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Dynamic Crystal Structure Characteristics of High Grade Non-
Oriented Silicon Steel under Hot Deformation Condition

Guang Hongbing,Lin Yuan and Zhang Wenkang
(Shanxi Taigang Stainless Steel Co. Ltd, Taiyuan 030003 )

Abstract In order to further decrease the manufacturing costs of high grade non-oriented silicon steel , through optimi-
zing process of hot deforming,dynamic crystal was promoted, low-cost high grade non-oriented producing by the method of
no-normalizing* one-step cold rolled” would be one possibility. Based on silicon steel of 2. 5% (Si + Al) ,as close as possi-
ble to the actual production situation,the process were simulated by Gleeble-1500D thermal simulation test machine, with
constant strain rate 0. Is~' and the heating temperature of 1 100 ~1 200 °C , the thermal deformation temperature of 900 ~
1050 °C, deformation amount of 20% ~ 65% . Through the observation of microstructure, the results showed that, The higher
thermal deformation temperature and the larger the deformation amount, the more conducive to the occurrence of dynamic re-

crystallization. But the heating temperature ( <1200 °C) had no significant effect on the dynamic recrystallization
Material Index High Grade Silicon Steel, Dynamic Recrystallization, Deformation Temperature , Deformation Amount
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Table 1 Chemical composition of test steel/ %

C Mn Si S P Al N

0.002 0.30 2.2 0.002  0.009 0.3 0.002
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Fig.2  Testing process by Gleeble-1500D thermal simulation
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Fig.3 Influence of thermal simulation with beating at 1 100 C (a),1200 C (b),1 100°C (¢) and 1150 C (d),950 C —10s ",
65% (a) (b) and deformation at 20% (c¢) (d) on structure of test steel
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Fig. 4 Influence of heating at 1 100 °C , deforming at 900 C (a) ,950 C (b) 1000 C(c) and 1 050 C(d) with 35% and deforming
at 900 C (e),950 °C (f),1000 C (g) and 1 050 C (h) with 50% on structure of test steel
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Fig.5 Influence of deformation temperature and reduction on structure of test steel
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Fig.6 Influence of deformation temperature and reduction on

equi-axial crystal structure evolvement

Notes ;: © complete recrystallization of deformation microstructure ;

Apartial recrystallization of deformation microstructure ( fine

equiaxial crystal appearing) ; % main deformation structure is re-

covery structure
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Fig. 7 Influence of deforming temperature on complete recrys-
tallization grain size of test steel
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Fig.8 Morphology of structure of test steel columnar crystal sample heating at 1 100 °C , strain rate 10 s~

' deforming 35% (a),50%

(b) and 65% (c) at 1 050 °C,deforming 35% (d),50% (e) and 65% (f) at 1 000 °C ,and deforming 65% at 950 C (g)
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Fig.9 Influence of deformation temperature and reduction on

columnar crystal structure evolution

Notes ; © complete recrystallization of deformation microstructure ;
Apartial recrystallization of deformation microstructure ( fine
equiaxial crystal appearing) ; % main deformation structure is re-
covery strycture
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