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An Experimental Study on the Vibraton Characteristics of

a Continuous Circular Cylindrical Shell
with the Multi-simple Support

Y. S. Lee,

C. H. Han, K. T. Kim, H. S. Kim

ABSTRACT

This paper presents the vibration characteristics of a continuous circular cylindrical

shell

multi-simply supported at arbitrary axial positions for searching design parameters. In this modal

test the impulse test method is applied to the excitation of experimental model. Natural frequencies

are obtained from the peak points of frequency response function(FRF) through frequency analyzer

and vibration behaviors are investigated. FE analysis is performed with ANSYS 55 to improve

the reliability of experimental results. Their results are compared with experimental results. The

effect of dynamic characteristics is analyzed for the number of support point on the shell.
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Fig.1 Geometry and coordinate system

AE BAXE SAASE)? 193 GPa, A9
SAAAF(G)E 74 GPa, Xol5H|(p)e 027, 2
S(p)e 7860 kg/m® olth.

02 HAY¥RA 2 TARR

AP A4S 7HAse s (impact
hammer), 9§ &4t /IS, A3 FE7]
(signal amplifier), 8 Ad ABYS A2y
(BOBCAT DAQ 532) ¥ PCE&(=EE) Fas§
A 71(FFT, STAR SYSTEM)2 7AsAd.

Fig. 2

Installation of experimental model
(case [) on the test bed with jigs
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Table 1 Case of expenmental modal test for
the number of support and span

Span Support Span length(m)

I 1 1.0

0.5-05
33.3-33.3-333
0.25-0.25-0.25-0.25
0.20~0.40-0.20-0.20

0.15-0.55-0.15-0.15

N |l s wNe

2
3
4
4
4
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Fig. 3 FE Model of a 4-span continuous
circular cylindrical shell
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Table 2 Comparison of natural frequencies and
mode shapes for FEA results and
experimental results, cases 1 ~ V.

Case | Case @I Case I Case V
Mode
FEA |EXP|FEA |EXP|FEA |EXP|FEA|EXP
st 265 | 235 | 426 | 455 | 778 | 820 | 983 | 1020
(LD [{Q,D L2 (1,21 (1,2) [ (1,2) [ (1,3) | (1,3)
ond 270 | 290 | 566 | 565 | 826 | 865 | 1190|1090
2|2 (aq2]1,3){0,3) 1,3} (1,3)
3rd 426 |1 450 | 753 [ 785 1 926 | 995 | 1280|1240
e2(eala3) (031,201,202 (1,2)
ath 724 | 755 1 969 | 1240 {1220 | 1361 | 1350
(1,3((,3) QD 1,2)11,2[(1,3 (1,3
Sth 745 | 790 | 982 | 1020 | 1428 [ 1490 | 1492 | 1530
(232312323 {1,414 |04 1,4

-~ FEA : finite element analysis results(Hz)
- EXP : Experimental results(Hz)
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(a) FRF of Case IV

Fig. 4 Frequency response Function(FRF) of
case I, IV (experimental modal test)
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Fig. 5 Coherence of Case IV
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Table 3 Comparison of natural frequencies and
modes of FEA and experimental
results for Case IV, V, VI

Case IV Case V Case VI
Case
FEA |EXP |FEA | EXP|FEA |EXP
Frequency
983 |11020| 806 | 855 | 531 | 515
(Hz)
Mode shape | ) 4 (12) 12
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(a) m=1, £=1020 Hz

&v_:,&

(b) n=1, {=1080 Hz

AVAN

N

(c) m=1, f=1,180 Hz

YAA VN

{d) m=1, f=1,230 Hz

AVA VN

N’

(e) m=1, £=340 Hz

Fig. 6 Mode shapes(m) of Case IV
(experimental results)



(a) n=1, f=235Hz, Case I

(b) n=2, f=290Hz, Case I

(c) m=3, f=1020Hz, Case IV

(d) m=4, f=1530Hz, Case IV

Fig. 7 Mode shapes(m) of Case [, IV
(Experimental results)
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