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A Study on the Precision Machining during End Milling Operation
by Prediction of Generated Surface Topography
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ABSTRACT

The surface, generated by end milling operation, is deteriorated by tool runout, vibration, friction, tool deflection,
etc. In many source, deflection of tool affects to surface accuracy. To develop a surface accuracy model, method for
the prediction of the topography of machined surfaces has been developed based on models of machine tool
kinematics and cutting tool geometry. This model accounts for not only the ideal geometrical surface, but also the
deflection of tool resulted in cutting force. For the more accurate prediction of cutting force, flexible end mill model
is used to simulate cutting process. Compute simulation have shown the feasibility of the surface generation

system.
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Fig.1 Cut Geometry and Coordinate System
for Down End Milling
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Fig.2 End Mill with Runout and Tilt
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Fig.3 Model of End MIll Deflection
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Fig.4 Tool Deflection-Dependant Chip Thickness
Calculation Geometry
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Fig.5 Chip Thickness Calculation Geometry with Large
Tooth Engagement Angle
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Fig.6 Convergence of Cutting Force in according to
Deflection of the End Mill
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Fig.7 Intersection of Paths of Two Subscequent Teeth
due to Discrete Calculation of End Mill
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Fig. 8 Simulated Surface without Tool Deflection
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Fig.9 Comparison between Simulated Force and
Tested Force

32 A3 & nAE AN ol% 2%

28 %a)¥ runoutd FTY HNYE nalEA % "t
g 4% Aoty a3y A=Tol| runoute] e S @
19 97 Hzlel g3dte] ol FgstE ASAI 2R
o wet & %oz wWasd "k 2 9bE runoute
a3 H4Y o& Aot agy AA dz==e AHatb
FAoME FFo HFo] WAy wFo Mo Ay
E5E 7Y A g3ty ATA Fastn, gEby
ANgo] s Ao F79 AL nald "AY o
& dd4E 19 909 2ok

A=A g AHE3 A "ANYLS Edle Aaye
A A% 39 9% 2o T AFYL 18R
< A AlBdold Axe AA A & HolE2 n
ol AL & F Atk 0|9} o] & Ao]E Hol: o]fE
79 o7t AAY, AMAFo] & A9 AL A
Aol ogk AT Wil 2] YR, TR oAy
A AAAFZE QA ¢r] "Eos Bl

AYZA2RE 789 F79 AW s g A
A9 & 2de(410] ANl Aks WS gAw
79 Hol7h AAY HANAFel wwE e i o
M Hgo] shedtn hRE9 FAZANME runoutd]
FHLEZ Q& 2 9xF fEtE AL ¢ £ .
A g WA} o] unouts] Fe HAAET 4
N BAdA Y daHg dFar] YHME DL 1y

52

-792-



0.2

e

Surface Frror (mm)
[=]

Axial Direction (mm)

(a) Simulated Surface

(b) Tested Surface

Fig.10 Comparison between Simulated Surface and
Tested Surface
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