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EEET A Z R & 0E N 5 W R IRRE A O sRma IR

RBANOWEBFR 1 KEKERODIL, 7 )V JHEEFD
@%ﬁ 2 EEBEICBEE L /2B % & L T19624E1C Wohlfarth
L Rhodes I & W Z O REMSEERIICE R SN/ & D
mEHV. T, Co(SeSi—,):?, YCo,® & LU
LuCo; W7z & @ Co RL&W TBAETE T A X WHEIER 78 Fik
FNCEE X n/z. BAETIE Mn 2O % LU Fe Rt&¥© 7%
ETHBEET A ZWHEEBPRE SN TS, FICEEY
HOBSL D, AV VDL XOME, BAAEDIRLS LUE
TIREE & OPIfRI: E BBEACH R S T 5 (M-02),

&1L, La(FeSii_) 3 bEWORBBETE T A X WGHERREIC
AT 5ERRIBESRICED L, BRSO
ICHRDMHATE . KMEEWII 200K EEOF + ) —HE
Tc CIEEFHE 1 kWKERZ /R L, Tc B LT AW
WEEEIINC & VBREET A X BHEEEAFHIE S h TERBA
BB R AR TOIA Fe, KMEEWITKF AR S/
BFARRSE S &, BREEDRICGERL T T l3=iRE
FDO3KEEETLEAST L. D78, KEWRIPE
DOFIEIC L D 200~330 K BEDOEEDIRE CEERT A X
MRS IR U 7o KRR ) 8 FLES AR FIT I idsss
THEOLNAADA8 . F/z, LaD—#% Ce BT HET7 /K
A FIFEIC X0 TFEREHA L T T3 K Td 509,
X BT, Fe# Mn<TH 4 & # L 72 La;_.Ce, (Fe,Mn,
Siy_yoy) 13 DM A FHEEL T T K THIEd 5 2 &iIc kD,
20~200 K £ O E OKIR T b B AR B ERD R K H]
g ciEon5@e  S5%h) La(FeSi_,) 13 RILEW
IR LT OIREERFNIC I\ TRARA A OI5 H  ir
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B Y AT LRI ) 72
A &gt La(Fe,Sip—y) 13 DEE

,fzg*
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BB ROFEMIIMH L F 2 SRS N7 @)-C4,

w@@ki%@@%lT:/&&@w%%@ WAEDT
0/ RH Al —YIAEE & L 7 WG (R O S E R R % FIL
L7cBREM T 50D, Finbh, 70 VRHT AP
SR T4 VB HIBRIR AL 7 £ ORBUC Bk S5
MiThH, ZOERITHT THREE TER RIS
TbNTW5. ik, FREIGHY AT LD Tt
#1290K O Te T2 RGKEB =T GdBAHWHbNTE/
MEES i Tld La(Fe,Siy - ) 13 RMLE W& 7 fF5E 08
% 755> T& 7. La(Fe,Siy_p) s AMEEWHE AV - BIRES
WY AT AOT A i, 200442 KETHD TiIrbhn
729 K AWAT D % RS AR ER L T4 D ki
HATHE AR OB IR E T AT AC La(FeggeSio 12)13H1 0 %
LT AT, Gd w727 A % 2 HIHERED
RN/, KETE, 2006412 La(Fegg6S5i0.14) 13H10 DERIK
AEAEH W T A DTN TWABY, Tk, T/ ~<—
7B 2 A AB hEG B LA T Y YTk 4
IC7 AR 1o, La(FeSiy- )13 /L&D WA R
BELTHRETHA I EREIESNDDOH 5. TD LDk
WICEWT, EFAMBESALD, SHICHRF LTI ROk
WA B BRTE L L T E .

A Tid, BEET A XM La(Fe,Sii—) 13 RILEHD
FERBERB R Y AT ANOFEFIZ [T TR A 7ZEFED
EOMERRERT. £9, KA TERERBAGH Y A

ICOWTHE L, RMeEHOBEICEIT HREIC o0
TibN5. ZNOORRICHT T, 3B LIULHTIE, B
BALBVLEIC X % La(Fe,Siy )13 OB K UKERRIL &
SRAMOBERETHOLNICT 5. SHTIE, KEBERFHTD
La(Fe,Sii_ )13 DIEAEB XUBRICOWTHMHT 5. HEIC

*RAL K SHTCEREETRERT BB (T980-8577 it HHEX AP 2-1-1)
Improvements of Itinerant—electron Metamagnetic La (Fe,Si; _,) 13 for Assembling to Room—temperature Magnetic Refrigeration Systems;
Shun Fujieda (Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, Sendai)
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2. TEREMKUAEDL AT LANOBHEHICHTHHRE

