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In the present study, two fundamental effects of magnetic field on diffusional transformations have
been investigated. One is the effect of magnetic field on transformation temperature. For this purpose, the
y(austenite)-a(ferrite) transformation in Fe-Rh alloys has been selected. The other is the effect of magnetic
field on selected formation of variants. For this study, the disorder-order transformation in Co-Pt and
Fe-Pd alloys has been selected. This thesis consists of seven chapters.

In chapter 1, the motivations and purposes of this research work have been described.

In chapter 2, effect of magnetic on the y-a transformation has been studied by using Fe-xRh alloys with
x = 2, 5, 10 at.%. In this system, the Curie temperature 7c of the a-phase is either above the y-a
transformation temperature or below it depending on the Rh content. In the former case, the
transformation temperature increases linearly with increasing magnetic field, while in the latter case, it
increases almost proportional to square of magnetic field. The difference in field-dependence of
transformation temperatures has been discussed quantitatively on the basis of a Clausius-Clapeyron-like
equation.

In chapter 3, the characteristic temperatures of Co-50Pt and Fe-55Pd alloys such as Curie temperature
and disorder-order transformation temperatures have been determined by electrical resistivity
measurement. Considering the results, conditions of the ordering heat-treatment under magnetic field have
been determined.

In chapter 4, the influence of a magnetic field on the selected formation of an ordered variant through
the disorder-order transformation has been investigated in Co-50Pt alloy by employing a two-step ordering
heat-treatment. It has been found that when the ordering heat-treatment is made under a magnetic field
applied along the [001] direction in the early stage of ordering, a single variant with the easy axis along
the field direction is obtained.

In chapter 5, we have confirmed that similar to Co-50Pt, the single variant of Fe-55Pd is realized by the

two-step ordering heat-treatment when the first step of ordering is made under a magnetic field. The
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results suggest that the magnetic field is especially effective during the early stage of ordering for the
selected formation of the preferred variant.

In chapter 6, XRD measurement and TEM observation have been carried out to understand influence of
magnetic field on progress of ordering. A dark field image taken after the first step of ordering shows
ordered particles of about 2 nm aligned in the <011> directions. The results of TEM observation implies
that nucleation probability of the variant whose easy axis lies in the field direction increases by the
application of magnetic field. Based on the observation, effect of magnetic field on the selected formation of
preferable variant is discussed.

In chapter 7, the results obtained in the present study have been summarized.
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AR O EE-ERERICRIETTREEER, HICEBRER b BB RICRIE TSR SR TR L
BERTRNOMEENTZ FeRh &4, CoPt BLR LW FePd A& AVWTHEL, TOERNFREIToT2bD
THY, UTORAZHETNS.

(1) Fe HALICBTZ v (A—RATFA L) ol (=74 b) EREEOBIBKFMED o OREEICHRL
BETHZEEZRHLTWA., $7hbb, BETICEIT D Fe-2at.%Rh, Fe-5at.%Rh, Fe—10at.%Rh 24Dy
MO MEBEEZBETERERRTICEVRDDZLICLY, o EBFEBEOBRA ICIIEBEE IS
IZxt LT 2RI LR L, o MARBMEDR A ICIIERBE IS ICH LT 1 REENCERL, 20
ERBTONTAOHED 10T ORBEET 20K BETH S Z L #BMITRL TS, 72, LREBBEOHS
KL, BRIBEMEICBT 2 affl v AORMEOER D ICEBICHES = b B—Ekic kY E&H
WAL TS,

(2)  Co-50at. %Pt B4 72 b UNZ Fe-55at. %Pd A& D RHAI-HAIZ IR 2 b NS RARAIME (A1 2AHE) BLUH
RIAE (L1, B OX =) —BEZRDDI L LB, INHBRBMEOBREMIEIET I VT —DORE XX
o) —BEEEOBRECRENT, ITOBE T T/ RETHLILERBLTNS. £, Bohiff
BE b LICHBIC X SMREHOBMEREE RHEL TV,

(3)  Co-50at. %Pt A4272 HUNT Fe-55at. ¥Pd A&xlE, ZOHRBULBRICENT, 3D Y 7 MAZIESMICAE
BT B8, BRPCRANCBRELET L, RAMLOHRBICBVD TREBIEIET RV X —0K bEN
NYT v PEEMICHBE T2 Z LR RARH LTV, Bl&kERAMEEITS &, BEEEIMLARL THHE—
NY TV ROREBPERTELZLERLTERY, BEEIHAMLOTHEBIC B TEDICEH = L 285k
IZLTW5.

(4) Fe-55at.%Pd A& DHANLERLFZBETFEMFEBRRIC I VAEL, TOHRALIIBRICIWT, HAMIT
F2mm OKRESTHERTHIEERHT L L BIT, BBFIMICEY, Co-50at. %Pt B4 & FIARIC 3TEDNNY T
v NOBERBEICERBND Z L ERHLTNS.

(5) L& (2), (3), (4) DHREEZEETHILICLY, BBICLANY TV MBRAEERIEFEZ RV
FoI LV ERBMICHATEDAZLE2TT L EBIL, BBICLBZNY TV MBIRETFTAEZMEL TN D,

U EDXHic, AmiE, TEEEROBR-BREEEBICRKIETEEHRICOVT—ED Fe-Rh 44, Co-50at. %Pt &4
72 B NT Fe-55at. %Pd @& AV TRMMICAEL, BBEHIREERMNICHR L. bOTHS. £, FINMICHRE
Hhk TEMBORE 02 2ZHA L TT BBV THBOD TEERMREZEATEY, MHIEORRICHEST
HETABKEN. XoT, ARTITHLRIL LTEEHD LD LRBD 5.





