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Elastoplastic damage analysis using algebraic derivation of consistent tangent
by block Newton method
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The simultaneously iterative procedure for elastic-plastic boundary value problems presented by the authors
is applied to elastoplastic problems with damage. The authors formulate elastoplastic problems with damage
as a coupled problem of the weak form of the equilibrium equation, the yield equations, and the damage
evolution equations, and propose a numerical procedure based on the block Newton method to solve them
with simultaneous linearization. The proposed scheme can be implemented in the conventional displacement

method without local iterative calculations.
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Fig. 1 Proposed scheme

LEREIND. X)LV, BISTT YN oy BT
TN ITMABND T ET, HRELERICHT S
DI SRR ERICEZA A END. ED
72, IS I17T > YV oy ODBANIZL ST, #EFED
BALIE~DFIENR G L7025

Fig.1 ® L 912, BEFEINDEN IO H b

Ufﬁﬂ#ﬁéﬂﬁﬁ@f%f:&), 1 BlORAGITxE L
TINSIDOEH I L OERRE O N 1 ET oL 5.

3. fEE
ABFFETIT, TE%# tE i3 % FIEPE R & A IR B SR
AT TR < T2, (AR H - RS - BT R

f@iiﬁﬁi?ﬂ%%”ﬂ L7z, BB LS @ p R 5
WEEREZHET D 2 LT, SR REEIE T
TX, WElKESLER VR FIEZ % L.

2 Xk

(1] FF B35 dfef R 7, Frdbiuratias 1, 2008.

[2] Gurson, A.L.: Journal of Engineering Materials and
Technology, Transactions of the ASME, Vol.99, pp.2—
15, 1977.

[3] Lemaitre, J.: Journal of Engineering Materials and
Technology, Transactions of the ASME, Vol.107,
pp-83-89, 1985.

[4] de Souza Neto, E.A., Peri¢, D. and Owen, D.R.J.:
Computational Methods for Plasticity: Theory and
Applications, John Wiley & Sons, 2008.

[5] Owen, D.R.J. and Hinton, E.: Finite Elements in Plas-
ticity: Theory and Practice, Pineridge Press, 1980.

(6] IEILFFE, MEREAS, H R A=
£, A #i, Vol.79, No.808, pp.1818—1831, 2013.

[7] Braudel, H.J., Abouaf, M., Chenot, J.L.: Comput.
Struct., Vol.22, pp.801-814, 1986.

[8] Yamamoto, T., Yamada, T., Matsui, K.: Int. J. Numer.
Methods Eng., Vol.122, pp.2145-2178, 2021.

[9] IAHIIR, (L &, AR BARGHE LS
4, Vol.2021, pp.20210021, 2021.

oo (ORy, [10] AR, (b H &, e B AR 256 S
Th= "5 ( aq ) Ry (10) 4, Vo190, No. 936, pp.24-00081, 2024.
© —MHEEABRHE TS F02-01 -