SR O ST IS B ARG TIE, K112k
HIIC 7R REBNAYZS &4 (Active Magnetic Regenerator: AMR)
MOy AT AHBER SN TN 569060, AMR Bl O RS ATR
VAT AT, ARG & il O BN s R MR 2 i
L7y FREEL, ZOHE BRI BE T % HH A
IZ75 - T\ 5. BRI, £9, OBGHTE S SR
B 5 IRRECHr AT L CRES A B MR O % BE R BER)

WAABEI S5, COR, B A RHC
FuBHEN, KREE» DR 5. KiZ, OWiEw{bs L
THWRASEAMEIORE # BARBAEDRIC LD EASE 5.
RIS, OERAED S ESRANBZERE T BE IS¢ 5 &
ICLD, WREFEAME»GEEZ IR, mSiim P
5. COHKNTE, LdOY A 7L Xy FoEsmls
DAKRANC 22 TAL AIREAR S BHICHIE 4 5. 47b
B, WREGTHAMBZGE &L TR T, BHELLT
LIEHL TR ERGHAMR B L. ok, BRERGEHICE
L Cidfit T H iFah S T 5 36-68),

EMREOE RS Y AT A EH T 512, Ny M
A U AIREARIC &8 THRBENRORILRE & i L
TR ELE L i v, o ¢, ARG ERFR
ICIHRBEDRARE VW LIINA T, ZTORBBEOH
R BF 2V —RE TcOHMOBEGIHEEND. &
7o, R LICR LW HIIN & B a0 R34 7 VEE
LD BEBEDRESPBIL L EWC L MNEICKS. B
K[BH T, BEPEETH S0V 5K 1 OB
R & L THESBZEH M ICEN O KBERPEER I T
B. 65T, BOVBVTHRAB S -0, BREBHAMEHT
BEN/BRERE T AL, KBERPTLLRETHSHZ &R
HbNs.

SR A X O BTG H 2 BN L 72 BRI A4 U 5 28R
WALV O =21t A4S, B L UMW BGRE L AT (31
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ASy BXU AT OWIBRKENT EHBRDOOENS. HIINR
B Hy 105105 ASy B5EUATwld, TV Far—SEk
ORET#HCT, KL RDLNA.
A8, =S(T) yyti= oty — S (T =0
(1)
AToq=T(S) porr-poty. — T(S) yutr=o
ZCT, wldBEEFHERTHSL. R(L)2OHL2E LD
12, WS 1 RBERER TIET Y F e — 0 RE#fkic
b+ 570, T Fab—2REENIcE s 5 2 kREL
R L T, K& A4S, 8L ATy, TabbERE
SJEENRPMFETEL®E, Co LD B AP AL
ECHE R A T bR, La(FeSii—,) 13 RMEA LU
A b, Gds (Si,Gep . )48Y, MnAs,Shy 40 ¥ X OF
MnFeAs,P;_ 407 PIT 3\ CERTE THREFHE 1 KR
RRBICHE D BEARRBENRESRESN T A, bbb
L C, La(Fe,Sii—y) 13H, XAIINAE S KRS 351 DR
K[EEDENKEV. T2, KBRREOFHEICLY, BB
K[EERROFBIRE b FiRA FO I #iF CHEREICHIE T
& 50008 DM OB EHI B SRIEE IO S b
KELSZELT 5%, La(Fe,Siy—,)1sH, TR S HE
S IR 7. D7, A 7 IVEITEICHE D BRI
DFEDBRLUIC L DWKBAEDROFEOBEITIE N, &
72, 1RBREREEOC AT Y ¥ AFBMREOFIRIC 7 %
B, AEEWTid La OFF LB p B~ FI A L 7o Rk
IZ LD ERMESRBEDRAREL T AT Y v ARK T KR
IR TE 5@, =542, La(Fe,Sii-,)13H, OBVRE S
MMM OBEHE L D bEN TV S W),

FALEW DO ETEY RO TETIE, BT ADR
BBdbNE 5 ThsH, BRBEISEHY AT LCERT 5
IWER A — VO KEUL A LEIC 5. LrL, Fr75
LA —)Vn & TOFRETIE, WKRBEEDRMETL, R
BREEICABAEREL D, £, RMEEDEHMKETERY AT A
I T % & BRI D KB CERD IR ET 5. KMLE
WOERBRAEHRY AT LNOEBOBE LG, CNHOH
BRI RO BN S.
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3. WEHUIE(CL D La(Fe,Si;_.) 13 O

La-Fe-Si RIRBEX OHMEWTTH A K 2 12779740, BRI iE
La(Fe,Siy_, )z DIt ¥R TEL FelEx%m R d .
La(Fe,Si; )i ld, LA FefKEEICIS W TIESHD
CeyNiySig BUFEYS (1) 172 0, HEH Fe MEREICK W T
3 ONaZnps B & & (1) 127 5 . NaZn B ©
La(Fe,Sij—)13 1%, ¥<0.84TiddF 2V —iEE Tc T 2 KA
EBARL, 0.86<x Tit Tc CIREFEL 1 KEKIER R
FOW . Z LT, 1KkD Tc U ETREEERET A 2 BB IC
R L CTEAMKRIBEN R AR T, F7-, Fe RIER
FWVIEERERMABEDRIEL AW, LarLl, 2Ok
DITAKEATIE, M226HO62k IS0, LENER

