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This paper describes iron losses in segment cores made of
grain-oriented (50ZG) and non-oriented (50H350) silicon steels.
The segment core shape does not make the magnetic flux
distribution uniform, and the induction frequency makes it
difficult to calculate the core loss in both materials. In the
segment core of grain-oriented silicon steel where the rolling
direction is parallel to the yoke in the segment, the core loss is
lower than that in the segment core where the rolling direction is
parallel to the teeth. It is also lower than that in a core made of
non-oriented silicon steel at 1.5 T and 50 Hz.
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Fig.1 Segment core.
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Fig.2 A piece of the segment core.
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Fig. 3 Rotational iron loss simulator.
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Fig. 4 Excitation yoke.
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Fig. 5 Iron loss of the segment core
(non-oriented silicon steel).
50 ‘ i ‘ | ‘
45 1—"‘50 Hz . Grain—oriented
a ;g D 100Hz RD:yoke
<00 [|4—200H: (50ZG)
=30 — =400 Hz |
g25 |
© 20
515
=10 |
S
0 — B=
0 02 04 06 038 g 1.2 14 16
Induction (T)
Fig. 6 Iron loss of the segment core

(grain-oriented silicon steel, RD : yoke).
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Fig. 7 Iron loss of segment core
(grain-oriented silicon steel, RD : teeth).
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Fig. 8 Loss separation of the segment core
(50 Hz, 0.7 T).
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Fig. 9 Loss separation of the segment core
(50 Hz,1.5 T).
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Fig. 10 Loss separation of the segment core
(400 Hz, 0.7 D).
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Fig. 11 Loss separation of the segment core
(400 Hz, 1.5 T).
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Table 1 Induction in each part of the core.
A B C D E F
RD : yoke I 0.49 0.57 059 0.64 0.77 0.86(T)

IRDZteethIO.51 0.56 0.58 0.70 0.80 0.88(T)

Average induction in yoke = 0.7 T

Table 2 Comparison of model calculation and

measurements.

W7/50 (Wikg)
calculation measurement

RD : yoke | 0.36 0.16
]

[ RD : teeth 0.61 0.51

Fig. 12

Domain patterns near a segment edge.
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Fig. 13 Domain refinement near a segment edge.
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