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1 Fe-17Mn-5Si-10Cr-5Ni & 41 304 RNER AL 00

Table 1 Chemistry compositions of Fe-17Mn-5Si-10Cr-5Ni alloy and 304 stainless steel

Mass fraction/%

Material
C Si Mn Ni Cr Al Fe
Fe-17-Mn-58Si-10Cr-5Ni 0.03 4.50 17.23 5.29 10.30 0.01 Bal.
304 stainless steel 0.04 0.33 0.93 9.32 18.63 0.02 Bal.
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Fig. 1 Specimen of bending fatigue test (Unit: mm)

N

& =3.5%

max

|

B2 AR R

Fig. 2 Oscillogram of strain and time
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Fig. 3
(a) Downward; (b) Upward

Simplify mechanical model of bending process:
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Fig. 4 Internal force diagram(a) and bending moment

diagram(b) of downward bending process
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Fig. 5

Internal force diagram(a) and bending moment

diagram(b) of upward bending process
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Fig. 6 XRD patterns of 304 stainless steel under different

bending cycles
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Table 2 Phase constitution of 304 stainless steel specimens

with different bending cycles

Phase constitution/%
Bending cycle -
y a
0 100 0
1 42.3 57.7
5 38.6 61.4
10 16.4 83.6
30 9.8 90.2
63 3.7 96.3
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Fig. 7 XRD patterns of Fe-Mn-Si memory alloy under
different bending cycles
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Table 3 Phase constitution of Fe-Mn-Si memory alloy

specimens with different bending cycles

Phase constitution/%

Bending cycle
y e o
0 100 0 0
1 52.6 47.4 0
10 19.6 80.4 0
100 4.5 95.5 0
500 2.6 97.3 0.1
1159 1.3 98.4 0.3
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Fig. 8 Microstructure of fatigue fracture inside Fe-Mn-Si
alloy(a) and 304 stainless steel(b)
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Fatigue properties of Fe-Mn-Si memory alloy

SUN De-ping', JU Heng?, YUAN Hai-chao'

(1. College of Marine Engineering, Dalian Maritime University, Dalian 116026, China;
2. Mechanical and Power Engineering College, Dalian Ocean University, Dalian 116023, China)

Abstract: In order to analyze the fatigue properties of Fe-Mn-Si memory alloy, the 304 stainless steel that had the same
parent phase was chosen as contrast material. The fatigue cycles were measured by bending fatigue test under the +3.5%
strain amplitudes, and the phase compositions and fractures appearances of specimens were observed with X-ray
diffraction (XRD) and field emission scanning electron microscope (SEM). The experimental results show that the
bending fatigue break cycles of Fe-Mn-Si memory alloy and 304 stain steel is 1159 and 63, respectively, their fracture
appearances are dimples and tearing ridges in turn. When the specimens break, the former phase compositions are almost
e-martensite, while the latter were basically composed by a’-martensite. The phenomenon indicates that the bending stress
induces the y—¢ martensite phase transformation of Fe-Mn-Si memory alloy, and the mechanism of fatigue strength
improvement inside Fe-Mn-Si memory alloy is that stress concentration and crack speed reduce in the phase transition
process.
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