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Abstract

An efficient and useful method to improve the local stress field in a displacement-formulated
finite element solution has been proposed using the theory of conjugate approximations for a
stress field and the Loubignac’s iterative method for a displacement field. Validity of the proposed
method has been tested through three test examples, to improve the stress field and displacement
field in the whole domain and the local regions. As a result of analysis on the test examples, it
is found that the stress field in the local regions are approximated to those in the whole domain
within a few iterations which have satisfied the original finite element equilibrium equation. In
addition, it is found that the local stress field are by far better approximated to the exact stress

field than the displacement-hased stress field with the reduction of the finite-element mesh-size.
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Table 1 SEDI in the element layer along the radial direction for the thick-walled cylinder.

Element layer from the inner surface
Strain energy density index (3)
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Table 2 Variation of total strain energy*, | u |; vs. iteration numbers.

Iteration Thick-walled cylinder Short cantilever L-shaped domain

e T O B A T TR e - BN Y PR =
0 0.14558E+5 0.97215 0.93340 0.98062 0.15174 0.97475
1 0.14582E+5 0.97376 0.94057 0.98815 0.15312 0.98362
2 0.14892E+5 0.99446 0.94667 0.99456 0.15492 0.99518
3 0.14906E+5 0.99539 0.94732 0.99524 0.15512 0.99647
4 0.14909E+5 0.99559 0.94753 0.99546 0.15521 0.99705
5 0.14910E+5 0.99566 0.94763 0.99557 0.15527 0.99743
6 0.14910E+5 0.99566 0.94769 0.99563 0.15531 0.99769
7 0.14911E+5 0.99573 0.94773 0.99567 0.15534 0.99788
8 0.14911E+5 0.99573 0.94776 0.99570 0.15537 0.99807
9 0.14911E+5 0.99573 0.94778 0.99572 0.15540 0.99827
10 0.14911E+5 0.99573 0.94780 0.99575 0.15542 0.99839
11 0.14912E+5 0.99579 0.94781 0.99576 0.15544 0.99852

lullevar | 0.14975E+5 0.95185 0.15567
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Table 3 Comparisons of maximum normal stress, gx at A for the local and entire model.

T

Short cantilever

L-shaped domain

Local model

Entire model Local model Entire model

Conventional F. E. M. 7.25458 7.25458 6.10603 6.10603
Conjugate approximation 7.89336 8.44189 6.70691 6.70905
Present study 8.70953 8.74296 6.81486 6.98762
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