%43 % %14 E R A F  F Ik Vol. 43 No. 1

2026 42 A Chinese Journal of Applied Mechanics Feb. 2026

BT OREE 3 ) BRI b -f | Ge
ENIEATEWI88 3PS

G IR S AR AR

(L PH R A ARG T AL, 530004 79 7552 ) U B RIBK 5 TR LA H k%
530004 RT3, ) PE R LR K S 45 M 2 3l T N SE R S, 530004 T
4. I PGHLE R AR 2B, 530004 7 T0)

T OEATHBEAFEE BEEREFIRR, ZRET —ARKBERIATELR LT W5 %R
Kk, A RARSAIF E MR LF 0K TH T M HF BI04 K R AR At
HEMA A RIFBRAEE— S 24T b 52 B af  BEELETE 5 RIEYIUTIEL
LW, AR RARAME B ARRE, RS EA B ML B AR R H 44 Adam
AT E AT A B, A ER BRI S B G Z, EmFREREB ZXN0 S AXEKME, &
TS HROBESRZTESOHARES EHE AR LB T REBIKR AT FHaG UL
P W E L 5H T REA KT %00 X BRSO 4% AR 7 5 Abaqus A FRT A& ST
BRAF AT AT G R T AR Ty ik 09 A AU A iE R

K LTI LM 5 Mo B S RAXBIGREF T

FESES 0343  XEfFRERS:A DOI: 10. 11776/j. issn. 1000-4939. 2026. 01. 013
X EHS :1000- 4939(2026)01- 0144- 11 CSTR:32414. 14. cjam. issn. 1000-4939. 2026. 01. 013

Polynomial series solution method for nonlinear bending of
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Abstract : Based on the theory of elastic mechanics and combined with deep learning technique, a polyno-
mial method for solving geometric nonlinear bending analysis of thin plates is developed. In order to satisfy
the boundary conditions and realize rapid derivation, trial function model of the displacement is built

based on symbolic differential calculation. The input of the model is the coordinates of any point in the so-
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lution domain, and the output is the corresponding displacement. Considering the geometric nonlinear

bending theory based on variational principle, the objective function is constructed by the systemic poten-

tial energy of thin plate. Last,the gradient of the objective function is calculated by the automatic differen-

tiation, and the parameters are optimized by the gradient descent method until the optimal parameter vec-

tor is obtained. Then the explicit polynomial series solution of the displacement is obtained. The combina-

tion of the two differential techniques improves the ease of use and accuracy of the program. In this paper,

the geometric nonlinear bending problems of thin plates with different shapes and boundaries are solved,

and the convergence of polynomial series solutions under different orders is analyzed. The solution is com-

pared with the Abaqus finite element solution and the literature solution, which proves the effectiveness

and applicability of the method.

Key words : geometric nonlinearity ; symbolic differentiation ; automatic differentiation; polynomial series;
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Fig.7 Convergence analysis of deflection of parallelogram thin plates under different boundary conditions
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Tab.4 Comparison of the midpoint deflection of the free edge of a parallelogram thin plate( SFSC)

HEHE/mm AHXFIRZE/ %
q/(N - m2)

Abaqus n=15 n=21 n=28 n=36 n=15 n=21 n=28 n=36

20 12.41 11.63 11.88 11.88 12.24 =7.09 -4.27 -4.27 -1.37

40 16.25 15.31 15.89 16. 12 16.22 -5.78 -2.22 -0.80 -0.18

60 18.86 17.98 18.45 18.88 18.95 -4.67 -2.17 0.11 0.48

80 20. 89 20. 16 20. 58 20.93 21.33 -3.49 -1.48 0.19 2.11

100 22.60 21.91 22.27 22.78 23.06 -3.50 -1.46 0.80 1.95
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