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Prediction and analysis of the machined surface accuracy in end milling

J. H. Ko (Dept. of Mech. Eng. , POSTECH), W. S. Yun (TURBOTEK Co.),
D. W. Cho (Dept. of Mech. Eng., POSTECH)

ABSTRACT

Enhancement of the accuracy of products and productivity are essential to survive in a global industrial
competition. This trend requires tighter dimensional tolerance specifications. To actively cope with the rapid
change of the workpiece material and cutter geometry, a general method that can predict and analyze the
machined surface is needed.

Surface generation model for the prediction of the topography of machined surfaces is developed based on
cutting force model considering cutter deflection and runout. This paper presents the method that constructs the
three-dimensional machined surface error following the movement of a cutter, irrespective of the variations of
cutting conditions. In addition, the effects of the cutting forces and the kink shape on the machined surface are
extensively investigated.
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Fig. 1(b) Actual case

Fig 1 Intersection between cutter and workpiece for
a k-th axial disk element during one revolution of a
cutter
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Fig. 2 Cutter runout and related parameters
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Table 1. Cutting conditions for test cuts

242 |agel adelssE| HHE

(mm) (mm) (nm/mm) (rev/mm)
Test 1| 5.0 5.0 150 1000
Test 2| 2.5 5.0 150 1000
Test 3| 5.0 2.0 150 1000
Test 4| 5.0 5.0 200 1000
Test 5| 5.0 5.0 150 800
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Flg. 4 Portions of cutting force profile
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Fig. 5 Predicted machined surface for actual cases
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Fig. 6 Schematic views of a machined surface and
a cutting force profile for test cuts
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Fig. 7 Measured machined surface error for Test 1
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Fig. 8(a) Three-dimensional plot
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Fig. 8 Measured machined surface emor for Test 2
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