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A Study on Vibration Analysis Method
Using the Global Structural Analysis Model

Hyung-Sik Park™ *, Su—Hyun Choi* and Yong-Sub Lee *
DSME Vibration & Noise R&D Team”
Abstract

In general, the vibration and structural analyses have been carried out by using each
finite element model separately because of different size of finite element mesh and
different focusing area of each analysis. In some cases, however, it is required to perform
both global vibration and structural analyses at the same time using a finite element model
for global structural analysis, which asks for a special treatment for a vibration analysis. In
this study, a technique to perform a global vibration analysis using a finite element model
for a global structural analysis has been developed and its effectiveness has been verified
by its application to a whole ship.

¥ Keywords: Global vibration analysis(®& XNSoli4), Global structural analysis(B& FXol4),
F.E. model(REt4 DE)
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Fig. 2 Materials information for global
structural analysis
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FUNCTION modizy_prop_seva()

§

§ Last modified : 12/06. 2004
$

INTEGER susber regions
INTEGER region_ids_arr (VIRTUAL)
INTEGER  idss=0

INTEGER check_elm

INTEGIR are_tdss

REAL
thick_sus = 0.

INTEGER 1, Tid, num props, prop_ids (VIRTUAL)

INTEGER gener_elem_Type, dof_sec _flag, condense flag

INTEGER geom flag, form flag, lam flag, layer_count

INTEGER mav. 19, macerial. lin, matecial dic

STRING  pName[32], tempName(32)

REAL ceal_array(3)

INTEGER data_type, wacerial id

INTEGER imt_value,coord_value, node value, field value

STRING  string_value(31]

STRING  str_storage[32)

INTEGER  num=z

LOGICAL execuce_tlag

5
§ The variables ofFUNCTION get_same prop_elm_1ist(s_prop_neme)
s

INTEGER gr_id, length stringl,length_stringz
STRING o Blist_a(VIRTUAL]

STRING s _blist b[VIRTUAL]

STRING s brype(7]

STRING  sv_brec_lisc{VIRTUAL}

INTEGIR 1 _returh_value

STRING  s_elemliSC{VIRTUAL], sa_prop_data[256] {4)

string  name(32] (1)
STRING  s_prop_name [VIRTUAL]

STRING s_prop_name array[32] (1)

STRING u1l_liste create_current_list[VIRTUAL)
STRING uil_listb_create_current_list[VIRTUAL)

Fig. 3 lllustration of used PCL for properties
modification of global structural model
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Fig. 9 Materials information after execution
of Create Material in sub—-menu of Modify
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Table 1 A number of a—set of Deckhouse and
Engine casing area

