[bookmark: _GoBack](1) Gravity and arc force are the main forces that affect the flow of the molten pool towards the inclined surface. The lagging force is the balancing force that maintains the steady state of the molten pool.
(2) Simulation can accurately predict the temperature and stress field changes during the welding process. The residual stress is concentrated at the position of the weld seam, and the stress at a 45 ° angle reaches its maximum.
(3) On an inclined surface, the molten pool flows downward due to the combined effects of gravity and arc force, leading to asymmetry in the weld morphology. When the inclination angle reaches 45°, the weld exhibits maximum values in terms of penetration depth, bead width, and reinforcement height.
(4) Increasing the welding voltage causes the weld height and weld width to initially increase and subsequently decrease. Appropriate adjustment of the welding current can enhance the surface formation of the weld. Excessively high current may lead to excessive weld height and structural collapse.
(5) The molten pool exhibits directional flow along the inclination of the substrate, leading to an increase in grain size and an uneven grain distribution within the weld zone, with a more pronounced grain coarsening effect observed in the heat-affected zone.
