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Development of 3-DOF precise tilting stage for compensating ultra-precision workpiece
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Table 1 Design specification of tilt stage
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Maximum load capacity 200kg
Height of tilt stage Under 100mm
Width of tilt stage 400x400(mm)
Working distance Over 100um

Resolution 0.05pm
Repeatability +0.1pm

2. Design of System
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Fig. 1 Configuration of the tilt stage
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Fig. 2 Force transmission by a workpiece
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Fig. 3 Applied force in the actuating system

Fw = Workpiece load

M, = Moment of mount

Fx = Actuating force of the piezo actuator
L., Ly, Lc = length of each guide
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Table 2 Limited conditions
Length of piezo actuator 125mmn
working distance 120pm
Fw 700N
Guide material E (AL6061-T6) |[68947.6MPa
Amplification 2
Guide limitation of height 40mm
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Table 3 Decided variables

(mm) inclined (mm) Half
b 20 b' 15

h 7 h' 7

a 38.5 a' 16.5
C 72.5 c' 38.5
L 69.46 L 37.34
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3. FEM ANALYSIS
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Fig. 4 Maximum stress and Amplification
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Fig. 5 Prototype of designed tilt stage
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Fig. 6 Maximum moving range and 50m step test
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