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Standardization of Fe-based Amorphous Strips and Magnetic Testing Method
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To establish international standards for Fe-based amorphous strip materials, and a
method for measuring their magnetic properties, a standard measurement method was
studied. It was found that a single sheet tester using a single yoke made of soft ferrite and
a H coil for measuring the magnetic field strength was adequate for this purpose. Through
round robin tests it was confirmed that measurements of the specific power loss using the
proposed method had a relative standard deviation of less than 3%, which is a sufficiently
high reproducibility for the standard. The method was approved at IEC/TC68 and
discussion is underway with regard to issuing this standard in 2018. It is expected that the
JIS will be issued earlier than this, in fiscal 2016.
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Fig.2 Single sheet tester for Fe-based amorphous strip

(a) soft ferrite (b) grain-oriented silicon steel (GO)
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Table 1 Configuration of single sheet tester for 60 mm wide
amorphous strip

Soft ferrite Grain-oriented
silicon steel
Conventional magnetic path length, 240 mm 245 mm
Length of magnetizing winding 230 mm

Magnetizing winding ¢ 1 mm, 200 turns

100 mm

B coil ¢ 0.5 mm, 170 turns

Length: 100 mm,
Thickness: 2 mm,
Width: 50 mm

0.125 turn *+ m?

Length of B coil

Size of H coil

Area-turn of H coil
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Fig.3 Power loss for ferrite and grain-oriented silicon steel based yokes
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Fig.4 Hysteresis loops measured by H coil and magnetizing current
methods
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Fig.5 Scatter of specific total loss for all specimens measured at
Doshisha University (1.3 T, 50 Hz and single yoke configuration)
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Fig.8 Repeatability of specific total loss measured with single sheet
tester for wide amorphous strip (a) H coil method (b) magnetizing
current method”
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Table 2 Specific total loss and stacking factor for high permeability
grades of Fe-based amorphous strip

Material grade Maximum specific total loss Minimum
& at 1.3 T/50 Hz (W/kg) stacking factor

AMO08-25P5-90 0.90

AMO08-25P5-88 0.88
—_————— 0.08

AMO08-25P5-86 0.86

AMO08-25P5-84 0.84

AM10-25P5-90 0.90

AM10-25P5-88 0.88
—_————— 0.1

AM10-25P5-86 0.86

AM10-25P5-84 0.84

AM12-25P5-90 0.90

AM12-25P5-88 0.88
—_————— 0.12

AM12-25P5-86 0.86

AM12-25P5-84 0.84

AM16-25P5-90 0.90

AM16-25P5-88 0.88
—_— 0.16

AM16-25P5-86 0.86

AM16-25P5-84 0.84
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The letters AM for Fe-based amorphous strip
One hundred times the specified value of
maximum specific total loss at 1.3 T and 50 Hz,
in watts per kilogram
One thousand times the nominal
thickness of the strip in millimeters
The characteristic letter

-S for conventional grades

-P for high permeability grades
One tenth of the frequency 50 Hz

— One hundred times specified value of
minimum stacking factor in percent
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Fig.9 Designation for Fe-based amorphous strip
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