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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-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.4  Free corrosion potential against time for Fe-14Mn-

6Si-9Cr-5Ni-Nb-Ce (a) and Fe-14Mn-6Si-9Cr-5Ni (b) in 

3.5% NaCl solution under quiescent and cavitating 

condition
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and Fe-14Mn-6Si-9Cr-5Ni (b) alloys in 3.5% NaCl 

solution under quiescent and cavitating condition
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) to the 

overall cavitation of the alloys in 3.5% NaCl solution

(%)

Alloys C/T E/T S

EC

/T S

CE

/T

1# 0.08 62.16 2.16 35.14

2# 2.29 26.72 37.40 33.59

� Fe-14Mn-6Si-9Cr-5Ni��rV(Fe-14Mn-6Si-

9Cr-5Ni-Nb-Ce��sZtu Nb�Cevwx(.yz

{|}~
���(� 3.5%NaCl R�	�q�Z�

��8?@AB2e�u��
����z(��M

��9:��(�a��,	)UVW�� 3%(b

c����
AB2(_���
���z��F�

��8������
z��s� 3 %. 1 \(

Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce ���456	��M

����
������
z�()*� 3.5%NaCl

R�	h�����
����z���(����

��	(��_�u�����
��
���"�

�� �

-¡(¢£¤K
 Nb�Ce vwx(-*¥¦

FeMnSiCrNi{§¨©�������� 3.5%NaClR

�	
����z%����z(ªf�«�¬­(

«�®M�u¯��°6	%�����	±�
6

1E-8 1E-7 1E-6 1E-5 1E-4 1E-3 0.01

-0.4

-0.2

0.0

0.2

0.4

0.6

a

E
/
V

 Quiescence

 Cavitation

1E-7 1E-6 1E-5 1E-4 1E-3 0.01 0.1 1

-0.8

-0.6

-0.4

-0.2

0.0

0.2

b

i/A·cm

-2

E
/
V

 Quiescence

 Cavitation

–

–

–

–

–

–



� 7�  !"#$%� Nb&Ce�'()*�� FeMnSiCrNi� 3.5%NaCl�����+,- �1173�

²³�6´lµ'B
¶��

���� �

1) ^·¸z¹º{§¨©�� Fe-14Mn-6Si-9Cr-

5Ni-Nb-Ce �456	%� 3.5%NaCl R�	e�u�

�
����z(��,!X" 0.23 % 0.37 mg/h(»

^Z Fe-14Mn-6Si-9Cr-5Ni���r®AB2
��,�

2) ¼l_¹º{§¨©�� Fe-14Mn-6Si-9Cr-

5Ni-Nb-Ce% Fe-14Mn-6Si-9Cr-5Ni� 3.5%NaClR�	


½���¾%��¿À
QF(iÁ��Â-*�Ã

ÄÅÆ�Ç�(È}½���¾ÉÊ(h-*�ÃÄÅ

Ë��Ì(È}½���¾ÉÍ��&dÎ{2(½�

��µ~ÏeÐf(e�¢+��
�����lm�

3)sZtu Nb�Ce vwx(Fe-14Mn-6Si-9Cr-

5Ni-Nb-Ce�����AB2
½���µ~ÏÑ2.2Ò

10

-5

A·cm

-2

Ó� Fe-14Mn-6Si-9Cr-5Ni ���?@AB2


½���µ~ÏÑ9.42Ò10

-5

A·cm

-2

Ó�ur®
ÔK

Õ(bc Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce �����AB

2�u��
����z(Ö� 3.5%NaCl R�	��

M
���,%���9:#$
��,=%`Ua

��,
 2.24%�

���� References

[1] Li Shizhuo(./0), Dong Xianglin(123). Erosion-Wear 

and Fretting of Materials(���4+56�7856)[M]. 

Beijing: Mechanical Industry Press, 1987

[2] Sun Shou(9 :). Cavitation Erosion and Its Prevention of 

Water Pump(; < = + > ? @ A )[M]. Beijing: Water 

Resources and Electric Power Press, 1989

[3] Hammitt F G. Cavitation and Multiphase flow Phenomena[M]. 

New York: McGraw-Hill, 1980

[4] Vyas B, Hannson I L H. Corrosion Science[J], 1990, 30(8~9): 

761

[5] Tomlinson W J, Talks M G. Tribology International[J], 1991,

24(2): 67

[6] Kwok C T, Cheng F T, Man H C. Materials Science and 

Engineering A[J], 2000, 290: 145

[7] Long N D, Zhu J H. Materials Science and Technology[J],

2003, 19: 1733

[8] Long Nidong( !" ), Zhu Jinhua(B�C ). Rare Metal 

Materials and Engineering(�������	
)[J], 2004, 

33(8): 852 

[9] Wang Baocheng(DEF). Cavitation Erosion and Electro-

chemical Corrosion Behavior of Metals under the Conditions 

of Ultrasonic Cavitation(���GH�������+�I

�JK+,-)[D]. Xi’an: Xi’an Jiaotong University, 2007 

Cavitation Behavior of Shape Memory Alloy FeMnSiCrNi Containing Nb, Ce in 3.5% 

NaCl Solution
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, Zhu Jinhua
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(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% NaCl 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%.
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