Highlights

· The effects of the sheared billet on die mechanics in automatic multistage cold forging (AMSCF) was experimentally and numerically revealed.
· The finite element analysis model of a wheel nut AMSCF process was presented with an emphasis on the sheared billet. 
· The sheared billet with the distinct earing caused the unstable and wobble motion of the material during AMSCF.
· Asymmetry of the material flow due to the shearing-induced earing brought local stress concentration around die corner during AMSCF.
· The earing-induced stress concentration caused the high frequency fatigue fracture in AMSCF of an automobile wheel nut.
