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High-qual i ty  r o l l e r  bear ings  a re  obtained with a homogeneous s t ruc tu re  of f ine -g ra ined  pear l i t e  be -  
fore  hardening [1]. This  s t ruc tu re  p rov ides  the bes t  combInat ion of phys icomechan iea l  p r o p e r t i e s  and also 
low ha rdnes s  of the r o l l e r s  for  subsequent  machining. 

The use of p r o g r e s s i v e  methods of hot deformat ion  for  manufac tur ing  the ro l l e r s ,  with an allowance 
for  grinding, makes  it  poss ib le  to omi t  turning, in which case  low ha rdnes s  of the blank and annealing a r e  
u n n e c e s s a r y  to obtain f inely d i spe r sed  d ivorced pea r l i t e ,  ensur ing  good p r o p e r t i e s  a f t e r  hardening. 

To obtain f ine -g ra ined  pea r l i t e  the blanks of s tee l  ShKhl5 a re  subjected to spheroidiz ing annealing 
in e l ec t r i c  and gas  fu rnaces  at780-800~ withslowcool ingo Divorced  pea r l i t e  can be obtained also at  a 
t e m p e r a t u r e  somewhat  below Act with holding for  a longer  t ime,  since diffusion occu r s  at  a low rate  in a 
phase  at  these t e m p e r a t u r e s  [1, 3-5].  

In bear ing  and meta l lu rg ica l  p lants  s tee l  ShKhl5 is  annealed in continuous ro l l e r  and pusher  fu rnaces  
[1, 2, 6]. The anneal ing t ime v a r i e s  f r o m  10 to 20 h a t  dif ferent  plants .  

S~heroidizing annealing is a long p r o c e s s  and it  is  compl ica ted  to automate  the heat  t r e a t m e n t  of 
m a s s i v e  r o l l e r  bear ings .  The annealed blanks have a cons iderable  deca rbu r i zed  layer .  

To shor ten  the anneal ing t ime,  improve  the quali ty of r o l l e r  bea r ings ,  and c rea te  conditions for  auto-  
mat ion of the p r o c e s s  one can use rapid  spheroidiz ing annealing with induction heating. 

The poss ib i l i ty  of using rapid  anneal ing with induction heating for  spheroidizat ion of ca rb ides  was in-  
ves t iga ted  on ro l l e r  bea r ings  of s e r i e s  308 made of s tee l  ShKhl5, manufac tured  by expansion with an a l low- 
ance for  grinding. 

Fig. 1. Original m i c r o -  
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Fig. 2. I so the rma l  t r ans fo rma t ion  
of austeni te  in s teel  ShKh15 (308 
bear ings) .  Austeni t izing at  850~ 
for  30 sec.  
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Fig. 3. Micros t ruc ture  of bearing af ter  i so thermal  annealing 
a t 5 5 0 ~  min. a) 5 0 0 x ; b )  10 ,000•  

Fig. 4. Tempera ture  graph for annealing ro l le r  bear ings 308. 

TABLE 1 

I s o t h e r m a  1 

holding 
temp., ~ 

incuba_'"'Time (see] 
I t o  com- Itlon I ~lete period v ' transfor- 

[see ] mation 
700 
680 
640 
600 
550 
500 

80 
40 

3600 
1020 
300 
120 
60 
90 

H B  

217 
223 
293 
285 
293 
341 

The chemical  composit ion of the steel was 1.0% C, 0.26% Mn, 
0.30% Si, 1.37% Cr, 0.012% S, 0.019% P. 

After  hot deformation,  the blanks contained carbides  of la-  
mel la r  form and t races  of a carbide network (Fig. 1), The hardness  
was HB 341-363. 

Rapid heating consis ts  of induction heating of the blanks for  
austenitizing, holding to equalize the temperature  through the sec -  
tion, rapid cooling to i so thermal  t ransformat ion tempera ture  in 

o rde r  to exclude decomposit ion of austenite,  holding at this tempera ture  until the austenite is completely  
t ransformed,  and final cooling in water. 

