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In general, the effective electro/magetic shiclding requices very good
soft magnels with very high magnetic permeability and low
resistivity, thus it is also an important probiem in the field of
searching of new soft magnetic materials with umque properties. For
shielding applications the best matenial m the exammed group is that
for which imtial magnetic permeability (after optimization annealing)

INTRODUCTION

Phase diagram of the ternary Fe-Mn-Al system
[ after Chakrabarti in 1977]
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These altoys were obtained by melting in an arc fumace, and afterwards by
heating them at 1000 “C and quenching in iced water.
The Fe-Mn-Al alloy system Is of the
of its application in stainiess steels.
ARlthough its structural and mechanical properties are well known, its
netic properties have not been investigated in detall.
of the Fe-Mn-Al system depend very stroagly on the
composition, and on the degree of order.

Nowadays, amorphous and
nanocrystaliine alloys magnetic
materials have many applications
in industrial products.

The wide range applications of the
materials arises from the versatile
nature of these materials which
can provide fast magnetization
reversal with mimimal magnetic
iosses

Hysteresis Loop
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Experimental
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shows preparation of FeMnAl nanocrystalline and

Results and Discussion

" SEM

S + SEM study revealed that the particles present in the samples
had quite similar shapes for each sample, where very small
particles were located on the surfaces of big particles.
+ Thereare large particles or agglomerates witha shape
tending to spherical.
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XRD pattems for
alloys with diffe:




Extended X-ray Absorption Fine Structure
(EXAFS):
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« Attenuation of x-rays
L= IenErx

uE) — po(E) = Absorption coefficient

1) =—5) W(E) e 1L,

2iut ooy S0 (2K 4 @ (K
ROE ZNJSM};} (k)e4i* e—;;..z;-_k_-w
; i

» F(K): the backscattering amplitude,

» a,  Debye-Waller factor,

+ 1 distance r, away),

» (k). the total phase shift expenenced by the
photoetectron

» ¢4 due to inelastic losses in the scattering process,

v 4 the electron mean free path

+ §, (k): the amplitude reduction factor due to many-body
effects such as shake up/off process at the central atom

(denote by I).
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H: 15 increased for the short ime of milling could be attnibuted to particle
size reduction, which converts them from a multi-domain state to a mono
domain state. Nevertheless, when it is over milled, it tends 1o become
highly disordered and its crystallite size is significantly reduced, losing
part of its high magnetic anisotropy thus reducing He. (J. Sort et al., Phys
v. B, vol. B5, p. 174420, 2002 )
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significant changes in the ampiitude and the phase took place after 12 h
that the alloying was dominant and new phases were formed
L of the new phases increased as the processing

Conclusion

The significant change in the structural phase confirmed that Al and
Mn atoms were introduced to tha Fe host laftice during the
mechanical alloying procass

n the amaorphous state the atoms ol long-range

M, was decreased due to the magnetic dilution caused by the
incorporation of Al and Mn. Meanwhile, H, decreased due to the
developmaent of single domains and the reduced parficie size
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Abstract. In the last decade, applications of soft magnetic amorphous and nanocrystalline alloys ar
increasing ::Qnmﬂ Many USﬁQ\:mw of Enmm Emﬂolm_m are mcﬁmag to those _.i.. the ‘o_:.‘n:z:_:_ i__.:,, S

was made by using Emormm_om_ alloying (MA) Hn::_n_:m with various times of 1 to 48 hrs we
shown in the XRI patterns with shifted and broadened peaks. Also EXAFS spectra u_::f\n_ variations 11 the
amplitude and the phase for the samples with milling time of 12 hrs and afterwards. The significant change i
the structural phase confirmed that Al and Mn atoms were introduced to the Fe host lattice during
mechanrical milling process. In the amorphous state the atoms of long-range order were disappeared [l
FessMnjoAlys alloy is in a good agreement with phase diagram of the temnary Fe-Mn-Al system by
Chakrabarti as a ferromagnetic with the bee structure. In fact, magnetic saturation (Ms) was decreased duc 1o
the magnetic dilution caused by the incorporation of Al and Mn. Meanwhile, magnetic coercivity (/fe) wa
decreased due to the development of single domains and the reduced crystallite size. In this paper it will L
reported also the shielding effectiveness of the Fe-Mn-Al Nanocrystalline and Amorphous Alloys.
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PREFACE

Welcome to the International Seminar on Magnetic Materials 2013. It is a great pleasure for Center
for Technology of Nuclear Industrial Material (PTBIN) - BATAN to be co-hosting this biennial
event with Research Center for Physics (P2F) - LIPI and Magnet Consortium under the project of
Ministry of Research and Technology, in the spirit of strengthening of cooperation and mutual
growth to be the world class institution. For the first time, the International Seminar relating with
Magnetic Materials is held in Batam Island, Indonesia. In order to increase the role of nuclear
technology in the research and development of magnetic materials and magnetism to support the
industry and energy in Indonesia, the Center for Technology of Nuclear Industrial Materials -
BATAN in cooperation with the Research Center for Physics - LIPI and Magnet Consortitm -
Ministry of Research and Technology will hold$‘The International on Magnetic Materials 2013
(8th Magnetic Materials 2013). This activity will be held in Batam on 24 - 25 October 2013, which
is filled with some activities including keynote speaker presentations, plenary parailel presentation
delivered by the invited speakers from domestic and abroad, poster presentation, and also visiting
to industry. This seminar aims to broadiy disseminate the results of research and development in
the field of magnetism and magnetic materials, as well as to encompass a conductive partnership
between R & D institutions, industry, and universities throughout Indanesia. Several experts trom
industry, research and development and higher education in Indonesia and the region are expected
to attend this seminar. Through this partnership it is expected to provide support and motivation to
the perpetrators of R & D, industry and policy makers in an effort to increase the independence of
the industry, particularly the electric car industry and energy for the welfare of the nation.

