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Fig 1 A 3 DOF fully compliant manipulator for
bioengineering
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Fig 2 A 3 DOF fully compliant mechanisn for
fiber alignment
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(a)plate-gring joint  (b) gplit-tube flexure hinge

(c) serial flexible pivot

Fig 3 Three novel flexure hinges

43

4 4

, MBVS
MEM S ,
LAG ,
(EDM )
, MBVS
MBEM S
, EPFL ECDM
[8], D
SRVI ] MBV S
MBEMS ,
(PZT)

MBEMS

PZT

PZT

PZT

MBEM S

(SVA)

Pl

MBEMS



MBEMS , ) )

MBEM S , ,

[1] MidhaA, et al On the nomenclature, classification, and abstractions of compliant mechanisns[J]. A 9 E J of
M echanical D esign, 1994, 116(1): 270- 279

[2] Kota§, etal Tailoring unconventional actuators using compliant transnissions design methods and applications
[J] IEEE/A SV E Trans onM echatronics, 1992, 4(4): 396- 408

[3] TrimmerW. M icrorobots and micromechanical system[J] Sensrs & A ctuators, 1989, 19(3): 267- 287

[4] JensenB, et al Design of wo-link, in-plane, bistable compliant micro-mechanisns[J]. ASM E 1 of M echanical
Design, 1999, 2(3): 416- 423

[5] YulJ, etal Kineanaticsanalysisof gatial fully compliant mechanisn s by using the p seudo-rigid-body model[A ]
The 1% ICM E 2000[C]. Shanghai: 200Q

[6] Ananthasuresh G K. A newv design paradign in microelectromechanical systans & investigations on compliant
mechanisns[D ]. Ph D. dissertation, A nnA rbor: U niversity of M ichigan, 1994

[7] Frecker, et al Topological synthesisof compliant mechanisn s using multi-criteria optimization[J] ASM E 1 of
M echanical D esign, 1997, 119(2): 238- 243

[8] BrequetJ, et al A ctivitieson microfactory in the institute of robotics systens at the EPFL [J/OL ] jeanmarc
breguet@epfl ch 1999

[9] v [J] , 2000, 8(3): 286- 291

Fully caonpliantmechanisnsandM BEM S
YU Jing-jun, ZON G Guang-hua, B | Shu-sheng

(Robotics Research Institute, B eijing U niversity o A eronautics
and A stronautics, B eijing 100083, China)

Abstract: Compliant mechanisn s are devices that deliver a desired motion by undergoing elastic defor-
mation A typical compliant mechanisnsis called fully compliant mechanisn. Ow ing to their serveral
significant advantages relative to conventional mechanisns such as no backlash and friction, and no
assanbly, compliant mechanisns egecially fully compliant mechanisns have been applied to many
fields epecially inM BM S So research on compliant mechanisn s and fully comp liant mechanisn s has
been a hot issue in recent years Thispaper firstly describes their concepts, characteristics and appli-
cations inM BEM S Finally several critical techniques and tendencies such as the analysis, design and
fabrication of fully compliant mechanisns, selection and design of flexure hinge, selection, desgin and
control of the actuator etc are discussed
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