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Fig.1 Comparison betw=zen exact solutic:a and numerizal reznlis at z = 2.0
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Table 1 Cradient field u,, near the peak value

Yy 2.70 2.80 2.90 2.92 2.94 2.96 2.98 2.99 3.0
Exact solution .0987 .7065 4.1997 5.5906 7.1158 8.5564 9.6104 9.9007 10.0
Kantorovich method | .0986 .7065 4.1996 5.5905 7.1157 8.5564 9.6104 9.9006 9.9999
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Fig.2 Comparison of u y at ¢ = 0.2,2.0,3.8 (¢ = 8, hy = 0.2)
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Table 2 Capture of peak-value position y

Given z 0.2 2.0 3.1 3.6 3.9

Exact y 3.995 3.5 2.79875 2.38 2.09875
[1} 2.769

MOL(h;) | 3.995(h1) | 3.5(h1) | 2.799(h2) | 2.38(h2) | 2.099(h;)
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Table 3 Relative error max. of peak-values of u y

Case h1=0.2 h2=0.1 h3=0.05
Position r=38, y=2.2 | =39, y=2.1 | z = 3.6, y=2.38
Exact (u,y) 7.9872 7.9992 8.0000
MOL (u ) 9.3037 8.3788 8.0773
Relative error max. 16.48% 4.75% 0.97%
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Fig.4 Comparison of u,y at = 3.1,3.6 with ¢ = 8 and h3 = 0.05
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THE APPLICATION OF KANTOROVICH METHOD AND
METHOD OF LINES TO HIGH GRADIENT PROBLEMZ®

Dai Yao L.S.Xanthis* Zk=ng Lia
(Surface Engineering Institute sf CMES, Peijing 100072, China )

*( University: of Wesiminster, liondon WM 875, U.K.)

Abstract In this paper, the two semi-analytic numerical methods, i.e. Kantorovich method
and MOL, are applied to the high gradient problems in [1]. The obtained numerical results
are satisfactory. In particular, we have tried the combination of the multi-sub-structure
method and MOL. As a result, the precision of the numerical results and the efficiency of
the solution are improved greatly. Therefore, the results of this feasibility study provide a
new promising approach to tackle the high gradient deformation in “the shear band” of “the

strain localization” which has received much attention of the researchers now.

Key words semi-analytic numerical methods, Kantorovich method, MOL, high gradient

problems, the strain localization



