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Effect of Vacuum Conditioning Heat Treatment on Structure and
Magnetic Properties of High Temperature Annealing Oriented
Silicon Steel 30Q140 Cold Rolled Sheet by Nitrogen Protection

Zhang Hui'?, Fu Yongjun', Yang Ling’, Zhang Jing® and Li Li*
(1 School of Materials Science and Engineering, Hubei Polytechnic University , Huangshi 435000;2 Faculty of
Metallurgical and Energy Engineering, Kunming University of Science and Technology , Kunming 650093 ;
3 Huangshi Product Quality Supervision and Inspection Institute , Huangshi 435000,
4 Technology Center Angang Steel Company Limited , Anshan 114021)

Abstract  The effect of vacuum conditioning heat treatment temperature ( 800,825,850,875,900 °C) on the primary
recrystallization microstructure, secondary recrystallization structure and magnetic properties of 0. 3 mm cold-rolled sheel of
grain-oriented silicon steel 30Q140 (/% :0.035C,3.25Si,0.08Mn,0.010P,0. 025S,0. 023A1,0. 006 5N) is studied. The
results show that the partial decarburization of grain-oriented silicon steel can be achieved by using the decomposition water
of Mg( OH), in MgO coating on the steel sheet surface in rapid heating in vacuum conditioning heat treatment. With in-
creasing vacuum conditioning heat treatment temperature ,the average grain diameter of vacuum conditioning heat treatment
temperature + 1 200 °C high-temperature annealing steel 30Q140 first increases and then decreases,and the magnetic prop-
erties first become better and then worse. The vacuum conditioning heat treatment temperature of the most perfect secondary
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recrystallization structure and the best magnetic property of steel is 850 C.
Material Index Oriented Silicon Steel 30Q140, Microstructure, Recrystallization, Magnetic Properties
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Table 1 Main chemical composition of secondary cold roll-
ing sample of grain-oriented silicon steel 30Q140/ %

C Si Mn p S Al N
0.035 3.25 0.08 0.010  0.025  0.023  0.0065
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Fig. 1 High temperature annealing process of steel 30Q140
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Fig. 2  Decarburization amount and carbon content of steel
30Q140 vacuum conditioning heat treated at different temperatures
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Fig.4 Effect of vacuum conditioning-heat treated temperature on
average grain diameter of steel 30Q140
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(e) +high temperature annealing at 1200 C
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Fig.6 Effect of vacuum conditioning heat treatment temperature
on average grain diameter of high temperature annealing steel
30Q140 at 1200 C
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Fig.7 Effect of vacuum conditioning heat treatment temperature

on magnetic properties of grain-oriented silicon steel 30Q140 high

temperature annealing at 1 200 °C
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