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Effect of Aging Rolling Temperature on the Microstructure,
Texture and Magnetic Properties of Low—temperature
Grain-oriented Silicon Steel
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Abstract: The effects of aging rolling temperature (150, 200, 250, 300 ‘C) on microstructure , texture and magnetic
properties of low-temperature grain-oriented silicon steel were studied by aging rolling experiment at different temperatures
for 5 min. The results show that the aging rolling temperatures has no obvious effect on the microstructure morphology of
cold rolling and primary recrystallization of low-temperature grain-oriented silicon steel. However, the contents of {111 |
<112> and Goss in the primary recrystallization microstructure increased and then decreased with the increase of aging roll -
ing temperature, and with the highest contents at 200 °C for {111{<112> texture, while at 250 °C for Goss texture. And
the proportion of primary recrystallization texture of {411} <148> and {100} <012> is relatively low. The increase of Goss
and {111}<112> texture and the decrease of {100} <012> texture in the primary recrystallization microstructure resulted in
perfect secondary recrystallization of the sample during high temperature annealing. After high temperature annealing,
there were fewer fine grains and island grains, and the final sheets had excellent magnetic properties.
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Table 1 Main chemical composition of experimental low—
temperature oriented—silicon steel %

C Si Al Mn S Cu Fe

0.052 3.20 0.031 0.12 0.003 0.015 Bal.
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Table 2  Cold rolling process of low—temperature
oriented—silicon steel
K FLA 5 B2 fmm ZL i 5 J5EE fmm JE T 21%

1 2.80 1.49 46.80

2 1.49 0.95 36.20

3 0.95 0.65 31.60

4 0.65 0.49 24.60

5 0.49 0.36 26.50

6 0.36 0.23 36.10
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Fig. 1  Microstructure of cold-rolled sheets of low—temperature grain—oriented silicon steel at different aging rolling temperatures :

(a) unaged, (b) 150 °C, (¢) 200 °C, (d) 250 °C, (e) 300 °C

P12 O [ Bt 23fg 2L o 3R R T B R B 1 el 0 B ik 2R K A A B
) AR ] s (a) R BFREALFE, (b) 150 °C, (¢)200 C, (d)
250 °C, (¢)300 C

Fig. 2 Orientation image maps of decarburized annealing

sheets of low—temperature grain—oriented silicon steel at differ-
ent aging rolling temperatures: (a) unaged, (b) 150 C, (c)
200 °C, (d) 250 °C, (e) 300 °C
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Fig. 3 ODF section at constant ¢, = 45° of low—temperature

grain—oriented silicon steel at different aging rolling tempera-

tures: (a) unaged, (b) 150 °C, (c) 200 °C, (d) 250 °C, (e) 300 °C
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Fig. 4 Content of main texture components of primary recrys-
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tallization of low—temperature grain—oriented silicon steel at dif-

ferent aging rolling temperatures (maximum deviation angle of

15°)
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Fig. 5 Macrostructure of final sheets of low—temperature grain—

oriented silicon steel at different aging rolling temperatures :

(a) unaged, (b) 150 °C, (¢) 200 °C, (d) 250 °C, (e) 300 °C
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Fig. 6 Magnetic properties of final sheets of low—temperature
grain—oriented silicon steel at different aging rolling tempera-

tures
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Fig. 7 The main texture distribution of decarburized annealing

sheets: (a) unaged, (b) 150 °C, (¢) 200 °C, (d) 250 C, (e)

300 °C
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