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Abstract of Thesis

Name ( Hui-jin Choe (& HERE) )

Influence of magnetic field on selected growth of variants in Fe-Pd and Fe-C alloys

Title | (po-Pars & N Fe-CARIZET 53U 7 o b SR I K IE RSO B

In the present study, the influence of magnetic field for the diffusive phase transformations in solids has been
investigated. In particular, the mechanism of selected growth of variants formed under a magnetic field has been
clarified by using two specimens: Fe-Pd and Fe-C alloys. Using an Fe-55Pd alloy, we have experimentally
evaluated the magnetocrystalline anisotropy energy at the ordering temperature, and quantitatively interpreted
the selected nucleation of variants under a magnetic field. Also, using Fe-C 0.01C alloy, we have revealed the
influence of magnetic field on the precipitation of cementite, through a crystallographic analysis.

In chapter 1, the influence of magnetic field on solid-solid phase transformations has been reviewed briefly,
and then motivation and the purpose of the present study are described.

In chapter 2, the effect of magnetic field on the selected growth of variant in an Fe-55Pd (at.%) alloy has been
studied. We have evaluated magnetocrystalline anisotropy energy, A Fmag, and the fraction of variants formed
under magnetic field at two temperatures: 603 and 673 K. We have found that the minimum magnetic field
strength required to obtain a single variant at 603 K is between 0.2 and 0.6 T, while the value is approximately 4
T at 673 K. It is likely that the application of a magnetic field influences the probability of nucleation of the
ordered phase. The nucleation probability of the preferable variant under a magnetic field is expected to be at
least 10% higher than that of the other variants when a single variant is obtained.

In chapter 3, the magnetic properties of cementite have been studied by using a powder of cementite prepared
by electrolytic extraction. The Curie temperature of cementite is 484 K and the spontaneous magnetization at 5
Kis 167.6 emu/g (1.80 us/Fe-atom). The easy axis of magnetization is revealed to be the c-axis. The value of
uniaxial magnetocrystalline anisotropy constant is 405 kd/m?3 at 5 K.

In chapter 4, The effect of a magnetic field on the precipitation of cementite at 473 K from the supersaturated
ferrite has been investigated by using single crystals of an Fe-0.01C (mass%) alloy. We found that the fraction of
the variants of cementite changes by the application of magnetic field. The fraction of the variants with the
smallest magnetocrystalline anisotropy energy increases by the application of magnetic field and the total
number of the precipitate of cementite decreases by the application of magnetic field.

In chapter 5, the present study has been summarized by composing the results obtained for Fe-Pd and Fe-C

alloys.
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RERTEHE B UNTHBEMEMBHI BT S F 4 DRHEIL T OFRHABOREEE L 2T 50, AEHEIHE LTS
CBITAEELNRFEF L 2oTEY, HECRITABEE 73y FOREIZL bR, BT AW
BOEOAFE DR TWD. AR, SEERESMABMAEE UTER ShTW5 Fe-Pd &&7% b NI 20841
ELTELERERTVS Fe-C REGOMBERICRITIREEOREFRAELLLOTH Y, UTOHREEB TS,

1. Fe-55 Pd(at.%)& & B R O001 5 MBS 2L T, HAU-FRNTEICES ) 7 roBEREIC RIS
MROEBERE TS, ZTORBE, BOABBEORETICE LY, B—N) 7 MASEE S DI NER RIS
ERETIBZ L2 RELTWS, i, ABIETH L ZBOIEEE - NBE TR 3 MERERFETRLE
—FHERIZLORDHZ LT, HANEEE  EBE TR 38 7 FOBARBE S TEHICTFH LTS,
ZORMEE S &2, ARFRLBNTELEW TR OSLERE « FIBEETRBW TS, BEAY 72 bR EosY
Ty oA TH1BRELEERTD &, BENRBEERRLIVE—-RY 7V MAERESNABZEFRHLT
W5,

2. FeCRERIAERT IR BEERELREBINFHD THDIE AL F 1 FFe,C)DHBKMMEE # BAFATH = & v /R
LicEA L #A4 MESRERAWTHEL TV, ZORE, AL ¥ A MIS KITBWTHRBREEA 1.80 py/Fe-atom @
BEMATHLIZILETTLLLIL, Fa2V—BER I K THAZEZHMBICLTNS, &6, BEAVEZAL IO
BLESHR I NETORELIERRY, cWTHEIILEZRET L EBIZ, 5 KB 3RS B e EEs
405 Kiim* T Y, TOMGRE LR E LR, BEOZHRICHEF L TETT3 23 RHELTWS

3. Fe-0.01C (mass%)S &BMMEREOBERIHNETI2EA 74 FOBRCRIETHEORELF/ELTL
L. BAREOIZIE, AT 5 A 71 POBRBKE M= 2V X— BB LB RS FRITBHEZHM L - RE Dk A
EA MRBORAEELTHT S A 24 FOBRBREFETINF—BEGEL 23 FMICEEZHNL =
BEDEA A MEBORMBELZFEEL TS, Z0EE, WFhoBaicBy Ty, BETIBVW T, B&
BRAEGEZINF—BROE 2D T PREENCERTAZEXFRHL TS, &6, BBICLkhE
YEAL POERERDRLARZIEEREL, ToHEFPERERCEIISTRBOREL L L IIBREEZTY
3.

BLED X 51T, ARSCiE, BEGESHRERICHE S MBERIC RIZT 8% FePd 25T Fe-C RELZAVTH
HACHELZbOTHY, FEWMCD, ZATEMEOMEBHEZITI LTHEDTEERMRAEEATREY, #
MIFORRIIHFETILIARREN. Lo THRRIM LRI L LTHEES S DO LADS.




