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A CONSISTENT ALGORITHM OF NEWTON ITERATION
AND ITS APPLICATION IN PLATE BENDING FINITE
ELEMENT ANALYSIS

Wei Zujian, Li Mingrui, Huang Wenbin

(Beijing Agriculiural Engineering University)

Abstract The reasons in the loss of accuracy and asymptotic rate of quadratic conver-
gency of Newton iteration in finite load increments when using classical tangent stiffness matrix
methods of elastoplastic finite element analysis are briefly discussed. A consistent algorithm is
proposed which preserves the asymptotic rate of quadratic convergency of Newton iteration and
holds a first order accuracy and unconditional stability. It is characterized by the path-indepen-
dent strategy and the consistent elastoplastic tangent moduli.

Based upon the consistent algorithm, an elastoplastic plate bending element, NIDKQ, is
developed with moments and curvatures as basic variables. Numerical results show a satisfactory
accuracy of NIDKQ, and have verified the asymptotic rate of quadratic convergency of consi-
stent algorithm of Newton iteration in the finite load increments, whereas the asymptotic conver-
gent rate of classical tangent stiffness matrix methods is greatly reduced dlong with the expan-

sion of plastic zone.

Key words Newton iteration, consistent algorithm, elastoplasticity, plate bending finite

element
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