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Free Vibration Analysis. of a Core Support Barrel

by Experimental and Analsysis Methods

W.T Kim, M.J. Jhung, SH. Song, Y.S. Lee

ABSTRACT

Free vibration analysis of a Core Support Barrel shell structure is studied

through experimental and finite element analysis methods.
considered to be a thick shell with the ratio of thickness to radius 3/10.

The structure is
Finite

element model is established by solid model with brick elements. Modal analyses

are performed with respect to the various ratios of
clamped-free and free-free boundary conditions.

thickness to radius with
Experimental test is done to find

out how well the results are agreed with those of analysis.
The comparison of the results from experiment and analysis shows a good

agreement between them in general.
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Table 1 Frequency of modes
with free-free condition

Mode Frequency

No. | w/o Hole | w/ Hole Comment
1 126 126 1st beam

2 1.73 1.73 torsion

3 174 1.74 28 (bottom)
4 1.74 174 2nd beam

5 187 187 2

6 191 191 28

7 2.10 2.08 20

8 2.29 2.32 20

9 2.78 2.72 20, 3rd beam
10 313 321 28, 3rd beam
11 3.69 365 P

12 415 414 20, 4th beam
13 452 445 20 4th beam
14 4.82 495

15 5.25 524

16 593 590

17 - 663 6.54

18 6.84 6.70

19 6.91 6.96

20 7.15 7.09
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Table 2 Frequency of modes
with fixed-free condition

Mo Frequency
de] w/o | W/ |w/o Hole & Comments
No.| Hole | Hole |%/o Bot. Fig
1 { 0081 | 0.081 0.081 |lst beam
2 | 0.081 j 0.081 0.081 {lst beam
3] 101 | 1.00 1.01 torsion
41129 | 1.29 1.30 2nd beam
51129 | 1.8 1.30 2nd beam
6 | 177 | L.77 1.76 28 (bottom)
71|18 | 1.8 1.88 26 (bottom)
8| 204 | 204 201 |28(mid, bot o.phase)
91| 216 | 216 2.15 20(mid, bot o.phase)
10| 286 | 286 2.86 2(included loc. beam)
11| 294 | 294 297 28(included loc. beam)
12| 313 | 313 3.14 3rd beam
13| 316 | 316 319 3rd beam
14| 339 | 340 340 . |28 (top)
15| 356 | 3.56 357 ({torsion
16 449 | 448 455 26
171 481 | 481 485 26
18§ 532 | 531 535 4th beam
19| 567 | 568 5.74 4th beam
20| 646 | 6.46 647 |30
21| 666 | 6.66 6.69 38
2| 671 | 670 6.72 20
23| 698 | 698 715 28
24| 723 | 7.2 721 48
251 724 | 724 7.31 46
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Fig. 6 Shell mode frequency

AY dlolgERyH 303 29ERAY collate
A7} Fig. 79 AA € o] 2@L 117 &4/
7t dgd el Y A/4AFSZ 5
g £ Ude AFSFE ZL YA oHE ny
#t}.  ToleranceE 20 %& AA% Ao, 5
A w9 E AL 1394A 132 Bz
NREe] Aap Be=di £ collate HE B
olil AL & 4+ Utk Table 3& A¥Az=
H 3¢ 29z Aes 2D 3agtold.

o] A#E Table 29 HHoZRE F§ g3} v
23R, 1A E9-=8 A rE AN Fp w
FEdA HAF A DRAESEE Molm
Ad. 224 F Ay R9E A5 ME Ay

Table 3 Experimental frequency of modes

Mode No. | Frequency (Hz) | % Damping
1 0.1 0.84
2 1.2 7.05
3 15 540
4 19 3.24
5 19 40
6 2.2 413
7 29 212
8 3.2 225
9 36 2.08
10 36 3.01
11 44 2.39
12 44 2.86
13 44 1.46
14 45 290
15 46 2.79
16 5.7 1.83
17 6.2 1.94
18 6.5 1.01
19 6.7 1.00
20 76 1.00
21 8.8 1.00
22 9.4 1.00
23 10.4 1.00
24 10.7 1.00
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Fig. 7 Collate of frequency response functions
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Fig. 8 A mode shape from experimental test
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Fig. 9 Second beam mode shape from ANSYS
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