Induction heating of the blanks for austenit izing was conducted in a ring inductor powered by a machine 
genera tor  with a power of 100 kW, cur ren t  f requency 8000 Hz. 

The desi red heating conditions were ensured by using a special p rog rammed  automatic control.  For  
exper imental  purposes  the inductor voltage was s t r ic t ly  metered  by means of a thermocouple measur ing  
the tempera ture  of the ro l le rs .  In actual production the voltage on the terminals  of the inductor was s tabi-  
l ized..  

Heating was controlled by means of a regula tor  of the ARNI type (designed by the Moscow Evening 
Metallurgical  Institute). 

To obtain a s t ruc ture  of divorced pe~rlite the steel should be heated to a t empera ture  at  which the 
austenite retains  considerable heterogeneity,  with a large number  of undissolved fine carbides.  

We investigated heating of the blanks at 820, 850, and 880~ The resul t s  showed that the optimal 
austenit izing tempera ture  is 850 ~ with holding for  30 sec. At higher t empera tu res  the carbide phase is 
l amel la r  af ter  annealing, which is explained by the a lmost  complete solution of fine carbides  in the solid 
solution at such a high tempera ture  and the homogenization of austenite. 

Af ter  heating at 820 ~ undissolved lamel la r  carbides  f rom the original  s t ructure  remain  in solution. 

To select  the optimal tempera ture  and holding time for rapid armeaHng we investigated the isothermal  
decomposit ion of austenite in 308 b e a r i n g s  

Studies of the mic ros t ruc tu re  and hardness  af ter  different holding t imes (2-90 min) at  500, 550, 600, 
640, 680, and 700 ~ made it possible to determine the initial, final, and intermediate  stages of the t r ans -  
formation.  
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The r e su l t s  (Table 1, Fig. 2) show that the holding t ime is  sho r t e s t  (60 sec) at  550 ~ 

With inc reas ing  i s o t h e r m a l  t r ans fo rma t ion  t e m p e r a t u r e s  the ha rdnes s  of the r o l l e r s  d e c r e a s e s  due to 
coa lescence  of the ca rb ides .  At i s o t h e r m a l  holding t e m p e r a t u r e s  a t  550-640 ~ the ha rdness  of the bear ings  
is  p r ac t i c a l l y  the same .  

After  annealing a t  550 ~ the m i c r o s t r u c t u r e  cons is t s  of d ivorced  highly d i spe r sed  so rb i t e - l ike  pear l i t e  
(Fig. 3). 

The total annealing time at 550 ~ is 3 min (Fig. 4). Annealing under these conditions is recommended 
for bearings manufactured with an allowance for grinding and was taken as the basks for designing auto- 
matic heat treatment apparatus for these bearings. 

For bearings that are machined before hardening we recommend annealing at 680 ~ . In this case the 
structure consists of fine divorced pearlite (HB 220). The total annealing time is 20 min, the isothermal 
holding time for decomposition of austenite 17 min (see Table i). 

C O N C L U S I O N S  

1. The conditions were  es tab l i shed  fo r  rapid  spheroidiz ing annealing of r o l l e r  bear ings  made of s tee l  
ShKh15 with use of induction heating. 

2. As c o m p a r e d  with the t r e a tmen t s  used in bear ing  fac to r i e s ,  the new t r ea tmen t  has the following 
advantage s: 

a) The spheroidiz ing annealing t ime is  reduced f r o m  10-20 h to 3 min; 

b) Conditions a re  c rea ted  for  mechanizat ion  and automation of the heat  t r ea tmen t  for  r o l l e r  bea r ings  
so that  i t  can be conducted in the product ion line; 

c) Rapid annealing of s tee l  ShKhl5 with induction heating makes  it  poss ib le  to obtain a h i g h l y d i s p e r s e d  
s t ruc tu re  of so rb i t e - l i ke  pear l i t e ;  

d) The quali ty and se rv i ce  life of r o l l e r  bear ings  i nc rea se  due to the more  d i spe r sed  s t ruc tu re ,  and 
decarbur iza t ion  d e c r e a s e s  due to rapid  induction heating. 
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