1700 —— . —r

1600 -~

1500

T (K)

aFe+t;+LasSi;
1400

Ce,Niy;Siy

1300 ~type (1,)

-type (t)

1 Il 1 1

0.90 0.85 0.80 0.75 0.70
La(FeSi;_ )3 (%)
X2 La(FeSij_.)13 ?0.93<x<0.67 DM EIFIC 1515
% La-Fe-Si RIRER OREMTEUY . 1 B LU 1
1, N ZNrJ7dD NaZngs BUHE 3 L OV IE 5 é
D CeyNiySig M ZF 3. L ITwHEZRT.

1200

Tl aFe s EDREIT IR 720, FR BT J OB
L 72 RRET NaZn; MOBHEZE5OIERETH O, HEL
B ALAIC I S, COXS KBNS, KD RELHR
BERHROME 2 KEICIFR T 5 720 ORI R A B85 7
®IZ, NaZniz B La(Fe,Siy—,) 13 HOTE RS L R EE
BRI KIE BB O & A TR~

FLRS La(FeggoSigr1) 13 12785 K DI 5k %2 7 — 7 5tk
F OB L /2%, NaZnpy M PHMHIC7: 5 1323 K THE
(L BLEE % B 7s HIREREE L 72RO ETFBEZE 3 IR
FUD . BRI OB L OBE L 2 REBICk W T
La(Fe,Sij_) 13 fHIZBIZE S ¥, BaD oFe H(A) L HED
LaFeSitH(B) DTV F 54 FRBEPIER I NS . 25K/ O
BB B IC I\ T, oFe Mt LU LaFeSi tHId /& <
wD, FNHEROBES L STV —d La(Fe,Sii—,) 15
(C)PHH I 5. - T, La(Fe,Siy_,)13 M T oFe fH &
LaFeSi HlOBER TR SN 5. HWEALBULERH O INC
£\ La(Fe,Siy ) 13 HOE AL, 300K O ZVILEE %
I3\ T, La(FegsoSior) i3 (L& OHEMREICES 5.

AR DFEF OB KM AR A B 4 (a) I8 374D BULBEETIC
BT, AR IR B S e\, 25
DOEEALEBVLIE CTld La(Fe,Si;_,) 13 HATER SN 5 DT,
Tc TORBEFE 1 RRRERIZ L0, B2
REZ T RT. HECBWMERFHOBEINC AV Tc E T B
FUHE LOBALEENE R JUEAL L, Te TORAL
OIMEEIBEIC 5. E£7o, WEILBVLERFHE ORI
N Te i3 R4 5. BEiHO La(Fe,Si;_ ) 3 b&HD Tc it
Fe BEDOIEIMIFENEA 4 500, 5% 0, HEBUEO
PN BB T3 Hc Fe =% O La(Fe,Siy ) 13 #H2° oFe 1
b LaFeSi HHOBER T SN, O, HMA(LICH VR
IHEEESN A,

WRBEDROKEIERITEEDO 1 DTH 5 FRE
IV F =25k AS, 1%, Maxwell OB L D Ak M %
WTKRATERSINS.

(d) 100 h (¢)200 h (f)300h
10 pm 10 pm 10 um

lﬁ 3 %ﬂ)ﬁ# La (FEO'SQSIO‘H) 13
o L 7o 3RO S 1547
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ASm=uJO <%¥> dH (2)
MRBEMEIRAE O W REMEIREAN OB 72 1 KRR TH

g, BE LRI VCBIE A RESICEL T H5DT, &
(2)D M/dT 3R+ A. UL, L 0%EE, BELR
IZ & OB B E MR & 3L, BRRIC X
0 ZAHOENG BN AL L 72 HRESHEEB AHET T 5.
La(FeSii_ )13 RILEWH Z DI Tld 7z W10us - o5
D, HED 1 RBEKER TR/ V7 2460 oM/oT 1378 L
VWO T, R(2)DOHFYLAS, & AL 5T Ltk
5(49)'

