
� 47� � 3� ��������	                      Vol.47, No.3

2018�      3�                        RARE METAL MATERIALS AND ENGINEERING               March 2018

�����2017-03-20

���	����	
��
��� (�863���) (2006AA06A105) ��������������
 !��"#$%&'(

(PLN0609)


��
�)*+,-,1972�.,/0,123,������/045�678,9: ;< 610500,E-mail: yangshizhou@163.com

2205 �������� H

2

S 	
��
���

�������

���

1,2

����

1

�� �

2

�	 


1

(1. ������,9: ;< 610500)

(2. 9:=>?@	
�A,9: BC 618000D

� ��EF C GH$%��I 2205 JKLMNOPQ H

2

S HRSTUVWXYZ��[\]^_`ab,2205 J

KLMNO NACE cd A efghijkTlUVWXmV^no OM�SEMpEDS �qr�stuvwx 2205 J

KLMNTUVWX�[yzIa{#X�X|};�H

2

S ~��H ������X|������(�'�,O

(�'�g��,no���[\���[��.,�����^

����2205JKLMN�CGH�%�H

2

SUVWX����[

�������TG142.71�TG174 ������A �����1002-185X(2018)03-0904-06

��������	
��
��������

����������� !"#$%&�'()*

+,��-.�/01�� H

2

S#$�23��� 

45467�89:� H

2

S ;<�=>��.? 

(Stress Corrosion Cracking�SCC)�@AB��6��

C�;<DEFG�HI�JK���-�����

 

[1,2]

)LM�.�NO�-DEPQ�RSDT�UV

,�:�����	
WX�GTQ YZ)[\]

5�^_��`��	abc+,��-.�de1

H

2

S=>��� fghTi�jk

[3,4]

�*��lm�

nA]opqrstuWvwhZx�f��yz{

|jk�I}�~�=��h��1 H

2

SNi�-�

.�1)�:�*� H

2

SNi�-�.�de1��

������/0�c�=>���7h�����)

S'�b�7=�ABn�uW�����Z|RS

����,���=������_ SMC _���

�������� 028�852�G3 t� �����

!¡¢£�¤	
����� SM22Cr�SM25Cr�

SM25CrW ��]o¥¦ Sandvik �����

SAF2205�SAF2207t§¨©ª«��) 

§¨©ª«¬Duplex Stainless Steel, DSS­��®

¯�>�,°����,°���±²�³´�µ,�

�=>��.?]o�¶·��t�}¸¹�=�*

h�º�������»	�¼½¾¿tG�_q	


ÀÁ

[5]

)§¨©ª«*Â[ÃÄ1RSÂ´��=

>��,°�ÅE:*NSÆÇ�	
ÃÄ1�ÈÉ

Ê7E8S���,��Ë\5��Ì�ÍÄ�©Î

Ï»�AB���� Ð!"ÈÑ�Ò@:§¨©ª

«ÐÓ7Ô SCC .?t�CÕÖ

[6,7]

)Wc��Ô×

�����/0�c§¨©ª«�=>���7h�

����)2205§¨©ª«:§¨©ª«1@�iØ

T�ÍÙ�:Ú�ÛÜÝÞßàáÞ©ª«�âRS

³´�µ,�±²�ãä,�E®³��1tÆ»å

=>��,°ææÚd 18-8ç©ª«�yRS³´�

èé��è¶·��°>�êë±²: 304 ç©ª«

� 2 ì)íî«1�N�iïð 18-8 ©ª«� 1/2�

ñòhóôõ	
��ö÷�©ø)2205§¨©ª«

ùÍúû��ãäuü5ýÔþ3���ä��*ã

ä�de1����/cEä����>�,°o�

��,°�SÂT	
�{#$h_���b�DT

'(

[8,9]

)�
�t

[10]

�� U �����ý���=

�
���ý���»���tuüc 135�318�2205

§¨©ª«fgh=>��.?ý��jk)�I�

 2205 §¨©ª«RS³´�è H

2

S =>��,°

�³´�>�,°)�!1y"Sc 2205§¨©ª«

RS³´è H

2

S =>��,°�lmfg���#

$)��1�2205 §¨©ª«* 100 %]&�N Cl

-

� H

2

S '( mg/L �Ë1,/01)S�~=��Ö



� 3�                         )*+��2205JKLMNO�� H

2

SHRSTUVWXYZ��[\]              �905� 

*

[11]

��AVESTA�§¨©ª«n�+ �,-./

[12]

0ðE1:2* SCC �O»å=>��.?(Sulfide 

Stress Corrosion Cracking, SSCC)UV)§¨©ª«�

=>��3�vò�/0Lá�AB�4�56�7

81"SZ9:;�ý�uü°<x 2205 §¨©ª

«*©=NÆt>�/01�� SCC�?°,) 

C ç/@�

[13]

:jkAB�� SCC �ZÙû�u

ü)â©�?]AB�CÎAB=>��?D����

��]oÎ?EF�1?]údG�sÈ=>�TH5

fZICÎ?D���»]oÎ?JK��»�ØG�

�:{Ùuü°LMäCÎAB*8x��/0&:N

O�)¡jk�� Cç/ý�jkh 2205§¨©ª«*

NACE PA A QR¬5%NaCl+0.5%S CH

3

COOH+T�

H

2

S+UVW­

[14]

