Highlights
· [bookmark: _GoBack]A novel elliptical vibration cutting (EVC) has been proposed for the bone cutting compared with the conventional cutting (CC).
· The material removals of cortical bone and their cutting forces in two cutting regimes were analyzed.
· The improvement of chip morphology and the reduction of average cutting force in EVC process were demonstrated.
· The results show that the elliptical vibration of the tool can promote the fracture propagation along the shear direction.
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