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ABSTRACT The calculation of single crystal magnetic induction coefficients from measured texture
and magnetic induction data in a grain—oriented silicon steel strip has been discussed. A new method,
based on an accurate reliability evaluation of measured magnetic property data and the fitting of texture
components, was proposed. It was also shown that, instead of the experimental texture data obtained
with X-ray diffraction technique, the fitted texture coefficients according to a Gaussian distribution
model should be used in calculation. ‘
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Fig.1 Constant 1 sections of ODF of grain—oriented silicon
steel strip annealed at 840 C for 6 h in hydrogen
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Fig.2 Variation of magnetic induction Bg with angle «

from rolling direction in annealed grain—oriented sil-

icon steel strip

® 1 ORIEL S SRR TR S R RE R E

Table 1 Weight factors of measured magnetic induction data

calculated with fitted texture coefficients

a, deg Top5 Topl0 Topl5 All
0 0.2713 0.1822 0.1306 0.1312
15 0 0.0561 0.1346 0.1319
30 0.0621  0.1231 0.1442 0.1579
45 0.2030/ 0.1420 0.1396 0.1355
60 0.1303 0.1313 0.1142 0.1244
75 0.2071 0.2345 0.2068 0.1695
90 0.1262 0.1308 0.1301 0.1496

Note: Top5, Topl0, Topl5 and All refer to the calcula-
tions of weight factor from 5, 10 and 15 smaller
residual variances and all 35 residual variances for

measured magnetic induction data, respectively.
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Table 2 Single crystal magnetic induction coefficients calcu-
lated from fitted texture data

Single crystal Equal Unequal weight

coefficient, T weight Top5 Topl0 Topl5  All
Boo 1.3842 1.3481 1.3674 1.3866 1.3844
Bao 0.3692 0.2666 0.3237 0.3681 0.3690
Bego 0.0111 -0.0060 0.0042 0.0117 0.0138
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Table 3 Single crystal magnetic induction of (001}, (110) and
(111) orientations calculated with fitted texture data

Single crystal Equal Unequal weight
magnetic induction, T weight Top5 Topl0 Topl5 All
(001) 2.20 1.90 2.06 2.20 2.20
(110) 1.14 1.23 1.18 1.14 1.13
(111) 091 094 0.93 0.92 0.93
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Fig.3 Magnetization curves of [001], [011] and [111]-
oriented Fe—3%Si single crystals(®l (Broken line indi-
cates the magnetic filed for magnetic induction mea-~

surement in present investigation)
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