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Finite element simulation of the minimum chip
thicknessin micro-machining based on energy

ZHOU Chun-jiang', LIU Jian-cheng’, JIN Ji-min'
(1. School of Intellectual Manufacture, Zhejiang Institute of Mechanical and Electrical Engineering, Hangzhou
310053, China; 2. School of Computer and Engineering, University of Pacific, Stockton CA95211 USA)

Abstract: Aiming at the minimum chip thickness which affected the quality and stability in micro-machining, the model creation and the es-
timation of value in different machining condition for the minimum chip thickness were studied. The position and force condition of stagnant
point on the contact surface between the workpiece and the radius of cutting tool in the process of micro-machining were analyzed. The calcu-
lation formula of the minimum chip thickness was created from the view of the minimum energy. The finite element simulation model of or-
thogonal machining was established and the constitutive model of material was identified. The finite element simulation of element energy on
the contact surface between the workpiece and the radius of cutting tool was carried out by using the ABAQUS software. The results indicate
that there is a stagnant area which has little energy on the contact surface of workpiece and the radius of cutting tool, the minimum chip thick-
ness in certain machining condition can be estimated according to the position of the stagnant area. The friction coefficient of workpiece and
tool is the important factor which affects the minimum chip thickness.

Key words: the minimum chip thickness; internal energy; ABAQUS; finite element simulation
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