Highlights:
1. The paper established a numerical model for ultrasonic vibration-assisted laser cladding of 45 steel with 316L, revealing the transient evolution process during the cladding.
2. A numerical model of ultrasonic-assisted laser cladding under various dimensions was established, investigating the transient evolution patterns of the flow field under different conditions (no vibration, single-axis vibration, and multi-axis vibration).
3. By employing point/line data collection methods, this study reveals the variation patterns of the flow field during ultrasonic-assisted cladding in different dimensions.
4. Experimental validation shows that, with multi-dimensional ultrasonic vibration assistance, the grain size of the cladding layer is smaller, and the microstructure is more compact.
