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The vertical computer numerical control (CNC) milling machine is used in various
industries and exhibits different proficiencies for different workers. Therefore,
many companies have required the automation of the vertical milling machine to
reduce human error. In this study, five cutting conditions were selected to predict
the cutting force using the design of experiment, and the mechanical property of
hardened mold materials was examined by a cutting experiment and FEM
simulation The results show that for each cutting condition, the simulation value
and experimental cutting force value are different; however, the differences have

similar tendencies. In addition, the cause of deviation was analyzed to be friction

Down milling

and the mechanical property. In this study, we could examine the material property

Prediction by simulation and experiment of the cutting force.
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Table 1 Material properties of hardened mold steel"!

34 W/m°C
519 J/kg°C
7,850 kg/nr’
2.05E11 Pa
0.0005 (1/°C)
0.3

Thermal conductivity

Heat capacity

Density

Young’s modulus

Alpha

Poisson's ratio
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Fig. 1 Schematic illustration of operation in 2D mode
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Table 2 Cutting force machining condition

Factor
No. Spindle Feed Depth of cut
(RPM) (mm/min) (mm)

1 2,500 1,800 0.8

2 3.500 1,800 0.5

3 4,800 4300 0.5

4 2,500 3,150 0.5

5 3,500 4,300 1.0
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Fig. 4 Comparison of the simulation result (length of cut vs
temperature)
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