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Investigation on Process and Magnetic Properties of Low-
temperature Heating Common Grain-oriented Silicon Steel Slab

Dong Aifeng' , Hou Pengfei' and Zhang Wenkang®
(1 Technical Center;2 Silicon Steel Plant, Taiyuan Iron and Steel (Group) Co Ltd, Taiyuan 030003 )

Abstract The investigation was carried out on the process of 0. 30mm grain-oriented silicon steel (/% :0.03 ~
0.05C.3.0 ~3.28i.0. 18 ~0.24Mn.0. 005 ~ 0. 0125 .,0. 006 ~ 0. 011N.0. 012 ~0. 024Als 0. 4 ~ 0. 55Cu) produced by
low-temperature slab heating technology ,in which the inhibitor of Cu,S + AIN was used and the two-stage cold rolling tech-
nology with completing decarburization in the intermediate thickness of cold sheet was used too. It is proved that when the
heating temperature is 1220 ~1 300 °C ,the magnetic induction increases as well as the core loss decreases with increasing
Als and N in the range of Als (/% ) 0.01 ~0.022 and N (/% ) 0.007 ~0.011, and the ratio of qualified products is
higher. The second cold rolling rate within 55% ~60% (i. e. the thickness after first rolling being 0.65 ~0.70 mm) guar-
antees the uniform primary grains and proper quantities of Goss crystal nucleus. Temperature , time and thickness affect on
decarburation remarkably,while the effect of atmosphere and temperature of water for adding wet is light. In addition, the re-
covery annealing make for little contribution to improve magnetic properties. The most proper process is heating at 1 290 C,
hot rolling at 1 160 °C ,finishing temperature at 930 ~960 °C ,second cold rolling rate within 55% ~60% , intermediate de-
carburization temperature at 840 ~850 °C , water temperature for adding wet at 65 °C , annealing atmosphere with 20% H, +
80% N, ,annealing for 8 ~9 min utes based on thickness,and the recovery annealing process can be removed.

Material Index Grain-oriented Silicon Steel, Slab Low-Temperature Heating, Chemical Composition, Intermediate
Decarburization , Second Cold Rolling Rate, Recovery Annealing, Magnetic Properties
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Fig.1 Normal distribution of magnetic properties of slab low-temperature heating common grain-oriented silicon steel
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Table 1 Design Chemical composition of slab low-tempera-
ture heating common grain-oriented silicon steel with
Cu,S + AIN inhibitor /%

HE#M C Si Mn S Als N Cu Cr
ACl 0.032 3.1 0.21 0.009 0.016 0.008 0.045 -
AC2 0.032 3.1 0.21 0.006 0.020 0.010 0.045 0.05

W, Als /NTF0.01% B, BERBIR R HERE, &6
RITUFIPGT 21 0 As RIK, BR 21 EVF
REHEBEEAFNBBRNMTE, SMEHRR
£ 2% , ZETHEPSHERE,

SR P 18 A 7o 3 B ) BEAN B, nHGE B
— %1250 ~1300°C , i F iR ER T K&+

£2 (REMZEEREZBNTERELERS (L Co,S + AN H0HIH)/ %
Table 2 Actual Chemical composition of slab low-temperature heating common grain-oriented silicon steel with Cu,S + AIN

inhibitor /%
g C Si Mn P S Als N Cu Cr
20 0.032 3.18 0.20 0.009 0.010 0.015 0.0068 0.045 -
21 0.032 3.18 0.18 0.008 0.006 0.012 0.0086 0.045 -
22 0.035 3.18 0.17 0.008 0. 006 0.020 0.0082 0.045 0.05
25 0.032 3.14 0.19 0.007 0.010 0.021 0.0092 0.043 -
27 0.032 3.18 0.18 0.007 0.007 0.020 0.0110 0.045 -

#3 ZEMRXS5ALEMRAEHAMEEMLLER
Table 3 Test results of magnetic properties of specimen with recovery annealing and without recovery annealing

N K& E SRk S EEE K o KL BEE X S EARX
#ﬂﬂﬁ% -1 1 #ﬂﬂﬁ% 1 1
Pu/(W-kg™') By/T P/ (W-kg™") Bg/T P,/ (W-kg™") By/T P/ (W-kg™') By/T
20111 1.098 1.912 1.300 1.830 2222 1.161 1.883 1.193 1.888
20112 1.382 1.827 1.167 1.888 2241 1.174 1.944 1.115 1.908
2021 1.353 1.859 1.244 1.869 2242 1.272 1.855 1.484 1.815
2022 1.338 1. 830 1.350 1.853 2511 1.103 1.922 1.288 1.883
2031 1.393 1.833 1.366 1.852 25111 1.256 1. 840 1.158 1.866
2032 1.235 1.857 1.106 1.883 25112 1.197 1.849 1.273 1.833
2111 1.255 1.852 1.219 1.896 2521 1.384 1.836 1.322 1.831
21111 1.436 1.803 1.436 1.828 2522 1.262 1.848 1.435 1.807
21112 1.371 1.840 1.282 1.951 2541 1.286 1.836 1.351 1.832
2112 1.349 1.831 1.430 1.807 2542 1.241 1.852 1.199 1. 867
2121 1.355 1.854 1.175 1.903 2721 1.095 1.890 1.326 1.854
2122 1.226 1.901 1.308 1.853 2722 1.360 1.845 1.149 1.897
2221 1.238 1.839 1.378 1.869 2731 1.497 1.836 1.371 1.820
22211 1.274 1.851 1.744 1.774 2732 1.122 1.907 1.450 1.826
22212 1.221 1.870 1.198 1. 888
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Fig.2 Influence of Als (a)(b) and N (c¢) (d) content on magnetic properties of low-temperature heating common grain-oriented sili-

con steel slab
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Fig.3 Influence of slab heating temperature on magnetic properties of low-temperature heating common grain-oriented silicon steel
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Table 4 Intermediate decarburization annealing process of
low-temperature heating common grain-oriented silicon
steel slab
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