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This study investigates the thermomechanical buckling behavior of
supported sandwich honeycomb rectangular microplates subjected to
thermal loading and applied voltage. The structure comprises barium
titanate piezoelectric face sheets and an aluminum honeycomb core.
A high-order shear deformation theory is employed to formulate the
displacement field. The governing equations are derived using the
virtual displacement principle and solved via the Navier method.
Parametric analysis evaluates the microplate aspect ratio, fiber
orientation angle, length, face-to-core thickness ratio, and
piezoelectric voltage influence on buckling behavior. Findings
indicate that the critical buckling load decreases with increasing
temperature, applied voltage, microplate length, thickness, and
honeycomb cell angle.
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Table 1. Comparison of sandwich microplate buckling analysis
results with reference results [60].

Y2
0.5 1 15 2 15 3

[60] |Current [60] [Current] [60] |Current [60] [Current] [60] |Current [60] (Current yl

9.64 |9.654.81/4.82(3.22/3.21(2.41{ 2.41(1.921.93[1.62/1.60| O

6.42 | 6.43[3.83/3.86(2.75/2.75(2.12/ 2.14 |1.73{ 1.75 (1.46 1.48 0. 25|
4.79 |4.823.18 3.21(2.39 2.41|1.89/1.93|1.60 1.60|1.37/1.37 | 0.5
3.82 |3.862.742.75(2.13/ 2.14 |1.72/ 1.75 1.47| 1.48 (1.28/ 1.28 0. 75|
3.19 |3.21[2.382.41(1.90 1.93(1.53 1.60 [1.36/ 1.37 (1.18 1.20| 1

274 (2.75[2.112.14|1.72/1.75(1.42/1.48 [1.25 1.28 1.12 1.13|1.25
2.39 (2.41]1.89 1.93|1.56/ 1.60(1.30 1.37 1.19 1.20|1.05{ 1.07| 1.5

2.11 (2.14]1.72/1.75|1.44/1.48(1.18/1.28|1.11 1.13|0.99/ 1.01|1.75|
1.89 (1.93]1.57/1.60(1.32/1.37(1.17/1.20(1.03/ 1.07|0.94/ 0.96 | 2

1. Stiffness Matrix
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Fig. 3. Variation of dimensionless buckling force with core
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Table 2. Honeycomb core specifications.

E v P
GPa kg/m3
70 0.3 2702
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Table 3. Electromechanical characteristics of piezoelectric
surfaces.

Density 5.55 x 103 kg /m?
€31 = €33 = -2.2 oc/mz
Pizoelectric
Coeficient
€15 = €4 = 5.8 oc/mz
Dielectric |C11 = €22 = 226,¢12 =125
Coeficient Cag = C55 = 44.2 GPa
€6 = 50.5
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Table 4. Microplate specifications.

o Magnitude
Specifications
l=li=l,=1, 15 ym
a=b=10h 510 um
h, = 3l 45 pm
he = hy 3 um
6 45
0.1
Yo
1
Bo
AT 200 ¢

o sy dm o GBS (6958 Clyud Jowe ¥ S 5

Slaoo 900 b polie ¥y g Vil ooy flis b dl
el 93 ol Gl b aoxbogSe oddan o (ST (Gl )b o
ol 92 5 538 Jlael b aBly 13 05 0 a5 eygomecss el



19 / Ladlgn cwtigs ) 5)9d
Y 5ylos A Byg0 AF-F Lo

sials Sloo (kS )b 0gd yiin ()95 Y o ek o]
b o0

2.44 T

INg
~

Dimensionless Critical Buckling Load

23385 0 50
\A (Volt)

Syt o 2 (0)9%0 93) dxiaog ySuo 04d A g (LS 59y —F JSud
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Fig. 5. Variation of dimensionless buckling force with thickness
and load magnitude.
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