Highlights
(1)	Electrochemical surface and interfacial engineering is adopted in ECMRF, in order to form a loose and brittle oxide layer on the WC workpiece surface by anodic polarization, which is much easier to be polished with a high material removal rate (MRR), i.e., a high polishing efficiency.

(2)	Comparing for the conventional magnetorheological finishing (MRF), the MRR of ECMRF is promoted to dramatically to 92.0 nm/min, i.e., ~5.5 times higher than that of MRF (16.7 nm/min) reported previously. Meanwhile, the convergence rate of surface roughness (Sa) is accelerated to 17 times faster than that of MRF.

(3)	ECMRF achieves a surface roughness of 2.1 nm without microscratches, microcracks and chemical damages. To our knowledge, it is the best data reported so far, demonstrating the excellent capability of ECMRF for the surface polishing of hard-to-machine materials.
