O B0 0000000

High Bs Fe-based Amorphous Material
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We developed a Fe-based amorphous material (HB1) with a high Bs by
optimizing alloy composition, resulting in reduction of the physical size and
noise of an amorphous distribution transformer. HB1 material shows a higher B
by 0.07 T and a lower noise level than Metglas®2605SA1 (SAl). A trial
distribution transformer using HB1 material shows a lower noise level than a
distribution transformer using SA1 material, making it possible to increase the
transformer operating induction by 0.10 T and to decrease foot space by about

10 %.

© Oooo
FeOOOODODOOOODOOOOODOOOOODOOO
000000000000 0000000000000
Jgo0ooogile7o000000O19800 OO ODODO
FeBY, FeBC», FeSiBC?, FeSiB*»»» 0 0000000
D00D000D0D000D19810 O Allied Signald O O
Metglas, Inc.00 0 FeSiBO O O 0 O O O O O
Metglas®2605S20 0 0000000000 000000
DO000000000019900 0000000000
000000000 OMetglas®2605SA10 O 0O O SA1O
D000O®»00000000000000000000
O00D0000000000000000000000
O00000000000000000000000
O000D0000OFe00DOOOOODOOOOODOO
O000o0o0Oooooooogoggzooe0noononO
0000000000000019990 000030 00
000000000000 0000000000000
000000000000 0000000000000
0000000000000 0000SAI000000
Oo0ooooobooooooooooooooooog
000000000Y300000000000000
D000000000000000000040 %00

obooobolcbbobooooobobooooooboooo
ooobobooooboooooB,bbOOoooooo
ooooooooooooobouooooobooooooboo
oooobooooooooooooboooboooooooo
oooooooobooooossboobooooooooo
ooooaO0O0O0O0DO0O00O0OOO0O0O0O0OOB,OODO
ooosbboobobooboboobooboboobooooo
ooobooooooooooobooooobooooo

oooooooooooooooo

Table 1 Comparison of material properties and transformer
performance between SA1 material and grain-oriented silicon
steel.

Fe-base amorphous| Grain-oriented
SA1l silicon steel
Material propertie§] single sheetl]
Saturation induction, B£] TO 1.57 2.03
Core loss, Piysi] WikgO 0.08 0.50
magnetostriction,A 1 10°°0] 27 01
Electrical resistivity] p Q mQ 1.3 0.4
Transformer performance
Operating induction, B4l TO 1.34 1.65
Foot space] %0 100 90
Total weight] %[ 100 81
No-load loss1 WU 220 685
Total loss7 WO Load factor 40%(] 1,212 1,364
Noise level, L4 dB0O 58 53
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Fig. 1 Concept for development of high Bs amorphous material.
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Table 2 Property of HB1 and SA1 materials.

HB1 SA1l
Saruration induction, B4 TO 1.64 1.57
Coercivity, HJ A/mO 1.45 1.60
Magnetostriction,A 41 10°[] 28 28
Electrical resistivity] y Q m 1.19 1.25
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Fig. 2 Magnetic induction, B dependence of core loss at 50 Hz
for HB1 and SA1 materials.
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Fig. 3 Magnetization and noise curves at 50 Hz for SA1
material.
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Fig. 4 Magnetic field and noise level curves at 50 Hz for SA1
materials with different BH-loop squareness.
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Fig. 5 Magnetic induction, B dependence of noise level, L. at
50 Hz for HB1 and SA1 materials.
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Fig. 6 Core configuration of trial transformer.
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Fig. 7 Core loss curves for 3-phase transformers.
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Fig. 8 Noise level curves for 3-phase transformers.
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Table 3 Design example for 3-phase transformers.

Fe-base amorphous Grain-
HB1 SAL oriented
m} O silicon steel
Operating incuction, B, T 1.45 | 1.34 1.34 1.65
Foot spacée] [0 [J 90 100 100 81
Total weight] O O 95 100 100 90
No-load loss7 WO 220 | 180 220 685
Total loss] 0 O Load factor 4000 (0 |1,212 | 1,172 | 1,212 1,364
Noise level, L{1 dBO 55 48 58 53
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