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Analysis on the Precision Machining in End Milling Operation by Simulating
Surface Generation

Sang-Kyu Lee*, Sung-Lim Ko**

ABSTRACT

The surface, generated by end milling operation, is deteriorated by tool runout, vibration, tool wear and tool
deflection, etc. Among them, the effect of tool deflection on surface accuracy is analyzed. Surface generation model for
the prediction of the topography of machined surfaces has been developed based on cutting mechanism and cutting tool
geometry. This model accounts for not only the ideal geometrical surface, but also the deflection of tool due to cutting
force. For the more accurate prediction of cutting force, flexible end mill model is used to simulate cutting process.
Computer simulation has shown the feasibility of the surface generation system. Using developed simulation system, the
relations between the shape of end mill and cutting conditions are analyzed.

Key Words : End Mill (21 5=%), Deflection Model (] & 4}), Equivalent Tool Diameter (f+ & 3 A %), Runout (%
T 2.2}), Surface Generation (:L7 A 4J), Specific Cutting Force (V] 4 4+ % &), Flexible Force Model
(A& 133 A28 2, Tool Geometry (& T3 7d), Helix Angle (2 & 27}
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Surface Generation Model

Fig. 5 Flow Chart for Surface Generation Simulation
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Fig. 6 Intersection of Paths of Two Subsequent Teeth due
to Discrete Calculation of End Mill
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Fig. 7 Simulated Surface considering Runout without
Tool Deflection (Feed Rate = 0.lmm/tooth, 4

Teeth, Dia. = 8mm, H.A. =30°)
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Fig. 8 Comparison between Simulated Force and Tested
Force with Runout (AD = 8mm, RD = Imm, Feed
Rate = 0.09mnvrev, Workpiece = SCM4, 3 Teeth,
H.A. = 50°)
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Fig. 10 Comparison of Simulated Surface Accuracy and
tested Surface Accuracy (Workpiece = SCM4)
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11 Cutting Force Simulation in End Milling with
Various Helix Angle (AD = 12mm, RD = 1mm,

Feed Rate = 0.1 lmm/rev, Workpiece = SCM4)
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12 Surface Accuracy Simulation in End Milling

Fig.
with Various Helix Angle (AD = 12mm, RD =
Imm, Feed Rate = 0.11mm/rev, Workpiece =
SCM4
T
; N |
—
Fig. 13 Simulated Cutting Force and Surface Error in

End milling with Various Cutting Tooth (AD
=12mm, RD = Imm, Feed Rate = 0.1 Imm/rev,
Workpiece = SCM4)
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