HESZHME 0|88 2HIET|AY 7|58t 2RIEH

AME(ZEW sy Z1ASEM), ojMsHZ S tistd Z|1ASsta), 2|fA(ZS et
ZIA3EE), dFH(ZEW &R JiASEE), dSEHESU 7|ASE
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ABSTRACT

Many studies have been carried out to produce 3D features in the size range between 10;~10,0001m, called
Meso-scale. If these miniaturized systems have high relative accuracy and good volumetric utilization, it is possible
to manufacture more complex and accurate shapes with various materials as well as there are advantages of reducing
energy, space and resources. Due to imperfect components and misalignment in assembly, it is necessary to assess the
accuracy of the miniaturized system itself to obtain high relative accuracy. Laser interferometers are widely used to
measure geometric errors called as quasi-static errors. For miniaturized system, however, it is difficult to install the
required accessories such as optics and the measuring range is limited because of the size of the system and also this
method is very expensive. Moreover, it is impossible to measure each error component simultaneously. A new system
to measure simultaneously multiple geometric errors is proposed using capacitance sensors. Each error was measured
using capacitance sensors and a measurement algorithm was mathematically derived. The experiments show that the

proposed measurement system can be used effectively to assess the accuracy of miniaturized system at a low cost.

Key Words : Error measurement(2. %3 &), Miniaturized machine tool(4: 3 & 27} 7)), Capacitance sensor( 7 &
Z A A), Geometric error(7) 382 @ 2}, Meso scale(WlZ2 271 4)
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(b) Side view of measurement system

Fig. 1 Structure of measurement system
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Table 1 Specification of a miniaturized machine tool

Stages
X axis Y axis Z axis
Stroke[ zn] 70 70 100
Load capacity[Kgf] 20 20 9
Size of stages[um] 120? 20 120? 20 80? 60
Weight[Kg] 2.5 2.5 2.8
Resolution[ zax] 0.1
Max. Speed[uz/s] 10

Step motor, Micro-steppin
Driving/Control P or ppIng
Closed loop control

Feedback device

Linear encoder with 50:mm resolution
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Table 2 The summary of the results

Maximum value of error
' . Straightness errorfs}
Rollfrad] Pitch[rad] Yawjrad} Horizontal Vertical Squareness error[rad]
X axis -0.000031 -0.000321 0.000167 8.65 15.92 S=0.0004
Y axis 0.000012 0.000132 -0.000118 3.94 437 S,=0.0003
Z axis 0.000048 0.000051 0.000078 5.25 -3.95 S«=0.0003
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