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Abstract: In order to well evaluate the availability of electrochemical method using to detect the creep damage of
martensitic heat resistant steel, a set of T92 internal pressure creep test samples with different creep damage degrees
were selected. The microstructure evolution in the process of creep, especially the Laves phase precipitation
behavior, was systematically characterized and analyzed; meanwhile, electrochemical response of Laves phase in
alkaline were also investigated in detail. According to the scanning electron microscopy(SEM), transmission
electron microscopy(TEM) and electron probe X-ray micro-analyzer(EPMA) results, the Laves phase in T92
precipitated and grew rapidly during the internal pressure creep process. Its particle size and area percentage
gradually increased, clustered and with element segregated and redistributed. According to potentiodynamic
polarization curve in NaOH solution, Laves phase can selectively dissolve in strong alkali solution. When the
concentration of NaOH reaches 8 mol/L, the current peak and corresponding electric value of selective dissolution
of Laves phase are well correlated with the internal pressure creep time. In conclusion, the potentiodynamic
polarization curve of T92 in strongly alkaline solution can effectively reflect the content of Laves phase, varying in
consistent with its electric quantity; and can further associate with creep life damage. It is promising to be used as
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a nondestructive testing technology for the creep life assessment of pipelines in the field.
Key words: T92 steel; Laves phase; electrochemical responsibility; polarization current; creep damage
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Tab.1 Chemical composition of T92
o smER SE Lok saem SONE
C 00980 0.07~0.13 Al 000710 <0.02
Mn  0.4600 0.30~0.60 W 1.98000 1.50~2.00
P 0.0180 <0.02 Ti  <0.00500 <0.01
S 0.005 3 <0.01 Zr  <0.00500 <0.01
Si 0.2800 <050 H  0.00036 ns.”
Ni 01900 <0.40 O  0.00740 ns.”
Cr 85900 8.50~9.50 Pb  <0.000 10 ns.”
Mo  0.3900 0.30~0.60 Sn 0.00140 ns.”
VvV  0.1800 0.15~0.25 As  0.00350 ns.”
Nb  0.0550 0.04~0.09 Sb 0.00030 ns.”
N 0.044 0 0.03~0.07 Bi  <0.00001 ns.”

(DX not specified CRIEE) .
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Tab.2 Information of the internal pressure creep test

specimens
RS HFRRAS Y& /A IFA 75 fr R %

S0 AR 0 0

S1 i A e B U 1699.5 7.07

S2 A T A 5 000.0 20.80

S3 U AR F A 127765 53.14

sS4 A T TR 18 659.5 77.61

S5 U AR PR R 240425 100.00
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Fig.2 Microstructure images of laser confocal microscope
after internal pressure creep test
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Fig.5 The microstructure of SO—S5 in BSE mode
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Fig.8 Dynamic polarization curves of T92 in NaOH solution
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Fig.9 SEM image of T92-S5 before and after polarization
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peaks of SO—S5 in 8 mol/L NaOH solution
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