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» Frequency response analysis of half car model
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ACOUSTIC ANALYSIS OF A HALF CAR MODEL

Location near the ear of driver

Outside: Solid
(2D shell elements)

Inside: Air
(3D elements)

Force




COUPLED FREQUENCY RESPONSE ANALYSIS

1 " L
sVpta=0 Inviscid flow _ _ Governing equation of the fluid domain
(linear pressure-density relation) b1
B ﬁvzp =0
p+ﬁ(V -u) =0  Continuity equation
P : Pressure of fluid domain u: Displacement of structural domain
f : Compressibility of fluid domain P : Density of structural domain

Effect of structure on the fluid domain |
Mpp+Crp+Kpp— A1 =sg

Effect of fluid on the structural domain A MF].P]
Msl“l + CSu + KSll - Azj.:!tp = SS

CS 0 mt ll] [
0 CF 0 Ky

—

Fluid Structure
Mass matrix M. Mg A, ¢ Interface matrix
Damping matrix Cr Cs i :Acceleration of the structural grids
at the fluid-structure interface
Stiffness matrix F 55 P : Pressure of the fluid grids
Source vector Sp S¢ at the fluid-structure interface

Copvright © Computational Design Lab. All rights reserved.



NS S

@“Half_Car.hm" =27

@
yxnﬁ MY 5 24K Y

+ g Components (2 |
@ fluid 60 0@
; 0 @

@@ stcre, 2 [0 0@
ﬁ: Materials (2] :
AT T [ MatiShell 1 [ 0
AA XAVA%X%' 1 ® Matii_Salid 2 1] :
‘, :T-Tﬂ——(ﬁ --------------- ]
2 litles

AVAVAVAYAY
RAVAVAY & MadelInfo 1 [ 0

Mame Value

Solver Feywword FASTI Solver Keywward rATIO

Mame Mat! _Shell Marme Mat10_Solid

D 1 D 2

Calar O Color [ |

Include [Master Madel] Include [Master Maodel]
Defined =d Defined =

Card Image hf!.ﬁ.ﬂ Card Image MATIO

User Comments Hide In Menu/Export User Comments Hide In Menu/Export
c 210000,0 BULK

6] FHO 1, 2e-12

kL 03 ' 343000, 0

RHO 7, 85=-09

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Mame Walue I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|



Mame

Solver Eeyword
Marme

0]

Color

Include

Defined

Card Image
Material

User Comments
T

pAIDE

MIDE _opts
[M2_T3

- g Components (2

- @ fluid =N 0 @
- @ structure 72 [O 0 @
- 'IE Materials (2)
e ® MatiShel 1 [ I
AT Mati0Solid_ 2 M __ 0
Lz Properties (2) -:
Yl ke Shell 1 [] oo
1 g Solid 2 IO 0o
- Elﬂes S
----- JF Model Info 1 [] a

Walue

FSHELL

Shell

1

[]

[aster bMModel]
PSHELL

(1) Matl _Shell
Hide In Menu/Export
2.0

1

(]

Mame

Copvright © Computational Desian Lab. All rights reserved.

Solver Feyword
Mame

D

Colaor

Include

Defined

Card Image
Material

User Cormrments
CORDM options
S0P

FCTH
HOURGLS_OFT
PSOLID®

Walue

PEOLID

Solid

Z

O

[Master MModel]
PEOLID

(27 Mat10_Salid

Hide In Menu/Expor
BLAMLE.

FFLUID

[
]

Property 4d & M= Bt

@(1) PSHELL

| > T=20 &

(2) PSOLID
- FCTN: PFLUID M EH

Zt componentsO| A st
roperty £ 0



Mame ID @ |Include g3

<@ Components (2] Load collector 48

- @ fluid N | 0 @
;l'rf- Load Collectars {13 1
@@ unitload 1M __ 0 _ Node id: 10972
[T Mat!_Shell I O 0 2B INGHE T
[ MatilSolid 2 [ 0
+-&2 Properties (2
i Shel 1O .
g Solid 20 0
~-[[A Titles (1)
- Bl Madel Info O 0

- ine ol R@E P T - @@ B -G @ e

& create - I v I nodes LI LI ER Lﬂl IE
1 ¢ update ¥ Select ™ Reject
: = global system | p
1 - magnitude = I 1.000 1
: - z-axis | :
I

=1
=
ar
i
s
o
T
=
=
| S



v{_@ Components {2

g @ fluid Gl |

; Curves (T)-

[ Materials (2}
L Matl_Shell
T Matl0_Solid
+-i& Properties (2}

4@ Shell

ra —

O OO mE

MO —

W Curve editor

%— Curve 1 O
PN G kR T~ T

U m
W stctue R __L @

Mame WValue
Solver Kewward T&BLED1
Marne Curve
In} 1
Calor
Include [Master Model]
Defined

et Comnrments

e T e

Hide In Menu/Export
FE Cupve_

Card Image TTeELEDT )
=EESEmMEmT AT
D i
KNS LINEAR
VXIS LIMEAR
FLAT
= Mo of rows 2
Data: ¥, ... 3]

