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A Study on the Structural Modification

of the Open Box Type Structure by Using the Stiffener

(Chang~-Geun Oh, Chang-Woo Choi, Sok-Chu Park)
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Fig. 1 Dimension of the open box type structure
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Fig. 2 Modeling of the open box type structure
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Fig. 3 Compliance of the structure (force 1-23, respose 1-23)

Table 1 Sensitivities of vertical and horizontal plate

Hori. plate Verti. plate
No. sensitivity No. y sensitivity
» NP NY (Hzfmm)
1 - 26 ) 54638E+00
1 2 - 42 61436E+00 | 2 |2 - 27| A6132E+00
3 43_L'59210E.00 3-28 L 44353E 100

Table 2 Sensitivities and chang quantities in the case of
installing the stiffener in the horizontal plate

NO | istcaklation | 2nd calculation | 3 calculation
comp. NP sensitivity Ay | sensitivity 4y | sensitivity 4y
(Hz/mm) | (mm) | (Hz/mm) | (rum} (Hz/mm) | (mm)
1 |3 43| .59210E+00(9.132|.12328/ E01 11.047] 15123+ E01|10.861
3 [3-43|.59210E+00 |9.132 :IM'I‘IOJ 11.047/.15123+E01 [10.861
NF 40.28 Hz 45.56 Hz 45.01 Hz

(aB)

Table 3 Sensitivities and chang quantities in the case of

Compliance

1on
Frequency (Hz)

Fig. 4 Conmpliance of the structure (force 1-23, respose 3-23)

installing the stiffener in the vertical plate

U

N 1st calculation Znd calculation 3rd calculation
o. -

comp. NP | sensitivity 4y | sensitivity dy | sensitivity dy

(Hz/mm) {(mm)| (Hz/mm) | (mm) (IHz/mm) | (mm}
2 |3-28|.44353E+00(9.702|.58082+ E00 15.921 | 26388+ E00/21.015
4 |3-28|.44353E+00(9.702| 58082+ E00 | 15.921 | .26388+E00,21.015
NF 37.78 11z 43.11 Hz 44.95 Mz

Table 4 Sensitivities and chang quantities in the case of
installing the stiffener in both plate

7337 Hz

79.72 Hz

Fig. 5 Natural modes before modification

1st calculation 2nd caleulation Jrd cakeulation
No. b - e e - S
comp. NP sensitivity Verd sensitivity dy sensitivity dy
(Hz/mm) | (mm) | {(Hz/mm) | (mm) (Hz/mm) | (mm)
1 13-43| 5921K0+00| 7.341 | 91714+ 00 10.238|.13315+£01 |9.765
2 |3-43|5921E0+00] 7.341 |.91714+E00| 10.238 | .13315+E01 |{9.765
3 [3-28|.44353E+00| 5.199 |.47670+E00| 7.0046 | 66479+ E00|6.768
4 3-28|.44353E+00| 5.499 | 47670+ E00| 7.0046 | 66479+ E00 | 6.768
NF 38.25 Hz 46.57 Hz 45.03 Hz
Table 5 Change of the natural frequency
by structural modification
Order | 1 2 3 4 5 6
Original Hz)} 21.18 | 3143 | 3943 | 5496 7337 79.72
Modi. Hori.
plate (Hz) 2669 | 45.01 51.41 76.56 7473 80.83
Modi. Verti.
| plate (12) 2432 | 4495 | 6885 61.81 73.62 81.58
Modi. Both
plate (Hz) 30.76 | 45.03 | 59.64 79.00 74.66 81.14
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Fig. 7 Compliance of original and muxdified compliances (2/2)

Fig. 8 Natural modes after the harizontal plate mdification

73.62 Hz 81.58 Hz

Fig. 9 Natural mode after the vertical plate modification

79400 Hz 81.14 Hz

Fig. 10 Natual node after both the plate modification



