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Abstract

As tools for machining precesion componants, end mills and
bail end mills are widely used. For the end mills have
longer cylindrical shape comparing diameter, they are
liable to deflect when machining and induce geometrical
error and deterioration of surtace roughness. To improve
the stiffness and the sharpness of the cutting edge of end
mill, a software for manufacturing end mills are developed.
The program predicts the result of helical flute grinding
and the configuration of cutting edge which is located

in
eylindrical  surface.  Furthermore to facilitate the
manufacturing end mills using CNC grinding machine, the

setting conditions  which  satisfy the geometrical
requirements like tool rake angle and stiffness are
obtained.
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Fig.1 General configuration of end mill
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Fig.2 Configuration of grinding wheel for manufacturing

end mill

Simulation result which shows the behavior of

each element of grinding wheel in using the software
for grinding helical groove
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Fig. 4 Design Factors for End Mill
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Fig.5 Cross sectional configurations of 4 edge end mill as
a result of flute grinding using different grinding
wheel shown in Table 2.
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Table 1. Comparison of Helical Grinding using Different
Grinding Wheel Geometry

End Mill spec. |Grinding WL geometiry Result
End mill |Helix ang. | 6 [ 1 6 [ 1

(a) 300 10°} 4 2004 2 proper cutting

(b} 300 00 | 4 2000 2 over cutting

(c} 50° 0° | 4 [ ] over cutting

{d) 50° 0° 0 1004 4 under cutting
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<Output> |
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END
Fig.6 Flow chart of simulation software for manufacturing
end mill
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Fig.7 Detail observation of the end mill rake face using
defferent wheel position with same wheel geometry
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Table 2. Input and Output in using Software

for manufacturing End Mill with 6 edges
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Input Output
End Mill (6 edges) Wheel Location
DI Iy D, a |4 |& [6 |6 |Dia (X5, 1)
Al8 [S0°|0° 6 50.5°10 |4 |0 10 [148.6 | (30.8,67.3)
B8 500 | 5° 6 50.5° 10 4 1] 10 [ 148.6 | (26.0,70.6)
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Table 3. Input and Output in using Software for

manufacturing End Mill with 2 edges

[ INPUT i
END MILL {2 edges) WVHEEL |
Dip y 1D, {D 16, | D o | 1 6 16, [Dia
A8 [30° [11° [ 4.8 [ 6.4 | 25° |60 [31.8° | 5.3 [2.0 [20° [20° | 150
B8 | 30° | 11°| 6.8 [ 7.2 | 25° 16,0 |31.5° {55 |2.0 |20° | 20° | 150
T8 [30° | 11° | 4.8 | 6.4 | 30° 16,0 [31.5° |55 | 2.0 |20°]20° | 150
D8 [30° | 11° 4.8 | 7.2 |25° | 6.8 |3L.5° |55 12.0 |20° | 20° [ 150
E|8 |30°] 5°|4.8 [7.2|25° |68 |31.5° [5.5 | 2.0 | 20° [ 20° | 130
OUTPUT
(Xo, 1) (X Ye) 6,
A | (13.6,71.1) | (8.6,74.4) | 116°
B (13.6,71. 1) (11.0,73.3) 920
T | (15.6,71,1) | (8.674.4 [111®
D | (13.6.71,1) | (8.8,74.7) | 122°
E (17.6,68. 1) (6.8.74.7) 176°
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Fig.8 Comparison of cross sectional configurations of 2
edge end mill as a result of flute grinding using

different design factors shown in Table 3.
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