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SSC Resistance of Super 13Cr Martensitic Stainless Steel
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Abstract: H:S stress corrosion cracking (SSC) behavior of super 13Cr martensitic stainless steel at the
simulated and standard environments has been studied with four-point bent test, electrochemical
measurement as well as Scanning Electron Microscopy (SEM) analysis methods. The results show
that the super 13Cr martensitic stainless steel behaves a high SSC susceptibility at the standard env+
ronments, and the cracks stem from surface corrosion pits because of the occurrence of H2S and CI'
making the pitting potential of super 13Cr martensitic stainless steel decreased significantly. W hile at
the simulated environments, the SSC susceptibility of super 13Cr martensitic stainless steel decreased,
and no cracks are found on the surface of the test specimen.

Key words: super 13Cr martensitic stainless steel; fourpoint bent test; stress corrosion cracking; pit

ting potential
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Table 1 Chemical composition of material tested ( mass fraction/ %)
C Si Mn p S Mo Ni A Ti Cu
0. 029 0.21 0. 45 0.016 0.0012 13.3 1.92 4. 85 0. 025 0. 036 1.59
H2S , , 500~ 1000HA/ cm’
, ISO7539 —2 ,
115mm X 15mm X S5mm; 2
I. Ocm’ s 3mm
1.2 2 13Cr
SSC C276 , SSC 1 , 720h
Fe#25/250 SSC ) )
SSC ; )

PARSTAT 273A Olympus ; CI" ) )
PM-T3 SSC , JSM- , Cl' 160g/ L,
5800 13Cr 26Hm 2
1.3 13Cr 720h ,
1.3.1 SSC )

600" , NACE TM 0177 —2005 SSC

API Spec 5CT —2001, ISO15 156 —2003
, 1507539 —2: 1989
2 »  HaS 2 SSC
NACE TM 0177 —2005 ’ Table 2 SSC test results in simulated and
80% (110 standard environment
Test environm ent No Applied stress/ MPa  Test result
758MPa), 604. 6M Pa _— | 606. 4 No crack
, environm ent 2 606. 4 No crack
€O, 2M Pa, H2S 3 606. 4 No crack
1 606. 4 Crack
IM Pa, 140°C, 120, 160g/ L. CI Standard 5 606. 4 Crack
NaCl ; SSC 24 C=x37C, environment 3 606. 4 Crack
NACE TM 0177 —2005 A (
5. 0% 0. 5% 3(a) SSC
), 720h , 3(a) ,
1.3.2
30 C, NaCl ,
, 3. 5%, ,
10% , 20% , N 2h , , ,
N2,CO2, H2S

s 20m V/ min



13Cr

SSC

19

200um 200um

P 1 B T8 AR A SSC il B 2 il 7 W K 0 I 5%
() EMIESR,Cl W BE 120g/L; (b)FE MWLM, Cl- ¥ EE 160g/L;
(ML .Cl #BE 120g/L; ()i MIESR .Cl #HE 160g/L
Fig. 1 Specimen surface macro and micro-morphologies of SSC specimens at the simulated environments
(a) macro-morphologies, 120g/L; (b)macro-morphologies, 160g/L;

(¢)micro-morphologies, 120g/L; (d)micro-morphologies, 160g/L
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Fig. 2 Specimen surface macro and micro-morphologies of SSC specimens at standard environment
(a)macro morphology; (b)micro-morphology of Nol sample; (¢) micro-morphology

of No2 sample; (d)micro-morphology of No3 sample
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Fig.3 Cross section metallographic profile and SEM fractograph of SSC specimen
(a) cross section metallographic profile; (b) SEM fractograph
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Fig.4 Transcrystalline(a) and intergranular(b) morphologies of SSC crack
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Fig.5 The pitting potentials of super 13Cr martensitic

stainless steel in N, CO; and H, S corrosion condition
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Fig. 7 Metallographic microstructure of super

13Cr martensitic stainless steel
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