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In the present study, anomalous elastic behavior and related phenomena in Fe-Pd alloys

exhibiting a second-order-like FCC-FCT martensitic transformation (MT) have been investigated.

Because the elastic constant C’ significantly decreases with decreasing temperature in this alloy,
three characteristics are obtained: a large elastic-like deformation, a critical point in the
stress-temperature phase diagram and a large elastocaloric effect. This thesis consists of eight
chapters.

In chapter 1, the background and the purpose of the study are described.

In chapter 2, the Pd content dependence on the FCC-FCT MT temperature in Fe-Pd alloys has
been studied. The transformation temperature decrease with increasing Pd content up to 33.0
at.% and the transformation is suppressed in alloys including 33.1 at.% and more.

In chapter 3, a large elastic-like strain of about 7.3 % is obtained in an Fe-31.2Pd (at.%) single
crystal by compressing in the [001] direction near the transformation temperature (240 K). This
large elastic-like strain is essentially attributed to continuous change of structure in a single
martensite variant under stress. A yield point appears at strain of 7.3 % and stress of 285 MPa;
the residual strain does not recover by heating to 300 K. The main reason of the residual strain
is due to the introduction of {111} mechanical twining. The critical resolved shear stress of an
Fe-31.2Pd (at.%) single crystal is found to be close to the ideal value.

In chapter 4, it is found that the limit of the elastic strain in Fe-Pd alloys is significantly
influenced by temperature, compressive direction and grain boundary.

In chapter 5, the existence of a critical point in the stress-temperature phase diagram of the

Fe-30.8 and 31.2Pd (at.%) single crystals is confirmed by the compressive tests in the [001]
direction. Also the related behavior has been analyzed by the Landau model. This critical point
appears because the elastically deformed parent phase has the same symmetry as the martensite
phase.

In chapter 6, a large elastocaloric effect in a wide temperature range between 240 K and 290 K
is obtained in an Fe-31.2Pd (at.%) single crystal due to the significant temperature dependence
of the Young’s modulus in the [001] direction.

In chapter 7, a high stable damping behavior is observed in martensite phase of Fe-31.2Pd
(at.%) alloy, which probably originates from the high density of twinned structure.

In chapter 8, the results obtained in this study are summarized.

HWXEBEEORRENDEE

. Fe-Pd ZOBMMRTEA LT, 2RICEVTAT VA MERERL, ZOIAVT A MACBWTHBEEIC X
DVEREREETE 3720, FET /7 Faxz—FAMBE LTEBERTVS. AL, FePd REEBTNLT Y
P4 MEBBICES D, ZLVKRFEILEZRTZLICERL, ZOBREEEZHAVT, BEEBESHLRLONS, IEATT
DTNT YA VER L BEREBHRIC OV TERMCHE L bOTHY, UTOHMREEZ/TNS.

1. AT oA NERBIAEEEA 230K Th B Fe-31.2 at%Pd B4 BfEHE % [001]7 2 bEMER TS &, 240K T
IR 7.3%, 300K TIIBAR 4.6%b OBEMEHNERTETH S Z L2 RHT L L biT, ZOBENERIT
FIHA TR 2ERREFEROLE L, T2bbERNRMEERICERT2ZL2HLMIILTVS. ¥
7o, MR E CAK LIZBICEA SNARMIZE{II}Z A TORETH Y, TRLIMT H<110>/2 /83—
H—RR7 M ETERAEMPEAIND Z LERARIC LTS, &biT, EROFHETICBWTIE, BEER
BT B R OMBWIE L, BEREICED TRV L 2HARICL TS,

2. Fe-Pd RALHFERITRIT B[011]15 M OBARRIT[001)FRAOEFBRZON 4RETHY, £ Fe-Pd RELEHRE
FEREHT I T B MERRAUZ[001] 5 M OK 1/10 BETHAZ L2 RHL, TOEAELFEERFECIVERL TV
3. Tibb, (110)EEO[NTI0]FM~DEMICEET 5 BIEEE C'OME(100)E LD[01015 F~DEFICEET 5 #
PEFERK Cog (R TBD TNEWZ LT L Y EROEBHEFHHL TN S.

3. Fe-Pd RA&EITHIT B[001]5HH b DEMERA T TOTAT V¥4 MNERIZIE, BRRBPHFET S LEHREICL
TW3. T7hbb, [001]FHAOERGHTICBIT BT A MERBICHES BREOKRE &1, fINEHDER
KHEWERMIZETL, H3BRFALAULETIE, ERENSHELLBHESALT VYA MEEORFIDOH»RL 2D
ZLERLTWS. £k, ZOEHEREROMIFHFELEEL THRLTVS.

4. Fe-Pd RALITHIT B[001) 5 F OB R EEBOBRERFEEZERT 5 L, RESICBWTERRBERES)
BRHEND I L BESRHMATIC L D FET D & & bIT, EBIC Fe-31.2 at.%Pd A& BT, [001]5MIZ 100MPa
DS ZBBRTAI - BETHZ LT, KK OREEMHBEND Z L EEELTND.

PED L5z, FRTIE 2 KISEWLT VA MERREFIAT 52 LT, ERRRERR R O CERREIER
ESRERBEND Z L% FePd FRIEEAELEZAVTEELZ OO TH Y, FHMIICH, EBRERELE THENIC
FIRT 5 LETHHARAMREZEL EATRY, HBLZORRBIHFET DL IABRE.

Lo TABRTIIE LRI E LTHEDH D LD LRBDS.



