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Abstract: The microstructures of the ferromagnetic shape memory alloys Mn,NiGa (x=0, 0.02, 0.06) at room
temperature were investigated by X-ray diffractometry and TEM. XRD results show that the main phases of all the three
alloys are austenites. By TEM and HREM, remarkably various microstructures can be found in Mn,,,NiGa alloys with
different contents of Mn element. Ni,In-type hexagonal MnNiGa phase is found in the Mn,NiGa alloy. Beside MnNiGa
phase, a few of layered non-modulated martensites appear in matrix of Mn, pnNiGa alloy. Non-modulated martensites
appear conspicuously in Mn, (¢NiGa alloy, meanwhile, MnNiGa phase disappears in this alloy. By HREM observation,
the local lattice distortions which form nano-scaled domains with a characteristic of strain glass are found in the
austenites of these three alloys at room temperature.
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Fig. 1 Structure schematic diagrams of Cu,MnAl-type Ni,MnGa austenitic phase (a) and Hg,CuTi-type Mn,NiGa austenitic phase
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Fig. 2 XRD patterns of three alloys at room temperature
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Fig. 3 Bright-field image of Mn,NiGa alloy at room temperature (a) and SAED patterns for austenitic phase ((b)—(d)) and Mn-poor
phase ((¢)~(g))
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Fig. 4 NiIn-type hexagonal structure (a) and simulated SAED patterns (b)—(d) of MnNiGa
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Fig. 5 Bright-field image of Mn, (,NiGa (a), SAED patterns for matrix phase (b) and Mn-poor phase (c) and HREM image of grain

boundary between matrix and Mn-poor phase (d)



762 A G m A R

2014 £ 3 H

d(0112), =2.0525 A o T3obh, XA 42 0 e X 35
FAAE— SR, Wl 6 Fiow, Ik PR s
PALERIRIRY, IR WY ) H AT 0, 5 A A
PRI AR e L th A3 B AT BE AL, SAED i
ks 25 R 6 FHEIFTR), RIX P AR

1] 6 2R A ALEE T AR DY 7 S5 PR T G, 5 TH)
BEN 14/mmm, k&S ECN a=3.9192 A, ¢=6.7842 A,
SCHR[L7]HEAIESE T /R %0 FAR 220 2 E M 1)
Mn,NiGa &4 A EA B2 120K 5 A 2R, T
XA ) PR 2R JAA b P o AR RR A B,
ALY XRD 1% AN GE W] WA .

e R 4o
6 o ARG AR [110] 5 77511 SAED

#

Fig. 6 Bright-field image of no-modulated martensite and

corresponding SAED pattern insert

223 Mn,oNiGa H4: A2 551

Mn, ,NiGa &4 NASHTE Mn M, (ERAVFS
X ABAE AR JORE [B]E JEARA 2R, ] 7(a) R (b) T
N, T AR S (L 7(c)) e H
SAED REbr & 45 ROLIE 7() B 4T, RILXFZ
WAL EAAE I KR WRIEATH 0T, X2
L INE ST A ol i R N P S B T D
Mn, sNiGa 11 XRD #5155 ThR T, briE 4h
Rk 2 Frow.
2.2.4 RS PO T R AR T 45

WL 3 ol o A o B AR A R (111 B
CLOOY 5 1T 1o 23 HL 1 S A AT, R IIAE 350 0 IX 5k
8 7 ) EXIAEAE A IR AR, SRR AR b5 B G AR 1
22T A 95 B 8 Frzn A L M, o6NiGa 4 4 191
EAEIX 3 Fi 4 PR R I, 18] 8(a) U (220)
it T8 43 D)3 S~ (R AN R DU HE 210 5 Lt T 0 25, A
T 3 Jed 10 DX Sl JE T [R) AN — 20, AN[00 1] s i1 1
B PR AR RS HAE (220) T _E 3 43 DX 48 5 T A
WIHEZ T B oK A 5, Bl 8(b) T, X Pl A A1
T T 6 DX HL AT S U T R B A ) el T U
P2 A AT S0 AP 8(b)ii Bl Tz o IX Sl
JEE () A AR PT A T B AR AH LA g oK R [ e (R T 2
OIARAE R RS, X EE Ti-Ni &4 R PRI
VAR FAH P 2 URA L. IX UL E Mn,NiGa & 4
AT REAFAE N AR B o T3 R 4 L T S
NI X ST AL (FFT) 840 J5 R B s X 3 (U,
Bl 8(c) 7 HE BT 4 )X I ¥ L~ AT 5 JE S ()R B R A
7, V%X A B He,CuTi T 545 (WL K]
S(C)MIE T HR), 1R WRERE B2 &hky, XSbTHEEMATHE
— .

7 MnyeNiGa & AT T R AZE S R ZARAL S W5 . AR 1101478 K] SAED 3% (1 1) A1 s 73 H L 1

RTAT ¢

Fig. 7 Bright-field image showing layered microstructure with twinning orientation relationship for Mn,NiGa in different

magnifications ((a), (b)) and corresponding SAED pattern in inset and HREM image for twining microstructure (c)
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