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A Numerical Simulation Model for the Face Miling Operation
Hong, Min-Sung

ABSTRACT
The miling process is one of the most important metal removal processes in industry. Due to the
complexities inherent to the cutter insert geometry and the milling cutter kinematics, these processes
leave an analytically difficult to predict texture on the machined surface’s hills and valleys. The
instantaneous uncut chip cross sectional area may be estimated by the relative position between the
workpiece and the cutter inserts. Furthermore, since the cutting forces are proportional to the
instantaneous uncut chip cross sectional area, the cutting forces in face miling operations can not be
estimated easily. A new simulation program which is based upon the numerical method has been

proposed to estimate the cutting force components, with the ability to predict the machined surface

texture left by the face milling operation.
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Table 1 Nominal simulation processing setup

Milling cutter type face mil

Cutter diameter 101.6 mm

insert type square insert
Insert size !'=127mm, r = 1.5748mm
Insert angles (yg, 7a, ) 1O » 7" . -15°
No. of inserts 6

No. of segments per insert (720

Workpiece 1095 Carbon Steel
Kr Kg, Ka 2500, 067, 0.375
Workpiece size 60mm by 60mm
Grid matrix size 2000 by 2000
Milling type Symmetric milling
Depth of cut Imm

Cutting speed 1.778m/s

Spindie speed 368rpm

Feed per tooth 0.1778mm

Spindle axis eccentricity Omm

Sampling time 0.0005s
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Table 2 Insert’s radial and axial position runouts

Insert # Radial runout{mm) |Axial runout(mm)
#1 -0.045 0.002

#2 0.001 -0030

#3 0031 -0.080

#4 0.000 0.005

#5 -0.005 0.037

#6 0.064 0.003
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