KABEE Tl REZR uoH=1T OBEEIIC Xk % AS, O
TR EE R AEME 2 X 4 (D) 1T 7R 94D . 255 O ¥ B AL BRI &
D, Tc TOALO BT IREZITRA L T A4S, (AR
V— 7 %57, BWEALBWBER R OBINC W Te TORML
DOIREBLIBE 5D T, 1AS,| OBKEIZHEKT 5.
T/, WEACBMIEREE OB I\ La(Fe,Siy—,) 13 #HO
TclZ R4 5720, AS, OV — 7 d&SEMICY 7 F4 5.
DFD, MKEEDROKE 2T TR, FORBBEL
BB BN OEE YT 5. T, ERMIEGTHEY AT
LANOFEBIZ T, FBURE & B 5 CHIf 4 5 1A
FHRHESL S A ZEIC T2 5
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4. KFEBRBICELDFaY
TEREBOE

—mE Tc OHRECEH L (F

FIT IS W TRER T A X BHERIC X 5 B RBAE
BRRAE LI, KMeEHORERBIC L0 Te % A4
LR NE 5. 22T, Rifi Tl N 7-B A 2L
% e S EERE L 7230k A2 0.1 MPa OKEFHE FICE W
T573 K CTLORFREIfRFF L TRFEZ BRI S 7. K FEWIBLH]
HOBR SRR A B 5 1SR 60, 258 OB L BLEE T
X, K3ITRT LD ICHAHIEYSED oFe fHis L U LaFeSi
HAEET R, KEBRIIC LY La(FeSi; )13 HD Te I3 EiR
fhEECERTA. LAL, KERBGE &L T T TD
BEFE 1 KRR IIAHKIC 5. BE LB RS
BEVEREHT Y, KEBRIEBICI T Te THERZIREFL
1 KRR A 9. 300K OB B AL BVLEEIC X D BAEL
L 72iRHCIE, KERIARIC I\ T Te TREBRILFET & [
OB ERE 1 KKEEPEL 5.
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ppm BEOBRGFIER DTS 502, ZO LD RBFHFEN
KBWER L FECEET 5 2, S XU L Tt
IK<MBENTWS. 22T, KMEAEWOKBERIEEICE XIE
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ODREPRHZ BB, ZOBRORI BRI OLN %
et o T\ 5. SCC OMBFN D 72121, Z OBHEE
HAERETHSH. MR, REglst/20, BHEATT- 72
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SOREETH /i E2ON5.
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WT&E/ . 61, XCTICXY, #RLA-EZAUPHREEL -
BT, 2O - EITFEANEBEL A L L AEET
HHT LD, SCCHMENIT A2 DDOMERIF~NDORREL
W TE5.
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~D LT,
E:S O'ijSij/ZdV (15)
D

AV I3HREFR) TEZR SN L0,
eigenstrain &} /b 5B E12I,

DADOD LWV DA

E= —S ausf]‘/ZdV <16)

ERILCT, EBOFEIEFICEICES. XA-5) 156K
(1-6) BT 2 AL, EHOHY & VR UL O
B &, Wik DEIICIAINE T W Ik, &

D&M ERITH T, LT Eks.
g;;;j=0inD 1-7
o;in;=0o0n 3D 1-7)

(0D L3Ik D ORED Z & ThH)n 1L, WikDOERMAE
IS T OBERNR 7 PV Th A, R(1-6) %L O
KPR T, ¥R (Green—Gauss OEH) %5 > 73,
FLol i@ ~MicHECTHS. A7), (1-7)
i, f_u\fu\a)jjaa@zt CRHIAD . NFORTIER
7, EEEMBEICEIC O Nye DAL, CNHEHBL Tk
DO, G5 RbEH5. Nyellds ko1 0A-7)iF

HALOER n & F5 2 d B I8 < BALIE 4720 DT X«
(E71) LIEH 0y DBItR

Xi=a;m; (1-7)
MHETND

1-2 eigenstrain @ EHeY5 %

RAVZORANZ 9 7 AL, OFTARIBNERRETS. %
T, BB S 2O F AR RD 5B 5H—2DIAKIIIX

P ETBRRL., —BEELVOT, o ERTERTUATLL.
Mura DA 192 4 % eigenstrain 23 E I 545 L T 5 8

& (pages 7~11)T, CCiICat—34. T5VWOIBEDOHE
BB, GHIC X > ThAWAHIRRERRT . SEOBR
F, MEEICY LI SN TTTOE, FIFT NS @A THL
HIEHRRTIETHDAH. MRLETEEINTHI LITRS
ARV 3 8

& (x) =&5(&) exp (i&-x) (1-8)
O & 5 1< eigenstrain 2 FAMIC 5 AT 5 LT 5. (iE-x=
1 = 1 (E12y + Enly + Ex3) , 1= = 1)).
WER, THIC L - THEL AEAMIT
U (x) =it,, (&) exp (i - x) (1-9)
tis%h. (ZOMETEZTFIW) ZOHRLL
U (X) =1L, (£) 1€, exp (i - x) (1-10)

Th5. Lick- TLI

0u(X) = Chinn (%m,n )
= Chimn 1, (§) &, exp (i&-x) — &, (&) exp (i&-x) }
(1-11)
Ll h. 2T, FBMWNICE0T R yun Tz, BELOHE

