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rights of Proterial, Ltd. or that of third parties. Proterial, Ltd. disclaims all
liability arising out using information in this brochure for any case of patent
right, copyright or intellectual property rights of third parties.

Do not duplicate in part or in its entirely this brochure without written
permission from Proterial, Ltd.

Please contact Proterial, Ltd. for any inquiry on this brochure.
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Save the Earth with Amorphous!

PENIFRAEETEIXRILF—ICER!

FPEIIFF7ZAREIE? Whatis an Amorphous Alloy ?

EILZ7A Amorphous Alloys
FHAEDRRWS VY LR RFEIIDIEERM R

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

Random network of atoms results in
lack of crystalline anisotropy.

BN - (€18
Excellent Soft Magentic Properties.

O FUETHIESEEFETES

Magnetic properties can be widely
changed by heat treatments.

HEEDEEME Common Alloys
RAR - BEANR R FETI OSSR

Crystalline alloys have periodic atomic structures.

© BILBROBROBEH
BHETRRV
Domain wall mation is impeded by

structural defects such as grain
boundaries.

O MI BB THRRARL

Image chart of atomic - - Image chart of atomic
arrangement EE Y-} ] arrangement

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

PEWN77RAEBDRESAE  Production Process of Amorphous Strip

AR

Melting Furnace

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

ARG EERERIESEIITERL
Fabricating Molten Alloy into Strip without Crystallization

R BE =w =

#HEO—IL bz Sep il EHEIWD
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

X HIHH I & B EIR KL 1l

Loss reduction with magnetic domain controlled technology

MaDC*®(Magnetic Domain Controlled) & |& ?

FeE7ZEINTFRAEZR ERBEZRHLBWHERTUIRIBERINS L T RENECETEATLFL
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COESBERICHULIF FeETFTEILT FAERICH U MEBEZHE TSI TRMBERFDOHKIEE
KIRITIER T2 Z LTI LE UTc X HIEIC KB EBRCIFEL A SN I, PRI 7AEETIFERAL
ICIEWe>THDE R AT U, YL ISR E TR R L — 1 — (IR T % B B A UTc#it bl e X S 0 38R
E7zdMagnetic Domain Controlleds "™MaDC*(¥—Rwy ) &@m& L. U —Z{bLE Ui,

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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w/o laser scribe w/ laser scribe

L—Y—0EE
Laser scrlbe trace
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Images of ribbon surface
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Laser scrlbe trace

BXBREE

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#2605HB1MxtEL25% (B8R 1L

25% reduction of iron loss compared to 2605HB1M
EHEBE Bog:1.57 T kENHIRESE: 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

o 1
8RR Alloy Characteristics

: : I HRIE WHRE  fEMEREE  F1U-RE  #RLEE . REANHEEHR ERERE
magnetlc domaln COﬂtrOl technology. AL Nominal Nominal Saturation Curie Crystaliization D;Jiy Saturation Electrical
i idth hick flux densi icti istivi
FFMmMaDC-A"(E. 21+ 2605HBIMXS L 25% DIEIE KA MaDC-A™ shows 25% lower iron loss compared to cremetry (Mr:"tn) t(IZ:TT)SS ux(;;sny tem?‘%z;wre tem?%;wre (kg/dm3) magn(:)tgsrzl)cmn (ZSISI\.”:TYI)
&1.57 T(at 80A/m) DEWVHERBE DM ZFKRLE Ul conventional 2605HB1M as well as a high magnetic flux
density of 1.57 T (at 80A/m). 142.2
Fe-Si-B 170.2 25 1.63 363 490 7.33 27 1.20
2134
O $RIE D HR R E KT (BR) 0 RIBE N DBRBE KT (E1R)

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

O SR OB R EEREFIE (8D

Magnetic flux density dependence of iron loss
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O RABE N DBREZEREFE (D)

Magnetic flux density dependence of exciting power

of core of core
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ODENT«VYT779%9— BF 0 $Ri8 0B (BRD)

= SRODIKIR / BiRDKIR

Building factor, BF
= Iron loss of core / Iron loss of single sheet

BF/ 50 Hz, 1.4 T

Iron loss separation of core

2605HB1TM 192%
BRKODIER
Appearance of
MaDC-A® 180% single phase core
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2605HB1M

MaDC-A®

2605HB1M
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: usbAlloy named “MaDC-A™" highly contributes to achieve SDGs
able Development Goals)

.
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Under global circumstance of increase populatlon and power consumptlon of electr|C|ty,

Transformers using "MaDC-A™ supplied by us contributes to increase electrification rate and

to save energy, to reduce C0O2, and to help establishing recycling societies. Proterial Group
"' keeps on contributing to achieve SDGs with our,'MONOZUKURI" all over the world. '

TANE-ERAEE 13 snzee
ZLTIY-VK BhinNEE

Recyclable society
EEAS

Improvement of electrification rate
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