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Abstract

In end milling process the undeformed chip thlckness and the cuiting force components vary
periodically with phase change of the tool. In this study, up end milling process is transformed to the
equivalent oblique cutting. The varying undeformed chip thickness and the cutting force components
in end milling process are replaced with the equivalent average ones. Then it can be possible to
analyze the chip-tool friction and shear process in the shear plane of the end milling process by  the
‘equivalent oblique cutting model. According to this analysis, when cutting SM45C steel, 72% of the
total energy is consumed in the shear process and the balance is consumed in the friction process.
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Fig. 1 Schematic diagram of up end milling process
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Fig. 3 Schematics of (a) spread end milling and '
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(b)
. (b) oblique cutting models
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Fig. 4 Equivalent oblique cutting model
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Table 1 Inplit items of cutting systems

Radial depth of cut, a
Axial depth of cut, b

Depth of cut, t

Cutting length, w
. . Width of cut, b
Cutting velocity, V
Cutti loci

Radial rake angle, o, utting velocity, V

Helix angle, 8 Normal rake angle, «,

Number of tooth, z Inclination angle, i

Feed per tooth, St
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Table 3 Measured items
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Fig. 8 Measured and predicted forces along x-y
direction (a-1~3) and force components
along the tangential and radial direction
(b-1~3)
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