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Causes and Control Measures of Cracks on Co-based Alloy Overlay
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Abstract: Co-based alloy is of a special microstructure with excellent properties so as to be widely
used in various industries. However, different defects on Co-based alloy overlay have been reported while
welding or operate an equipment with Co-based alloy because of a poor weldability from this alloy, one of
which is the cracks. The cracks have been proved to show a most negative impact on an equipment. This pa-
per is developed to study the crack morphology and its causes. Thus some miscellaneous cases on Co-based
alloy were specially analyzed and described, and the typical basic laws and usual methodology causes were

raised and finally some suggestions to limit the cracks on Co-based alloy overlay were summarized.
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Fig. 1 Penetrating cracks found during gate overlay welding
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Fig.2 High magnification of thermal cracks in the overlay
layer
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Fig.3 Characteristics of interlayer interface cracks in cobalt
based alloy multilayer hardfacing
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Fig. 4 Cracks in the crack free overlay layer of the base
material preheated at 600 °C(a) and the adjacent two
layers of overlay welding at longer intervals(b)
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Fig. 5 Four penetrating cracks on the gate after precision
machining
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Fig. 6 PT defects after surface grinding of overlay welding
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Fig. 7 Crack display of the welding layer on the balance plate
of the steam pump in a nuclear power plant
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Fig. 8 Macro morphology of the sample and morphology
after crack amplification
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Fig. 10 Liquid penetration crack display of cobalt based alloy
wear-resistant layer on lock bucket products
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Fig. 15 Liquid infiltration display and microstructure characteristics of cobalt based alloy cracks in a cut-off valve of a power plant
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Fig. 16 Crack characteristics of Stellite 21 cobalt based alloy under conditions of no preheating and high-power overlay welding
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