Current curves: Curve

Curve List: It [~

Curve 1 : L—
1.5+
v
14
i Y
0 1y
1000 1
S ——————
0.5+
0
0 280 500 750 163
X
- Legend
Label: |>< Label: IY Location: ME «
¥ Type:  |Linear s Precision: |3 ﬂ Type: |Linea[ j Precision; |3 - [~ Hide
Calor J ¥ Display Min: I May I i I Maw:
Symbol INnne ﬂ B I_I ﬂ Tics: |3 - Grids pertic: (2 - Ties: |3 hd Girids per tic: |2 hd
) o ™ Enatble ¥-5cale [~ Enable Y-Scale
Line style: | Salid > | T Thick line [T Enable »=-Dffset I™ Enable v-Oifset
Update | Mew ... | Delete | Rename | Cloge |

Copvright © Computational Desian Lab. All rights reserved.

Curve MM

(X,Y): (0,1), (1000,1) & &

Card image: TABLED1 41 EH



ofl 4 #Hlo]£ 27 (1)

Marne D@ Include @@ AH Ad
< @ Componers @ @ Load collectors ‘&-3
£5 fluid B8 E 0@
structure 12 0 @ |
[ Curves (1) 1 RLOAD1
*—/‘F Curve 1 O I ( ) . H A‘I EH
-‘1_'5 Load Collectors (3) 9 EXCITED Un|t‘|oad —1
- nitdoad LB . A EH
i E oadl 7 = 7l TC: Curve AMEH
| @@y ____3W___0_j |
[ Materials (2) | .
[E Matl Shell i = | (2) FREQ]
LfE Matil_Salid 2 | X3
-fig Properties (2) | 9 FREQ1 -”
i Shel 1O ' F1:0, DF:1, NDF:200 &=
i Solid > O I - - : ==
[ Titles (1) '
.. B Model Info 1 :
|
|
|
Mame Value Mame Value |
Solver Keyword RLOADI Narne freql l
Marme rload] 1] 3 :
I z Colar [ | |
Color B Include [Master Madel] :
Include [Master Model] Card Image FREQ I
Card Image RLOADT User Comments Hide In Menu/Export |
User Comments Hide In Menu/Export FRED [l I
EXCITEID i1 unit-load = FREM :
= DELAY_OPTION [l = MUMBER_OF_FREQ = 1 :
DELAY 0] 3 I
B DPHASE_OPTION [ F1 0.0 }
DPHASE DF 1.0 I
TC {13 Curve MOF 200 I
O <Unspecified: FREG? ] '
TYPE FREQ3 (] |
FREC4 [ :
FREQS [l I
|
|
|

Copvright © Computational Desian Lab. All rights reserved.



ofl 4 #|o]£ 278 (2)

Mame ID @ Include g

@Load collectors 5 7} M4

Mame WValue
~lea Components (2) | .
" P fuid Tl | i@ Solver Eeyword EIIGFIL | S Card i - EIGRL
@ structure 7 O 0 @ Mame eigrll | ard image:
« ¢ Curves (1) D 4 | V1: 600, ND: 50 &=
—,F Curve 1O 0 Calor | I
+ [, Load Collectors () |
- @ B unit-load | 0 Include [Master Model]
@B rload! 2 W MCard Image EIGRL h A A
i‘:ﬂjﬂ%iﬁ#_---% - --.g : User Comments Hide In Menu/Export : Set 3 o
5‘"'.51” N spy__ pb———— vl : i = Card image: SET_GRID
- MaEEs B 142 B00. 0 I } Entity IDs: Node id
C[E Mat1_Shell | [ 0 LD B0 : | *x7
fE MatinSolid 2 0 | MEELYL 1 | 18881 =7t
--fiz Properties (2} o i - |
“ 4 Shel g o MAXSET !
i soid _____2F__0 SHFSCL |
+[ggpsets (1] MORR [y Pkt I
i set] 1 D' I
= 1 = :
o B Model Info 1 0 Name e |
Solver Eeyword SET :
Marme giet] I
1] 1 l
Include [Master Model] :
Defined __ o . !
1Card Image SET_GRID 1 :
:Set Type non-ordered : I
IEntity IDs 1 Nodes : }
IUser Comments Hide In Menu/Export 1 I
I TYPE GRID ' I
:SLIEET‘f’F‘E LIST : :
EMo of rows 1 : |
1 D 18881 1 }
U o R R R R S N R S S R S [ I
|
|
|
|

