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Influence of tempering temperature on the intergranular corrosion of a Cr-13
type martensitic stainless steel

WU Menghui, LU Siyuan
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: The intergranular corrosion behavior of a Cr-13 type martensitic stainless steel (MSS) tempered at
two different temperatures, 300 C and 500 °C, was investigated in the current work. Double-loop
electrochemical potentiokinetic reactivation (DL-EPR) method was employed to assess the susceptibility of MSS
to intergranular corrosion in solutions, confirming a suitable solution for MSS. Scanning electron microscopy
(SEM) observations revealed that the 300 °C tempered sample exhibited primarily uniform corrosion in the
solution along with narrow and sparse intergranular corrosion cracks, whereas the 500 C tempered sample
displayed severe intergranular corrosion morphology. In both samples, intergranular corrosion predominantly
occurred at the Cr-rich carbides and martensite grain boundaries. The results indicate that the intergranular
corrosion of MSS is primarily controlled by the carbides precipitated during the tempering process, with an
increase in Cry3Cq secondary carbides leading to heightened susceptibility to intergranular corrosion.

Keywords: intergranular corrosion; martensitic stainless steel; tempering heat treatment; double-loop
electrochemical potentiokinetic reactivation; precipitation
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