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Modeling and Simulation of Ball-end Milling Forces Based on Z-map Model
ZHANG Chen, ZHOU Ru-rong, ZHUANG Hai-jun, ZHOU Lai-shui
(Research Center of CAD/CAM Engineering, Nanjing University of Aeronzutics
and Astronautics. Nanjing 210016, China)
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Abstract: The mcdel of ball-end cutter milling forces is studied. The algorithm to identify the engaging cutting
edges is proposed using Z-map simulation model in ball-end milling process. The expression of instantaneous
chip thickness is discussed by analyzing the effects of cutter eccentricity and deflection. Then ball-end cutter
milling forces simulation model is established ‘on the basis of the relationship between milling force and chip
lcad. At the same time, the simulation results agree well with those obtained from experiments and show that
the presented milling forces model considering cutter eccentricity and deflection can predict milling forces cor-
rectly.

Key words: CAM; milling forces model; Z-map model; ball-end mill cutter; cutter eccentricity; cutter deflec-

tion
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An Algorithm for Determining Cutters’ Eccentricity Paramers During Modeling Their Milling Force
Zhang Chen, Zhou Rurong, Zhuang Haijun, Zhou Laishui
(Research Center of CAD/CAM Engineering, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016 )
Abstract: The paper studies the determination of cutters’ eccentricity parameters during modeling the
milling force of a ball-end milling cutter. The influence of cutter eccentricity parameters is considered and
their expressions are deduced. Then the algorithm for determining cutter eccentricity parameters is presen-
ted with the condition of single edge cutting taken into account. Cutter eccentricity parameters decided by
using the above algorithm in the process of c:l-ulating milling force coefficients according to the experi-
mental data of the milling force. The compari-on between the simulation results and the experimental re-

sults of the milling force shows that the algorithn:

is effective.

Key words: milling force model; cutter eccentricity; simulation; milling force coefficient
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