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ABSTRACT

Titanium alloy (Ti-alloy) is widely used as a material for core parts of aircraft structures and engines that
require both lightweight and heat-resistant properties owing to their high specific stiffness. Most parts used in
aircraft have I-, L-, and H-shaped thin-walled structures for weight reduction. It is difficult to machine
thin-walled structures owing to vibrations and deformations during machining. In particular, cutting tool
damage occurs in the corners of thin-walled structures owing to the rapid increase in cutting force and
vibration, and machining quality deteriorates because of deep tool marks on machined surfaces. In this study,
milling experiments were performed to derive an effective method for machining a L-shaped thin-walled
structure with Ti-alloy (Ti-6Al-4V). Three types of machining experiment were performed. The surface
quality, tool wear, cutting force, and vibration were analyzed comprehensively, and an effective machining
method in terms of tool life and machining quality was derived.

Keywords : Ti-alloy(E|EHE #H=), Milling Process(Z&7t3), Thin-walled Structure(Sf2 = =), Cutting
Signal(&4} 41 5), Machined Surface(7t& E™), Tool Wear(&TOHE)
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Table 1 Experimental equipment

Equipments Models & makers
Machine tool V55, Makino
Signal processing PGM Labview2014,NI

Accelerometer Type 4372, B&K
Microphone Type 4189, B&K
DAQ board PCI-4472B, NI

Endmill YG-1 XPowerS

Work Material Ti-6AL-4V

Tool rotation

Accelerometer Tool Dynamometer

DAQ' [ —
_ Cutting signal acquisition |

Signal processing

Cutting forces
Acceleration FFT
Acceleration RMS

Fig. 3 Schematic diagram of experimental method
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i Qutside
Tool rotation

Exp Spindle Feed rate ADOC | RDOC Process
Number speed (mm/tooth, (mm) (mm) sequence
(rpm) mm/min) 1
1 3,620 0.06, 870 6/6/6/6 | 2/2/1 |122324>5
2 5,430 0.04, 870 6/6/6/6 | 2/2/1 |1222324>5
3 3,620 0.06, 870 6/6/6/6 | 2/2/1 |1222324>5

Fig. 5 Experimental conditions and Process sequence
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Fig. 6 Cutting force of the moving average
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