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FREE VIBRATION ANALYSIS OF A CANTILEVER BEAM
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PROCEDURE
1. Create Keypoints
Command : POINT,ADD
Menu . Geometry > Keypoint > Create > By X/Y/Z

Parameters :

Coordinate data | 0/0/0
Coordinate type | 0
Entity ID

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

o Prewin 2018R1.U2 (PROFESSIONAL VERSION) - Untitled (=S|

Eile Edit View Geometry Mesh Load/BC  Property Analysis  Settings  Post  Help
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Do vyE e o S 0| m o 38R & !
Main| Edit| Show Colour| settings| El
Node m -
Labels Elermen " m PreWin 2018R1.U2
Background - - VSSC/ISRO
Paint Mode
Shading Surface |
Colour List Curve [ |
Paint L
Plane ||
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DispConstraint 1l
Pressure || °
Force m =
Black|\".'h|ta| Cu:tom‘ Load.. |5tore.. | |
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POINT,ADD
Coordinate data |0/0/0 LX
Coardinate Type [0 ~|
Entity ID

Cemman d: POINT, ADD
POINT,ADD - Done !

‘IV AutoExec
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Similarly create a point at (10/0/0)
2. Create Curve

Command : CURVE,LINE

Menu : Geometry - Curve - Create - Line
Parameters : CURVE,LINE
End Points |P1/P2 |
Output ID |

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

ﬂ PreWin 2018R1.LU2 (PROFESSIONAL VERSION) - Untitled

File Edit View Geemetry Mesh Load/BC  Property Analysic  Settings  Post  Help

DEEE ERER ©

B yEH| s oy O e o iR & g
j Main]E(Iit]Shuw CD|0UF] Settmgzl ‘f’c
||| oo L] '

Labels Element u PreWin 2018R1.U2
]| Background VSSC /ISRO
. Volume |
ﬂ Paint Mcde
Shading Surface [ |
E Colour List Curve [ |
ﬂ Point [ |
Plane |
ﬂ LCS |
ﬂ DispCenstraint 1l
Pressure [ |
g Force | ﬂ
ﬁ Black|\"."hitr:| Custom|LDac|.. |Storr:.. | |
L]
| Zele | w X
-3
j CURVE,LINE i
o End Points [PL/P2 B X
(]
Cutput ID
]
% POINT,ADD - Done !
Command: CURVE,LINE
ﬂ CURVELINE - Done !
¥ AutoExec
Command:

Ready.

3. Generate mesh
Command : FEM,BAR

92

4]
£

Select: Point



FEASTM' e

Menu : Mesh = FE Mesh > Bar
Parameters :

FEM,BAR

Curve I 1 &l
Elem Size I 1 &l
Type 2-Mode — |

subdivisions |10

o

Bias [1

At the end of the above operation your screen should like this

] PreWin 2018R1.U2 (PROFESSIONAL VERSION) - Untitled = <=

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

O AS RO o

j Mam} Ecl\t] Show C0|0U|']5&tt|ng51 "c
Dh-EdS Node | = -
ﬂ La&ls Element ™ PreWin 2018R1.U2
|| Background | VSSC /ISRO
ﬂ Paint Mode el u
Shading Surface [ |
&= Colour List Cunve [ |
j Point |
= Plane [ |
ﬂ LCs |
ﬂ DizpConstraint | |
Pressure [ |
g Force | i
rd Black| White| Custom | Load.. | store. |
#|
2|
ﬂ: FEM.BAR A
H Curve 1 Mﬂ k X
ﬂ Elern Size 1 M
E Type 2-Node —
% Subdivisions |10 M CURVE,LIME - Done | ﬂ
Bias ,17 Iy |j Command: FEM,BAR
d | = FEM,BAR - Done! j
W AutoExec
— | Command:
Ready.
4. Erase curve
Command : CURVE,ERASE
Menu : Geometry - Curve > Miscellaneous > Erase
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Parameters : CURVE,ERASE

Curve IDs [[ M

**Enter the curve ID in the box or pick the curve using mouse pointer.

At the end of the above operation your screen should like this

< PreWin 2018R1.U2 (PROFESSIONAL VERSIOM) - Untitled = e |
File Edit View Geometry Mesh Load/BC Property Analysis  Settings Post  Help
O S| RO o
j Main]Ec\it] Show CU|0UF|Setting£] 'rc
| Node u '
Labels Flement m PreWin 2018R1.U2
3] | Background VSSCISRO
. Velume [ |
ﬂ Paint Mode
Shading Surface [ |
@ Colour List Curve | |
ﬂ Point [ |
Plane | |
ﬂ Lcs |
ﬂ DispConstraint [l
g Preszure [ |
Force | =
ﬂ B\ack|\-‘."hite| Cu:tom| Load.. |Stnr&.. | |
#
]
F- 3
j CURVEERASE A
S s e | Y
Curve IDs Ly b4
ol
2|
FEM,BAR - Done ! g
Command: CURVE,ERASE
ﬂ CURVE ERASE - Done! z'
||7 Autokxec
Command:
Ready. Select: Curves

