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FREQUENCY RESPONSE ANALYSIS OF A BASE EXCITED
CYLLINDRICAL COLUMN

F Y

100 mm

PROCEDURE
1. Create Keypoints

Command : POINT,ADD

Menu : Geometry > Keypoint - Create - By X/Y/Z
Parameters : POINT,ADD

Coordinate data |U_e't]_e'ﬂ

Coordinate Type |E] j

Entity ID |
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At the end of the operation your screen should look like this.

-:EE PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled ;IEIEI

JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

jloE®slgma®m - ~[[BooU| sE| =

B & O = A] 85

Main I EditI Showl Colour I Settings I (]
[55] Commands: @

[:l Geometry
3 Mesh PreWin 2017R2
(] LoadBC VSSC/ISRO
[:I Property
Ea Analysis
] Settings
[:I Post

POINT,ADD

_ h
Coordinate data ID,’D;’D

Coordinate Type ID j ¥
Entity ID |

Command: POINT, ADD
POINT,ADD -Done !

el g e |o | |2 |0 8 ]x s 19 ]o |- |

IF AutoExec Apply

Command:

| Print shapshot image.

Similarly create key points at (0/100/0) and (30/0/0)

2. Create Cylindrical Volume

Command : VOLUME,CYLINDER
Menu . Geometry - Volume > Create > Cylinder

Parameters : VOLUME, CYLINDER
Adis  |PL/P2 By
Radius  |P3 M

Output ID |
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At the end of the operation your screen should look like this.

'IF PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled

=10] x|

JJ File Edit WView Geometry Mesh Load/BC Property Analysis Settings Post Help |
o & RO <~ ||[BoOU| /EH| o< o @D/ ouEm 51|
Main I Editl Show I Colour I Settings I T
[:I Commands @
D Geometry
(0 Mesh PreWin 2017R2
@ (] Load/BC VSSCIISRO

D Property
D Analysis
B[] settings

D Post

Zefe |l K|

VOLUME, CYLINDER
Axis P12 Ql
Radus  [P3 kl
OutputID |
||7 AutoExec Apply |

POINT,ADD -Dane !
Command: YOLUME, CYLINDER.
VOLUME, CYLINDER. - Done !

Command:

f ezl lsvoOl- Bl 9o |

3. Generate mesh

Command : FEM, HEXASWEPT

Menu : Mesh > FE Mesh > HEXASwept
Parameters :
FEM,HEXA
Volume |1 El
Elem Size |5 El
Method  Sweep — |
Type 8-Mode — |

Divisions Ii.l'I(DI):BGNI(DEJ:ZINI(DBJ:BS El
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Element size can be entered manually or by clicking two points on the geometry edge. Then
click on the 'Divisions' command box, so that node divisions will be displayed on the geometry.

You can increase or decrease the number of divisions by left clicking or right clicking

respectively.

At the end of the operation your screen should look like this.

¥ PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled =]
JJ File Edit View Geometry Mesh Load/BC FProperty Analysis Settings Post Help
Jo#easaRadm - ~||[BoOU| /B ew|e ad|s wi@Em 65
= | main I Editl Showl Colourl Settingsl
_OI [:I Commands
il g Iiz:;:‘letrv PreWin 2017R2 |||l|||||||||l||“||
Bl 53 Losdec VSSC/ISRO Qg g
o 23 provers I o
—|/ 5103 Analysis (g N
[ 52 sevve g 4@
i * N g
Ed N L) G
EI |||l|||||||||‘||"l|
= (NI ] (]
3] NI ) G
[o] eIl 990
[
2| W TR Q@
) g QN
B (i il
— FEM, HEXA I L [T
s [ L Il
2 voume [: s g gQu
Bl censie [ N y AN
lTI Method Sweep = | "|l|"|"|||l”'.l|
Ell = | Lx [T T ]
g Divisions IVJ(DI):36N1{D2}:21,.’\-'1{D3}:36 &I
il VOLUME, CYLINDER. - Done ! -]
Command: FEM,HEXA
FEM,HEXA - Done ! j
||7 AutoExec Apply
Command:
|Ready. Select: Volume S

4. Apply Boundary Condition

Command : BC,ADD

Menu . Load/BC -> Displacement BC »> Add
[@sc x|
. BC,ADD Translation &I

Parameters : N e N 2 F

BC value |1/0/2/0/3/0 2z} Fizfo
l— Rotation

icsm o &I o
SetT l— Ff—
FRefo
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At the end of the operation your screen should look like this.

P PreWin 2017R2 {PROFESSIONAL VERSION) - Untitled

JEIE Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

=]

[l EX PR LA LA F NEN N E:: N - EN EN RN BN

Main Editlshowl Colourl Seth'ngsl
r Item rSets

DispConstraint PreWin 2017R2

V8SC/ISRO

Edit | Delete |

BC,ADD

Node IDs [22T2734622

|2 18 |

BC value |1/0/2/0/3/0
Leso o

-
st |

oB&S ROH o~ |[BoOU| yE| =<0« wiEal o5

POINT,ERASE - Done !
Command: BC,ADD

EC,ADD -Done !
|l7 AutoExec Apply
1" | Command:
|R.eady. A
5. Apply Material Property
Command : MATERIAL,ISO
El Material Properties @
Menu . Property - Material - Isotropic - Add |
Modulus of elasticity 72000
Parameters : MATERIAL ISO Poisson's ratio 0.33
Coefft, of thermal expansion | 2.3E-05

Element IDs IALL

B
Material-Data I EI_

Material ID |1

269

Mass density (RHO)

Plastic strain Vs True stress

2.8E-06

0

Lead from Library..,

Table.. |

ok |

Add to Library...

