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Abstract

In this paper, based on the Adomian decomposition method, the large deflection problem of a
multi-layered oblate spherical shell subjected to a laterally uniform load in a non-uniform tem-
perature field is considered. New approximate solutions are given in the case of fixed clamping
and movable clamping of the boundary, respectively. The quadratic characteristic relation corres-
ponding to the quadratic approximate analytical solution obtained in this paper under the fixed
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clamping boundary condition is consistent with the result obtained by the modified iteration me-
thod. Under the condition of movable clamping boundary, the convergence trend of the obtained
Adomian approximate solution is illustrated by error analysis.
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Figure 1. The Errorl curves withthe y,=0.2 (4th-order approximation)
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Figure 2. The Error2 curves withthe y,=0.2 (4th-order approximation)
El 2. y,=028t, Error2 BTUMITIskEhLE

R BB AT, FATAT A 22 2 i BR 7052 Je B AR [ 34 A B PR P 0 DY U (b -
P~P+PF+P,+P,

H1(40)~(43) I 15 P 55 y, IURHIER R A:

P32 +11K2y0+73K4y0_ 2537K°y,  82Ky: 31K’y:
Yo Ty T 4147200 234101145600 135 2032128
. 52387K°y? _+73y§__52769K2y§__ 505909K *y?
329204736000 135 91445760 2633637888000 (49)

| 1234480Ky;  1422358327K°y; 19280y  3253160447K’y;

685843200 318670184448000 13716864 159335092224000
B 541294218343Kys N 3574120874477y,
16964407269089280  212055090863616000

E&WmE

[ K SRR R 42 (N0.12161064), A SETH A X H AR R 2435 4151 H (N0.2020LH01003) & A 52 7 Tl
K H 5 RHRTRA(ZD202018) -

SE 3k
[1] ZHHE, B, XK, 5 QUZ S B ERTH W KRG e ], /1554, 1966(1): 1-13.
[21 Zemsh, Brete JESIREY T XUZE SR e ABERE ih[0]. HLEE TR, 1991, 11(1): 7-15.

[8] Rk, EBE. FLEFREARESIEER TR R R[], B K% BARRZ 5 RS, 2008,
29(5): 438-442.

[4] BER, HIP. BRI E S 5H SR GG E A TR il [J]. SR B 712, 2015, 36(3): 262-273
[6] BAEAR. AR A BRSE O FRAR LR ML SHB IR BN [D]: [k 22 A0 5], =2 M) 22 M3 TR, 2007.

[6] Ty, xIE%, S8 &HREEERCNRPE RN RASEM )%, 1982(1): 49-65

[71  FREn, x4, S, SN EEEE S ) 2 2 e B e T R [J). R FH 200 77 %, 1982(6): 771-780.
[8] MIFhL, THE. 22 mMEHET I RKPE HMERRIE[D]. 2R 4B, 1984(1): 1-13.

[91 THiE TRz Z22mMFTARLEMERN IR M) =2 M3 TR 24, 1982(1): 50-57.

DOI: 10.12677/aam.2022.1110748 7058 IR Esid


https://doi.org/10.12677/aam.2022.1110748

BAE, AR

[10]
[11]

[12]
[13]
[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

FEET, AR B i BR 8 P8 o) KR S R [J]. AR %%, 1990, 7(4): 26-33.

1%3[;2 WA, AR R BRSO GE S 0 R L e T k0], 7 LR ROR R 274 B ARA IR, 1988(4):
RIS SFREATEATVER T B RERFE R RBZE R[] J1%554R, 1989, 21(2): 236-240.

XIAHR. BUZEJE O ALURERGE R AR M AR M R[], A AR ER AR K 222544, 1981(1): 84-99.

M, XUANPR, SEERTG, 55, B ER 5T 00 JE L M AR ) —— 1. ZEXRRERAG FAar 16 T 09 B Bk 52
AR RS ] [J]. Bl @R, 1965(2): 142-145.

Adomian, G. (1988) Analytic Solutions for Nonlinear Equations. Applied Mathematics and Computation, 26, 77-88.
https://doi.org/10.1016/0096-3003(88)90087-2

Adomian, G. and Rach, R. (1993) Analytic Solution of Nonlinear Boundary-Value Problems in Several Dimensions by
Decomposition. Journal of Mathematical Analysis and Applications, 174, 118-137.
https://doi.org/10.1006/jmaa.1993.1105

Adomian, G. (1988) A Review of the Decomposition Method in Applied Mathematics. Journal of Mathematical Anal-
ysis and Applications, 135, 501-544. https://doi.org/10.1016/0022-247X(88)90170-9

B, i Adomian 2 2SR % — 4 Helmholtz 5 FE[J]. iH5 /154K, 2014, 31(1): 37-40+102.

B BEGR, TR, 2. Adomian 23ISR —4EARLRE Volterra A4 7 FRBUE ME[I]. VT K SE EHAREL 2R,
2012, 29(5): 573-577.

AReED, AN, Adomian Zr AR R ARZE 43 BLEY Volterra BUS T RRAA[D]. AR5 2R, 2015, 53(5):
851-856.

Wr—n9, XIEENE, fh%, 45 Adomian 7k RAFARLNE 7> Hik Fredholm AR 737> 7 RE[]. 2 HH %, 2013, 26(4):
785-790.

213, HEF, RES. Adomian 2R AR 4EIELNE Fredholm AR 5 RE[I]. 22 MR TR 274, 2014, 40(5):
160-163.

Umesh and Kumar, M. (2021) Approximate Solution of Singular 1\VVPs of Lane-Emden Type and Error Estimation via
Advanced Adomian Decomposition Method. Journal of Applied Mathematics and Computing, 66, 527-542.
https://doi.org/10.1007/s12190-020-01444-2

Yun, Y.-S. and Liu, H. (2021) New Approximate Analytical Solution of the Large Deflection Problem of an Uniformly
Loaded Thin Circular Plate with Edge Simply Hinged. Alexandria Engineering Journal, 60, 5765-5770.
https://doi.org/10.1016/j.aej.2021.04.033

ZEAEER. YA B A T B0 e TEER e AR L S I B AR AT AR 0], B2 Kt R, 2021, 10(8): 2766-2774.

DOI: 10.12677/aam.2022.1110748 7059 IR Esid


https://doi.org/10.12677/aam.2022.1110748
https://doi.org/10.1016/0096-3003(88)90087-2
https://doi.org/10.1006/jmaa.1993.1105
https://doi.org/10.1016/0022-247X(88)90170-9
https://doi.org/10.1007/s12190-020-01444-2
https://doi.org/10.1016/j.aej.2021.04.033

	多层扁球壳大挠度问题的近似解析解
	摘  要
	关键词
	Approximate Analytical Solution for the Large Deflection Problem of Multilayer Shallow Spherical Shells
	Abstract
	Keywords
	1. 引言
	2. 该大挠度问题的控制方程及边界条件的回顾
	3. Adomian分解法的应用
	3.1. 在固定夹紧边界条件下多层扁球壳的大挠度问题
	3.1.1. 确定逆算子
	3.1.2. 求解大挠度方程

	3.2. 在可移动夹紧边界条件下多层扁球壳的大挠度问题

	4. 结果分析
	4.1. 在固定夹紧边界条件下多层扁球壳的特征关系式
	4.2. 在可移动夹紧边界条件下多层扁球壳的特征关系式

	基金项目
	参考文献

