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Fig.5 Effect of the position of damage region on the critical

buckling stress of orthotropic rectangular plates

—————— elastic critical buckling stress
elasto-plastic critical buckling
stress

B 6 45407 T AN TE 38 4% ] e Pk R TB AR W 52 77 67 5% i
Fig.6 Effect of damage area on the critical buckling stress of
orthotropic rectangular plates
Ji o e S g B R, T R AR B2 R X TR R
EFHE, B A =1, Ay = 15, (6,d) = (0.5,0.5). M
P AT DA Y, g 32 R R 6] 52 R #3495 1 AR
B B e 512 7 5w KA AR (], B 4 0 TR L
Sa B, AU i e SN 7 BN, HY S,

o 50% J&, AN AU AN,

A SCHE T BV N AR AT R 46, Aok kS 0 T 2R
KEA R, HEZIN 5 ¥ S ERY KA R W
WA TG R BRBE, EOL T 5N IERKEA RIIER
2 1) S PR A U5 R Rk B IR A R AL AR HE DU, 7E R
b, BEVITEE LT R A AL IE A2 A A R RDRE 4 R A
FIVEB T A TR, BE5E T BB IER % Ak
PEAR 0 R et ) R by B AR B 5 SR T
LRI T8 LU AN R LU BRI, AR ke i, R
1< T8 LU AIES B LG IR/, A8 8 e 2 7 P e
L5 B o e 55N g N T RO W RN s
J JR R 453 405 A Je W 5y BT 8 R 4
B AR, ELA O T AR, B4 X o R
WAL, BUBRE S ERTRE, HYB R
B — s R, o s 5N MR N AR .

2 % X M|

T, . N T IEE AR RS W MR, A B
fir%2, 1990, 11(3): 233~238(Yuan Zupei, Zheng Yao. A
study on yield and flow of orthotropic materials. Applied
Mathematics and Mechanics, 1990, 11(3): 233~238(in Chi-
nese))

—

2 Maewal A. A class of theories of plasticity of anisotropic
and pressure sensitive materials. Acta Mechanica, 1999,
134(1): 109~114

3 TR, HERE. ERK 0 RAEEIEA RN T - MARRR. 1%
i, 2003, 35(4): 493~497(Wan Jiansong, Yue Zhufeng. On
the study of stress vs. strain of ductile orthotropic elastic-
plastic material. Acta Mechanica Sinica, 2003, 35(4):
493~497(in Chinese))

4 B, XAR. —BmMBREN AR KRR, BT R
iz, 2001, 22(4): 409~413(Liang Lifu, Liu Shiquan. Elasto-
plastic constitutive relation under general loading law.
Acta Mechanica Solida Sinica, 2001, 22(4): 409~413(in
Chinese))

5 Alexander V Idesman. Comparison of different isotropic
elastoplastic models at finite strains used in numerical
analysis. Comput Methods Appl Mech Engrg, 2003, 192:
4659~4674

6 Zhou ZD, Zhao Shexu, Kuang Zhenbang.
elasto-plastic constitutive theory. International Journal of
Plasticity, 2003, 19: 1377~1400

T OBEESE, JEEERE. MR K R RSB S BE AT E A
J1eg% R, 2004, 25(3): 262~268(Fan Jianping, Deng Zex-
ian. Incremental anisotropic damage theory and its numer-
ical analysis. Acta Mechanica Solida Sinica, 2004, 25(3):
262~268(in Chinese))

8 Brék=, WHEMH. Zpadh. ¥ EEA2E R HR
#, 1993(Chen Tieyun, Shen Huishen. Buckling of Struc-
tures. Shanghai: Science and Technology Literature Press,

An integral



#F1H BAREESE - B PR R S PR B 07 A M S R 75

1993(in Chinese)) uniaxial compression. Thin-Walled Structures, 2004, 42:
9 Wang CM, Xiang Y, Chakrabarty J. Elastic/plastic buck- 1083~1101
ling of thick plates. International Journal of Solids and
Structures, 2001, 38: 8617~8640
10 Chakrabarty J. Influence of anisotropy on the plastic buck-

12 Chow CL, Wang June. An anisotropic theory of elasticity

for continuum damage mechanics. Engg Fract Mesh, 1987,

33: 3~10
ling of rectangular plates. In: Proc. of 2nd Int. Conf.
Struct, Stability and Dynamics, World Scientific, Singa- 13 Sidoroff F. Description of anisotropic damage application to
pore, 2002, 12. 448~452 elasticity. In: Proceedings of IUTAM Colloquium. Phys-
11 Khaled M El-Sang, Alys Nazmy, Mohammad ikbal Mar- ical Nonlinearities in Structural Analysis, Springer Verlag
tini. Elasto-plastic buckling of perforated plates under Berlin, 1981, 237~240

(Tt HA)

THE ELASTO-PLASTIC DAMAGE CONSTITUTIVE RELATIONS OF
ORTHOTROPIC MATERIALSY

Fu Yiming Tian Yanping?)
(College of Mechanics and Aerospace, Hunan University, Changsha 410082, China)

Abstract Based on the elasto-plastic mechanics and continuum damage theory, a yield criterion that relates
to the spherical tensor of stress is proposed to describe the mixed hardening of damaged orthotropic materials,
and the dimensionless form of which is isomorphic with the Mises criterion of isotropic materials. Furthermore,
the incremental elasto-plastic damage constitutive equations are established. As an example of its application,
the elasto-plastic buckling problem of the orthotropic rectangular thin plates with local damage are investigated
by using the Galerkin method and iteration method, and the effects of geometric parameters and local damage

on the critical buckling stress are discussed.
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