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Abstract: The element-free Galerkin scaled boundary method (EFG-SBM) based on moving Kriging (MK)

interpolation is used to solve steady heat conduction problems with temperature loads on side-faces, in
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which the circumferential boundary is discretized based on MK interpolation and the element-free Galerkin
(EFG) method. As the shape functions constructed from the MK interpolation possess the Kronecker delta
interpolation property, the MK shape functions overcome the shortcomings of moving least squares (MLS)
approximation which is difficult to impose essential boundary conditions directly and accurately. As a new
boundary-type meshless method, EFG-SBM has advantages of the EFG and scaled boundary finite element
method (SBFEM). This method inherits the semi-analytical property of SBFEM by introducing the scaled
boundary coordinate system, in which the governing differential equations are weakened in the
circumferential direction and can be solved analytically in the radial direction. Unlike the traditional SBFEM, the
preprocessing and postprocessing processes of EFG-SBM are simplified since only the nodal data structure
is required in the circumferential direction. Numerical examples show that the EFG-SBM based on MK
interpolation can obtain a higher accuracy than the SBFEM based on lLagrange polynomials. Compared
with the finite element method (FEM), this method can better characterize the thermal singularity at the
sharp corner and the temperature distribution of the infinite region.

Key words: element-free Galerkin scaled boundary method (EFG-SBM) ; moving Kriging (MK) interpola-

tion; heat conduction; scaled boundary finite element method (SBFEM)
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