(distortion, ZHAEL) Z{# - 7278, NITHEMEGRE Chpn D
WHHIC XS (1-4). 90 EVOR A7) (g=0) "> &
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Cklmn{_ﬁm (é) élén €xXp (léx) _iélg;fkm (é) €xp (Zéx)}: 0

(1-12)
#18%. 22T,
&= —1Cijnni&mn (1-13)
Kin=Citmn&i&u (1-14)
HEHERTSH. EKw=Kim THAH. KA1 ERI)IND X

N (1-12) 1%

Kintt; =&, (1-15)
DN T AT ERGhA. T, @ RaKE+5=
TCHN. RN TH 5. A1-15) w BAEICE /2T &

(m=1) Kiyyity+ Ko ity + Ksy i3 =&
(m=2) Kipity + Koty + Ksyils = &5 (1-16)
(m=3) Kizity+ Kogity + Kyl = &5
Ll b, B ITE T I AL &,
— Mm(é) — sz(é) o _ .
@, (&) = D) En()= D) (=€, Conpgpy (&) (1-17)
i, BT
Niy, . _ )
i) = D(S) (=i, Comly O expiE-x))  (118)
LLTHKRESL., 22T, Np i3 Ky <P w7 AL L7AT
FOFEAT, DIFCOX T v 7 ADFHRNThHb. FH

SBEWE, i, NEROEED N, & D5 Mura®
RIZENTH - T(pages 13, 14)FFTH 5.

WICHE T <, B xR eigenstrain 75 H Ty
ML TCWAEEEE2AS. 2%, A1-3)%

= | dn| am@esiesn 119

DEDIHRTHDTH 5. ef() B3> Twb & X

5O
1\ (" * *
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(1-20)
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1-20084&, 26, BRAE, OTAIT
© © < Nim
wo =\ ae| aa e D(é?
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i, BEXDICHHLDERALELLTHS. L T
T 3R (4) % Mura OARWOH HcfE R 20 w5 4
L0, ARELHBREELICHR>TLED. B2 AN
THONRKYIRLEZ TS L, BEESRE-TLED.
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5% . Mura (X, Eshelby OFHAENTEY OFiSLAE, D
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Fel7e b D LEZ TS, T, HLVIHSADOEFEERICL®),
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EEIE, VOkPOEUDTHy; b—HR(—E)ITkhD” C
R LIcRICH S, (ZOFART SO THS) T7abb,

i (V) =Siu(V)eil (1-24)
ThbH. Syu(V)EFN-DF, INBFBEMEOTETHRE S
CEEIRTIZDTH S . Siju% Eshelby tensor & i 5.
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(COFEHBTTV)TWAB. Sywld, —BEIITIEEMERE

Cim \Z bR T 5. ffﬁffg%ﬁif . O REURA
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O (Blith) TEL kx5 2 b, Mura OARICIE, %o
D ONREIFE KDL E D Sy & T D BAKIIER R 215
%0, FEMEFRDIGT]
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b, Tim—E L% 5.

C @ Eshelby I3, K F-Mura IZ & - CTHMEREICE
TR D HWRIIRRIN TS, BHUEWARTL, Sy

Za‘:Eshelby tensor &ML BAGUWMAROEE, SjuwRDS
— AN BERE s LB LS. L, Hhlk
V@‘%A THEBICHTS. BETEOFANPE T AH. 2
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PELMHEOT A LIETIC X DR ERIZ/I S b2 bh b
T FIVF—IT,
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ELTHITETRES. #HFITHS.
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LIRR L 7272000 T, SBICNTEWO NSRRI 12h

(1-26)
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1-4 F iR K 98 3
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SERCIR BB (V) DAl L CR Bt X7 L% n
LA COMBEOHE, @ E>%EL LB,
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0l d5ZERTESL. B, X(1-22)2EFHEL
<

u; ;(x) :SW Ag"éi’;) &1, Counpg Epy (&) exp (iEn - x) d&

(1-28)
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Mi,j(x) —S_m D(n)

njnncmnpq é;; (5) €xp (Zén “X) da¢

LHEEAH. IBHITE %aitﬁk\]ﬁ%ﬁ‘/}@ﬂ%ltﬂbf(l »
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BaTosn. Ok, X131 8D,
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OBE, ZOFWMNEL B TXNTCOBNEFERICES. —
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(1-42)

Chiis D "M Chizg= Chis D Ky3=Crizbiz=Crss  (1-43)

