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The Shear and Friction Characteristics Analysis of Inconel 718
during End-milling process using Equivalent Oblique Cutting System I

-Up Endmilling-

Y. M. Lee*, S. H. Yang*, W. S. Choi“, T. S. Songm, 0. L Kwonm, B. H. Choi

ABSTRACT

In end milling process the undeformed chip thickness and the cutting 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 cquivalent oblique cutting system.
According to this analysis, when cutting Inconel 718, 61, 64 and 55% of the total energy is consumed in the

shear process with the helix angle 30° 40° and 50° respectively, and the balance is consumed in the friction
process. With the helix angle of 40” the specific cutting energy consumed is smaller than with the helix angle 30°

and 50°.
Up end milling (¥ 1=49), Oblique cutting (“FAF24N), Helix angle (23 7)), Specific
shear energy (8] A1), Specific friction energy (8]ukgol1d =]y, Specific cutting energy(B]

Qa1 )
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Fig. 2 Equivalent oblique cutting model

Table 1 Input conditions

of cutting systems

g Q==

L =

A

End milling

Obligue cutting

Radiul depth of cut, a
Axial depth of cur, b
Cutting length, w
Cutting velocity, V

Radial rake angle, @«

Helix angle, A
Number of tooth. z

Feed per tooth, S

Depth of cut, t
Width of cut, b

Curtting velocity, V
Normal rake angle, ¢n

Inclination angle, i
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Table 4 Chip thicknesses and undeformed chip

thicknesses
_ e A s
tc.max(maasu,red) 0.122 0.112 0.094
tm(calcu at:ed) 0.029 0.027 0.023
um(ealculatﬁd) 0.0394 | 0.0394 | 0.03%4
‘hafcalculated) | 0.0095 | 0.0095 | 0.0095
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