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Tablel Results for the temperature u

TFEM(ABAQUS)

(r,z) analytical solution
A=0.2 A=0.25 A=0.3 A=0.45 A=0.499 5
(0.5, 1.0) -0.999 61 (-1.000 00) -1.000 42 -0.999 37 -0.999 59 -0.999 98 -1.0
(1.5,1.0) -0.999 97 (-1.000 00) -1.000 14 -0.999 98 -1.000 05 -1.000 08 -1.0
(1.5, 3.0) 1.000 03 (1.000 00) 1.00027 1.000 12  1.000 41  1.000 02 1.0
(0.5, 3.0) 1.000 53 (1.000 00) 0.996 96 1.000 04 1.00171 1.005 02 1.0

E SRR ABAQUS HHHE4E 2 A=0. 25 B, ABAQUS JGIL RIS M.
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Table 2 Results for the temperature gradient du/dz

TFEM ( ABAQUS)

(r,z) analytical solution
A=0.2 A=0.25 A=0.3 A=0.45 A=0.499 5
(0.5, 1.0) 1.000 19 (1.000 00) 1.000 51 1.000 31 1.000 25 1.000 02 1.0
(1.5,1.0) 1.000 00 (1.000 00) 0.99991 1.00000 1.00002 1.000 10 1.0
(1.5, 3.0) 1.000 04 (1.000 00) 0.99973 1.000 15 1.00021 1.000 00 1.0
(0.5,3.0) 0.999 96 (1.000 00) 0.99973 1.000 04 1.00409 1.005 01 1.0

RS NIEE N ABAQUS 1A S5 ;24 A=0.25 I}, ABAQUS TGk RIS
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Table 3 Comparison of temperature u at several points under two mesh discretizations
mesh B mesh C
(r,z) reference solution
ABAQUS TFEM ABAQUS TFEM
(2.0,2.0)  2.03499(0.00%) 2.03768(0.13%)  2.028 731(0.31%) 2.030 14(0.24% ) 2.034 99
(9.0,9.0) 3.158 82(0.00% ) 3.144 67(0.45% ) 3.228 032(2.19% ) 3.15247(0.20% ) 3.158 82
(15.0,5.0)  4.72155(0.00% ) 4.722 84(0.03% )  4.694 392(0.58% ) 4.703 49(0.38% ) 4.72155
(5.0,19.0)  3.90130(0.00%) 3.874 74(0.68%)  3.876 041(0.69% ) 3.899 85(0.04% ) 3.901 30
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Trefftz Finite Element Analysis of Axisymmetric
Potential Problems in Orthotropic Media

WANG Ke-yong'*, HUANG Zheng-ming’, LI Pei-chao', LIU Bo'
(1. School of Mechanical Engineering, Shanghai University of Engineering Science,
Shanghai 201620, P. R. China;

2. School of Aerospace Engineering and Applied Mechanics
Tongji University, Shanghai 200092, P. R. China)

Abstract . Trefftz finite element method (TFEM) has received considerable attention due to its
excellent feasures. A four-node quadrilateral annular element was proposed for analyzing axi-
symmetric potential problems in orthotropic media. In the element model, two independent po-
tential interpolation modes, namely intra-element field and frame field, were firstly assumed.
Then, they were both substituted into the modified variational functional and the domain inte-
gral involved was eliminated using the Gaussian divergence theorem. Finally, the element stiff-
ness equation including boundary integrals only was derived based on the stationary principle.
Numerical examples demonstrate that the developed element is accurate, stable and insensitive
to mesh distortion.

Key words: Trefftz finite element method; modified variational functional; potential problem;

axial symmetry; orthotropic medium



