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Fig.1 Microstructures of Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce alloy (a)
and Fe-14Mn-6Si-9Cr-5Ni alloy (b)
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Fig.2 Cumulative mass loss versus cavitation erosion time for
Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce and Fe-14Mn-6Si-9Cr-5Ni

alloys in distilled water and 3.5% NaCl solution
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Fig.3 Cumulative mass loss rate versus cavitation erosion time
for Fe-14Mn-68Si-9Cr-5Ni-Nb-Ce and Fe-14Mn-6Si-9Cr-
5Ni alloys in distilled water and 3.5% NacCl solution
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Fig.5 Polarisation curves with cavitation affecting cathode

reduction (a) and anode oxidation (b)
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Fig.6 Polarisation curves of Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce (a)
and Fe-14Mn-6Si-9Cr-5Ni (b) alloys in 3.5% NaCl

solution under quiescent and cavitating condition
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Table1 T, E, C, Scg, Skc of the alloys in 3.5% NaCl solution

Alloys C/mgh”!  E/mgh?  Sge/mgh?  Scg/mgh”’ T/mgh
1#  0.0003 0.23 0.008 0.13 0.37
2# 0.03 0.35 0.49 0.44 1.31
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Table 2 Contribution of erosion (E),corrosion(C), interaction

between corrosion and erosion (Scg, Skc) to the

overall cavitation of the alloys in 3.5% NaCl solution

(%)
Alloys C/T EIT Sec/T Sce/T
1# 0.08 62.16 2.16 35.14
2# 2.29 26.72 37.40 33.59
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Cavitation Behavior of Shape Memory Alloy FeMnSiCrNi Containing Nb, Ce in 3.5%

NaCl Solution

Long Nidong', Zhu Jinhua®
(1. Air Force Engineering University, Xi'an 710038, China)
(2. Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The cavitation erosion of shape memory alloy Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce in 3.5% NaCl solution was investigated by using
an ultrasonic vibratory apparatus. Free corrosion potential and polarisation curves of the alloy in 3.5% NaCl solution under quiescent and
cavitating condition were studied. The results show that Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce alloy has excellent cavitation erosion resistance in
3.5% NaCl solution, cavitation erosion rate is 0.37 mg/h. Cavitation can shift free corrosion potential of the alloy in the active direction for
about —65 mV. Corrosion current of Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce alloy is very low in 3.5% NacCl solution under quiescent and cavitating
condition, therefore, Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce alloy shows high corrosion resistance. The relative contribution of electrochemical
corrosion rate and pure mechanical erosion-induced corrosion rate to the overall cavitation eroson only amounts to 2.24%.

Key words: cavitation erosion; synergism; FeMnSiCrNiNbCe shape memory alloy; free corrosion potential; corrosion current

Biography: Long Nidong, Ph.D., Associate Professor., The Engineering Institute, Air Force Engineering University, Xi'an 710038 , P. R.
China, Tel: 0086-29-84787507, E-mail: longnd@163.com



