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Verification System for Cutting Condition of
Ball-End Milling Process

Chan Bong Kim* and Min Yang Yang**

ABSTRACT

In this paper, the fast force algorithm has been studied so thaf it is used to calculate cut-
ting forces and to develope the NC verification system. The NC verification using the fast
force algorithm can verify excessive cutting force which is the cause of deflection and break-
age of tool, and adjust the feed rate and spindle speed.

Key Words : ball-end mill(Ed=2), cutting force @), NC(&HA ), Verification(@F), cut-
ting condition (E4+23)
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Fig. 1 Characteristics of Ball-End Milling
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Fig. 2 Problems of CNC Machining
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X-Y-Z : Tool Coordinate

x-y-2 : Cutter Edge Coordinate
a-b-¢ : Cuiting Plane Coordinate
QA : Infinitesimal cutting edge

Fig. 3 Coordinates of the Plane Rake Faced Ball-End Mill
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Fig, 4 Cutting Position of Cutter Edge Element
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Table 1 Constants for Rotation Angle of Non-dimensional Cutting Forces
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Table 2 Constants for Angular Position of Non-dimensional Cutting Forces

Fnx¢ = a¢*
Fny¢ = ag®
Pz = a + by + of+ d¢?
a b ¢ d
(a) 6.202e-4 1.647
(b) 5.548¢-4 1.671
Frof © 5.514e-4 1.674
(d) 5.154e-4 1.686
AVG 5.601e-4 1.699
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Fnz¢ © 3.774e-3 -9.172&-5 3.296e-4 -2.282e-6
(@) 3.609e-3 -1.219e-4 3.214e-4 -2.186e-6
AVG 4.008e-3 -9.857e-5 3.303e-4 -2287e-6
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Fig. 5 Non-dimensional Cutting Forces for Cutter Edge Element of Ball-End Miil
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Fig. 5 Non-dimensional Cutting Forces for Cutter Edge Element of Ball-End Mill
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Fig. 6 Contact Area between Ball-End Mill and Workpisce
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Fig. 7 The Prepared Workpiece and Tool for Experiment
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Fig. B Cutting Forces for Simulation and Experiment
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Fig. 9 Cutting Forces for Simulation and Experiment with Maximum Force Control
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Fig. 10 Structure of CNC Verification System
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Fig. 11 The CNC Tool Path Verification System
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Fig. 13 Machined Part
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