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Effect of heat treatment on microstructure and mechanical properties of Q345B
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Abstract: Using CO, gas shielded welding method, YD212 type welding wire was deposited on the surface of Q345B steel substrate to
form a composite plate. The effects of three heat treatment processes, namely quenching, normalizing, and spray quenching+tempering,
on microstructure and mechanical properties of the composite plate were studied, and compared with untreated composite plate. The results
show that the microstructure of fusion zone and surfacing layer of the composite plate are changed by three heat treatment process, in
addition, the pearlite content of the substrate layer is also changed. The hardness of each layer of the composite plate is improved by heat
treatment in varying degrees, among them, the increment of the normalized composite plate is smaller. The composite plate treated by
spray quenching and tempering heat treatment has a higher content of pearlite in the substrate layer, significantly improves hardness and
toughness, and significantly improves toughness in the fusion zone. The hardness of the surfacing layer is excellent, and its impact
absorbed energy is 1. 57 times that of the untreated composite plate.
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Table 1 Chemical compositions of the experimental materials ( mass fraction, %)

Material C Si Mn S A4 Cr Mo Fe
Q3458 steel 0.2 0.55 1.70 0.04 0.04 0.02-0. 15 - - Bal.
YD212 welding stick 0.5 1.50 1.20 0.02 0.01 - 4.95 0.98 Bal.
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Fig. 1 Standard impact test sample
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Fig.2  Microstructure of the sample without heat treatment

(a) substrate layer; (b) surfacing layer; (c) transition zone; (d) fusion zone
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Fig. 4 Microstructure of the sample quenched at 880 °C

(a) substrate layer; (b) surfacing layer; (c¢) transition zone; (d) fusion zone
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Fig. 5 Hardness in the height direction of the sample
quenched at 880 C
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Fig.7 Microstructure of the sample after normalizing at 880 °C

(a) substrate layer; (b) surfacing layer; (c) transition zone; (d) fusion zone
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Fig. 8 Microstructure of the sample treated by spray quenching and tempering

(a) substrate layer; (b) surfacing layer; (c) transition zone; (d) fusion zone
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Fig. 9 Hardness curves of the various heat treatment samples
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(a) substrate layer; (b) fusion zone; (c¢) surfacing layer
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Fracture surface morphology of the sample treated by spray quenching and tempering

(a) substrate layer; (b) fusion zone; (c) surfacing layer
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