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Vibration characteristics identification of microcantilevers using state-space
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Fig. 1 Microcantilever for AFM

’w  9° ’w
mlx + EI = flx,t)D
( )8t2 ox* ox* f )

Md+Cd+Kd=f @
whek o) g Qlo ogh 7ha7F EAjghar 7Hg
shal frdk a4 P¥E ol&shd A (D& 2 )¢
2o A9 disr A om wskEnh A (2)9A,

| 165



Az Ay, 24 FE(e), 28 Fd(g)= 7
Q49 o4 AsF /71,‘4/7LA4 HAz FAE
M:Am(") (3-a)
=1
N
C=Ac” (3-b)
1
N
K=Ak™ (3-0)
n=1

m'" = J‘p' [N]T [N]dV (4-2)
" = [¢[N] [NJav (4-b)

k" = [[B] [E]Blav @0
A @A [N] ok [B] = @ Amsh @il
7 MEAoR TAE Bl

3. 00|32 QIR N BZ YHA

M=0'M® (6-a)
C=0'Co (6-b)
K=®'K® (6-c)
Vz{v],vz,---,vm_],vm} (7)

2 (N9 2+ Aas 4 9)3 22 e A%

ato], 2 (9)9F 22 AH &3 BAAE Teklth
V=2, \'/jzsz (®)
z=Ai+Bf, (9-a)
y=Dz (9-b)
i:{ZJ’ZZ""’Z4N—1’Z4N} (10)

166 |

o] =& 20118d% AR (uSH3r]si)9
Aoz FdmAgade] A4S ol FgH 7%
A2 (No. 2011-0005830). Hgh - AF=
20118hd % ofFehstal dyk A1) Aol ofato]
ATE A=

o8

(1) Lee, S. I, Howell, S. W., Raman, A. and
Reifenberger, R., 2002, Nonlinear Dynamics of
Microcantilevers in Tapping Mode Atomic Force
Microscopy: a Comparison between Theory and
Experiment, Physical Review B, Vol. 66, pp. 115409.

(2) Lee, J. W., Tung, R., R. Arvind, Sumali, H.
and Sullivan, J. P., 2009, Squeeze-film damping of
flexible microcantilevers at low ambient pressures:
theory and experiment, Journal of Micromechanics and
Microengineering, Vol. 19, pp. 105029.

(3) Hong, S. H. and Lee, S. I, 2010, Vibration
Analysis of the Tapping AFM Microcantilevers Using
Proper Orthogonal Decomposition, Transactions of the
Korean Society for Noise and Vibration Engineering,
Vol. 20, No. 4, pp. 414~421.

(4) Zhang, Y. and Murphy, K. D., 2011, Multi-
modal Analysis on the Intermittent Contact Dynamics
of Atomic Force Microscope, Journal of Sound and
Vibration, Vol. 330, pp.5569-5582.

(5) Spletzer, M., Raman, A. Reinfenberer, R.,
2010, Spatio-temporal Dynamics of Microcantilevers
Tapping on Samples Observed under an Atomic Force
Microscope integrated with a scanning laser Doppler
vibrometer:  applications to proper orthogonal
decomposition and model reduction, Journal of
Micromechanics and Microengineering, Vol. 20,
pp.085024.