29 Deck Bl
A-Deck 4 4

C-Deck 4

D-Deck 4 4

Deckhouse E_Deck Y%
NAV. -Deck 11 0

Comp-Deck 10 M

A-Deck 408

Engine Casing C-Deck 4l
E/C Top 430

Table 2 A number of a—set of other areas except
Deckhouse and Engine casing

- FR. No. Bl

. FR. 179 3 N
Forebody FR. 160 3 Ol
FR. 149 4 N

Cargo Hold Il 4 JH
FR. 73 4 N

FR. 62 4 JH

FR. 50 4 1

Engine Room FR. 40 6 N
FR. 31 6 Il

FR. 22 6 1

FR. 17 6

FR. 7 3 Ol

FR. -1 3 OH

Aftbody R 5 T
TRANSOM 2 Ol

o0, A2t HAE EQJ ®;E 2EE Qverlay
element & ALEOIKl %1 H&tst ZUHE LIEHY

1, B HAE Ho 2R 228 Overlay
element 8 Mﬁérm Heotst Z2UHE LIELI UL
Table 3 01|/H AlEt GIMOZ LIEHH 222 A o
B o % BEI HO U0, AHS Mo
LIEIY B22 0 SBED £20 0 ¥, SAHS
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Table 3 The comparison between results using 49 22 LiEtLl= ZR0|0, olor Moz
overlay elements and results not using overlay LIEIH 222 A2 A0l 2=2 UEHE=E 2R
elements 0| Ct.
Mode deviation Table 3 HIM 2X0] DREE, 521 5 &
No. Description SEEL B 8t 3|MOZ LIEHH 16 O SS0IM A 2 B o
s 201 1o 22 25t LIEtLH, 0IF 22
7_A B 2 node Vertical 19 M RO Fh49 X80 3% HOU Ha
8 JA, B : 2 node Horizontal -1.6 22 ANMZIH0l SHAN, LHHA 15 JHel 2=
9 |A, B : 3 node Vertical -1.9 OAdE =42 @XE0| 3%240 ZSHC2Z A
10 |A. B : 1 node Torsional 05 & ZaDF AMFIA0] UCEH EE, HE MO Z L
LY ) C oAl o Neoc 2
11 A, B : 4 node Vertical -1.7 B 2019 2=014 A 2 B 2 282501 2X
; - = AL, FASH EEHE UEHLHEHE, =08 2
12 A, B : 3 node Horizontal 05 — _
Torsional : NEEL 3%CHH EEHEICH 5ioF MoZ LIEHH 3
13 A B : 5 node Vertical. -0.8 Hel 2E0E A 2t B 2 2201 M= HOISHA
14 A Horizontal/Torsional 05 LIEFLERIEE, =iite0) XSS 3%2H00 ZEELH
B : 5 node Vertical s olalel 2E EM A 2 B 2 2501 Hel 2H
15 [ 8 4 node Horizontal 0.3 U, SAIE SE12 UEILINH X4+ X8 €&
orsiona =
- - 3%CH E= ZBR= & 210 & 17 240ICH &l
16 A = 6 node Vertical. 0.4 .
B : Hrizontal/Torsional ’ d, ARt Bol EEDF 9 Z2HU, =AE EEE
17 A, B : 6 node Vertical -0.5 LIEtL=E d=2= & 21 1 & 18 JiOICH _I:Eé‘_ F
18 |A, B : Horizontal/Torsional -1.1 It 2IE 3%0IU2 B0 == 2= & 2
Mol B 20 JHOIC}.
19 A, B : Horizontal/Torsional 1.1 37 S 2008
- Table 4 0= Table 3 2 B 2| H&Z et HH
A : 7 node Vertical+E/C . e -
20 | Longitudinal -0.3 AsoAE slof BEUA 222 Hds 20S
B : E/C Longitudinal HI WS
IA : Horizontal/Torsional +
D/H & E/C Torsi | . .
21 g :/7 nod/e Ve?t:iflnflz/c 0.2 Table 4 The comparison between results using
Longitudinal overlay elements and structural analysis model
A, B : Horizontal and results using vibration analysis model
22 YTorsional + D/H & E/C -5.1 doviati
i eviation
[Torsional Mode Description PR
A : D/H & E/C Longitudinal No. == xlo
23 + Hull Vertical 0 - -
B : D/H Longitudinal + Aft B : 5 node Vertical.
End Vertical 13 |C : Aft-body Vertical + D/H -12.7
- - - Longitudinal
24 |A, B : Horizontal/Torsional 0.1 B - £/C Longitudinal
25 |A, B : Horizontal/Torsional 0.1 20 |C : Aft-body Vertical + D/H  4.05
: Longitudinal
26 ﬁénsgitt?c::la%flflgll Vertical 0 B : D/H Longitudinal + Aft
23 [End Vertical 1.73
27 A, B : Horizontal/Torsional -0.1 C : D/H Longitudinal
A: Natural frequency without overlay elements B: Natural frequency with overlay elements
B: Natural frequency with overlay elements C: Natural frequency with vibration analysis model
stz Hsrs =28 M 44 2 H 3 & 20074 6 &
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Table 5 The comparison between results using
overlay elements and structural analysis model
and results of exciter test

Mode . deviation
Description A-B
No. ==

x 100

B : 5 node Vertical.
13 D : D/H Longitudinal + E/C -2.85
Longitudinal

B : Horizontal/Torsional
19 D : D/H Transverse + E/C 0.15
Longitudinal & Transverse
B : 7 node Vertical +E/C
Longitudinal

21 D : D/H Transverse + E/C 0.36
Longitudinal & Transverse
B : D/H Longitudinal + Aft

3 End Vertical 056

D . D/H Longitudinal &
[Transverse+ E/C Longitudinal

B: Natural frequency with overlay elements
D: Natural frequency from exciter test result
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overlay element

O JH 220es RS ¢ = ACH A A2
A

=30z

EIHUCH O 22
&8 S

0

2 Y 40 oY
12
[0 ¢]
>
N
S
w
A=
M
X
Y
[w
e

A1
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= E2 Table 4 2 MY X2 20| Lt
28 MZTARZD CPU & Ze
b 200%Jt &= HAEES LEHN

Table 6 Comparison between analysis time
using overlay elements and analysis time not
using overlay elements

A

_ . B
Log T a9 (Without ) N
CPU Time overlay (With overlay|A/B (%)
elements)
elements)

127321.3 57223.3

2 HAAIDH
g AaN sec=36.4 Hr |sec=15.9 Hr 222.5
H =3
CPUtIme S8 | »5i4e6.7 | 984540
(No.1 CPU > 238.1
+No.2 CPU) sec=65.1 Hr |sec=27.3 Hr
CPU time 012
o A2 2358.4 2443.2 965

(28/89)

sec=0.7 Hr | sec=0.7 Hr

Model 2 }\HEOI OSSO A
6H)10F AL
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Added mass effect A&l AFEElE VMM(Virtual
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