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Study on the hardness distribution and impact toughness of steel-based composite plate fabricated
by built-up welding
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Abstract The Q345 steel base composite plate is surfaced with melting electrode gas shielded welding. The microstructure,
microhardness distribution, Vickers hardness, impact toughness and fracture were observed and analyzed by optical
microscope, Vickers hardness tester, impact tester and SEM. The results show that surfacing clad plate has good appearance
quality and no obvious welding defects, the microstructure changes from the substrate to the high strength layer, from bulk
ferrite and striped pearlite to granular ferrite and pearlite, and the final skin layer are block ferrite and flocculent graphite. After
welding, the hardness value has a jump step, and the distribution is uniform. The impact toughness can reach up to 64 J/cmz2.
Besides, the impact fracture specimens treated by normalizing and quenching are ductile fracture and quasi-cleavage fracture,
respectively. The Q345 steel-based composite plate prepared in this paper has high hardness and good impact toughness, which

has important scientific research value and application prospect.
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Table 1 Main components of the composite (mass fraction/%)

TTE Q345 ZM  YD788 JtZE Q345 ZM  YD788
C 0.12 0.14 4.6 Ni — 1,00 —
Si 0.25 2.00 0.7 P 0.025 0.007  0.003
Mn 1.20 1.60 12 S 0.025 0.007 0.003
Cr — 2.50 24.0
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Fig.1 Schematic diagram of built-up welding
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Fig.2 Heat treatment process
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Fig.4 Microstructure of built-up welding plate
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Fig.5 Hardness distribution of built-up welding plate
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Fig.6 Hardness comparison of built-up welding plate before and

after heat treatment
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Table 2 Impact toughness comparison of built-up welding plate

before and after heat treatment
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« « 53
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Fig.7 Impact fracture of samples processed by 890 "C normalization and 850 € quenching
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