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Effect of Heat Treatment on Microstructure, Mechanical Properties
and Service Performance of Cladded Coating of Austenitic Stainless Steel
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Abstract; As for the current situation of component segregation and significant brittleness tendency in laser cladded
coating of austenitic stainless steel, an austenitic cladded coating was prepared by adopting laser cladding technology,
and then effects of preheating and annealing treatment on the microstructure, mechanical properties and service
performance ( corrosion and corrosive wear) of the cladded coating and heat-affected zone (HAZ) were investigated. The
results show that the phase composition of the austenitic coating after preheating or annealing process remains
predominantly austenitic, exhibiting only grain growth and a preferential orientation shift towards the (111) ecrystal
plane. Both the cladded coating and HAZ have decreased hardness, but significant improvement in the tensile strength
and elongation. This is because that the heat treatment not only reduces the intergranular fracture tendency of the cladded
coating but also improves the ductile fracture tendency of the HAZ. Furthermore, preheating or annealing process can
enhance the corrosion resistance and wear resistance of the austenitic cladded coating, among which annealing process
can bring a significant effect. These improvements are attributed to the synergistic effect of reduced component
segregation and enhanced plasticity and toughness in both cladded coating and HAZ.
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Fig.3 Microstructure of original cladded coating
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Fig.4 Microstructure of cladded coating after preheating treatment
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Fig.5 Microstructure of cladded coating after annealing treatment
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Fig.6 Cross-sectional hardness of different samples
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