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Table 1 Martensitic transoformation temperatures of
NisgFei17Gay7r.«Co, alloys

Alloys Ms Mf As Af
NissFei7Gayy 94.5 91.3 98.3 101.9
Nis¢Fe7GazsCo,  119.3 112.9 122.8 131.0
NissFe7Gaz3Cos  133.8 122.0 134.4 148.5
NissFe7Gaz1Cos  177.0 143.0 139.6 171.0
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Fig.1 Optical micrographs of Nis¢Fe;7Gaz7.xCox alloys: (a) Nis¢Fe;7Gasz; (b) NisgFe7GazsCoz; (¢) NisgFe7GarsCos; and (d)
Ni56Fe17Ga21Co6
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Table 2 The volume fraction and crystalline dimension of y

phase for NissFe:7Ga,r..Co. A4 alloys

Volume fraction of y Crystalline dimension

Alloys phase/% of y phase/um
Nis¢Fe17Gazs 1.02 1.18
Nis¢Fe17GazsCoz 19.11 25.34
Nis¢Fe17Gay3Coq 43.44 61.26
NiseFe17Ga, 1 Cos 71.98 98.75
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Table 3 Phase composition of NissFe17Gazr..Co, alloys

Alloys Matrix phase/at% y phase/at%
Ni Fe Ga Co Ni Fe Ga Co
Ni55Fe17Ga27 56.6 16.5 269 57.5 23.3 19.2 -

Nis¢Fe7GazsCo, 57.0 14.4 265 2.1 57.8 20.8 18.4 3.0
Nis¢Fe17Ga3Cos 57.4 13.1 26.3 3.2 58.0 19.4 18.0 4.6

Nis¢Fe7Gaz1Cos 57.5 12.0 26.1 4.4 58.1 18.0 18.3 5.6




552 10

B, Ni-Fe-Ga-Co BATEICIZA &M AL J1244T N © 325

2.2 Ni-Fe-Ga-Co & W N=F1TA

K 2 J& NiseFe 7Gayr..Co,(x=0, 2, 4, 6)% fhikkE =
RN - AR M2k . A R LA, A R g
(s B G B A T 26 b 80 B S 1 e A, il el i
PERY Bt e N AR T B, H IR

% 4 75 Y NisgFe 7Gayy.,Co, A 42 2 7 22 1k RE Sk
Wi R ATLLE R BEAE Co HRIGIN, SR
VR 55 R it R i B 0 . BT R, 55 NiseFe;Gagy
HGaM, B Co THEIG, G AW Bitn,
{ABE Co & EEdE— 201G, AEMBEILARAHZN.

z(s)g: Ni55Fe17Ca21C0
9:3 250 i56Fe17Ca23Co4
% 2001
é 150} issFe17CaysCo;
“ 100}
50k NiscFe17Cayy
S B R B R B

Strain/%

E 2 Ni56F617Gaz7_xC0x ﬁ'é%ﬁﬁ@ﬁiﬁ-ﬁjﬁmﬂgﬁ
Fig.2 Tensile stress-strain curves of NissFe 7G,27.4Co, alloys at

room temperature
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Table 4 The mechanical properties of NissFe17Gaz7«Cox

alloys
Alloys 00,/MPa on/MPa 0/%
Nis¢Fe7Gays 89.3 97.5 2.2
Nis¢Fe 7GaysCo, 130.8 2253 5.1
Nis¢Fe17Gay3Cos 155.9 228.6 5.1
NiseFe17Ga, 1 Cos 230.2 339.8 5.4
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Fig.3 SEM fractograph of Nis¢Fe;;Gay; alloy
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Fig.4 SEM fractograph of Nis¢Fe;7GaysCos alloy
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Fig.5 SEM fractograph of NiscFe;7Gay;Coy alloy
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Fig.6 SEM fractograph of Nis¢Fe;7Gay;Cog alloy
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Microstructure and Mechanical Properties of Ni-Fe-Ga-Co Ferromagnetic Shape
Memory Alloys
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(1. Harbin Institute of Technology, Harbin 150001, China)
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Abstract: The microstructure and mechanical properties of NisgFe;7Gay7.,Co,(x=0, 2, 4, 6) magnetic shape memory alloys have been

studied, and the influence of Co addition on y phase and the mechanism for increasing toughness by y phase were revealed. The results

show that the microstructure of as-melted alloys is composed of martensite phase and y phase at room temperature. With increasing Co

content, the volume of y phase increases. For the martensite phase, the saturation solubility of Fe and Co atoms is fixed. If the total content

of Fe and Co atoms exceeds 16 at %, the residual atoms will exist in the form of y phase, which is rich in Fe and Co atoms. Besides, the

saturation solubility of Fe and Co atoms in y phase is around 23 at %. The tensile tests show that the yielding strength and fracture strength

increase with increasing Co content. The fracture mechanism of martensite phase is transcrystalline fracture, and the y phase is gliding

fracture, it proves that the y phase improves the toughness of experimental alloys.
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