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ABSTRACT The conventional grain-oriented (CGO) silicon steel containing copper is a type of grain-oriented steel with low cost
and high productivity. The processing parameters in CGO steels are quite different to those of low temperature heating and nitriding high
permeability (HiB) grain oriented silicon steels, the fluctuation range of the magnetic properties in CGO is much higher than that of ni-
trided HiB steels. In this study, typical final sheets from production lines of CGO steels containing copper during early stage production
were collected, and the structure, texture, and magnetic properties were determined and compared to establish a relationship between
the structure of the steels and inhibitors and to elucidate the reasons for property fluctuation. The results indicate that the macrostruc-
ture in the final sheets has a relationship with inhibitors and that the grain sizes do not show monotonous behavior. In addition, the de-
fective microstructure in hot-rolled bands and intermediately annealed sheets are investigated and a coarse grain region and a decarburi-
zed surface layer are observed. Such regions are considered to influence the inhibitor distribution and impact the fluctuation in structure
and its properties.
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B1 AFESSRAL. (a) Bg=1.80T,P, ; =1.362W-kg™'; (b) By =1.86T,P, ; =1.215W-kg~'; (¢) By =1.91T,P, , =1.08 W~

kg™'; (d) By=1.86T,P, , =1.257W-kg™"'; (e) By =1.84T,P, , =1.292W-kg~"

Fig.1 Secondary recrystallization structures of samples: (a) Bg =1.80T,P, ; =1.362W-kg~'; (b) By =1.86T,P, ; =1.215W-kg™'; (¢) By =

1.9IT,P, ;, =1.08 W-kg™'; (d) By =1.86T,P, ; =1.25TW-kg~'; (e) Bg=1.84T,P, , =1.292 W-kg ™!
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Table 1 Relationship between magnetic properties and feature of recrystallization grains of different samples
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Fig.2 EBSD orientation images (a) (¢) and {100} pole figures (b) (d) of two different kinds of samples: (a, b) P, ; =1.377W-kg ™' By =
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Fig.3 EBSD orientation images (a); {100} pole figures (b) and secondary recrystallization structures (c¢) of the sample, which show the linear

grains (By =1.859T, P, ; =1.229 W-kg ')
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Fig.4 EBSD orientation images (a) and {100} pole figures (b) of elongated secondary recrystallization grains (Bg =1.91T,P, , =1.08 W-kg ")
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Fig.5 Secondary recrystallization structures and EBSD orientation images and {100} pole figures of large equiaxial grains: (a) macroscopical etched

structures; (b) EBSD orientation images with higher magnetic properties; (¢) {100} pole figures of grains with higher magnetic properties; (d)

EBSD orientation images with lower magnetic properties; (e) {100} pole figures of grains with lower magnetic properties
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Fig. 6 Optical micrographs of defective hot rolling band in the edge position (a) (b) and center (c), and the EBSD orientation map (d) and {100 |

pole figure (e) of coarse deformed grains in the center of defective hot rolling band
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Fig.7 Images of different hot rolling bands after electrolytic extrac-
tion( Left: edge position of defective hot rolling band; Middle: center
of defective hot rolling band; Right: edge position of normal hot roll-
ing band)
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Fig.8 Optical image (a), EBSD orientation map (b) and ODF (c) of intermediate annealing specimens at the side region of defective band
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Fig.9 Magnetic properties and fluctuation data of three types of final

samples
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