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Design and Fabrication of Ball End Mills with Special Shapes
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In recent years, high speed milling has been widely noticed in the light of machining efficiency. However,
tool wear and breakage are becoming conspicuous with high speed milling. It is essential to develop new
tools suitable for high speed milling. This study deals with the design and fabrication of ball end mills with
special tool shapes on 3D-CAD/CAM system, which is developed by ourselves for high speed milling.
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Figure 1. Tool grinding system outline
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Figure 2. Definition of helix angle
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T : Tangent vector

N : Normal vector

O Outer product of T& N Face

C : Tool center

@ : Clearance angle

6 : Rake angle °C

Figure 3. Definition of rake angle and clearance angle
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Face

# Helix angle: -10°
% Rake angle: -20°
+# Clearance angle:15°

Figure 4. Design of negative rake angle and clearance angle
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B : Tilting angle of Nega-land
W : Width of Nega-land

Figure 5. Image of Nega-land ball end mill

Figure 6. Design of Nega-land ball end mill

# Nega-land tilting angle:-3° % Nega-land width:0.07mm
Figure 7. Fabricated Nega-land ball end mill
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