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Fig. 2 Microstructures of cellular materials
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A three dimensional computational investigation on the influence of essential

boundary condition imposition in NURBS isogeometric finite element analysis

WANG Dong-dong”, XUAN Jun-chang, ZHANG Can-hui

(Department of Civil Engineering, Xiamen University, Xiamen 361005, China)

Abstract: The NURBS isogeometric finite element analysis provides a perfect unification of the non-uni-
form rational B-spline (NURBS) functions used for computer aided geometry design and the finite ele-
ment methodology. In this method the geometric modeling error is significantly reduced with improved
solution accuracy. Nevertheless the NURBS basis functions commonly are not interpolatory functions
and consequently the way of direct imposition of essential boundary conditions on the control points may
yield noticeable solution errors. In this work the interpolation property of NURBS basis functions is dis-
cussed in details and thereafter a penalty formulation with improved solution accuracy and convergence
behavior is proposed to enforce the essential boundary conditions in NURBS isogeometric analysis of
three dimensional elasticity problems. Numerical results demonstrate that the approach with direct
boundary condition enforcement on the control variables produces much larger solution errors as well as
lower displacement and strain energy convergence rates, while the proposed method is capable of achie-

ving the optimal convergence rates simultaneously with superior accuracy.

Key words: NURBS finite element method;isogeometric analysis; meshfree method;penalty method;

essential boundary condition
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Research on properties of active heat dissipation and optimization of

cylindrical sandwich cellular materials

ZHANG Kai', DENG Zi-chen™"?, ZHOU Jia-xi', HU Wei-peng'
(1. School of Mechanics; Civil Engineering & Architecture, Northwestern Polythechnical University, Xi’an 710072, China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment,Dalian University of Technology ,Dalian 116024 ,China)

Abstract ;: The actively cooled performance of a particular cylindrical sandwich shell with cellular materials
was analyzed, and the thermal performance indexes of cellular materials with different heat transfer
boundary conditions were derived respectively. The particular cylindrical sandwich shell with cellular ma-
terials has an equal cell number,a consistently relative density of each layer,and a growing cell size with
the extension of the outer diameter. The thermal performance index of cellular materials with three dif-
ferent heat transfer boundary conditions were derived respectively, the relationships between the layer
number of cylindrical sandwich cellular materials and the maximum thermal performance index,the opti-
mal relative density were analyzed,and then the minimum weight was achieved. The regular hexagonal

cell had superior active heat dissipation performance and relatively lighter weight than others.

Key words: cylindrical sandwich cellular materials; active heat dissipation; heat transfer coefficient;

maximum thermal performance index; performance optimization