Lixh. ThelR1-3NDICANS &,

0= Crz3&3s — Cizseds =0 (1-44)
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NelEbiz S 2 EThLH. (CORMMOTHIT LD
7oL7cDld, ROBHNOKI DD THL. oD HER)Ix
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BEICEL T AHEHETHS. Eﬁ’i’ 2 5L, PVid—
THETPOME T FIIVF—TH%5. WD Helmholtz T+
WFE—IZ, FEBICEA N> TS OME T A IVF—%
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C DAL A RARIIIC o 2By L 72 b &, 2T FOVF =R

OF 2B L 726, BALICE N f%
f=—-0F/ox (1-45)
TEHETH. ZDf%, generalized force & 5 9 . Con-
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Vo BHFEL T B EEG, BEOTALENLERED
R COHE, Vi VeBREFEL T3 & Eomt
IRV F—id,

E(V,Vy) =(1/2) SD<UZ']'(V1) +06;; (V) (6;(V)) +¢&;(V3))dV

(1-46)
THb. DidketheFzd.
E(Vy, Vs)

CNoOfFERENL T,

=(1/2) S o;;i(V)e;(V)dV+(1/2) S 0;i(Vy) €ij(V3)dV
D D

L2 S o5 (Ves (V) dV+ (1/2) S oy (Vo) ey (V) AV

(1-47)
Ld5.
BIHIVIOAPGES SH L EOMET FIVFE—TDH
0, ETIHE Vo, DAPFAEL T 5 & X OMMET R IVF—

THb. MBEHXAFOEEIL, ThHOMRZIT TR, B=H
CEMNEA 2% TV aWwWE Eh > Tnwh. S0k

G, ik Ve ki3 "L F—ICBL T, MHILIE
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MHAEHOME T IVF—i3 T DT

E (1, Vy) = —S O'ij(V1)8?}(Vz)dV= —S O'ij(VZ)S?;'(Vl)dV
V, Vi

(1-48)
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WERTOMEEZ LG, 720 TWwR(1-48) T, o;(V7y)

BHALOIE A BT, WHEIRF O misfit 4 eigenstrain &/( V)
LLT,
EI(VI; Vz): -
THEH5.
CORBEDEALDIETI ORI, Fx BF-> T BP0k
TV BIE I E LT, COWEROERICT (AT, trac-
tion) % 5- 2 TIEA ARG T o ORYE ST L ef % & OFFIK
VEiOMOMEFR 2w L2860 H5. COBE, RN
(1-48) % (1-49) LA ORANRH 2 5. ZL TR, HO
FEEMS. flzid, RA4DICHIETHHDELT,
Fi=Vaiek(V) (1-50)
ET 5. COBEBROT, ViofRbDic VEHWL.
Voies(V)ik, of mfE5H5 578, V\_EU(V)%%éEéﬁé
RHCATO T CTHSH. (ZOFEKRT, &f PEBUETROHEICH,
Voie(V) % X <ML H L5 B 5\ 3 Va{}su(V)
i, VICeil(V)DBRETS & X, *%@ﬂﬁ/ﬁ%oﬁ%
IRNVF—DOZLE BRNERWV. 5L, VTOEHIA
o 17 H £ T -3 D Bk # B/ L, cross head % [
J%5. ZOHL, VICeigenstrain ef #FAEIH L. TDk
&, Wtk gl-R 0B LY — ik (—D2DKE Wik & Ak
LT, of%x, —D2ONTFIENEEZTLED. THOThH
i, —Voidei(V)id ot & V EOROMIIEROMM: T 31
F—ERLTEPTES. cross head #EEL TW5HDT,

V20,;(VD el (V) (1-49)
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VIZ eigenstrain ¢ 2F4 L Th, I HEHEE L V.

BiL, B ORG R, Y, NMEWE) B ETwiik
@%ZT% FELDOHEL A & A FEiwm T ABRICH A T RIVF—F
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PREFACE Naoya Kamikawa, Tomohiro Tsuru and

Nobuhiro Tsuji

Texture Changes during Simple Shear Extrusion
(SSE) Processing of Pure Copper E. Bagherpour,
F. Qods, R. Ebrahimi and H. Miyamoto

Grain Subdivision Mechanism Related to Partial

Disclinations in Severe Plastic Deformation: A
Molecular Dynamics Study

Tomotsugu Shimokawa, Tomoaki Yamashita,

Tomoaki Niiyama and Nobuhiro Tsuji

Numerical Estimation of Frictional Effects in
Equal Channel Angular Extrusion

Vinicius Aguiar de Souza, Ikumu Watanabe and

Akira Yanagida

Multiscale Characterization of a Polycrystalline
Aggregate Subjected to Severe Plastic Deforma-
tion with the Finite Element Method

Tkumu Watanabe and Daigo Setoyama
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Effect of Roll-Bonding and Subsequent Annealing
on Microstructure Evolution of Accumulative Roll
Bonded Pure Copper
Yoji Miyajima, Midori Uchiyama, Hiroki Adachi,
Toshiyuki Fujii, Susumu Onaka and Masaharu Kato

