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Effect of .Si Concentration on Secondary Recrystallization of Grain
Oriented Electrical Steel Produced by Single Stage Cold Rolling Process

Shozaburo NAKASHIMA, Kunihide TAKASHIMA and Jiro HARASE

Synopsis :

A study has been made on the effect of the Si concentration on the secondary recrystallization of the
grain oriented electrical steel produced by the single stage cold rolling process by use of MnS and AIN as

inhibitors.

(1) In case of the Si increase from 3.0 to 3.3mass%, the secondary recrystallization temperature is

shifted to higher under constant heating rate.
recrystallization occurs.

In case of the Si increase to 3.7 mass%, no secondary

(2) The phenomena mensioned above are supposed to owe to the less intensity of (110) oriented primary
grains and the larger primary grain size and the less effective inhibitors in case of the increased Si

concentration.

Key words : single stage cold rolling process; electrical steel;

recrystallization ; Si content.
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Table 1.

Experimental procedures.

)Meltmg 300 kg vacuum furnace —+50 kg ingots
)Slab making : 1 250°C X 60 min —40 mm t
)Hot rolling : 1 350°C X 90 min —=2,3 mm
)Hot band annealing : 1 125°C X120 s —>A|r cool to 900°C
—100°C water quench
(5 )Cold rolling : 2.3—0.285 mm ¢
Aging; 250°C X 10 min X5 times (1.6, 1.2, 0.8, 0.6, 0.4) mm ¢
(6 )Decarbuuzmg annealing : 75 vo)/Hg+2) vol/Ng
Dew point 66°C, 850°CX210s
(7 )MgO coating : 95 mass % MgO+5 mass % TiO,
( 8 )Final annealing : (Heating> 75 vol % Hp+25 vol % N3, 15°C/h
{Soaking> Hy, 1 200°CX20 h
(9 )Sizing for SST : =60 mm w X 300 mm /
(10)Stress relief annealing : 850°C X4 h
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Photo. 1. Macro structure after final annealing.
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(a1)8i 3.0 mass%, 925°C  (a2)Si 3.0 mass%, 950°C (a3)Si 3.0 mass%, 975°C (b)Si 3.3 mass%, 925°C  (b2)Si 3.3 mass%, 950°C
(b3)Si 3.3 mass%, 975°C  (c1)Si 3.7 mass%, 925°C  (c2)Si 3.7 mass%, 950°C  (c3)Si 3.7 mass%, 975°C
Photo. 2. Progress of secondary recrystallization on heating of final annealing.
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Fig. 1. (200) pole figure after decarburizing annealing (center layer).
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Fig. 2. Pole density after decarburizing

annealing.
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Fig. 5. GDS profile of surface layer after
decarburizing annealing.
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(b)Si 3.7 mass%
Photo. 3. Dispersion of precipitates after de-
carburizing annealing (¥4 X thickness).
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