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ABSTRACT

Recently, the advanced industries using micro parts ae rapidly growing. The appearance of ultra-precision feed
mechanism and the development of control system make it possible to process parts in sub millimeter scale by mechanical
methods. Micro endmilling is one of the prominent technology that has wide spectrum of application field ranging from
macro parts to micro products. So, micro stairs have been trying to cut by using high revolution air turbine spindle and micro-
endmill, and studying for magnitude of cutting force. This investigation deals removal characteristics of burr generated by
micro endmilling process. Also, decreasing of burr is significant problem in making smooth and precise parts in micro
endmilling. In micro endmilling, the material removal rate(MRR) and cutting forces are very small. This paper presents an
investigation on the machining characteristics for micro stairs by using ultrahigh-speed air turbine spindle in machining.
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Table 1 Specifications of experimental instruments

Instrument Specification

Machining Center MAKINO V-55

Air Turbine Spindle

80,000min* (0.6MPa)
(BIG DAISHOWA SEIKI CO.,LTD.)

Air Turbine Spindle

150,000min* (0.5MPa)
(NSK NAKANISHI INC.)

2-Flutes Flat Endmill, @0.2mm
(TiAIN-coated Tool)

Micro Endmill

Tool Dynamometer 9257B (Kistler)
Amplifier 5019A (Kistler)
Digital Oscilloscope 12bit 400
CCD Camera

Neocom(x150) / PULNIX (x150)

Optical Microscope Olympus (x200, 400,800, 2000)

Workpiece Al7075

3.2

200 2
, Al7075

CCD
. Fig. 6
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Fig. 6 Schematic of micro endmilling for micro stairs

Table 2 Machining conditions of experiment

50,000
Spindle speed [rpm] 100,000
150,000
Feed rate [mm/sec] 1,35
Al7075 Depthof cut[ ] 20, 40, 60
Cutting fluid Dry cutting
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