Effects of Strain Rate during Multi-Directional
Forging on Grain Refinement and Mechanical
Properties of AZ80Mg Alloy

H. Miura, M. Kobayashi and T. Benjanarasuth

Three-Dimensionally Gradient and Periodic Har-
monic Structure for High Performance Advanced
Structural Materials Sanjay Kumar Vajpai, Han Yu,
Mie Ota, Ikumu Watanabe, Guy Dirras and Kei Ameyama

Application of Al-Si Semi-Solid Reaction for
Fabricating Harmonic Structured Al Based Alloy
Nur Zalikha Khalil, Sanjay Kumar Vajpai, Mie Ota and
Kei Ameyama

Synthesis of Ternary Ti-25Nb-11Sn Alloy by Pow-
der Metallurgy Route Using Titanium Hydride
Powder Bhupendra Sharma, Sanjay Kumar Vajpai and

Kei Ameyama

Elastic and Plastic Deformation Behavior Studied
by In-Situ Synchrotron X-ray Diffraction in
Nanocrystalline Nickel
Hiroki Adachi, Yui Karamatsu, Shota Nakayama,
Tomotaka Miyazawa, Masugu Sato and Tohru Yamasaki

Effect of Grain Size on Fatigue Behavior in AZ61

Mg Alloys Fabricated by MDFing

Yoshihiko Uematsu, Toshifumi Kakiuchi, Hiromi Miura and
Taishi Nozaki

Effect of Accumulative Roll Bonding (ARB) and
Subsequent Aging on Microstructure and Mechan-

ical Properties of 2024 Al Alloy
Ruixiao Zheng, Tilak Bhattacharjee, Akinobu Shibata,
Nobuhiro Tsuji and Chaoli Ma

Effects of Natural Aging on Age-Hardening Be-
havior of Cu-Be-Co and Cu-Ti Alloys Processed by

High-Pressure Torsion
Chihiro Watanabe, Masakazu Hibino, Ryoichi Monzen,
Seiichiro Ii and Koichi Tsuchiya

Atomic Scale Simulations of Relationship between
Macroscopic Mechanical Properties and Micro-
scopic Defect Evolution in Ultrafine-grained
Metals Tomohito Tsuru, Yoshiteru Aoyagi and

Tomotsugu Shimokawa

——Regular Articles——
[Materials Physics|
Preparation and Characterization of Ca;(Co,
M) 4,0y, ; Type Thermoelectric Materials Using the
Electrostatic Spray Deposition Method
Kenjiro Fujimoto, Takuto Isa, Haruka Sakurai,
Yuki Yamaguchi, Shigeru Ito and Keishi Nishio
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Anisotropic FMR Linewidths in Epitaxially
Grown Si-Doped 42-Fe Thin Films Shinji Isogami,
Tetsuroh Kawai and Masaaki Futamoto

Characterization of Al/Ti Nano Multilayer as a
Jointing Material at the Interface between Cu and
Al,04 Jianglong. Yi, Yupeng Zhang, Xinxin Wang,

Chunlin Dong and Haichun Hu

[Microstructure of Materials]

Effect of Microstructure Factors on Stress Corro-

sion Behavior of Mg-xSn Alloys (x =2, 5, 8

mass %) Pei-Shan Chang, Chun-Hung Chen and
Chuen-Guang Chao

Local Structural Arrangement of Amorphous Al-
Ni-Co Alloy during Uniaxial Tension: A Molecular
Dynamics Study Ye Li, Ming Lv and Hongyu Liang

Study of Refinement and Morphology Change of
AlFeSi Phase in A380 Alloy due to Addition of Ca,
Sr/ Ca, Mn and Mn, Sr

Meng Wang, Wilson Xu and Qingyou Han

In Situ EBSD Analysis on the Crystal Orientation
Relationship between Ferrite and Austenite dur-
ing Reverse Transformation of an Fe-Mn-C Alloy
Kengo Hata, Masayuki Wakita, Kazuki Fujiwara,

Kaori Kawano, Toshiro Tomida, Masaaki Sugiyama,
Takashi Fukuda and Tomoyuki Kakeshita

[Mechanics of Materials]
Reverse Process Design Method Based on
Recrystallization Models of CMn Steel

Yong Zang, Zebo Zhao and Qin Qin

Basic Deformation Mechanism of Bce Titanium-
Based Alloy of Gum Metal
Yasushi Kamimura, Satoru Katakura, Keiichi Edagawa,
Shin Takeuchi, Shigeru Kuramoto and Tadahiko Furuta

[Materials Chemistry|
High-Temperature Oxidation of Nickel-Dispersed
Mullite Composites in Air

Hai V. Pham and Makoto Nanko

Effect of a Kind of Metal Cation on Corrosion
Mechanism of A3003 Aluminum Alloy in Tap
Water

