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Fig. 1 Representation of cross section in end mill
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Table 1 o vhebdl 79 $74473 ANAAE

Table 1 Geometrical parameter of end mills and equivalent
diameter for 0° helix angle end mill by cross
section analysis

No.|Di Helix | No.of (Inscribed| Insc. {Equivalent} Equi.
0.|Dia.
Angle| Tooth [Diameter| Ratio | Diameter | Ratio

1 30° 2 5.12 10.64 5.95 0.74
2 30° 4 497 10.62 6.22 0.78
3110 30° 2 644 | 0.64 7.83 0.78
4110 ] 30° 4 6.24 |0.62 7.99 0.80
512 30° 2 744 |0.62 9.46 0.79

Measuring Cutting Force Tool Design & FEM Analysis

- determine mean cutting torce
- determine K, X,

- measure end mill geometry
- tool deflection analysis

T

s P
Cutting Force Model Tool Stiffness Model

- predict cutting forces considering

up and down cut - determine equivalent diameter

using the neural network

e e — _
Tool Deflection Model

- determine CFY
- predicted tool deflection

2

Surface Generation Mode!

Fie. 3 Flow chart for surface generation simulation
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(a) 2 Teeth, H.A.= 30° RD = Imm, AD=8mm, Feed Rate = 0.06mm/rev
(b) 3 Teeth, H.A. = 50°, RD=1. AD=8mm, Feed Rate = 0.09mm/rev
(¢) 6 Teeth, H A. = 50°, RD=1mm. AD=8mm, Feed Rate = 0.1 8mm/rev
{d) 3 Teeth, H A. = 50°, RD = 0.5mm., AD = 8mm, Feed Rate = 0.09mm/rev
Fig. 4 Comparison of simulated surface accuracy and
tested surface accuracy (workpiece = SCM4)
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Fig. 6 Indentation of tool nose into workpiece
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Fig. 9 Comparison of experimented cutting force with
various rake angle (cutting tool geometry : heilx
angle = 45°, diameter = 10mm, clearance angle =
10°, tooth = 6, material : workpiece = SKDI1,
H,C =45, cutting conditioin : axial depth of cut =
10mm, radial depth of cut = 0.2mm, feed rate =
0.03mm/tooth, cutting speed 2400rpm)
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Fig. 10 Comparison of experimented surface accuracy
with various rake angle (same cutting condition)
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Fig. 11 Comparison of experimented cutting force with

various clearance angle (cutting tool geometry :
heilx angle = 43°, diameter = 10mm. rake angle
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HgC = 45 cutting conditioin : axial depth of cut
= 10mm, radial depth of cut = 0.2mm. feed rate
= ().03mm/tooth. cutting speed = 2400rpm)
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Fig. 12 Comparison of experimented surface accuracy with

various clearance angle (same cutting condition)

29

Ra =0.78um, Rmax=4.20itm
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Fig. 13 Comparison of experimented surface roughness
with various clearance angle
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