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Abstract

The feasibility of using laser surface melting (LSM) for repairing the decayed
components such as sensitized 304 stainless steel parts in nuclear power plants was
investigated. A 2.5kW Nd:YAG laser was used in this study. The main concerns were the
effects and influences of LSM parameters such as laser power, traveling speed, and
defocusing length on the melting results, size of the melted zone and heat affected zone,
and melting depth as well. Huey test was performed to examine the effectiveness of
desensitization and the corresponding intergranular corrosion(IGC) resistance.

The experimental results showed that the sensitized microstructures were
effectively desensitized or repaired by performing LSM technique. The improved 1GC
resistance in the laser melted zone and heat affected zone was significant when the
unmelted matrix was compared with. This was due to the high peak temperature and
rapid cooling rate caused by LSM process which resulted the dissolving of the
precipitated Cr-carbides into the matrix and recovered the IGC resistance. Meanwhile,
the zone width of laser melted surface was increased with increasing laser power or
defocusing length. For the sensitized 304 SS, LSM is proven to be an effective repairing
technique which substantially reduced the repairing cost and time in nuclear power
plants.
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Fig. 1. Thermal flow cycles of

repairing procedure.

Table 1. Chemical compositions of SS 304(wt%).

W1t% Cr Ni Fe C Si Mn P S Cu Mo

SS304 18.01 7.98 Bal. 0.056 063 1.05 0.028 0.0043 0.37 0.14




Table 2.  LSM parameters.
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Fig. 2. Schematic illustration of LSM
process.
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Fig. 4 Optical micrograph of LSM specimen..



Fig.5 SEM micrographs of LSMspecimen: (a) LMZ, (b) HAZ,and (c) BM.
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