Kyohei Otani, Masatoshi Sakairi and Akira Kaneko

Effect of Electroslag Remelting Parameters on
Primary Carbides in Stainless Steel 8Cr13MoV
Wen-Tao Yu, Jing Li, Cheng-Bin Shi and Qin-Tian Zhu

Growth of Barrier Type Anodic Film on Magnesi-

um in Ethylene Glycol-Water Mixed Electrolytes
Containing Fluoride and Phosphate

Khurram Shahzad, Chunyu Zhu, Etsushi Tsuji,

Yoshitaka Aoki, Shinji Nagata and Hiroki Habazaki

Optimal Combination of Calcination and Reduc-
tion Conditions as well as Na,SO, Additive for

Carbothermic Reduction of Limonite Ore
Guan-Jhou Chen, Jia-Shyan Shiau, Shih-Hsien Liu and
Weng-Sing Hwang
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[Materials Processing|
Influence of Back Pressure on Slab Edge Deforma-
tion Behavior during Width Reduction Pressing
Shunsuke Sasaki, Hiroto Goto, Tatsuro Katsumura and
Masaru Miyake

Evaluation of Machinability of Austempered
Spheroidal Graphite Cast Iron for Continuous
Casting

Akihiko Ikuta, Minoru Hatate and Tohru Nobuki

Effect of Coat Permeability on Melt Velocity of
Molten Aluminum Alloy in Expendable Pattern
Casting Process Sadatoshi Koroyasu

Wear Resistance of Industrial Pure Iron Treated
by Nitriding and Quenching Followed by Aging
Process Osamu Furukimi, Hiroki Katafuchi,
Masatoshi Aramaki, Muhammad Kozin, Satoshi Oue,

Koki Yoshida, Ichito Narita, Naoya Yamada and

Masayuki Yamamoto

The Relationship between the Spark Plasma Sin-
tering Temperature and Mechanical Properties of
Combustion-Synthesized «- and f-SiAlION
Masayuki Koshiyama, Hazuki Sako, Munekazu Ohno and
Kiyotaka Matsuura

Formation of ZnO/Nij¢Zng,0 Mixture Using
Mechanical Milling of Zn-NiO
N. Setoudeh, Cyrus Zamani and Mohammad Sajjadnejad

Defect Detection Using Quasi-Scholte Wave for
Plate Loaded with Water on Single Surface
Takahiro Hayashi and Rei Fujishima

Characterization of Polycrystalline Tungsten Sur-
faces Irradiated with Nitrogen Ions by X-ray Pho-
toelectron Spectroscopy Yoshitomo Kamiura,

Kenji Umezawa, Yuden Teraoka and Akitaka Yoshigoe

Effect of Sintering Temperature on the Micros-
tructure and Properties of Ultra-Fine Ti(C,N)-

Based Cermets
Xian-rui Zhao, Dun-wen Zuo, Meng-xian Zhang, Feng Xu,
Jin-fang Wang and Shang-shen Feng

|Engineering Materials and Their Applications]
Sintering Behavior and Mechanical Properties of
Magnesium/p-Tricalcium Phosphate Composites
Sintered by Spark Plasma Sintering

Kai Narita, Equo Kobayashi and Tatsuo Sato

Thermoelectric Properties of Fe,VAl-Based Thin-
Films Deposited at High Temperature
Satoshi Hiroi, Masashi Mikami and Tsunehiro Takeuchi

Effect of Tin Addition on Inhibition of Cast Crack-
ing in Mg-Al-Ca Alloys Hajime Kato,
Koshiro Kitayama, Kazuma Hibi and Hiroyuki Kawabata

Bulk-Type All-Solid-State Lithium Batteries Us-
ing Complex Hydrides Containing Cluster-Anions
Atsushi Unemoto, Koji Yoshida, Tamio Ikeshoji and
Shin-ichi Orimo

L2 REF



Composition-Controlled Fe-Ni Alloy Fine Parti-

cles Synthesized by Reduction-Annealing of Poly-
ol-Derived Fe-Ni Hydroxide

S. Fujieda, W. Miyamura, K. Shinoda, S. Suzuki and

B. Jeyadevan

|Environment|

A Model of Scale Formation on Inner Carbon Steel

Pipe Walls for Transporting Hot Spring Water
Motoaki Morita and Osamu Umezawa

——Rapid Publications——
Mechanism of Metastable Wistite Formation in
the Reduction Process of Iron Oxide below 570°C

Zhiyuan Chen, Kuo-Chih Chou and Kazuki Morita

Applying Underwater Explosion for the Libera-

tion of Neodymium Magnet Rotor Followed by
Thermal Treatment for Recycling

Li Pang Wang, Wei Sheng Chen, Chih Mei Chou,

Kenji Murata and Toyohisa Fujita
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