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Save the Earth with Amorphous!

PENIZFRAEETEIXRILF—ICEB!

FPEIIFF7AREIE? Whatis an Amorphous Alloy ?

EILZ7A Amorphous Alloys
FHAEDRBRWS VY LR RFEIIDIEERM R

Non-crystalline (amorphous) alloys have random atomic structures.
O BEERIEAESBRWOHBI
BREOBXDEBENES

Random network of atoms results in
lack of crystalline anisotropy.

BN - €18
Excellent Soft Magentic Properties.
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Magnetic properties can be widely
changed by heat treatments.

HEEDEEME Common Alloys
KA - BEANR R FET OSSR

Crystalline alloys have periodic atomic structures.

© BILBROBROBEH
BETRRV
Domain wall mation is impeded by

structural defects such as grain
boundaries.
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Image chart of atomic - - Image chart of atomic
arrangement EE -] ] arrangement

Local grain size and direction can be
varied by post-fabrication
treatments.

PENWN77RAEBDREEAE  Production Process of Amorphous Strip
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Melting Furnace

BRSSEERM (SAEE 10 10° °C/s)
Rapidly Quenched Casting Technology (Quenching Rate: ~10° °C/s)

BRESEERERIESEIITERL
Fabricating Molten Alloy into Strip without Crystallization
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Casting Roll Casting Controller Strip Winding
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FPEIWNTFRAER? MaDC* MaDC-A"cDWT
What is an Amorphous Alloy? (Magnetic Domain Controlled) & [&? About MaDC-A™
What is MaDC®(Magnetic Domain Controlled) ?
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q Magnetic Domain Controlled
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Loss reduction with magnetic domain controlled technology

MaDC*®(Magnetic Domain Controlled) & |& ?
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Fe-based amorphous alloys have lower iron loss compared to grain-oriented electrical steels because
of low hysteresis loss due to non-crystalline structure and low eddy current loss due to thin ribbon
thickness and high electrical resistivity.

In recent years, energy savings have been an urgent issue as a countermeasure against global warming.
With regard to power distribution transformers, energy efficiency standards in each country has been
becoming stricter and core materials with lower iron loss for transformers have been required to

comply with these standards.

Under such a situation, Proterial, Ltd. has succeeded in significant reduction of iron loss at alternating
operation by controlling the magnetic domain structure in Fe-based amorphous alloys and has made
new material series “MaDC™” deriving from Magnetic Domain Controlled technology.
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Laser scrlbe trace
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Images of ribbon surface
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Laser scrlbe trace
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Images of magnetic domain
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Magnetic domain controlled low loss Fe-based amorphous alloys

®
L\
Y 4 (Magnetic Domain Controlled - Amorphous Alloys)

0 /AQDC-A

Z$1#12605HB1MxtEL25% (B8 K1

25% reduction of iron loss compared to 2605HB1M
EHEZE Bog:1.57 T kENHIREESE: 80 A/m

High magnetic flux density Bos: 1.97 T * Peak magnetic field strength : 80 A/m
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MADC-A™ is Fe-based amorphous alloys
with low iron loss at AC operation by using
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8RR Alloy Characteristics
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&1.57 T(at 80A/m) DEWVHERBE DM ZFKRLE Ul conventional 2605HB1M as well as a high magnetic flux
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Magnetic flux density dependence of iron loss
of single sheet

Magnetic flux density dependence of exciting power
of shingle sheet
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12% reduction of Building Factor* compared to 2605HB1M

T T T E— = HODKIE / BIRD#KIE
*Building Factor = Iron loss of core / Iron loss of single sheet
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Magnetic flux density dependence of iron loss Magnetic flux density dependence of exciting power '
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= HOORK / BROBKIA Iron loss separation of core Under globa C|rcumstance of increase populatlon and power consumptlon of electr|C|ty,

Building factor, BF

. Transformers using "MaDC-A™" supplied by us contributes to increase electrification rate and
= Iron loss of core / Iron loss of single sheet

to save energy, to reduce CO2, and to help establishing recycling societies. Proterial Group
' keeps on contributing to achieve SDGs with ou_r.'l'MONOZUKURI" all over the world. ‘
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