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A study on 5-axis Milling Machine for Micro System Manufacturing
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ABSTRACT

As the advance in technology requires micro mechanical systems, the production methods for micro parts are of a great
interest of many researchers. Although MEMS is one of the most popular methods, it can only produce 2D microstructures.
The micro manufacturing with micro-mill and micro-lathe has a great potential for producing arbitrary 3D shapes and are
being researched. In this paper, a PC based 5-axis milling machine with high precision was developed. To evaluate the
machine performance, micro ribs and micro columns were machined. The machining experiments of micro impeller and
micro turbine blade confirmed the possibility of micro system manufacturing by using the developed milling machine.
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Fig. 1 5-Axis milling machine

Table 1 Specification of the stage

Travel Resolution (an) Max. Velocity
range {(mm) (mmy/sec)
X +10 0.05 10
Y + 10 0.05 10
V4 +10 0.05 10
A 360° 0.002 40
C 360° 0.0012 25
Table 2 Specification of air motor spindle
Model MS-1930R
Speed 20,000 ~ 30,000 rpm
Maximum output 63 W
Mass 171 g
Maximum torque 0.8 kgf *cm
Run out Max. 2
Maximum air 130 ¢ /min
consumption
Proper air pressure 3~5kgt/ em?

Diameter: 19.05 mm

Size Length; 125.6 mm
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Fig. 4 Measurement of Z-axis resolution
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Fig. 5 Backlash measurement and compensation
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Fig. 8 Machining process of micro rib
Fig. 9 Micro rib
Fig. 6 Designed Vise Table 3. Machining condition for micro rib
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- Fig. 10 Micro column (30x30x320 /an)
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Fig. 11 Machining process of Cylinder shape
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Fig. 12 Micro shaft (¢ 30 x 650 ym) and enlarged view
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Fig. 13 Micro Impeller & assembled parts

3.3.2 Yl 2aol= J1&

G2 &8 Alga Hx AAH 34 mm, 7 03
mm oo & el & o7k 035mm Q1 43 E
W Byol =B JbEsioi) Fig 4@ A A B
o= AL, Fig t4b)e Edlo)l= W skt
Aes HolFa vk

588

Fig. 14 (a) Micro disc with turbine blades
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Fig. 14 (b) Micro turbine blade
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