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STRESS CORROSION CRACKING OF PIPELINE STEEL
16Mn IN SOLUTIONS WITH NEAR NEUTRAL pH VALUES

WANG Bing, LIU Shu'e, ZHU Zivong, KE Wei, Han Enhou
{ State Key Laboratory for Corrosion and Protection, Instituie of
Metai Research . The Chinese Academy of Sciences, Shenyang 1100186)

ABSTRACT The stress corrosion cracking (SCC) behavior of pipeline steel (16Mn) in different salu-
tions with near neutral pH values was studied with slow strain rate testing and electrochemical polariza-
tion technigue. The effect of applied potential, CO; content and temperature on SCC behavior were in-
vestigated. The results showed that the crack development was mainly controlled by hydrogen — em-
brittdment stress corrosion cracking . Susceptibility to SCC increased as the cathodic potential increased.

The addition of CO, to the solution also increased veidently the SCC.
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Table 1 Chemlcal composition {mass% ) and mechanical prop-
erties of 16Mn steel
Steel C Si Mn P 3 Cu
16Mn  0.17 0.3 1.41 0.023 0.046 (.055
Steel o,/MPs o/MPa o/% oo
16Mn 270 500 26 {.54

Table 2 Composition of NS4 solution

Chernicals Concentration /mg-L ™’
KCl 122
NaHCO, 483
CaCl-2H,O 181
MgS0,- TH,O 131
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Fip. 1 Polarization curves of 16Mn steel in NS4 solution at

different scan rate
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Fig.2 Polarization curves of 16Mn steel in NS4 + 0, solution

at different scan rate
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Fig.3 Time to failure of 16Mn steel at different potentials
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Fig.6 Fracture surface of 16Mn steel in NS4 Salution { — 1300 mV)
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