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Research on High Temperature Ductility of 1.2 %Si
Cold Rolled Non-oriented Electrical Steel Slab
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Abstract: High temperature ductility test for 1.2% Si cold—olled non-eriented electrical steel slab at 600
~1 300 °C has been carried out by Gleeble1500 stress/strain thermomechanical simulator. Thermoplas—
ticity and intensity curve of samples under testing temperatures was obtained then through the observa—
tion of inclusions in the brittleness area and the fracture surface of samples at different temperatures the
mechanism of the brittle fracture in its brittleness temperature zone was analyzed. The results show that
there exist a brittleness temperature zone | at above 1 220 °C and a low-plasticity temperature zone be—
tween 600 °C and 780 °C in 1.2% Si cold—rolled non-eriented electrical steel slab at strain rate of 1.0 X
107s™ and test temperature of 600 ~1 300 °C. One reason for the decrease of plasticity of 1. 2% Si cold—
rolled non-eriented electrical steel at the temperature between 600 °C and 780 °C is that it is very difficult
to recrystallize and another is the existence of AIN from ferrite in low temperature zone and crystal embit—
terment due to the precipitation of aluminosilicate.

Key words: non-oriented electrical steel slab; 1.2%Si ; continuously cast slab ; high temperature duc—
tility
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Fig.2 Schematic diagram of thermal mechanism at
high temperature mechanical performance test
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Fig.3  Thermoplasticity and intensity curve of the
non-oriented electrical steel slab

2.2
3

1 300 C 5.86 MPa



3 11.2%Si °79 -

1 050 °C 950 °C .
1.0x1077 s7!
750 ¢ 600 °C 58.9 MPa (780 ~600 C) | ( ~1220 C) .
151.4 MPa. 3.1
3
o+
2 >, CCT 1.2%Si
RA >60% B. Mintz A, 880 C 600 ~ 780 °C
} : RA 40% .
o 4 ;
600 °C .
( ~1 200 C) I
; (1200 ~900 C) || ( 5
1.0 x107%s™! ); N o
(900 ~600 °C) Il| o I
N I}

E4 Lk 750 C 1600 CRIAHT DI AR
Fig. 4 SEM micrograph of fracture surface of steels tested at 750 C and 600 C
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Fig.5 Transmission electron micrograph(a)and energy spectrum(b) of inclusions at 600 C
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Fig.6 Stress — strain curve of steels under tested at 1 050 C
various temperatures
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Table 2 Solubility formula of AIN and MnS in steel °
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