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Machining reachability in ion beam figuring
ZHOU Lin,DAI Yi-fan, XIE Xu-hui,JIAO Chang-jun, LI Sheng-yi

(School o f Mechatronics Engineering and Automation, National
University of Defense Technology, Changsha 410073, China)

Abstract: The conception and theoretical definition of machining reachability problem is proposed, and
the existence condition of the solution of Dwell Time(DT) function is analyzed. Furthermore, we ana-
lyze and simulate the magnitude of the Extra Material Removal (EMR) in different process condition
using different ion beam diameter to remove different spatial frequency surface errors. The analysis re-
sults show that the solution of DT function exists for the ion beam removal functions of Gaussian
shape. However, for the higher spatial frequency surface error, the larger the solution of DT function
is; the larger the magnitude of the EMR is. The magnitude of EMR is an exponential function of the
ratio of ion beam diameter to the spatial surface error wavelength (i.e. d/A). And when d/A= 0.5,
the EMR is 15%, which is acceptable in ion beam figuring process. When d/A=1, it rapidly increases
to 73% , which is unacceptable. Theoretical analysis and simulation results indicate that d/A should be
less than 0.5 in order to obtain acceptable process in IBF.
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Fig. 2 Schematic of ion beam figuring
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Fig. 3 Machining reachability condition of IBF
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Tab.1 Machining reachability condition of IBF
d/x ¥/ 8
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