Journal of the Korean Society of Manufacturing Technology Engineers 23:4 (2014) 361~367

http://dx.doi.org/10.7735/ksmte.2014.23.4.361

@YD

ISSN 2233-6036

AR T 7|7|dke| MY =M UAXIEAET|Fe JH gt
x| o4 =a*
o o &

Development of Rotational Nanoactuator Based on Four-Bar Linkage

Young Hun Jeong®

& School of Mechanical Engineering, Kyungpook National Univ., Sangyeok 3-dong, Buk-gu, Daegu, 702-701, Republic of Korea

ARTICLE INFO ABSTRACT
Article history: Ultra-precision positioning plays a crucial role in emerging technologies such as
Received 21 July 2014 electronics, bioengineering, optics, and various nanofabrication technologies. As
Revised 27 July 2014 a result, various nanopositioning methods have been presented. In particular,
Accepted 30 July 2014 nanopositioning using a flexure mechanism and piezo-electric actuator is one of
the most valuable methods because of its friction-free motion and subnanometer-
Keywords: scale motion resolution. In this study, a rotational nanoactuator based on a right-
Flexure o circular flexure mechanism and piezo-electric actuator was developed through a
Nanopositioning consideration of the kinematics and structural deformation. An experimental
Rotational nanoactuator setup was constructed to verify the performance expectation. Consequently, it
Four-bar linakage was demonstrated that the developed system had a maximum rotational angle of
Piezo-electric stack actuator about 0.01 rad, as well as sufficient linearity with respect to the input voltage.
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Fig. 1 Simple crank-lever four-bar mechanism for a rotational
actuator
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Fig. 2 Geometry of a flexure-based rotational nanoactuator
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Fig. 3 Geometry of a right-circular flexure
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Fig. 4 FE model of designed geometry for the rotational nano-

actuator
Table 1 Material properties
Properties Values
Young’s modulus (GPa) 210.0
Density (kg/m®) 7,850.0
Poison ratio 0.313
Yield strength (GPa) 1.6
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Fig. 5 Mode shapes of 1st and 2nd modes
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Fig. 6 Simulation results of stress and deformation when driving
force from a piezo-electric stack actuator of about 500
N
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Fig. 7 The maximum von Mises stress with respect to driving
force from a piezo-electric stack actuator
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Fig. 10 Actual rotational nanoactuator equipped with a piezo-
electric stack actuator
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