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Development of Geometry Design S/W using Analysis on Machining Characterization

considering EndMill Geometry

Chang-Kyu Han*, Sung-Lim Ko', Joong-Hak Yoo~ Cheon-Seok Seo’™’, Kyoung-Bae Kim"™™

JL Abstract jl

The tool geometry parameters and cutting process have complex relationships. Until now, various cutting test were needed to

acquire optimal design of end mill for the purpose of high speed machining, due to the insufficient knowledge about cutting process
in high speed machining. Using various tools with different geometry, relationships between tool geometry parameter (rake angle,
clearance angle, length of cutter) and cutting process (cutting force, surface accuracy, surface roughness) have been studied. Acquired
data can be used to design optimal tool for high speed machining and developed tool geometry design S/W.
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Table.l Cutting Cenditien for ¢l End milling

Dlmm} |ADImm}| Pf(Cusp)(mml | fzlmm/tooth] { RPM {Vim/min]|Flm/min}

1 0.15 | 0.05(0.00063) 0.02 37500 118 1500
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—&— Fx
—y— Fy
—&- Fz

=
.

Cutting Force (N)

\\

1 10 20 30
Cutting Length (m)

(a) Ball EndMill @1 (-30R 25C)

Fig.1 Comparison of Cutting Forces in Ball EndMill ¢l
with Different Tool Geometry
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Fig.2 Ilustration of Tool Wear in Ball EndMill ¢l with
Different Tool Geometry
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Fig.} Comparison of Tool Wear in Ball EndMill ¢ with
Different Tool Geometry
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Fig.4 Comparison of Surface Roughness in Ball EndMill
@1 with Different Tool Geometry
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Table.2 Cutting Condition for $3 End milling

Dimm [ADImm} | PE(Cusp) lem] | fzimm/tooth] | RPM {VIm/min}{F{m/min]
3 045 0.15(0.002) 0. 320001 302 2560
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(a) Ball EndMill ¢3 (-25R 10C)
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(b) Ball EndMill @3 (-25R 25C)

Fig.5 Comparison of Cutting Forces in Ball EndMill ¢3
with Different Tool Geometry
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Fig.6 lllustration of Tool Wear in Ball EndMill ¢3 with
Different Tool Geometry
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Fig.7 Comparison of Tool Wear in Ball EndMill ¢3 with
Different Tool Geometry
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Table.3 Cutting Condition for ¢6 End milling
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Fig.8 Comparisen of Surface Roughness in Ball EndMill
@3 with Different Tool Geometry
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(a) Ball EndMill ¢6 (-20R 5C)
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Fig.9 Comparison of Cutting Forces in Ball EndMill ¢%6
with Different Tool Geometry
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Fig.10 1llustration of Tool Wear in Ball EndMill ¢ with
Different Tool Geometry
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Fig.11 Comparison of Tool Wear in Ball EndMill ¢6
with Different Tool Geometry

#6014 Tt (Flank Wear)s F1du|Ho2 B
FHURARIT 60m 7HA) HAL 3 2 A =T
£ olgste] v|e] & of Htz7]9lE -20R 5C 7t -20R
10C 2t} Raglo] 2o} 4 W7|2 245 -20R 5C
Ra gto] 7kt A& & 4= ok 28y 2 Zol7t 18
311 7] fRo] AAHoZ & o -20R 5Co AL 7}

A AEgz 7hed BaAe 2Y AYY UL ¥ £
Ut} (Fig.10,11)

—e— -20R5C
—w— -20R10C
1.0 4
£
2
a
[: 4
0.5
0.0
10 30 60
Cutting Leanth (m)
(a) Feed Direction Ra
3.0
—&— -20R5C
—w— -20R10C
25
20
E
32
° 18
o«

o

05 4

00

a0
Cutting Leanth (m)

(b) Radial Direction Ra

Fig.12 Comparison of Surface Roughness in Ball EndMill
@6 with Different Tool Geometry
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(c) ¢3 DownMill FEM Result Comparison
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Fig.13 FEM Simulation of Burr Formation in Orthogonal
Cutting
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Fig. 14 EndMill Geometry Design S/W GUI
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