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ABSTRACT: The work aims to study how to achieve non-destructive identification of stainless steel components in the power
industry without damaging their structure. A non-destructive identification method for organization status of stainless steel

components in the power industry based on the metallurgical replication method was proposed. A portable grinding and polish-
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ing device was used to process the surface of stainless steel components on site, and then an in-situ electrolytic cell was con-
structed on the polished surface of the component with a resin mold. After injecting a saturated oxalic acid solution, corrosion
was carried out with a portable direct current power source, and then a replica metallography was prepared from the cleaned and
dried corroded surface with an AC film. The replica was then removed and placed under a microscope to obverse the micro-
structure. Experimental results showed that the cast stainless steel was in its original solidification state, and there was an obvi-
ous secondary dendrite arm morphology inside the crystal. Meanwhile, SEM, EDS spectrum analysis, and Vickers hardness
analysis showed that there was obvious Mn and Cr element segregation between dendrites in cast stainless steel, and the solidi-
fication segregation between dendrites could cause uneven performance inside and between dendrites. The average hardness of
forged stainless steel was 202.9HV, higher than the 174.3HV of cast stainless steel, and the hardness distribution of forged
stainless steel was more uniform. Therefore, the uniformity of the structure and performance of stainless steel components af-
fected their service performance. The proposed non-destructive identification method based on metallurgical replication for
stainless steel components in the power industry can provide a safe and efficient component detection method for the power in-
dustry. Through the metallurgical replication method, stainless steel components in the power grid equipment can be identified
non-destructively.

KEY WORDS: metallurgical replication; stainless steel; cast and forged stage; nondestructive identification
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Fig.2 Experimental method and process
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Fig.3 Microstructure of replica sample: a) sample 1-1 (low magnification); b) sample 1-1 (high magnification);
c¢) sample 1-2 (low magnification); d) sample 1-2 (high magnification)
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Fig.4 SEM images of the second group of samples: a) sample 2-1; b) locally enlarged view of sample 2-1;
c) sample 2-2; d) locally enlarged view of sample 2-2
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Fig.5 Pattern of Vicker hardness distribution: a) sample 2-1; b) sample 2-2
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Fig.6 Element test pattern: a) Si element (sample 2-1); b) Cr element (sample 2-1); ¢) Mn element (sample 2-1);
d) Ni element (sample 2-1); e) Si element (sample 2-2); f) Cr element (sample 2-2);
g) Mn element (sample 2-2); h) Ni element (sample 2-2)
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Fig.7 EDS line scan analysis of samples: a) EDS line scan area (sample 2-1); b) Cr, Ni, Mn element line scan results (sample 2-1);
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