1=>��gð�úd OM�SEM�EDS

��»�XY��hAB SCCZ����oÎ?�lm) 

���������

[\ GB/T 15970.5-1998]�¤����=>��

^ 53�_Cç/@`�ùa�=�b

[15]

��� Cç

/@�5c@ 2205 §¨©ª«* H

2

S /0&:N�

�Î?�E@`de�f 1gÊ) 

ðhhw Cç/@`õ�pi=>���j (1) -k

l²D

0

���j (2) -kÈmHCç/�Øn�oD

f

) 

2

0

π

4

d S

D

Z E t

=

                            (1) 

0f

DDD −=

                           (2) 

j1_D ð C ç/Èmp�o(mm)qD

f

ð C ç/È

mH�o(mm)qD

0

ðl²(mm)qtð@`r²(mm)q

dðstMo(mm)qSðsÈ=>(MPa)qEðu,v

i(MPa)qZðwxy' 

õz�j1nv�=> S =H�AB�u,D

{)c�|[����5+�Eu,D{}.x�ê

ë±²~�)¡jk1 2205 §¨©ª«�u,vi

E=185 GPa�Svu,D{ 605 MPa�D = 31.68 mm� 

 

 

 

 

 

 

 

 

 

� 1  CGH�� ¡¢£� 

Fig.1  Schematic drawing of specimen used in C-rings test 
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Fig.2  Development of crack on surface of C-rings specimen made of 2205 DSS: (a) starting, (b) 120 h, (c) 240 h, (d) 360 h, (e) 480 h,   

(f) 600 h, and (g) 720 h 
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Fig.3  SEM images of the surface with the most concentrated stress in 

C-rings specimen 

�

�����������
�

ðh�� Cç/@`��W�¹o��EF�f

���?D���lm��@�H@`�=>Ø�1

��Wfgh¶·�¯���°±?D��¹�f 3

gÊ)Àf 31?]Á7�@`�W?DÖ×5�Ô�

ØÙÚ�1K[�yzÏ Éqc� Cç/5+�x

:/�Øõ�W=>ØT�{+ =>Ï�1��u

��Û��?D)Àf 3 11?]Á7�{ÙÖ×5

�Ô�?D*��de1��hÜÝ�Þùh?D�

fZI���{Ù?D�Ôx´: 2205§¨©ª«�

=>��,Ï´�ÌL)*§¨©ª«�8ß¨�à

1�?°:E1áZ¨c?D���$�hÜÝa�) 

��������
�

f 4 ð?D¾�?DÒÓ½Áâá�Ôc@�

I)c} 29°¿f?]Á7�*?D¾7Ôh Sâ

á��?DÒÓ"S7Ô Sâá�+ ?D¾NST

i�NO���å)¡jk�c@/0ðã H

2

S/0�

+ H

2

Sc?D���$�G�a�)äã H

2

S*?

D¾ñåJ�EñåH��� HÌ*[`h?D�Ê

��� S

2-

µ` Þ�¤����æ=)2205 §¨©

ª«�W¡çSZèé»ê2*�*í/0& H

2

S°

L` Þ�¤��æ=�+ �W�é»êë�hÌ

ì)*í/0&�í?°: Cl

-

@í¾é»ê��Ìì�

@w H

2

S*�Éñå��� HS

-

�S

2-

o H

+

�ñåH�

S

2-

`îï� Fe��æ=�{ð:*?D�Ùñc� S

âá�ÌL))Sjk� 

[16]

�H

2

S ñåH��� H

Ì*Â�Û}òó�îï��¤à�W�údÊ×f

�«1�*23º�ô�yõfö�÷����äö 

a 

b c 

d 

e 

f 

g 

50 µm 

10 µm 

2 µm 

 

 



� 3�                         )*+��2205JKLMNO�� H

2

SHRSTUVWXYZ��[\]              �907� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  �%4 CGH�� SEM«¬� EDSm­uv 

Fig.4  SEM images (a, c) and EDS analysis (b, d) of specimen used in C-rings test: (a, b) in crack and (c, d) around crack 
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Fig.5  Pitting potential measurement of 2205 DSS: (a) anodic 

polarization curve and (b) hysteresis loop curve 
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Abstract: Stress corrosion behavior and cracking mechanism of 2205 duplex stainless steel (DSS) in saturated H

2

S environment were 

studied by C-rings Stress Corrosion Cracking Test. The results show that 2205 DSS has good resistance to stress corrosion in Test Solution 

A of NACE Standard. Through OM, SEM, EDS and electrochemical analysis, we find that stress corrosion cracking in 2205 DSS 

undergoes the following procedures: pitting corrosion on surface, formation of corrosion hole, dissociation of H

2

S, absorption of H atoms 

and their diffusion from corrosion hole to inner metal, then gathering at some place in matrix, finally initiation of cracks by hydrogen 

induced cracking mechanism and their gradual propagation. 

Key words: 2205 duplex stainless steel; C-rings stress corrosion cracking test; H

2

S stress corrosion cracking; hydrogen induced cracking 
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