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Effects of ultrasonic fields with different amplitudes on microstructure
and properties of laser cladding Fe-based powder

Liu Xiaoli*, Ge Weijing, Zuo Yuanyuan
(School of Mechanical Engineering, Shangqiu Institute of Technology, Shangqiu 476000, China)

Abstract: The effect of ultrasonic energy field with different amplitudes on the microstructure and
mechanical properties of Fe-based laser cladding on 304 stainless steel was investigated. The results show
that due to the cavitation effect of ultrasound, the grain can be refined effectively and the CET transition
at the interface can be promoted, and the microstructure inhomogeneity can be improved. The length of
the columnar crystal is 42.2, 32.7 and 8.1 pm, respectively, under the condition of no ultrasonic
application and with ultrasonic application (amplitude 35 and 50 pm), which greatly reduces the width of
the columnar crystal region and promotes the precipitation of vanadium carbide (\VC). When ultrasound
is not applied, the microhardness gradient is large, and the difference in microhardness can reach 162.7
HV. However, under the condition of 35 um amplitude ultrasound, the microhardness is relatively stable,
the hardness gradient is small, and the microstructure of the cladding layer has more uniform properties
in all directions.When ultrasonic amplitude is 35 and 50 pm, the tensile strength is 1 279.3 and 1 162.6
MPa respectively, which is 28.6% and 17.0% higher than that without ultrasonic energy field applied.
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Tab.l Chemical compositions of cladding powder and 304 stainless steel (304SS)
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Fig.1 Schematic diagram of ultrasonic energy field laser

cladding repair
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Fig.2 Macroscopic morphology of laser cladding samples under different conditions
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Fig.3 Microstructure at the interface of laser cladding samples under different conditions
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Fig.4 Microstructure of cladding layer of laser cladding samples under different conditions
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Fig.5 Microstructure element distribution of cladding layer
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Fig.6 Mechanism diagram of CET transformation promoted by ultrasonic energy field
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Fig.7 Microhardness distribution from cladding layer to

substrate under different conditions
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Fig.8 Stress-strain curves under different conditions
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Fig.9 Fracture morphology under different conditions
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