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Microstructure Analysis and Property Characterization of Laser and GTAW
Co-base Alloy Cladding Layer of PWR CRDM Latch Arms
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he control rod drive mechanism ( CRDM ) is only active component in reactor system, involving structural mechanics, electromagnetics,

fluid mechanics, heat transfer, and automatic control. The shape of the latch arms is complex and precise, the latch arms is the motion ac-
tuator in primary circuit of the pressurized water reactor (PWR) , the cladding layer of pin hole and the ministry of latch arms tooth is welded by
the cobalt alloy, so the microstructure and properties of the cladding layer have a great influence on the CRDM. In order to get the appropriate
process parameters that meet the design requirements, we carried out the GTA welding and laser welding process test. In addition, we carried
out the microstructure characterization and analysis of the cladding layer that welded by the cobalt alloy. We also have compared with the macro
and micro morphology of the cladding layer that welded by GTA welding and laser welding, and tested the micro hardness of the cladding layer.
The element Co, Cr, Fe of the cladding layer have been tested by the line scanning. The hardness of the two different cladding layer is relation
to the dilution rate through the analysis distribution of element Fe. No microscopic cracks, the inclusion, air hole, fusion and other defects were
observed in two different cladding layer. Because of the fine grain strengthening, the grain is the most fine in the cladding layer of laser welding.
The micro hardness is also the highest in the cladding layer of laser welding.

Key words control rod drive mechanism, latch arms, Co-base alloy, GTA welding, laser beam welding, dendrite, microhardness, dilution rate
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Fig.1 Position of latch arm in typical PWR CRDM
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Fig.3 Cross section morphology of Stellite6 cladding layer: (a) laser wel-
ding, (b) GTA welding
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Fig.4 Dendrite growth state in cladding layer: (a) laser welding, (b)
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Fig.5 Measurement of dendrite arm diameter of cladding layer: (a) laser
welding, (b) GTA welding
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Fig.7 Linear scanning composition diagram of cladding layer in laser wel-
ding and argon arc welding process; (a) laser welding, (b) GTA welding
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