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shape of the workpiece, such as the presence of an inclination angle. In this study,
machining tests considering tool orientation were performed using a solid carbide
Keywords: end mill tool. The tool orientation was classified into three categories with
Tool. orientation inclination angles of 90° (Reference ), 45° (Upward), and 135° (Downward). The
Cutting_force machining tests indicated that the Reference orientation exhibits the longest tool
Tool wear life and best surface roughness. Conversely, the Upward orientation exhibited the
Surface roughness shortest tool life, while the Downward orientation exhibited the poorest surface
Titanium alloy roughness. When considering the Upward and Downward cases, the contact
length between the cutting edge and the material becomes longer due to the

inclination angle during machining, which in turn affects cutting performance.
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Fig. 1 Schematic of the tool orientation according to inclination
angle: reference, upward and downward
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Table 1 Chemical composition of Ti-6Al-4V (wt%)

Ti Al \Y% Fe C N H (6]
Bal. | 6.14 | 415 | 0.15 | 0.018 | 0.008 | 0.001 | 0.17
Table 2 Mechanical and physical properties of Ti-6Al1-4V
Tensile strength| Yield strength | Elongation Reduction of
(Mpa) (Mpa) (%) area (%)
969 891 15 31
2.2 48 B 7Y
2 7H8 HAEOM AMEHE FJ4AE Hebw g5 § Ti-6
Al-4V EE2(135x100x100 mm, AMS 4911)2.& chemical

composition and mechanical and physical properties= Table
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DMG-Mori). Ti-6Al-4V EE& 718 of 33 W3] tist &
I} BS99 24 QA= 2 2H(tool life), A4
(cutting forces), EW 74 7|(surface roughness) ©|tt.
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Fig. 2 Experimental set-up for machining test
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Table 3 Conditions of machining test

N (RPM) 2388

Feedrate (mm/min) 960
Radial depth of cut (mm) 5
Axial depth of cut (mm) 1
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(c) Tool wear of downward cutting, 3780 mm (6 = 135°)

Fig. 5 Microscope images of tool wear according to tool orientation:
after each cutting length
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Fig. 6 Tool wear according to tool orientation on cutting length
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