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Fig.1 A disk area under an in-plane concentrated force
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Tab.2 Dimensionless natural frequencies of a simply supported disk under two pairs of parallel concentrated force loads

A 0, 0, ‘ 0, £ 05 0,

3X3 3.410 12.856 29.561 37.841 58.718 178.494 184.843

4X4 3.401 12.204 24.951 29.067 43.131 54.165 98.299

5X5 3.400 12.015 24.673 28.838 39.247 47.065 56.547

A 6X6 3.400 12.009 24.613 28.718 39.234 46.888 55.949

TX7 3.400 12.009 24.611 28.715 39.180 46.751 55.809

8§X8 3.400 12.009 24.611 28.714 39.180 46.747 55.797

ABAQUS — 3.394 12.011 24.531 28.667 39.087 46.666 55.704
w2/ % — 0.18 0.02 0.33 0.16 0.24 0.17 0.17

£3 —XBRMOHMBERT EXEEHTENE T

Tab.3 Dimensionless buckling loads of simply supported disks under a pair of locally distributed loads

GHOT  pa P P Pas P Pas P

3X3  3284.866  5647.395  10832.869  26658.388  116123.736 1181151015 —
4X4 3270.144 5028.928 8225.194 14527.058 36049.889 39258.538 142923.033
‘ 5X5  3267.840  4999.910  7583.014  11736.913  17654.009  37275.302 52637.033
X6 3267760 4979201 7548.946 10824557 16170146 21802911 35409.381
7TX7  3267.613  4978.881  7455.209  10793.627  14605.941  21076.892 27137.233
8X8  3267.613  4974.809  7454.412  10543.799  14104.743  19409.420 26885.671
ABAQUS — —  3280.391  5003.710  7468.725 10475434  13990.727  19254.945 27141.072

R/ % — 0.39 0.58 0.19 0.65 0.81 0.80 0.94
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Tab.4 Comparison of dimensionless natural frequencies

of simply supported disk with no load

VIR7S 0, o, Q2 0o,
SCHk[13] 4.935 — 25.619 29.736
SCHik[14] 4.935 13.898 25.613 29.720
ABAQUS  4.933 13.909 25.639 29.726
A 4.933 13.898 25.613 29.720

x5 AAHHERTEHXEZLSNEHRGTILER
Tab.5 Comparison of dimensionless buckling loads of sim -

ply supported disk under uniformly distributed loads

J5 i Pent Der2 Dess Pert
CHk[14] 4.235 12.963 13.286 21.356
ABAQUS 4.200 13.173 24.986 29.253
AL 4.197 13.138 24.855 29.045

F6 —XMNEMEPANTEHXZERTSNE M BT LR
Tab.6 Comparison of dimensionless buckling loads of
simply supported disk under a pair of radial con-

centrated forces

I3k P, P.. P, P..
SCHik[13] 13.148 — — —
SCik[14] 13.141 20.711 31.100 44.858
ABAQUS  13.130 20.051 30.032 42.375
AR S figt 13.161 20.054 30.050 42.518
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Fig. 6 Dimensionless buckling loads of simply supported

disk under two pairs of parallel concentrated loads
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Fig. 8 Dimentionless natural frequencies of simply supported

disk for different concentrated force positions

50

“4\4\4\‘\‘_‘+Ql

e O,

40
—h— Q,

S 30fF v v v v \4 v v

$ —— 0,
= L——A—-\‘_\L\‘_\‘—\‘

5 20} 8
i}

R

101 ’s*\‘\,_\‘\'\‘

0 01 03 05 07 09
G At Ep
PO — X Jg 8 A1 A7 A8 T 7 S [B8 58 ) G ik 200 9 A R

Fig.9 Dimensionless natural frequencies of simply supported

]
L0 (Xp.)

disk under a pair of locally distributed loads
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distributed load
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Free vibration and buckling analysis of thin circular disk under
arbitrary in-plane loads

LI Guo-rong, ZHOU Ding, LI Xue-hong, HUO Rui-li
(College of Civil Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: Based on the stress distribution formulae of a semi-infinite plane under a single concentrated force, the in-plane stress dis-
tribution formulae of a thin disk under a self-balanced in-plane concentrated force system is obtained by using the principle of super-
position of external loads. The stress distribution of the thin disk under the self-balanced in-plane distributed force system is further
obtained by the integral calculation. Taking the product of the Chebyshev polynomial and the boundary functions as the admissible
functions, the eigenvalue equations of transverse free vibration and buckling of a thin disk under arbitrary in-plane static loads are
derived by means of the Ritz method. The eigenvalue equations are numerically solved to obtain the natural frequencies and buck-
ling loads. The fast convergence and the high accuracy of the method are verified by comparison with the results the product of pow-

er series and Fourler series as admissible functions and finite element method.
Key words: transverse vibration; buckling; thin disk; in-plane load; Ritz method
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