1
Copvright © Computational Desian Lab. All rights reserved. 0



ofl 4 #|o]£ 278 (4)

Mame Value AH Ad
Salver Keyward SUBCASE Load sjcep © o
Name subcasel Analysis type: Freq. resp
D i
Include [Master Model] (mOdaI)
zer Comments Hide In Menu/Export DLOAD: rload1
= Subcase Definition [m==————— METHOD(STRUCT): eigrl1
= Analysis type Freq, resp (rmodal) .
SPC | <Unspecifiec> | METHOD(FLUID): eigrl2
SUPORTI I <Unspecified: .
DLOAD 12 oad! " FREQ: freq1
MPIZ 1 <Unspecified> :
METHOD (STRUCT) 1 (4) sigrlt i
METHOD (FLUID) 1 (59 eigrl2 1
FREQ 3 freq! ! Control card > GLOBAL
SDAMPING (STRUCT) | <Unspecified> | El
SOAMPING (FLUID) I <Unspecified> | OUTPUT REQUEST Z;‘I
STATSUB (PRELOAD) | cUnspecified> - DISPLACEMENT &5

- Form(1): PHASE 41&H
OPTIONS(1): SID X Et
SID(1): SET 41 &t

FORMAT INCLUDE_BULK K42GG
GAPPRM INCLUDE_CTRL LABEL
GLOBAL_CASE_CONTROL INFILE LOADLIB

GRDSET B2FP MZPP
GROUNDCHECK K2GG MDSDIR
HISOUT K2PP MECHCHECK

KN | q
SORTING(1) FORMAT(1) FORM(1) ROTATIONS(1) RANDOM(1)
\ PHASE | | \
PEAK(1) MODAL(1) FOURIER(1) ANALYSIS(1) TYPE(1) KPI(1) OPTION(1) SID(1)
| | | | | SID 1

[ CMsE

[~ CSTRAIN

[~ CSTRESS
=
-

DAMAGE

DISPLACEMENT
DISPLACEMENTS_NUM = | 1

Copvright © Computational Desian Lab. All rights reserved.

11



ofl 4 #lo|£ 27 (5)

E [INTER] [INFOR] [FSET] [SSET ] [ NORMAL ] [ SKNEPS ] [ DSKNEPS ]

1|
IA CMODL DIFF ALL + I l
[INTOL] [ALLSET ] [SRCHUNIT ] [MAXSGRID] I
i — ]
ACMDL &%
@. ______________________________________ , . >lnter: Diff 41E4
KEYWORD FREQ | . E
OUTPUT HGFREQ ALL : | |NFOR‘ ALL AI— _I|.I
louterur H3D ALL 1 |
Tourtrpurt OPTI ALL 1 |
1 1
1 1
1 1
i i QOUTPUT 278
1 1
: number_of _outputs = || 3 : |
-
1
1
PARAM AUTOSPC YES 1
I r r .
: [G_V'l] : G 006 (IDZI E_:|I
IPARAM ., G, | 0.060 " GFL: 0.12 &9
: [VALUE] : (e 22 A=)
:PARAM,GFL,| 0.120 I
1
e e e e e e e o e e )

@ _____________________________ @PARAM =ps
o ~ > AUTOSPC: YES &
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

12
Copvright © Computational Desian Lab. All rights reserved.



teln
HL -

Pressure

Magnitude

ofl 4 #|o]£ 278 (6)

Subcase 1 (subcase1) - Pressure at grid 18881

| — ~— o]
TNN— ——— _f
10 \ N B
I
\
A
ﬂfv i
I / \ \ _________
|
- AR il © % /cliWQQ) 5@-6;:6@@ — 0 B

7 auis
Frimary

Flimary

Wertical

Test | Seale and Tics (Phase]

Apply

1 Scale and Tics (Magnitude) ] Coler ]

M [ et [amtoms =] Al
® gt Maw [ 334 Tosperdesade | 04
' B 1 Lock: [Nover =] i perc I
& 410 I T weighting [remm =l Precision [

Copvright © Computational Desian Lab. All rights reserved.

NodesZ H#

=2
= 1

S S o

JENE s S Tllet
node MEHSH 2 proceed

13



	Frequency Response 해석
	목차 
	Acoustic Analysis of a Half Car model
	Coupled frequency response analysis
	정적하중조건 설정 (1)
	정적하중조건 설정 (2)
	주파수 의존함수 입력
	동적하중조건으로 변환
	해석 케이스 설정 (1)
	해석 케이스 설정 (2)
	해석 케이스 설정 (4)
	해석 케이스 설정 (5)
	해석 케이스 설정 (6)

