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The Optimum Structural Modification by Shape Changes
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Abstract

In this study, the optimum structural modification of the L-type structure by shape changes

is suggested. The vibration characteristics of L-type structure are analyzed by the sub-struc-

ture synthesis method, and the coordinate sensitivities of each sub-structure are calculated

and the change quantities of the positions to be modified are suggested by using the coordinate

sensitivities.

The results obtained are as follows :

1. The sensitivities of the natural frequency could be calculated by the sensitivity analysis.

2. The change quantities of the position to be modified could be suggested by the optimum

structural modification method.

3. The developed program could reduce the process and time of computation, since the sensi-

tivity was directly calculated by differential method, not finite difference method.
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Fig.1 Dimension of L - type structure
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Table 1 The sensitivity and change quantities in the case of the horizontal plate modification
No. 1st calculatlon } 2nd calculation Total
NP e A — changes(mm)
Comp. ; sensmwty(Hz/mm) ; Aymm) sensitivity(Hz/mm) ‘ Aymm) (4th iter.)
,,,,,,,,,, SR Sl A A e —
41 -0.2792E - 01 13.61 -0.1268E -- 01 ‘ -0.81 12.66
42 -0.5937E - 01 28.94 ! 0.3928E - 01 | 2.50 25.05
1 43 -0.6186E - 01 30.16 : 0.1040E - 00 -6.62 23.41
44 1 -0.6055E - 01 29.51 ! -0.5236E - 01 -3.35 25.15
45 ‘ - 0. 2957E 01 ; 14.41 \ 0.247 1h 01 1.56 16.21
Natural freq. | 78.81(Hz) | 79.78(Hz) 79.98(Hz)
Table 2 The sensitivity and change quantities in the case of the vertical plate modification
No. [ 1st calculatlon 2nd calculation Total
NP | T - - e changes(mm)
Comp. sensitivity(Hz/mm) L aymm) | sensitivity(Hz/mm) ' Aymm) (4th iter.)
f— i B MR ‘ Lo
T ~0.1638E-01 | 2342 | 0.2289E-01 | 364 | 28.96
14 ‘ -0.3591E - 01 ! 51.32 i 0.5161E - | 9.00 ‘ 64.34
2 21 ‘ -0.3764E - 01 53.80 ’ 0.6268E - 01 1 9.96 l 66.61
: 28 ‘ -0.3275E - 01 . 46.81 | 0.3628E - 01 \ 5.77 54.60
- -0.1653E-01 | 2366 0.1237E-01 197 | 26.51
‘ . S R S S
Natural freq. 1 81 71(Hz) ‘ 80 64(Hz) ‘ 80 27 Hz)
Table 3 The sensitivity and change quantities in the case of the both plate modification
No. | 1st calculation ’ 2nd calculation ‘ Total
N.P. ‘ —— ke o —= ;»m-—--———1 changes(mm)
Comp. ‘ sen51t1v1ty(Hz/mm) [ Ay(mm) sensmwty Hz/mm) A}(mm) (3th 1ter)
41 | -0.2793E - 01 } 11.94 ‘ 0.1374E - 01 -1.12 10.77
! 42 . -0.5937E - 01 \ 25.38 ‘ 0.4017E - 01 -3.27 21.76
1 43 -0.6186E - 01 ‘ 26.45 i 0.1025E - 00 ‘ -8.33 17.86
44 - 0.6054E - 01 i 25.89 ; 0.5014E - 01 ‘ -4.08 21.25
45 ; - 0.2957E - 01 12.64 ‘ - 0.2462E - 01 ‘\ 2.00 1 14.75
T 1‘ 0.1638E-01 | 700 | 0.1256E - 01 \ 1.02 5.94
: 14 | -0.3763E - 01 N 15.35 0.3147E - 01 2.56 12.68
2 ‘ 21 i -0.3591E - 01 16.09 0.3239E -01 | -2.63 13.35
35 0.1652E - 01 i 3.07 J,» O 1444E 01 -1.17 5.84
——d PR . e e - - L - —
Natural freq. | 78.48(Hz) !‘ 79.91(Hz) | 80.01(Hz) J
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Fig.6 Natural modes after both plate modification
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Table 4 The change of natural frequency by struc-
ture modification

G I*‘O | Original Modi. Hori.}Modi. Verti. | Modi. Both
Irou ger i
DT (Ha) . PlatetHz)  Plate (Hz) | Plate (Ho)
: T e s
L2571 2450 2150 23.72
1, 2 | 9343 9249 | 8235 90.00
“ ' 157.33 153.37 1 123.16  145.74
i . — S 7‘ —
1 6750 ; 6470 65.02 | 6457
22, 8121 798 8027 | 8001
3 onee ! 20049 20805 1 20133
ANEZol & 10E 19 BHAFF7E S S e
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