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(87) Abstract: This method for manufacturing a grain-oriented electromagnetic steel sheet includes a tension-applying
insulating film forming step made up of an insulating film chemical solution application step for applying an insulating
film chemical solution onto a surface of a surface-treated steel sheet the surface of which has been pickled, and a baking
step for forming a tension-applying insulating film on the surface of the surface-treated steel sheet by performing a heat
treatment on the surface-treated steel sheet on which the insulating film chemical solution has been applied. The heat
treatment of the baking step includes a temperature raising stage and an isothermal stage. In the temperature raising stage,
the steel sheet average temperature raising speed within a steel sheet temperature range of 100 ° C to 600° C is set to 10
° C/s to 400 ° C/s in an environment in which the oxygen concentration is 1% to 21% by volume and the dew point is 0
° Cto 30 ° C. In the isothermal stage, the holding time of a constant steel sheet temperature in the range of 800 ° C to
1000 ° C is 5 seconds to 200 seconds in an isothermal environment of a constant value in a range in which the oxygen
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[2R2A]
B+ iRk Tt LEEFTIE
8t o> B
HER | RTT = S
No. | N0 | BE oy |puss ot "6k | s
EXTXR
mm mass% | mass% mass% mass% | mass%
1 a 0.23 18.5 76.8 0.0 4.7 0.0
2 b 0.23 18.5 77.0 0.0 4.5 0.0
3 c 0.23 18.3 76.9 4.8 0.0 0.0
4 d 0.23 19.2 75.5 5.3 0.0 0.0
5 e 0.23 35.8 54. 4 5.2 0.0 4.6
6 f 0.23 36.2 53.7 4.9 0.0 5.2
7 g 0.23 35.7 55.0 9.3 0.0 0.0
8 h 0.23 36. 1 53. 4 10.5 0.0 0.0
9 i 0.23 46.5 48.0 5.5 0.0 0.0
10 J 0.23 46.5 47.2 6.3 0.0 0.0
11 k 0.23 46.8 47.0 6.2 0.0 0.0
12 I 0.23 47.3 47.0 5.7 0.0 0.0

[0077] [3=2B]

BT TR (B 1 SR BRI T
RBEP HRBTEP2

Voo | Mo | FRER| g | mmme | mevni | veeiend | kpm | oo
~600°C) '
o/ | C | W | c | B | B | C
1 a 10 5 20 800 20 1 -18
2 b 10 5 20 800 20 1 -18
3 c 10 5 20 800 20 1 -18
4 d 10 10 20 800 20 1 -18
5 e 15 10 20 810 15 5 15
6 f 15 10 20 810 15 5 15
7 g 15 15 20 810 15 5 15
8 h 15 15 20 810 15 5 15
9 [ 18 15 20 815 10 5 18
10 J 18 20 20 815 10 5 18
11 K 18 20 20 815 10 5 18
12 | 18 20 20 815 10 5 18

[0078]
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F A B
BRI
B | 257| .
o | o | B | gy | gm |
- T W/kg
1 a F 1.94 0.74 | FBAH
2 b F 1.94 0.73 | FBAHI
3 G F 1.96 0.69 | FEBAH)
4 d F 1.96 0.68 | B3I
5 e F 1.97 0.69 | FBAHI
6 f F 1.97 0.68 | FEBAH)
7 g F 1.96 0.68 | B3I
8 h F 1.98 0.67 | FBAH
9 [ F 1.98 0.68 | FBAHI
10 J F 1.95 0.66 | B3
11 k F 1.96 0.68 | FBAH
12 | F 1.96 0.68 | FBAHI
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