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The Vibration and Stress Analysis of Stiffened Box Structures
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ABSTRACT

The stress and vibration analysis of stiffened box structure is investigated by experiment and FEM

analysis. The effects of stiffener number and box section shape on the structure response are presented.

The 1st natural frequency of stiffened folded box structure with 5 stiffeners is 300 Hz. It is highter than

that of stiffened rectangular box structure with 5 stiffeners, which is 251 Hz. Maximum deflection of

folded box structure with thickness of 1 mm is lower than that of rectangular box structure with

thickness of 1 or 2 mm. The natural frequencies of box structures are increeased with the number of

stiffener, while the deflections are decreased with the number of box structures. When we compare
between fundamental frequency (251 Hz) of stiffened (with 5 stiffeners) and one(137.64 Hz) of unstif-

fened rectangular box structure under clamped-clamped boundary condition, the ratio of frequency

increase is 829%. The stiffened structures of 2 mm thickness can reduced to 120% of maximum

deflection of 1 mm thickness rectangular box structures.
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Table 1 Dimension of box structures

Dimension (mm)
Part
Experimental | FEM

a (width) 200 200200

b (height) 100 100{200

[/ (length) 900 900900

t1 (tickness of box) 1 112

t2 (tickness of stiffener) 1 12
1
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Fig. 21 Vibration of mode shapes for stiffened folded
box structure with 5 stiffeners under clamped
-clamped boundary condition({1=t2—=1mm)

Table 4 Natural frequencies for rectangular box struc-
tures with number of stiffener under clamped
-clamped boundary condition(#1= {2=1mm)

[Hz]
Mode 1
No. of Ist | 2nd | 3rd . 4th | 5th
stiffener
0 137.64 | 177.72 1190.35 | 210.71 | 228.29
1 106.77 | 126.70 1132.29 1 160.94 | 189.55
3 152.87 1 167.52 | 178.76 | 228.26 | 242.49
5 234.85 1 257.31 1 269.83 | 311.51 | 321.71
7 330.56 | 362.04 | 453.51 | 478.41 | 517.54

Table 5 Natural frequencies for rectangular box struc-
tures with number of stiffener under clamped
-free boundary condition (¢1=¢2=1mm) [Hz]

Mode
No. of 1st 2nd 3rd 4th 5th
stiffener
0 98.79 1103.79111.60120.17 | 127.19
1 101.46 | 107.22 | 111.78 | 127.14 | 141.71
3 106.62 114.525154‘56 169.19(178.26
5 120.72 124.18{188.41 244.80 | 252.27
7 130.24} 142.0 %195.73 239.76 | 347.12

Table 6 Natural frequencies for rectangular box struc-
tures with number of stiffener under clamped
-clamped boundary condition(¢1=/2=2mm)

‘Hzj
Mode } ——————
Ist 2nd | 3rd | 4th 5th

0 :278.44 347.97 | 378.06 | 411.53 | 464.53
1 213.511251.30 | 263.55 | 321.28 | 378.01
3 309.34 1 333.36 | 390.16 | 451.68 | 588.48
5 457.92 1 491.91 | 522.08 | 558.45 | 588.26
7 603.16 | 664.18 | 758.39 | 798.45 | 956.63
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