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A study on the Analysis and Evaluation of Cutting forces
for High Speed Machining by a Ball-end mill
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ABSTRACT

High-speed machining is one of the most effective technologies to improve productivity. Because of
the high speed and high feed rate, high-speed machining can give great advantages for the machining of
dies and molds. This paper describes on the analysis and evalvation of cutting force in high-speed
machining. Cutter rotation directions, slope directions, spindle revolution and depth of cut are control
factors for cutting force. The effect of the control factors on cutting force is investigated for the high

speed machining of STDI11.
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Table 1 Specification of Experimental Equipment
and Cutting Condition

Machine Tool

Vertical Machining Centers
(FV400, DAEWOO Heavy
Industries & Machinery Ltd)

Spindle Speed(rpm)

8000, 10000, 12000

Feed per tooth

(mm/tooth) 01
Depth of Cut(mm) 0.1, 0.15
Pick-Feed(mm) 0.2
Cusp Height(mm) 0.001

Tool

HSM 2 Ball Endmill
Diameter : ¢ 6

Workpiece

STD11(HgC45)

Fig. 2 Comparison of cutting direction
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Tool Dynamometer
| Kistler 9256A2
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A/D Converter J

Fig. 3 Schematic diagram of the experimental

apparatus
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(2)0° (b) 15°up-ward (c) 15° down-ward

(d) 30°up-ward (¢) 30°down-ward

(D 43 up-ward (2 45° down-ward

Fig. 4 Cutter contact area (down milling)
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Fig. 5 Cutting force according to cutter
rotation angle and cutting condition
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Fig. 9 Cutter contact area (up milling)
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