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Numerical simulation of microcantilever testing for ceramic materials
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In this study, the simulation models for so-called “micro cantilever beam testing” are developed to
determine the material properties of ceramic materials considering their anisotropic crystal structures.
After some V&V processes to the FE models, such as observation of exact dimension of the each
specimens, mesh resolutions, simplification for loading condition or boundary conditions, the response
surface would be evaluated against 6 elastic-plastic material parameters. Then, optimization problems to
minimize the gaps in mechanical responses between the experiments and simulations, could be solved as

typical inverse problems.
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Fig

.1 Typical microcantilever specimen prepared by FIB
method.

Fig.2 Typical FEM mesh created for a microcantilever.

4.

Verification

A ARV EEEOY ) v RIZSEIL, #Eimo b
Aav—%2EFT5Z LT, A v BRE6H K2R
BERTHER L LT, A vy ot A XX, RIS INRAE

T2 EERONDRORITH Y & F/NTRRE LTz,

<

DAy v athf B EERPOLEOERL LOR
AROIGIIREIC B Z RIS THEREFM b 2200 38
RN Y A RERETLIZE 2A02umTh o 7.

a3 L WA 24T O BRI,

DU (R20R 25 2 VT

BRI L, Fig2lZR T &L 9 2FEM A » 3 = Z1ERK L 7=.
EQOREL

5.
M

2

- E-10-05 -

MDA — 2 HTE

BEbEIC K BT

FEEFE R D WM T X —F B WHEET D729
2, 2B CER LIEBBME T 2 —262% AJ1H
ELTHMEY I 2L —va 213 Bib7- 0 30E
MOIRL, ZOMPRERNLBEEBENESGT VI
R PO TCINA M 2 ERR L7z, RIS, BREPE/ RS 2
— X BRI OB ORI T DI R E O
T2, % HEEEHT LT Y XA (MOGA)D U
THiELE L-. &b LI s A —2 %
fli> CAN LIfmEIC w2 M aFHE L, —4l
% Fig.3lTr LTz,
NTGA—FDERNARIZLSEL

B T L ICRIEL L2 8T A — & 26 BR T [R]
FElZ R b L= b O CIERL Lz, FAICKHE



© —MHHEABAGEIZS

E-10-05

B & Figdllm L, HLE /T XA —Z OMHEAEET.
FHETHH16RE TS DTN S EETIE

EREMENMENEE X D.
1400
>
1200
1000
i 800 P
g 500 g
400
200 —HtEfE54.7
d EERE54.7
0 £
0 500 1000 1500 2000 2500

Z 1 [nm]
Fig.3 Comparison of calculations using experimental and
estimated values at 54.7°.
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Fig.4  Variation of normalized estimated parameters with
respect to crystal orientation
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