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Advanced Machining Technology for Die Manufacturing
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ABSTRACT

The high-speed machining technology of difficult-to-cut material is needed to achieve the high-efficiency of

die manufacturing. The high-speed machining is applied in automobile, airplane and electricity - electro industry

etc, because it can improve machining efficiency and productivity with high speed, high power and high
rotation. In this study, high speed machinability, tool wear characteristics and its monitoring, characteristics of

damaged layer, machinability of difficult-to-cut material, characteristics of a free curved surface and method of
CAD/CAM system were introduced to acquire the shortening of machining time, the improvement of machining
efficiency and the high quality of machined surface. Therefore, we establish the stabilization condition of
difficult-to-cut material machining and present the optimal cutting condition for high-efficiency cutting.

Key Words : High-Speed Machining(:1557}3), Machinability(7}34]), Difficult-to-Material(\d-2}Al),
Damaged Layer(7} 32 %), Free Curved Surface(AH-f3F %)
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Fig. 1 Cutting process with inserted
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Fig. 2 Distribution of Cutting Temperature
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Fig. 7 Schematic diagram of

experimental set-up
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Table 1 Natural frequency of spindle
Direction Ist 2nd 3th
X 118[Hz] | 258[Hz] | 448[Hz]
Y 112[Hz] | 258[Hz) | 478[Hz]
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Table 2 Experimental condition

Workpiece STD 11

Initialize program variables
cut, cutter and geomet,

. Vertical high-speed machining
Machine tool

Solve for the forces and force centers .
for the first rotation center (Makino V55)

based on the rigid model
1 Set runout parameters to actual values Spmdle revolution 2000’ 6000 [rpm]
j=0,N=72

——
»,

Calculate the chip foad Feed per tooth 0.1 [mm/tooth]

based on the flexible equations

i=j J and dynamic equations. Axial depth 10 [mm]
84)) = B() *Angular increment Calculate the forces and force centers Radial depth 0.1 [mm]
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Table 4 Cutting conditions

workpiece Inconel 718(HRC43)
Tool material Carbide ball end mill

00 (TiAIN Coated)
Tool diameter 8.0 mm

Number of flutes 2

Axial depth of cut | 0.5 mm
Feed/revolution 0.2 mm/rev
Radial depth of cut | 2.0 mm
Workpiece angle 45 deg
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