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Shape Optimum Design
of Cantilever with Weight and Journal Bearing Cap
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Abstract

In the field of shape optimum design, much efforts are needed in regridding method and shape
design sensitivity analysis. In this paper, Bezier curve is used to make the boundary of a structure
and the improved direct differentiation method is used to calculate the shape design sensitivity. To
regrid the finite element model, modified displacement field is presented in this paper. The modified
displacement field makes more fine grid at large curvature. The purpose of this paper is to obtain the
optimum shape of a cantilever with weight and a 3-dimensional journal bearing cap.

Keywords : shape optimum design, regridding method, improved direct differentiation method, displace-
ment field
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Table 1 Comparison of stress design sensitivity of cantilever

Elem. g ol by + 4by) dal 4b, daldb, error(%)
2 .45314E+07 45373E+07 .58860E + 06 .58774E +06 100.15
38 .35116E+07 .35156E+07 .39911E+06 .39855E +06 100.14
74 .29582E+07 .29612E+07 .30073E+06 .30034E+06 100.13
110 .25345E+07 .25367E+07 .21990E +06 .21965E+06 100.11
146 .21657E+07 21672E+07 .15172E+06 .15158E+06 100.09
182 .18305E+07 .18315E+07 .97980E+05 J97921E+05 100.06
218 .15240E+07 .15246E+07 .58859E+05 .58847E+05 100.02
254 .12462E+07 .12465E+07 .32498E +05 \32511E+05 99.96
290 .99921E+06 .99937E+06 .16061E+05 .16083E+05 99.86
326 .787T01E+06 .78707E+06 .66526E+04 .66752E+04 99.66
362 .61647E+06 .61649E+06 .18267E+04 .18435E+04 99.08
398 .50183E+06 .50183E+06 -.20834E+03 -.20029E+03 104.02
434 47252E+06 47251E+06 -.57470E+03 -.57602E+03 99.77
470 .56960E +06 .56960E + 06 -.2567TE+03 -.26575E+03 96.62
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Table 2 Comparison of displacement design sensitivity of bearing cap

Node No. z, 2,(b; + 4b;) Az,] b, dz,/db, error{%)

4 .4207E-03 4204E-03 -.4837E-05 -.4850E-05 100.3
10 .1017E-02 .1019E-02 .2203E-04 .2212E-04 100.4
19 .T749E-04 .7839E-04 .1234E-04 .1238E-04 100.3
28 .4597E-03 .4594E-03 -.5092E-05 -.5109E-05 100.3
34 .6860E-03 .6875E-03 .2122E-04 .2130E-04 100.4
43 .2183E-04 .2090E-04 -.1279E-04 -.1283E-04 100.3
193 .2800E-03 .2830E-03 .4059E-04 .4073E-04 100.3
199 -.3441E-02 -.3436E-02 6271E-04 6291E-04 100.3
205 -.1296E-02 -.1291E-02 .5481E-04 .5498E-04 100.3
211 -.1037E-04 -.7595E-05 .3805E-04 .3818E-04 100.3
217 -.3713E-02 -.3709E-02 .5968E-04 .5987E-04 100.3
223 ~-.1448E-02 -.1444E-02 .5372E-04 .5389E-04 100.3
337 ~.7213E-02 -.7209E-02 .6671E-04 .6690E-04 100.3
343 -.1502E-01 -.1501E-01 .3589E-04 .3595E-04 100.2
349 -.1114E-01 -.1114E-01 .5465E-04 .5478E-04 100.2
355 -.7286E-02 -.7282E-02 .6205E-04 .6222E-04 100.3
361 -.1474E-01 -.1474E-01 .3428E-04 .3433E-04 100.2
367 -.1110E-01 -.1110E-01 .5300E-04 .5312E-04 100.2
529 -.1846E-01 ~-.1846E-01 .1250E-04 .1249E-04 99.9
535 -.2127E-01 -.2127E-01 -.1255E-04 -.1266E-04 100.8
541 -.2018E-01 -.2018E-01 -.4261E-05 -.4336E-05 101.8
547 -.1798E-01 -.1798E-01 .1312E-04 .1311E-04 100.0
553 -.2067E-01 -.2067E-01 -.9568E-05 -.9646E-05 100.8
559 -.1993E-01 -.1993E-01 -.3113E-05 -.3179E-05 102.1
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