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Studying the Effects of Micro-structure on the Equi Elastic C
Materials with Homogenization Theory
CHAO Xiao-qing, WANG Zhi-hua, MA Hong-wei, ZHAO Long-mao, YANG Gui-tong'
(The Institute of Applied Mechanics, Taiyuan University of Technology, Taiyuan 030024, China)

of Porous
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Abstract:

structural material, and being super-light and other special functions such as energy absorbing is being used

Porous material is attracting more eyes in many industrial fields as a kind of functional and

widely in aerospace industry. In this paper the equivalent in-plane elastic moduli of two-dimensional periodic

structures are evaluated. Starting from the weak form of virtual di equation, the

method is introduced for linear elastic problems. Then a homogenization finite element method (Homo FEM) is
developed for the 2-D periodic structures and applied to the calculation of the equivalent elastic constants of a
regular 2-D periodic structure with various relative densities and with square as base-cell including different
shape of hole (micro-structure). The numerical results obtained by homo FEM shows that both the cell volume
fraction and cell shape influence the equivalent elastic constants of porous structures.

Key words: homogenization theory; base cell; micro-structure; porous material; equivalent elastic constants
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Static Strengthen Analysis Of Low-Pressure Stage
Turbine Blades For An Aero-Engine
CHEN Li-jie, XIE Li-yang
g & A A

University,

(School of 110004, China)
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Abstract: In this paper, it established a full size finite element model of low-pressure stage turbine blades.
According to the test-rig and working load, linear elastic and elasto-plastic finite element analysis have been
performed using software ANSYS. It analyzed the effect on the stress distribution of the structure by different

match clearance. The loads involved

force and airflow pressure. It found the weakness
part of the blade on the static strength, namely the first throat section of the fir-tree root, the hole in the blade
body and the circularity root on the back of the blade. The analysis results present a theoretic basis on the

critical locations chooses for service life prediction.

Key words: turbine blades; static strength analysis; linear elastic FEA; elasto-plastic FEA; match clearance
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Fig. Full size FEA model of turbine blades
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R LWMHRITSHTLER(MPa)
Table 1 The results of linear elasticFEA analysis
without match clearance (/MPa)
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2 WWMHRITHHER(MPa)
Table 2 The results of elasto-plastic FEA analysis
without match clearance (/MPa)
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Table 3 The results of linear elastic FEA analysis
with match clearance of 0.045mm (/MPa)
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Table 4 The results of elasto-plastic FEA analysis
with match clearance of 0.045mm (/MPa)
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Fig.3a Stress distribution on the

fir-tree by linear elastic analysis(1)
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Fig.3b Stress distribution on the

fir-tree by linear elastic analysis(2)
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Exact Solution of Angle-Ply Laminates in Cylindrical Bending with Viscous Interfaces
CHEN Wei-qiu, DING Hao-jiang
(Department of Civil Engineering, Zhejiang University, Hangzhou 310027, China)
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XMRIA: ALMBAER: BT KR RETE: R
Abstract: i
technology. Experimental evidence has indicated that bonding materials usually exhibit certain viscous flowing
i and hence the structural response will be time-dependent.
bending with viscous interfaces, a relationship

Laminated structures have been widely used in including

ic under high
For a simply supp: angle-ply plate in
between state vectors at the top and bottom surfaces is established via the state space approach. The satisfying
of boundary conditions yields a relationship between the unknown state variables at the bottom surface and the
. By virtue of the interfacial constitutive relations, a state

at all viscous i

relative sliding di:
equation of the relative displacements with respect to time variable is obtained, from which the exact solution is

then derived. Comparison is made with existing results, and good agreement is obtained.

Key words: angle-ply laminate; cylindrical bending; viscous interface; state equation; exact solution
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Fig. 1 Cylindrical Bending of rectangular laminate
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Table 1 Comparison for a two-layered isotropic laminate
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