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Resistivity Characteristics of Fe-Mn-Si Shape Memory Alloy
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Abstract: In order to analyze the internal relationship between the resistivity of Fe-Mn-Si shape memory alloy
(SMA) and the austenite () —>¢ martensite phase transformation and its reverse transformation, means of dy-
namic resistance measurement system, X-ray diffraction(XRD) , metallographic microscope and other methods
were used to measure and observe the resistivity, phase composition and microstructure of Fe-Mn-Si memory
alloy during tensile and heating process. The test results show that during the 0% =7.0% tensile strain of the
Fel7Mn5Si10Cr5Ni memory alloy, the resistivity of the alloy increases with the increase of the tensile strain.
During the y— e martensite phase transformation, the increase range of resistivity increases, and is consistent
with the change law of the content of e martensite. During the heating and cooling process of the 5.0% tensile
strained Fel7Mn5Si10Cr5Ni memory alloy sample, the alloy resistivity has a positive correlation with tempera-
ture. During the y—¢ martensite reverse phase transformation, the increase range of the alloy resistivity decreas-
es as the content of e martensite decreases.
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Table 1 Chemical composition of Fe17Mn5Sil10Cr5Ni
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Fig. 1 Schematic diagram of sample(size: mm)
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Fig. 2 Schematic diagram in the resistance
measurement of tensile test
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Fig.3 Stress-strain curve of Fel7Mn5Si10Cr5Ni
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Table2 Volume fraction of every phase in Fe17Mn5Sil10Cr5Ni
under different tensile strains

Strain/ % C,/% C/% C,/%
0 100.0 0 0
1.0 53.5 46.5 0
3.0 31.7 68.3 0
5.0 26.6 73.4 0
7.0 24.5 73.4 2.1
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Fig. 6 Strain-resistivity curve of Fel7Mn5Si0Cr5Ni
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