Highlights

· Processing of β-Ga2O3(100) with a lead disc can effectively avoids cleavage fracture of the substrate and improves surface integrity.
· Reducing the substrate surface temperature can enhances the hardness and mechanical strength of β-Ga2O3(100) and inhibits the formation of cleavage pits and scratches during processing.
· Influence mechanisms of the material of the polishing disc and the surface temperature of the substrate on the state of abrasive motion were analyzed.
