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Optimum Structural Modification by Sensitive Analysis

S. Ch. Park, J.S. Wang, Y.Ch. Kim, S. H. Park, B. H. Lee

Abstract
This paper is discussing the Optimum Structural Modification by the Sensitive Analysis
Method. The mokificxation for the first Mouth Open Mode of the C type structure was done by
using coordinate sensitivities and thickness sensitivities.

The results obtained are as follows;

1. the vibration could be minimized by reducing multiples of mode components of impact point

and response point.

2. the tooling precision of the Press machine could be minimized by reducing relative vibration

amplititutes between the tool and the object to be tooled.

3.the mode componets of 2 points could be identified by using the coordinate sensitivities for

the C type structure.

4. the mode components of 2 points could be iodentified by using the thickness sensitivities for

the C type structure.
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Table 1. Modifications of the Z coordinates of Node

No. 1 to No. 5 of Substructure No. 3 to
identify the X directional mode of P, and
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Fig. 2 The first natural mode of the C type structure.

P,.
expect val. Ist calculation 1st iteration
sens. results sens. results
50, 00mm
—0,09228 | 49.67mm | —0, 05362 | 49, 79mm

(51)

o

ofr
-
oo 2

R

o fr

—

—

oo

2
T e
o

A n

fr o AN & a4

RIS
>
Y

s

3
alr
N rlr
oo
° i

fou

2
=
H 2N o 2

rlo
wo

i
e
>
o

ol Ho X oo ¥ 3%
oy

Habe] 5o

14 W52
o] o},

al,

el
D
H o]

HALL ¥A3Y A 24
Aofeiol el 2 sho 2wy
4ol A9 Wb vheby
of mHmSEe Waksh heh

al
AR

22

=

o]
A



52 EEMGAGHIMEMS e L, W6 O 1 %E, 1992

Table 2. Modifications of the thickness of Talbe 4. Modifications of the thickness of
Substructure No. 3 to identify the X Substructure No. 1 and No. 3 to identify the
directional mode of P, and P,. X directional mode of P, and P,.

element before 1st 1st clement Sub. 1 Sub. 3
modification | calculation iteration before after before after
1 5. 00 4.70 4,47 g modification | modification | modification | modification
2 5.00 4.70 4.47 1 5,00 517 5.00 4,84
3 5 00 470 447 2 5.00 5.17 5.00 4.84
4 5. 00 4.71 4,48 3 5.00 5.17 5.00 4,84
5 5.00 477 4.58 4 5.00 517 5. 00 4.84
6 5. 00 477 458 5 5.00 5.15 5.00 4,87
- 6 5.00 5.15 5.00 4,87
; 2'88 j'?? 3'22 7 5,00 5.15 5.00 4.87
. g -t 8 5,00 5.15 5.00 4,87
9 5.00 4.89 4.79 9 5,00 5.12 5.00 4.94
10 5,00 4.91 4.81 10 5. 00 5.11 5,00 4,95
11 5.00 4.89 4,49 1l 5,00 5.12 5.00 4,94
12 5. 00 4,88 4,76 12 5.00 512 5.00 4,93
13 5. 00 4.88 4,76 13 5.00 5.12 5.00 4,93
14 5.00 4,91 4,82 14 5,00 5.11 5.00 4,95
15 5.00 4,92 4,83 15 5,00 5.11 5.00 4,95
16 5.00 4,90 4, 80 16 5.00 5. 11 5,00 4,95
17 5. 00 5.17 5.23 17 5,00 5.02 5.00 5.09
18 5. 00 5. 19 5. 26 18 .00 5,01 5.00 5,10
19 5. 00 5.19 5.27 19 5.00 5.01 5. 00 5.10
20 | 50 5.17 5.25 A B e IO I
21 E'OO ?'?8 E'?j 2 500 1,97 5,00 5,14
22 5.00 5.25 5.37 23 500 4,97 5,00 5,13
23 5.00 5.24 9.3 u 5.0 198 5.00 5.1
2 5.00 5.21 5.33 2 5,00 475 5,00 5.33
25 5.00 5. 60 5,87 2 5,00 176 5.00 5.33
26 5.00 5.59 5.87 27 5,00 4,73 5.00 5.35
27 5. 00 5. 64 5.94 28 5,00 4,69 5. 00 5,42
28 5. 00 5.76 6. 10 29 5,00 4,64 5,00 5.46
29 5.00 5.84 6,23 30 500 |4 5.00 5.37
30 5. 00 5. 68 6,00 31 500 1 473 5,00 5.35
31 5. 00 5.63 5. 94 32 5,00 4,72 5.00 5.35
30 5 00 5 64 5 94 33 5,00 4.43 5.00 5.61
33 5. 00 6.11 6.51 34 5.00 4,36 5.00 5,68
34 5. 00 6.24 6. 70 1;" 5. ““; L 3‘; 5. 00 .66
e .. - 36 5.0 4,4 5.00 5.59
g 2% g£ g% 37 5.0 4.47 5.00 5.58
Y. - : 38 5. 00 4,36 5,00 5. 68
37 5.00 6.05 6.44 39 5,00 4.36 5.00 5. 68
38 5.00 6,23 6.7 40 5,00 444 5,00 5.60
39 5.00 6. 24 6. 70
40 5, 00 6. 09 6. 49

Table 3. Changes of the Natural Frequency and the Table 5. Changes of the Natural Frequency and the

Natural Mode by the modification of table Natural Mode by the modification of table
2. 4.
Origin Ist cal. Ist itr. Origin Ist cal.
Nat. Freq. 134.0 139.0 140. 0 Nat. Freq. 134,0 133.5
P, —24, 66 -21,19 -20, 35 P, 24,66 —20, 36
. . E Mod . .
Mode , | _16.70 ~19.33 20, 10 °%€ p, ~16.70 20,66
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