Our deepest gratitude to all of speakers, participants, and contributors who have given support sO
that this conference can be run well. Thank you to BP Batam Indonesia that has facilitated the
[nternational Seminar on Magrietic Materials 2013 can be held on the Batam islands. I would also
fike to thank all members of the organizing committee for all of their immense supports in making
this conference a success. Allow us to wish all of you that this conference can a meaningful and
rewarding. We wish you a pleasant and memorable stay in Batam. Finally, we hope to see you
again at the next International Seminar on Magnetic Materials 2015.

Dr. Salim Mustofa, M.Eng

Chairman | of the International Seminar on Magnetic Materials 2013
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Magnetic properties of Cu2+ Substituted BaFe(12-
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Preparation of Chitosan Coated Magnetic Nanoparticles for
Biomedical Application
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Shielding effectiveness study of Fe-Mn-Al Nanocrystalline and
Amorphous Alloys
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Usu Kerista Sebayang of BaFe(12-x)Mnx 019 Soft Magnet
Kurnia
1§ PPGN Trinopiawan Indonesian Rare Earth and Its Extraction Technology
Magnetic Properties of Barium Hexaferrite by Nicolson Ross
P2F Lukman Faris Weir (NWR) Algorithm Method
Effect of Mn and Ti addition on the phase and composition of
20 UL M. Aziz Majidi B  Ba0.58r0.50.6F¢203
Mahendra “The synthesis and characterization of composite rubber —
Ul Anggaravidya lanthanum manganite modification have been performed.
Magnetic Force Microscope (MFM) : Atomic Foree
22 PTBIN Mardivanto Microscope (AFM) for magnetic material research purposes
Maria Margaretha  Potential Candidate for Gigahertz range Electromagnetic wave
23 P2F Suliyanti absorbers of Carbon Sheets Based on Polymer
Synthesis and Characterization of Magnetic Properties Fe-C
24 PTBIN Mashadi Nanocomposite
Microstructures, magnetic properties and microwave
absorptioncharacteristics of Ti2+-Mn4+substituted Barium
25 Ul Maykel Menawan Hexaferrite
Effect of Backelite Composition and Milling Time to Density
and Magnetic Properties on Preparation of Bonded NdFeB
26 P2F Muljadi with Backelite as Binder
Magnetic Properties of Bal-xGdxFel2019 (x=0,05; 0,10;
0,15)
27 PPET Nanang Sudrajat Synthesized by Autocombustion Sol-gel Process
Influence of Temperature on Structural and magnetic
propertics of (Ba(1-x)Sr(x)Fc1201 9)-(Ba(1-x)Sr(f-x)TiO3)
28 Ul Nevizal (where x = 0.3, 0.5, 0.7) composite prepared by mitling.
29 PPET Novrita Idayanti Influence of pH on Magnetic Properties of BaFel2019
The non-standard ferritic stainltess steel coded by F1 had been
30 PTBIN Nurdin Effendi made by foundry methods.
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Schedule of the International Seminar on-Magnetic Materials 2013
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1. Welcome Speeches from Organizing Committec
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3, Welcome Speeches from Chairman of BP Batam
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09:30 - 09:45 R "CoffecBreak.
09:45 — 09:55 Keynote Speaker :
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Dr. Ing. Priyo Sardjono
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10:15 - 10-35 | R&D Policy of Magnetic Matedals in Indonesia Muljadi, M.Sc.
Dr. Mesdin S., Bappenas Indonesia
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Characterizations
Dr. Andrive Rusydi, National Univ. of Singapore
(NUS)
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Mr. Wahyu Utomo, BOD PT Pindad Indonesia
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Consultant PT Sintertech
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Polymer Membrane for MEMS Actuators
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University Kebangsaan Malaysia
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Schedule of Parallel Session

No. Affiliation Author Time Room Presentation
1 PTBIN Abu Kholid Rivai 13.30-13.35 Oral
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19 UAD Toifur 14.25-14.30 Oral
20 P2F Agus Sukarto 14.30-14.35 Qral
Discussion IIB 14.35-14.50
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3 PTBIN Ari Handayani P3 Poster
4 Ul Bambang Soegijono P4 Poster
5 USU Bisman Perangin-Angin PS5 Poster
6 PTBIN Didin S Winatapura P6 Poster
7 PTBIN Eko Yudho Pramono R Poster
8§ PTBIN Grace T) Sulungbudi P8 Poster
9 USU Kerista Sebayang P9 Poster

10 P2F Lukman Faris P10 Poster
11 Ul Mahendra Anggaravidya P11 Poster
12 PTBIN Mardiyanto PL2 Poster
13 P2F Maria Margaretha Sulivanti P13 Poster
14 PTBIN Mashadi P14 Poster
15 Ul B Muhammad Aziz Majidi P15 Poster
16 P2F Muljadi P16 Poster
17 PPET Nanang Sudrajat P17 Poster
18 PTBIN Patricius Purwanto P18 Poster
12 P2F Perdamean Sebayang P19 Poster
20 P2F Priyo Sardjono P20 Poster
21 PTBIN Salim Mustofa P2] Poster
22 PTBIN Setyo Purwanto P22 Poster
23 P2F Suprapedi P23 Poster
24 USU Syahrul Humaidi P24 Poster
25 UIN Teddy Sebastian P25 Pos..:
26 UTS Tito Prastyo Rahman P26 Poster
27 P2F Toto Sudiro P27 Poster
28 PTBIN Wisnu Ari Adi P28 Poster
29 PTBIN Yosef Sarwanto P29 Poster
30 PTBIN Yunasfi - P30 & P31 Poster
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