c o a r s e - g r a i n e d  s t ruc tu re  was de te rmined  with impac t  t es t  
s amples  cut in the t r a n s v e r s e  di rect ion with r e s p e c t  to the ingot. The samples  were  heated to 850-1150~ 
at r a t e s  of 2000 and 50 deg /h  in an iner t  a tmosphere  and quenched in oil. The holding t ime at these t em-  
pe ra tu re s  was va r i ed  f rom 4 t o  16 h. After this t r ea tmen t  the s t ruc tu re  was mar tenSi t ic .  

F rac tographic  analysis  of the s amples  showed that heating 30-100~ above A 1 does not c o r r e c t  the 
c o a r s e - g r a i n e d  s t ruc tu re .  The facets  of the old la rge  gra ins  and the dendri t ic  s t ruc tu re  were  c l ea r ly  
vis ible  in the f r ac tu re .  After  heating to higher t e m p e r a t u r e s  the dendri t ic  s t ruc tu re  was l ess  not iceable and 
the facets  became  f iner .  The t e m p e r a t u r e  for co r rec t ing  the c o a r s e - g r a i n e d  s t ruc tu re  (holding 4 h in the 
austenit ic  region) inc reased  when the heating r a t e  was reduced f rom 2000 to 50 d e g / h -  f rom 1030-1070~ 
to 1080-1120~ for  s tee l  150Kh2MF and f rom 980-1020~ to 1030-1070~ for  s teel  100KhGM~. An inc rease  
of the holding t ime in the anstenit ic  region f rom 4 to 16 h reduced the t e m p e r a t u r e  for  co r rec t ion  of the 
c o a r s e - g r a i n e d  s t ruc tu re  by 80-100~ 

TABLE 1 

First recrys- I an, kg-m/cm 2, after holding in 
talli~a~ion [austenttic region for 
temp.,~ ] 4---h 1 ~  

950 1,0; 1,1; 1,2 2,0; 2,2; 2,3 
1000 2,0; 2,1; 2,4 2,7; 3,0; 3,2 
1050 2,3; 2,4; 2,6 3,0; 3,5; 3,8 
1100 2,5; 2,7; 2,8 2,0; 2,3; 2,5 
1150 1,8; 2,0; 2,0 1,6; 1,7; 2,0 

Mic ros t ruc tu r a l  and x - r a y  s t ruc tu ra l  ana lyses  conf i rmed the 
r e su l t s  of the f rac tographic  analysis .  The carbide  phase  is not 
comple te ly  dissolved in the austenite  during heating to the t e m p e r a -  
ture  for  co r rec t ion  of the c o a r s e - g r a i n e d  s t ruc tu re .  Complete  
solution of the carbide phase in s teel  150Kh2MF occurs  only af ter  
holding 2 h at  1200~ This indicates that r ec rys t a l l i za t ion  of aus-  
tenite is the controll ing p rocess  during heating of cas t  hypereu tec-  
told s tee l s  with 1.5% C in o rder  to c o r r e c t  the coa r se -g rabbed  
s t ruc tu re .  
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Samples cooled to room temperature at the rate of i00 deg/h were used to determine the mechanical 
properties of steels 100KhGMF and 150Kh2MF after double recrystallization. The samples were heated to 
normalization temperatures of 950-I150~ at the rate of 50 deg/h and held from 4 to 16 h. The second 
normalization temperature was 850-880~ Following normalization the samples were tempered at 650- 
680~ for 8 h to a hardness HB 269-280. 

Analysis of the mechanical properties of the steels shows that the properties depend on the first nor- 
malizaiion temperature. The best combination of strength and impact characteristics resulted from heat- 
ing to the austenite recrystallization temperature. This was confirmed by impact tests of cylindrical sam- 
ples of steel 150Kh2MF (i0 mm in diameter, 55 mm long) without notches (see Table I). 

It can be seen from the table that it is expedient to use a longer holding time and a lower temperature 
in the austenitie region for the first normalization. 

Microstructural analysis showed that this heat treatment produces fine-grained austenite and elimin- 
ates the carbide heterogeneity. 

Steels 100KhGMF and 150Kh2MF were used to manufaeture experimental groups of rolls for the 250 
mill at the Hammer and Sickle Plant. Operating tests of these rolls showed that their durability is 125- 
143% higher than that of rolls hard faced with 3Kh2V8 powdered wire. 

CONCLUSIONS 

I. In correcting the coarse-grained structure of cast hypereutectoid steels 100KhGMF and 150Kh2- 

MF the recrystallization of austenite is the controlling process. 

2. A heat treatment consisting of double normalization was developed for cast rolls of hypereutee- 
told steels used for hot rolling. For the first normalization we recommend a temperature at which aus- 
tenite recrystallizes, and for the second normalization 850-880~ Operating tests of rolls treated by this 

method have given positive results. 
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