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A Study on the Design of the Sensing-assistant Linkage for Compensation of
Thermal Drift of Ultra-precision positioning stage
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Fig. 2 Size of the coupling hinge

Table 1 Stiffness of the Coupling hinge
Stiffness (MN/m) Torsional Stiffness (Nm/rad)
ky 0.5 Kt 11.9
I(:.- 5.88 I(:,-[ 0.58
ks 28 K 49
e Kinematic Sensing assistant
Coupling Uinkage: INVAR]

Sensor

150mm
Flexure Hige guide (AU

170mm

Fig .3 Kinematic coupling on center axis
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Fig. 4 Evaluation of the performance of sensing assistant in uniform
temperature change, AT=1C (simulation)

Table 2 Evaluation results of Sensing-assistant linkage

Thermal| Thermal .
Expansi | expansion | Offset of]| Mﬁ:i:m C‘:)A)n(l)fe
on error| error of TC Stress nsai(?n
of stage | Linkage
Uniform Temperature
change : 1°C lum 0.05um 0 2.3Mpa| 95%
Non-uniform 0.1C 0.014um | 0.0005um |0.001um . 90%
Temperature "
change of the 0.5C 0.069um | 0.003um |0.004um . 90%
microscope
stage 1T 0.133um| 0.005um [0.008um . 90%
Vertical error
onhinge Plane| jym | 0.05um | 0.02um |2.3Mpa| 93%
(0= 05=1mm)
Effect of | Parallel emror
Fabrication |to hinge Plane| 1ym | 0.05um | 0.02um |3.4Mpa| 93%
Error (51- 52=1mm)
atAt=1" | Tilting error
between
hinge plane | lum 0.05um |0.035um|2.3Mpa | 91%
&stage
(0.05rad)
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