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Table 1 Materid properties of the sage
Youngz’GsPr;)D dulus (?(Z;E:I:sy) Poison’ s ratio
68 2.7 0.35
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Table2 Cdculated examplesof the stage 5
my Js Jc Je Je
kg kgmm®  kgmm?  kgmm®  kgmm?
0.094 9.768 26.7 10.16 19.92
ko Koy 9,09 66, ke ko
Nim™* Nm arcsec™ * NNm™* Nim™?
1.24 0.0074 1.1 4.1
fl HZ f2 HZ D T N T ke ety D
776.4 927.2
4
3 nm Fig.4 The ssoond mode shepe.
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Table 3 Comparion of three andyzed results

Firg Mode (Hz) Second Mode(HZ)
Vaue Error % Vaue Error %
Theory 776.4 11 927.2 14
FEA 752.3 7.3 853.5 5.1
Experiment  701. 25 812.5

Fig.3 Thefirsg mode shgpe.
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1. Charge amplifier 2. HP3562A dynamic sgnd and yzer
3. Moda hammer 4.2 DOF stage and accel erometer

5
Fig.5 The experimenta gpparatusof dynamic measur-
ing.
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Dynamic analysis on a novel nanopositioning stage driven by PZT
LU Fnkuan, SUN Li-ning, QU Dong-sheng, RON G Wei- bin
( Robot Research Institute , Harbin Institute of Technology, Harbin 150001, China)

Abgtract : A novel nhanometric precison two- degreesof-freedom podtioner driven by PZT was desgned and
fabricated. The theoretica and experimenta anaysesof the stage performance were a done. The nanopo-
stioning stage condstsof a right-angle flexure paralel hinge to reaize the motion dong X and Y directions
and the flexure pivoted lever arm to achieve piezoactuator diplacement amplification. The differential equar
tion of motion was established by L agrange equation , and the expresson of the two mode nature f requencies
were derived. The modd anayds of the stage was carried out by means of ANSYS, a Finite Bement
Method (FEM) code. Experiments were conducted to measure the moda frequenciesof the stage. The re-
sults obtained from formulation, Finite Element Method (FEM) and experiments were anayzed. The nu-
merical and experimenta results prove the accuracy of the theoreticad model and the vaidity of the FEM
anadyss.
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