Cancel |
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You can enter the material data from ‘Load from Library' option or you can manually
type in the required data.

6. Set Analysis Type

Command : ANTYPE,SET
Menu : Analysis = Analysis Type

Parameters : ANTYPE,SET

Analysis Type Frequency Response —

7. Set Frequency Response General Data
Command : FREQGEN,ADD
Menu . Analysis - Frequency Response - General > Add

Parameters : FREQGEN,ADD

Response Extraction  Auto —

MNo. of modes I—.'-_‘U
Node List [ Ay
Start Frequency I—l
Maximum Frequency 500
Finer Increment I—Ul
Coarser Increment I—l

Mass Option Consistent —

Stress Option YES

8. Create Damping Data
Command : EXPFRDAMP,ADD

Menu . Analysis - Frequency Response - Damping-> Add

Parameters EKF' FRD}:'G.M F'I,J‘:".DD 7| Damping Factors @

Frequency(Hz) Fa:tnrl [nsertRnw|
Darnpin fact-:ur5| E— E 002 pelete Row
ping ; e F===]
Paste
Copy
From file....

Cancel
oK
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9. Set Base Excitation Data
Command : BASEEXCITATION,ADD
Menu Analysis > Frequency Response > Base Excitation> Add
Parameters : BASEEXCITATION, ADD
NodeIDs [22T2734622 El
Acceleration IQ.B] EI
Compenent Ly = |
lso o M
SetID |
At the end of the operation your screen should look like this.
¥ PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled =10l =l
JJ File Edit Wiew Geometry Mesh Load/BC Property Analysis Settings Post Help
[od&s|ERTdH - ~||[B oG syE| e ad|s wig|@Eal &

Main Editlshowl Colourl Setﬁngsl

r Item [ Sets

FREQUENCYGEMN
AnType
DispConstraint
EXPLICITDAMP
Analysis Option
Material
BaseExcitation

Edit | Delete |

PreWin 2017R2
VYSSC/ISRO

BASEEXCITATION, ADD

NodeIDs |2272794822

Acceleration IQ.BI

Component  Ux =

8 |=

LCSID fo

SetID |

B =l lels =]z ol |8lx]le |9]an]-

||7 AutoExec

Apply

h

L.

EXPFRDAMP,ADD - Done !
Command: BASEEXCITATION,ADD
BASEEXCITATION,ADD - Done !

Command:

L b

| Open document file.
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10. Save the project model
Menu : File > Save
11. Submit the job in to FEAST

Menu: Analysis > Run Solver Click Here

P PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled ol xl
JEiIe Edit View Geometry Mesh Load/BC Property Analysis Setngs Post Help

(oSS GO -~ [Bo0U| yE Ealeao v wi@Ea &5 v

Main Editl Show | Colour | Settings |
r Item Sets

FREQUENCYGEN PreWin 2017R2

AnType
DispConstraint VW8SC/ISRO

EXPLICITDAMP
Analysis Option
Material

BaseExdtation

Ploh]-|

Edit | Delete |

1B |2 ls | s = |2 |» Jo |s 1< |8

hd
Lx
EXPFRDAMP,ADD -Done ! |
Command: BASEEXCITATION,ADD
BASEEXCITATION,ADD - Dane | EI
T Command:
Ready. /

12. Perform Post Processing
i) Graph plots for displacement/ veleocity/ acceleration

Command : POST,HISTORYPLOT

Menu . Post > History Plot
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Parameters:

Itermn |Acceleratiu:un

Component |T- RES

Modes |

Complex As |M|:udu|us

At the end of the operation your screen should look like this.

¥ PreWin 2017R2 (LIMITED VERSION) - D:\1_TESTING FEAST \testing\freq resp cylindrical column I |=]
“ File Edit View Geometry Mesh Load/BC Property Analysis Settngs Fost  Help
loBas amam o «|Brot| /B o aloko =»oin @al 054
j Mzin| Edit| show Colour | settings| g
.
B Node . O A 010 00O 0 01
Labels Era PreWin 2017R2
[ o | Ml Feraphwindow =loix
Paint Mode
LI Shading Surface s} & % A0 E O Mo
|| Colour List Curve . {
& Paint Acceleration:T-RES:Modulus
o
Lcs ' —‘—‘—‘j

ﬂ ) . [ T-RES at node 137
f— DispConstraint 204,122 —F
il Pressire G )

264,71
QI Black | White | custom | Load.. [ store.. | 225207
2]
# c|oje|e|®|®|m = SR
EI AIDM|P|T|I nG Gl Turs.a73

L]

— B147.061 A
ﬁl Ttem IAcceleraﬁun i & l \

117.649
EI Component IT—RES hd / \
= Nodes 137 88.2366 I \ / \
_hl Complex As IModu\us hd ' 58,8244 f
B
- 29.4122 \\ __// \
—1
Finishe pbev v b v b b b b b b b e b ;I
ll = 0 50 100 150 200 250 300 350 400 450 500 550
= Comme Frequency

Commz j
|l7 AutoExec Apply
Command:

|Ready.

i) To check natural frequencies

Command : POST,VIEWRESULT
Menu : Post = View Result

Parameters:

Item | Frequencies
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Mode | Frequency(Hz) | =

| 116,19

| 2 116,199

| 3 245.52

| 4 407,107

| 5 431.671

| ] 431.713

| 7 733.09

| 8 901,044

| 9 901,103

| 10 1125.83

| 11 1126.13 —

| 12 1131.64

| 13 1131.83

| 14 1156.1

| 15 1235.18 ;I

Close |

) Output can be seen in *.OUT file
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