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In the present study, kinetics of martensitic transformations has been investigated by using a
NissCosMnse.5Ini135 alloy whose martensitic transformation can be suppressed by the application of
magnetic field. In addition, time dependent nature of a first order magnetic transition has been
investigated by using an FeRh alloy.

In chapter 1, the background and problems in the interpretation of kinetics of martensitic
transformations are introduced.

In chapter 2, the influence of magnetic field on the martensitic transformation of the NissCosMnse.5In1s.s
alloy is clarified. The martensitic transformation temperature decreases with increasing magnetic field, and
the transformation is completely suppressed under 2 T field. Furthermore, the martensitic transformation
does not occur at 4.2 K even if the magnetic field is removed. However, the martensitic transformation
initiates in the heating process after the transformation in the cooling process is suppressed at 4.2 K.

In chapter 3, the time dependent nature of the martensitic transformation in the NissCosMnsssIniss
alloy has been investigated by holding experiments under fixed temperatures and fixed magnetic fields. As
a result, it is found that the transformation initiates after a finite incubation time. In addition, it is
demonstrated that the 777 diagram of the transformation shows a clear C‘curve under the magnetic field
of 2 T with a nose located near 150 K.

In chapter 4, the obtained C‘curve in 777 diagram is quantitatively analyzed by using a
phenomenological model and the free energy difference between the parent and martensite phases obtained
by a heat capacity measurement. It is found that the potential barrier of the NissCosMnsesIniss alloy does
not disappear at 0 K even at zero magnetic field. In addition, it is shown that the traditional interpretation
of driving force for martensitic transformation cannot explain the supercooling behavior of martensitic

transformation in NissCosMnse.sIniss alloy.

In chapter 5, it is shown that the M temperature strongly depends on the cooling rate in
NissCosMnss.5Iniss alloy. The influence of the cooling rate on A% is explained based on the time dependent
nature of martensitic transformation.

In chapter 6, it is demonstrated that the first order ferro-antiferro magnetic transition in FeRh shows
clear time dependence as observed in martensitic transformation of the NissCosMnsesInizs: the
transformation initiates after a finite incubation time, and transformation, which initiates in the heating
process if the transformation is suppressed in the cooling process.

It is concluded from the present results that the first order transformation are essentially proceeds by a
thermal activation process regardless of the its type. In diffusionless transformation such as martensitic
transformation and first order magnetic transition, we may neglect the influence of atom diffusion if they

occur below 100 K; nevertheless, the nucleation of the product phase requires a thermal activation process.
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L2, 8% A3 % Ni-Co-Mn-In ROBMEMREBE 1L, BEETIC & bRV EMEO RN b FORMMED~ VT
A ME~E 1 ROWERLERE (VT ¥ A NERB) L, BERICX Y EDO=AT A NERRSHIE A2 TAR R
&L LGEFEERESNTWS. ¥£7, B2 BIEEE2HE T2 FeRh AEITMBNED O RRHMES L 1 ROMIEB LT
FTRENREEL LTHLN TS, FFRSTIE, NigCosMnsssinss(at.%)A4 & FERhAEEAVDZ LITLY, v LT
VYA VERR DN | ROBKREBDONA XT 4 7 AZHHICHELL LD THY, UTOHREBTNS.

1. NigsCosMnygsings s B41E, FERES TICH W T 2K/min THEFEAHT S & Ms = 214K TwNVT V¥ A NERBZ BT
BB, 2T EOREZEMZ D E~AT VA MERER 42K FTMHISND Z L 2RTE L HIT, 42K ITBW T,
MBEBRELTHEENEIT LRV L 2RI LTWA. £, B2 LA&2E/S TICB T 2K/min
THET 5 & Ms=80 K ICBVWT~AT VI A MEBRBEBTIZLERHLTWS. ULEOER®D,
NigsCosMnsgsIny; s BEDVNVT P A NERITEWEIELIC X W EITT 2K REBTH I WREMEZFERL TV D

2. NigCosMnggslns s A% Ms XV BEKBEOVRER LN M & W HKIEVEREICBOYTERS T CHRRFTH L,
ARARBREMOBICT N T VA MEBISEITT 2 Z L 2 AT L L b, 2T OB T THRRARKF LILEAI
1%, %9 150K 12/ — R %0 C B TITRICENS Z L 2R LTWA. £, BEBEINC XY C sikkas R
CBETHILERL, ZOEERERYLT VYA NERBTHDZ L ZHARBICL TN S.

3. NigCosMnyeslnys s BRITHIT DTN T U HA S ORAERMERY, BEELEFMCE VTS LT, ER2i
BT B TIT HROBBHEFEZ ETENCHAL TS, TOFTICI VEHINL AT A—FDOEL, HERHIEIC
FORDEEBRIRLE—%2b LI, RTF VXA TORE SORERFEERD S Z & T, 42K Tld~ T
YA NERRSEIT LR WEBEZHBAT S & L BT, NigCosMnsgsln s BB B~ NT U H A FOBOKRE &
B5m* BETHD Z L ZFHHEL TV 5.

4. FeRh £&I\CHBV 2 REMED b REBBME~DOBREB b E T2, NigsCosMnssslngs S&ICHRIT 5w AT T M
LRRRIC, BRERMEZRZOLICERENEEL, TREIIHEE L BICENTAZ L2HBICLTVS. ZORE
L, BRULERRIY, 1 ROEERBITERICAEECER TEITT S LW I BXFORLEELRLTNS.
UED X312, AT~ T oA VERR LT 1| ROBKREBD I A T 4 7 A% NisCosMnsgsings s B472

HNC FeRh A EICBIT BB T COEREZRET A LI VHARIILIELOTH Y, FHMICH, BT COMEE

EETEMCHAT S ETOHEARARZELEATEY, MBLEOERBIZFETHLIABRED
Ko THRIIE LRI L LTHESH B b0 B0 5.



