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Table 1 Error analysis

number of iterations n

ample 6 7 8 10 11
1 0.000 337 08 0.000 229 98 0.000 267 6 0.000 574 29 0.000 375 69
2 8.820 8E-005 4.559 SE-005 4.618 1E-005 8.098 5E-005 4.876 E-005
3 -5.069 3E-005 -2.056E-005 -1.841 2E-005 -3.078 2E-005 -1.367 6E-005
4 8.745 6E-006 6.674E-005 0.000 113 58 0.000 233 98 0.000 310 4
5 5.997 8E-005 6.943 7TE-005 7.442 8E-005 9.143 7TE-005 9.169 1E-005
6 -3.548 6E-005 -3.389 5E-005 =3.011 4E-005 -2.855 5E-005 -2.046E-005
7 -1.852 4E-005 4.107 8E-006 3.417 5E-005 3.982 3E-005 0.000 134 88
8 3.515 8E-005 3.739 4E-005 4.082 2E-005 3.155 2E-005 5.529 5E-005
9 -2.148E-005 -2.372 9E-005 -2.422 6E-005 -1.539 7E-005 -2.88E-005
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Fig.1 Mesh deformation result
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Convergence of Finite Element Method in Rheology

HOU Lei'*, SUN Xian-yan', ZHAO Jun-jie', LI Han-ling'
(1. Department of Mathematics, College of Sciences, Shanghai University,
Shanghai 200444, P.R.China;

2. Computational Science E-Institute of Shanghai Universities,
Shanghai Jiao Tong University, Shanghai 200030, P.R.China)

Abstract. Convergence of the first-order mixed-type hyperbolic parabola partial differential e-
quations in non-Newtonian fluid problems was studied. The coupling partial differential equa-
tions ( Cauchy fluid equation, P-T/T stress equation) were used to simulate the flow zone gen-
erated by the free surface elements or excessively tensile elements. The semi-discrete finite ele-
ment method was applied to solve these equations coupling with time. The finite element meth-
od was used in space. The trilinear functional was employed to solve the nonlinear problems of
partial differential equations. In the time domain the Euler scheme was adopted. The conver-
gence order of the equation set reached O(h*> + A¢) . Numerical results of the equations were ob-
tained through priori and posteriori error estimation of high performance computation. And the

deformed sizes of the grids were presented.

Key words: non-Newtonian fluid; semi-discrete finite element; coupling equations; conver-
gence
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