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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

»� Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce/ NaCl�í-�

�/ Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce � ���0�1

2*&'!"-3üo4j5-3ü6��QC�Ò

ü7V�89:-;<ûC�Òö
�#pQ��»

Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce � 0�1!"kl¡

"-%&���-ûC�Òö=5)ö#»�

Fe-14Mn-6Si-9Cr-5Ni/ NaCl�í-����j
£6

>?Û)k-/@Ò�AB-ÒCDliÐ-6¦å

EüFÒI	¬u-��j5£EüKG)k-;<

ûC�Òö
#

[9]

#pQ^�� �0�1(��)

k@!"Hâ-%&���-^�� ����0�

1-</ûC�Òö-.�w# 

c Fe-14Mn-6Si-9Cr-5Nid¼-Fe-14Mn-6Si-9Cr-

5Ni-Nb-Ce�ûC�Òö
�Il¡"-%&���-

ûC�Òö)ö¡
-DE�0�1¡Q<J-KL

	¡D-(��)k@!"kl¡"-</

Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce ( 3.5%NaCl o�@�©

¡u�~C�HIS~��HI#

��� Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce/ NaCl�í

S Fe-14Mn-6Si-9Cr-5Ni/ NaCl�íûC�Òö
��


#-tE0Ê 5 �C�ü�Ê

[9]

«g�¦M#.N

���OfgEüKG-Eü� TafelP}iÐ-Qh

;<ûC�ÒöR#
�#.N���Ofg3ü6

�-3ü TafelP}A"-Qh;<ûC�ÒöR�


�#�È���-bûC�Òö
#�
�J-û

C�Ò�Jl¿� i

corr

iÐ³ i′

corr

#

z 5  �F���E��(a)?�E�F(b)4EFz

Fig.5 Polarisation curves with cavitation affecting cathode 

reduction (a) and anode oxidation (b)

QSXûC�Ò�Jl�����-÷è£øù

S���+¨½¾^��ü�îï-.Ê 6 DË#

Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce S Fe-14Mn-6Si-9Cr-5Ni

^�(øù�+¨�ûC�Ò�Jl¦ÜQ 8.03T

10

-7

S 9.42T10

-5

A·cm

-2

�(���+¨�ûC�Ò�

Jl¦ÜQ 2.2T10

-5

S 1.43T10

-3

A·cm

-2

#½¾^�(

���+¨�ûC�Ò�Jl¿u�øù�+¨�û

C�Ò�Jl-p�(���+¨½¾^��C�5

}¬u#

¼¡½¾^�-&©(øùS��½¾�+¨

Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce ^��ûC�Ò�Jl

¿¼ Fe-14Mn-6Si-9Cr-5Ni ^�w 2 $�¯U-��

Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce ^�(���+¨ûC

�Ò�Jlc Fe-14Mn-6Si-9Cr-5Ni ^�(øù¨�

ûC�Ò�Jl�>d���¯U-p�-V/��

»C�>j5B0-Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce (

3.5%NaClo�@WX�>���~C�HI-<c¦

MÊ 4DÈ³�YZd�#

E

e,c

E’

corr

E

corr

E

e,d

Quienscence

Cavitation

i

corr

i’

corr

  log i

i

corr

i’

corr

 log i

E

e,c

E

corr

E’

corr

Ee,d

Quienscence

Cavitation

a

b

0 200 400 600 800

-0.16

-0.08

0.00

0.08

a

Cavitation

Quienscence

E

c
o
r
r

/
V

0 200 400 600 800 1000

-0.56

-0.48

-0.40

-0.32

b

Quienscence

Cavitation

E

c
o
r
r

/
V

Time/s

–

–

–

–

–

–

E

c
o
r
r

/
V

E

c
o
r
r

/
V



�1172� �������	
 � 38�

��������	
���������


�����������������������

��
���������� !"���#$��

��%�����#$��&'!()*��+, T

-*./"0

CE EC

T E C S S= + + +

   (1)

1	0E"��������2
��+,(3���

456	
��,7C "�������	
��+

,7S

CE

8�����#$��9:��
;<,7S

EC

8���9:#$��
��,�S

CE

� S

EC

=% S >

8��9:���9:������
;<,�

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

��� 3.5%NaCl����������������

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

?@AB2%��AB2
�����, C %

S

EC

-*�CDEFGHIJ
��KL*��MN

OP��)QO
%HIOP
 Fe-14Mn-6Si-9Cr-

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

R�	
 T�E�C�S

CE

�S

EC

ST E�C�S

CE

�S

EC

�

��, T 	)U
VW!XYZ. 1 %. 2�[. 1

%. 2\(Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce��(1#)
 E�

C�S

CE

�S

EC

S]^Z Fe-14Mn-6Si-9Cr-5Ni��(2#)�

_Z Fe-14Mn-6Si-9Cr-5Ni-Nb-Ce��(���,%�

��9:#$
��,=%`Ua��,
 2.24%(

�����%���#$
����=%UPa��

,
 97.76%7_Z Fe-14Mn-6Si-9Cr-5Ni ��(��

�,%���9:#$
��,=%Ua��,


39.69%(�����%���#$
����=%U

a��,
 60.31%�bc&d����M
��9:

efZ��9:(ghijk��lm	*����

"n(��9:"o
pq

[2

�

3]

�

� 1  � 3.5%NaCl������	 T�

��

�E�

��

�C�

��

�S

CE

�

��

�S

EC




Table 1  T, E, C, S

CE

, S

EC

of the alloys in 3.5% NaCl solution

Alloys C/mg·h

-1

E/mg·h

-1

S

EC

/mg·h

-1

S

CE

/mg·h

-1

T/mg·h

-1

1# 0.0003 0.23 0.008 0.13 0.37

2# 0.03 0.35 0.49 0.44 1.31

� ������ 3.5%NaCl ���������	��� E�

��

�

��� C���������	���� S

CE

�

��

�S

EC

�

���� T���	� 
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) to the 
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Cavitation Behavior of Shape Memory Alloy FeMnSiCrNi Containing Nb, Ce in 3.5% 

NaCl Solution
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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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