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The Inconel 718 alloy is a well-known super-heat-resistant alloy and a
difficult-to-cut material. Inconel 718 with excellent corrosion and heat resistance
is used in harsh environments. However, the heat generated is not released owing
to excellent physical properties, making processes (e.g., adhesion and thermal
fatigue) difficult. Tool condition monitoring in machining is significant in
reducing manufacturing costs. The cutting tool is easily broken and worn because
of the material properties of Inconel 718. Therefore, tool management is required
to improve tool life and machinability. This study proposes a method of
predicting the tool wear with non-contacting sensors (e.g., IR thermometer for
measuring the cutting temperature and a microphone for measuring the sound
pressure level in machining). The cutting temperature and sound pressure

fluctuation according to the tool condition and cutting force are analyzed using
experimental data. This experiment verifies the effectiveness of the non-contact
measurement signals in tool condition monitoring.
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Table 1 Material properties of Inconel 718

Densi Ultimate Yield Elongation | Rupture
ty strength strength at break strength
8.19 g/em’ | 1375 MPa | 1100 MPa 25% 593 MPa

Table 2 Chemical composition of Inconel 718!

Composition | Al Cr Co Cu | Fe Mn

% 0.2~0.8 | 17~21 1 0.3 17 0.35
Composition | Mo Ni Nb Si S Ti
% 2.8~3.3 |50~55[4.75~5.5| 0.35 |0.015| 0.65~1.15

Table 3 Experimental condition for machining

Machining Center MAKINO V-55
Tool ®10 mm, SUS-CUT
Workpiece Inconel 718
Cutting Fluid Dry
Tool Overhang (mm) 30
Spindle Revolution (rpm) 1,500, 2,500, 3,500
Feed/tooth (mm/tooth), F; 0.01, 0.02, 0.03
Radial Depth of Cut (mm), Ry 0.2
Axial Depth (mm), 44 5
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Table 4 Machining condition for experiments

Exp. |Spindle speed| Feed rate, Ra((i)i?lcjtep th Ax(i)z;l Ci(:p th
No. (rpm) F; (mm/tooth) R, (mn’q) 4, (mn;)
1 1500 0.01 0.2 5
2 2500 0.01 0.2 5
3 3500 0.01 0.2 5
4 1500 0.02 0.2 5
5 2500 0.02 0.2 5
6 3500 0.02 0.2 5
7 1500 0.03 0.2 5
8 2500 0.03 0.2 5
9 3500 0.03 0.2 5
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Table 5 Experimental condition for machining

ial h | Axial h
Exp. |Spindle speed| Feed rate, Ra((1)1;1 Cjtept (1; Ciipt
No. m F, (mm/tooth ’ ’
(rpm) '€ )| Ry mm) | Ay (mm)
1 2500 0.01 0.2 5
2 2500 0.02 0.2 5
3 2500 0.03 0.2 5
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