BATER > OEER Y I 2 L—Ya VI 20T omEERlL 45

BATER
B Technical Data

YEHIERY I 2L —2 a3 IlX3YHIMIOSEEEL
JVHRA®, d)ljhi—*
High Efficiency of Machining Process Using Cutting Force Simulation

Technology
Takeshi HATTA and Junichi NAKAGAWA

Synopsis

Lately, the geometry of components has become complex and machining processes have shifted to 5-axis machining from
conventional 3-axis machining due to high-productivity. In 5-axis machining, an NC program is very important for optimization
in terms of productivity and cost, but it strongly depends on programmer’s skill. On the other hand, numerical simulation
technology has progressed enough to be applied to the real machining process.

In this study, machining simulation was performed to improve machining efficiency and tool life using cutting force simulation
on the machining process of a SUS630 impeller disk.

The results obtained are as follows.
1. Enough cutting force prediction precision was obtained by newly developing machinability D/B of SUS630.
2. Improvement of tool life and shortening of processing time were achieved at the same time through control of maximum cutting

force.
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Fig. 1. Calculation method of cutting force.
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Table 1. Experimental conditions.

Materials SUS630 (HRC33)
Machining process Turning
Width of cut 2 mm
Cutting velocity 80 m/min
Feed rate 0.01-0.3 mm/rev
Rake angle Small, Middle, Large
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Fig. 2. Influence of a rake angle on cutting force of
SUS630. (Cutting velocity 80 m/min)
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Fig. 3. Comparison of cutting force between
experimental result and calculated value using
normal D/B and developed D/B.
(Cutting velocity 80 m/min, Rake angle: Small)
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Material : SUS630 (HRC33)
Workpiece geometry : ¢$150 mmxH85 mm

Fig. 4. Atest model of an impeller disk.
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Fig. 5. Comparison of cutting force between observed

and calculated results.
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Fig. 7. Optimization example of NC program.
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