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Abstract: Magnetic shape memory alloys are a new kind of metallic functional materials developed in 1990s. The mag-
netic shape memory alloys possess both thermoelastic martensitic transformation and magnetic transition. Therefore the
shape memory effect can be controlled by the magnetic field. Besides, these alloys also exhibit magnetoresistance, magne-
tocaloric effects, etc. The magnetic shape memory alloys have been the intensively studied topic in recent years. In this
paper, we firstly introduce three basic features of magnetic shape memory alloys, i. e. the martensitic transformation and
magnetic transition, magnetic-field-induced twin variants reorientation, and magnetic-field-induced phase transformation.
Secondly, the developments of Ni-based, Co-based and Fe-based magnetic shape memory alloys are reviewed. Finally,
the future trends of magnetic shape memory alloys are prospected.
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Fig. 1 Two types of magneto-structural transition of magnetic

shape memory alloys
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A - m’/kg, J& Ni-Mn-Ga & 419 2 1%, TEWK b @437 F 3%
137 3% [l RN AZ
3.3 Fe E#MMNKIZIZESE

Fe JL @ M B RICHIZ & & T AL 4E Fe-Pd, Fe-Pr,
Fe-Mn-Ga, HH1, Fe-Pd Fll Fe-Pt J&3F Heusler % % {4 &
RICIL B4 o Fe-Mn-Ga 45 4 (K0 37 77 #HJ& T Heusler
B4

Fe-Pd FlI Fe-Pt £ & BRHAT HE & [RIKAHAE S, 18
FUAF R R . mE meAh, fER S 4
WA T W1 R 35 % 78 & 1 3B 1w 77 A 1Y 4% KRG B0
A8, A 20 {20 90 AEAUR, i 2 P T IR 11 ik
HIRARICIC & &80 Z 0 oE . HSE, FLAE 1980 4 AA]
LT RAE Fey Pdy 5 4 FHOLEE B T B O [R AR AR 2
L [ AR A2 2 DT O 7. 7 A A2 SR TG DU 5 AH . k2
VR, L DU TS R A g R DU T A, (X SR — AR
PME L ORATE L R AR . BT L, — BB ARG Y T
A, B R R AR, AR, JF EOO R
Ty B AR 728 R AR S0 AZ 5% B A K% i B A8 2 AR A
TEXMIEOLT, BHERRC I A, 285 & TR 2
1173 KiB Kk, SRIG AT K. Fe-Pd Hl Fe-Pt & 45 Y4
SR PR S AR TR B 85038 B (940 29% ~
32%Pd( 7040 ), JF HAHZS il B8 i i T ik, ik PR
T XA A SR

Fe-Mn-Ga & it 1 A" JF & th ok 19 # 16 B HRac 12 &
G RN RGHIIE T Fe-Mn-Ga £ 42 1 iy 1A 5
ey, e BRAE H AL/ INB JRL 23T B N i i B AT M0 S T 2
HaY AR5 R S5 L N A A 7. 7 R TRT o 375 FRY 3L
MIZEH " . Fe-Mn-Ga & 4 #9440 57 75 B A B4 PE 2
FRIRFHAZ AL, AR S 7™ W D A0 U J7 # o (A T Y
2, HATC 24 FH Fe-Mn-Ga 7 4 # 5 M T [Q AR AR A2
Yoy NG 1 EAA 2 T B TR AR A ARG B A2 . Wi
S5 H Omori % 43 5| 7E Fey, Mny, 5 Gay, 5 Fl Fe,, Mn,,-
Gayy ™ A G S T RS S T GRS . I, A2
TEIX 5 4 P AJAT F 2 ) BARO

4 % E

F 1996 4F 24K 15 4R[E], AMTE 20 #E AR
ICICE BT T BN IZ MR ARBETE, 0 IX S A
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READRIHABROEE Y . AHASRAIE | B0, 25 75 1T PR IR
C LB . HE, Seg ZiHNELRY
EINTREVAE N A= G L NS R I R i R A B 2N
AL E EARAE T IR TS BE, BESEPR b A HR
B AR MR R, B, BARE T
5 2 ity PRI 8 R S5O A SN H I e A A R A
SEBRI RO VERE , (ELREBSON AL Y ASRR E TR 2 e 20T B SE
PR DG SRE IR, PN, RS A AL Y S Bl i S e ik
JUANRHSRL, I 8 T35 38 R G R P B S (R e % . BT LA
AT AR 375 5 AR A B4 Wi 55 T 7 0 2 R SR T 5 T Y T
BEAh, PEREFLILHY Ni-Mn-X (X =Ga, In, Sn, Sb) 74/
Wett @2, WfT7E AR RERFVE AR T 32 W & B 1Y
PN IR R ARICAL & 4 BURIE L35 T T5 10
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B2 515 B8 2k HUAA R G rBL R

5 [ REIRR 57 12 30T s ) [ R S 8 38 SO R 2 (A1 se R o MBI WEFE N R T T R R DG B A R 7 A vy T
HLIBL S o BT TR RAECH B RAR) |

BRAL AR A BRI — SRR, BB AR — 00 3 BRALBDRE R T N BER S
AR T SRR TR R 2 — o BRR K 2 TR 2 B BRI T A5 R R LR g R A e B 4R
B2 A AT R R T TE B AT R R K2R o WRBERS BB X — L AL F B TR FHBE R B, REREA 2%
i e K FH B HL T R

WFSEN BT R F A BR AT R B BRIR W (BFO) o IR RR 5 i 1 (0 IR 6 AN [R) 53 9 e, FE R0 BIOK 19
P PR RS A LA RS 3 AN IR A LG . R AR, RS HL R E D 50 ~ 300 nm, WEEED 2 nm, AL L BE KA
PERH S o AR FE N G AT L3 R b R 3 PR B P S ORI L st 1, (AR BMOL R BT IR BT, R
WG T IR ST PR GE [ 2 SRR i B TR 22

SN GG BT B BRI ER TR, BRAS T AR B i B IR AR Z A T, BERDE T DR R T, JF
TEWEEE F LIRS/, X AR B BT AR P-N 454, W nliE il i TWRBE R HL I o il 25 Pk, WP BB E
WERETE$ o HL IR b BAT T ERAME AT SRR NTIT et — BB RS, ] A A S ) L A R Hh 2 R B LA, R RE
b B ARG o XIS OLA AL K AR A AR, B 22 % i A S e AP A IRAR A8 A s b, o T il B IR 3
B

TEBGEERI PO, h TR, SRR, AR E . fERRRER — O, TR, SO AHER; T
I3 — Mz OHER, T EAHE R o R PHAERL B Z BT A BUR AR, S il Tl 7 Al X iUl 4 &, (HOR X FE 00
ASAEBBRIER TN F B, PO AR B W VR A S o ARAE RIPEAR R, SR PEARMR A B, 3 A =S 2 A B iy
J7 s gy, Ty A RO A A R, I A AR R 2l BAR A8 Y L

BRERRER WA B A — ARG AR BHRE FE AR, DR & RO A SR AN e 2B S B, T LA 7™ A 8
R R R, FEANREF 2R LU AR . (R TE N BB, FEAL AT HA S R G F i gk i AR, SRR e
BRI

FURTAIETE N B3 TE A 8 A AT 58 Al S 4 A B AR o AT TR, SZBOAR ISR R F C BH RE e it , 5 i K BH fE
W= AR BGR PHL, R BER MR SR TR FHRE R AR, A R AR 7™t P BB i K A K BH RE P v

(RR: FHELAR)



