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Numerical Simulation Research of Ultrasonic Micro-forging
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Abstract: Laser-wire additive manufacturing technology can greatly improve manufacturing
efficiency, but the complex residual stress is existent inside the part and leads to poor internal
defects. To solve these problems, ultrasonic micro-forging and rolling assistant technology were
adopted, that the surface of the part is stroked with high-frequency vibration, which causes the
surface of metallic material to plastically deform and the stress changes from the tensile stress to
compression stress. Taking the TC4 as study object, the numerical analysis of thermal-structural
coupling of laser fuse process is implemented by utilizing ANSYS, and the ultrasonic rolling
micro-forging is applied to study the stress field before and after micro-forging. The results show
that the stress distribution of laser fuse cladding layer, namely the stress distribution becomes more
uniform, the tensile stress decreases and even transfers to compressive stress, which can
effectively restrain the formation of internal defects.
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