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Machining Characteristics Evaluation of Super Heat-resistant Alloy(Inconel 718)
According to Cutting Conditions in High Speed Ball End-milling

Hae-Woong Kwon*, Jeong-Suk Kim', IK-Soo Kang™', Ki-Tae Kim™"

% Abstract ]

Inconel 718 alloy has been applied to high temperature, high load and corrosion resistant environments due to its
superior properties. However, This alloy is a difficult-to-cut nickel-based superalloy and the chipping or notch wear
is mainly generated on the cutting edge of the tool. In this study, the machinability of Inconel 718 is investigated
to improve tool life under various cutting conditions with TiCN-based coated ball-end mills. The cutting conditions
can be suggested to improve both the tool life and machined surface quality in Inconel 718 high speed machining.
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Fig. 1 Experimental set-up
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Flank wear width : A-B=0.2mm

Fig. 2 Measurement method of tool wear
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Fig. 3 Cutter orientation

Table 1 Composition of Inconel 718

C Cr Fe Ni
0.02~0.08 17~21 15~21 50~55
Nb Ti Al Ta
4.75~5.5 0.75~1.15 0.3~0.7 0.1max
Mo Co Hardness(H;C)
2.8~33 1.0max 423
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Table 2 Experimental conditions

Exp. |Spindle speed |Feed per tooth,| Radial depth
No (rpm) F; (mm/tooth) | of cut, Ry (mm)

1 6,000 0.1 0.1

2 6,000 0.2 0.1

3 6,000 0.1 0.2

4 8,000 0.1 0.1

5 8,000 0.2 0.1

6 8,000 0.1 0.2

7 10,000 0.1 0.1

8 10,000 0.2 0.1

9 10,000 0.1 0.2
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Fig. 4 Tool wear pictures according to cutting conditions
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Fig. 6 Cutting force according to cutting condition
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Fig. 7 Cutting length according to cutting environments

Table 3 Surface roughness according to cutting condition

Cutting Tool wear | Tool wear | Tool wear
condition Omm | 0.lmm | 0.2mm

Rq 0.1mm, F; 0.1mm| 2.00um | 1.82um | 1.39um
Ry 0.1mm, F; 0.2mm| 1.29um | 1.91um | 2.02um
Rq 0.2mm, F; 0.1mm| 1.37um | 1.42pm | 1.25um
R4 0.lmm, F; 0.lmm| 1.46pm | 2.11pum | 1.38um
Ry 0.1lmm, F; 0.2mm| 1.64pm | 2.47pum | 2.20um
R¢ 0.2mm, F; 0.1mm| 1.85um | 1.90um | 2.20um
Ry 0.Imm, F; 0.1mm/ 1.10um | 1.23um | 0.99um
Rg 0.1mm, F; 0.2mm| 1.16um | 1.39um | 2.25um
Ry 0.2mm, F; 0.1mm| 1.00um | 1.48um | 1.17um
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