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Properties

Material P, P,

B P Py

P(at T =300K)

E(pa)

SUS304
Si3N4

201.04¢9
348.43

3.079¢-4
-3.070e-4

-6.534¢e-7
2.16e-7

0
-8.946¢-11

207.7877¢9
322.2715€9

o (1/k)

SUS304
Si3N4

12.330e-6
5.8723e-6

8.086e-6
9.095e-6

0

0

1.5321e-5
7.4746¢-6

p(kg/m’)

SUS304
Si3N4

(=) (e lle) fo N

8166
2370

0
0

0
0
0

0
0
0

8166
2370

A

AT =0 5 AL/ALO; ol b (N=1) m e B3 61 (Q) s ook Sl =13 gl aeylin Y Ut

e h (m, n) Method Pawer low 1ndex(p)
a 0 0.5 1 4 10 0
Present 0.0148 | 0.0125 | 0.0113 | 0.0098 | 0.0094 | 0.0075
0.05 (11 RPT2 [12] 0.0148 | 0.0125 | 0.0113 | 0.0098 | 0.0094 -
' ’ Exact HSDT [18] | 0.0148 | 0.01250 | 0.0113 | 0.0098 | 0.0094 -
FSDT [20] 0.0146 | 0.0124 | 0.0112 | 0.0097 | 0.0093 -
Present 0.0577 | 0.0490 | 0.0442 | 0.0380 | 0.0364 | 0.0293
01 (11 RPT2 [12] 0.0577 | 0.0490 | 0.0442 | 0.0380 | 0.0364 | 0.0293
' ’ Exact HSDT [18] | 0.0577 | 0.0490 | 0.0442 | 0.0381 | 0.0364 | 0.0293
FSDT [20] 0.0568 | 0.0482 | 0.0435 | 0.0376 | 0.0359 -
Present 0.1377 | 0.1173 | 0.1058 | 0.0901 | 0.0856 | 0.0701
01 (1.2) RPT2 [12] 0.1377 | 0.1173 | 0.1058 | 0.0901 | 0.0856 | 0.0701
' ’ Exact HSDT [18] | 0.1377 | 0.1174 | 0.1059 | 0.0903 | 0.0856 | 0.0701
FSDT [20] 0.1354 | 0.1154 | 0.1042 - 0.0850 -
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Present 0.2113 | 0.1806 | 0.1628 | 0.1375 | 0.1299 | 0.1075

0.2 (1) RPT2[12] 0.2113 | 0.1806 | 0.1628 | 0.1375 | 0.1299 | 0.1075

' ’ Exact HSDT [18] | 0.2113 | 0.1807 | 0.1631 | 0.1378 | 0.1301 | 0.1076
FSDT [20] 0.2055 | 0.1757 | 0.1587 | 0.1356 | 0.1284 -

Present 0.4622 | 0.3982 | 0.3595 | 0.2969 | 0.2767 | 0.2352

0.2 (1.2) RPT2 [12] 0.4622 | 0.3982 | 0.3595 | 0.2969 | 0.2767 | 0.2352

' ’ Exact HSDT [18] | 0.4623 | 0.3989 | 0.3607 | 0.2980 | 0.2771 | 0.2355

HSDT [19] 0.4658 | 0.4040 | 0.3644 | 0.3000 | 0.2790 | 0.2365

s Gos sl Q= w(a2/h)\/(pm/Em N-07) st srs sl S 3 5 Lo o s 51 W A lie ¥ J g
. SUS304/Si3N4 Lol s L(1=0.0125) 5(n=1)

AT (m, n) Method . Power law index (p)

Si3N4 0.5 1 2 10 SUS304

Present 12.507 | 8.615 7.551 6.776 | 5.863 5.410

(1) HSDT[13] 12.495 | 8.675 7.555 | 6.777 -- 5.405

’ FSDT[14] 12.528 | 8.622 7.557 | 6.786 -- 5.420
CLT[14] 13.173 | 9.068 7.948 | 7.140 -- 5.698

(1.2) Present 29.255 | 20.164 | 17.672 | 15.838 | 13.682 | 12.660

0 ’ HSDT[13] 29.131 | 20.262 | 17.649 | 15.809 -- 12.602
2.2) Present 44.224 | 30.498 | 26.724 | 23.926 | 20.645 | 19.132

’ HSDTJ13] 43.845 | 30.359 | 26.606 | 23.806 -- 18.967

(1.3) Present 53.442 | 36.867 | 32.302 | 28.903 | 24.922 | 23.119

’ HSDT[13] 52.822 | 36.819 | 32.081 | 28.687 -- 22.850

2.3) Present 66.352 | 45.793 | 40.116 | 35.867 | 30.900 | 28.704

’ HSDTJ13] 65.281 | 45.546 | 39.692 | 35.466 -- 28.239

Present 12.235 | 8.579 7440 | 6.612 | 5.646 5.182

(1) HSDTJ13] 12.397 | 8.615 7474 | 6.693 -- 5.311

’ FSDT[14] 12.332 | 8.468 7414 | 6.649 -- 5.284
CLT[14] 12.976 | 8.915 7.806 | 7.004 -- 5.565

(1.2) Present 28.526 | 20.045 | 17.450 | 15.629 | 13.441 | 12.419

100 ’ HSDTJ13] 29.083 | 20.215 | 17.607 | 15.762 -- 12.539
2.2) Present 43.324 | 30.304 | 26.497 | 23.677 | 20.381 | 18.885

’ HSDTJ[13] 43.835 | 30.530 | 26.590 | 23.786 -- 18.959

(1.3) Present 52.435 | 36.626 | 32.040 | 28.628 | 24.645 | 22.867

’ HSDT[13] 52.822 | 36.824 | 32.088 | 28.686 -- 22.828

2.3) Present 65.195 | 45.487 | 39.806 | 35.557 | 30.604 | 28.442

’ HSDTJ13] 65.310 | 45.575 | 39.721 | 35.491 -- 28.246

Present 11.998 | 8.493 7.205 | 6.267 | 5.187 4.690

(1) HSDT[13] 11.984 | 8.269 7.171 6.398 -- 4.971

’ FSDT[14] 11.919 | 8.138 7.102 | 6.346 -- 4.941
CLT[14] 12.566 | 8.588 7497 | 6.705 -- 5.226

(1.2) Present 27.196 | 19.817 | 17.160 | 15.210 | 12.951 | 11.932

300 ’ HSDTJ[13] 28.504 | 19.783 | 17.213 | 15.384 -- 12.089
2.2) Present 41.704 | 29.948 | 26.061 | 23.187 | 19.853 | 18.383

’ HSDTJ[13] 43.107 | 29.998 | 26.109 | 23.327 -- 18.392

(1.3) Present 50.633 | 36.190 | 31.544 | 28.095 | 24.093 | 22.353

’ HSDTJ[13] 51.998 | 36.239 | 31.557 | 28.185 -- 22.221

2.3) Present 63.135 | 44.938 | 39.225 | 34.962 | 30.018 | 27.910

’ HSDT[13] 64.358 | 44.901 | 39.114 | 34.918 -- 27.557
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Ceramic

h

x 10

3.51
3t P=0.2

25 P=0.5

Young modulus
I

P=10,

O'—%. 5 0 0.5

z/h
S5 08B wlal b 5l ge ledd aslu Gy &S5 53 Atz Jsde Sl i Y IS
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-
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S
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S
T

Non-dimensional natural frequency
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Temperature (K)
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