5. Apply Boundary Condition
Command : BC,ADD
Menu : Load/BC - Displacement BC > Add

Parameters : e
BC,EDIT

Translation

Mode [Ds

Rotation

LGS [0 N

MRefo
94 MRefo
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BCulue [LO2030405060  El|le— | Pl
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Apply
Cancel
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At the end of the above operation your screen will look like this.

| PreWin 2018R1.U2 (PROFESSIONAL VERSION) - Untitled o ===

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

D& & i RO o

ol vE = 8 a0 = wiliEms g
Main} EcIit]Show CU‘UUFI Settingsl T
T
7~ &

Node n
Labels Element u PreWin 2018R1.U2
Background ol - VSSC/ISRO
Paint Mode ume
Shading Surface [ |
Coleur List Curve | ]

Point [ |

Plane |

LCS [ |

DispConstraint [l

L

Pressure [ |

Force m -
Black|\".'h|te‘ Cu:t0m|LoacI.. |5t0re‘. ‘ |

hd

BCADD
Node IDs ll—ﬂ Lx
BC value [L020B0/050060 | |
LCSID ]U—M
SetD ’— CURVE,ERASE - Done! 4]

Command: BC ADD
BC,ADD - Done!

¥ AutoExec
Command:

[l &= |o]s g2 O]- @|x|@ |98

Ll

Ready.

6. Apply Beam Property

Command : BEAMSECTION,ADD

Menu : Property - Physical - Beam Properties - Standard Section - Add
Parameters : BEAMSECTION,ADD R
Thape RECT =
Element IDs All X
. - =
Cross-section shape RECT/111 Ee— ==
Node offsets (yoff/zoff) [0/0 —

h 1
SetID 1
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7. Apply Material Property
Command : MATERIAL,ISO
Menu . Property > Material > Isotropic
: £
Parameters : MATERIAL IS0 — [
ElementIDs |4l s et =
Plastic strain Vs True stress |0
Material-Data |72000/0.33/2.3E-05/2.8E- El—
Material D | ety | o |
Add to Library... | cancel |

You can enter the material data from 'Load from Library' option or you can manually type in the

required data.
8. Set Analysis Type

Command : ANTYPE,SET

Menu : Analysis > Analysis Type

Parameters : ANTYPE,SET

Analysis Type Free Vibration =

9. Set analysis Option
Command : ANOPTION,SET

Menu : Analysis > Analysis Option

Parameters : AMOPTION,SET

Eigen Sclver  Lanczos —

Pre-stress File E=

10. Save the project model

Menu : File - Save
Save the file to desired directory
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11. Submit the job in to FEAST

Menu: Analysis = Run Solver Click Here
|

| PreWin 2018R1.U2 (PROFESSIONAL VERSION) == Eoh(

File Edit View Geometry Mesh Load/BC  Property Analysis  Settings  Post  Help)
O & & RO S o
Boom vE @~ 2 &0 == EH &

Mainl Eclit] Show] Colour] Settings] L
H I GEcmEtry d {7

+(] Mesh
+ ([ Load/BC PreWin 2018R1.U2
+(_] Property V8SCI/ISRO
=L Analysis

[> Analysis Type

[» Analysis Options
[> Title
[» Run Soher

£
+( Free Vibraticn b

Y

ANOPTION,SET
X

Eigen Solver  Lanczos —

Pre-stress File E

Writing Results... E|
ELAPSED TIME :0H:0M:=z05
Finished successfully

W AutoExec
Command:

Ll

<BEleln)s lg|B[s|Of Blx|@ (98N]

Finished successfully

el
m
o

.

12. Post Processing

i. View Results
Command : POST,VIEWRESULTS
Menu : Post = View Results

Parameters :

Item |Frequencie5 j
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The following table will be displayed

x
| Mode| Frequency(Hz) =
I L 810464

2 810464

3 4985086

4 485086

5 71378.6

s 126643

7 127628

3 127528

) 212378

10 230481
1 230481 —

12 345773

13 346004

d 14/ 347918
i 15 376803 ;I

Copy. Close

ii. Deformed Shape
Command : POST,DISPDEFORM
Menu : Post > Deformed Shape

Parameters :

Scale Factor I 1
I 1-8104.64 Vl

e

[ Highlight Maximum

[ Animate Deflection
Colour:Deformed shape .
Colour:Legend .

It will display the deformed shape as follows
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®a PreWin 2018R1.U2 (PROFESSIONAL VERSION) =[]
JE\Ie Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

[oFas RO m « ~|[Boay sE o=

By | w e Ea @54

Main | Edit] show Colaur |settings|
&
= ‘4
Node !
s e B PreWin 2018R1.U2
P aps V8SC/ISRO
Paint Mode ez !
Shading Surface !
Colour List Curve !
Paint !
Plane !
LCS !
DispConstraint !
Pressure !
- - =
Black | White CustnmILuad.. ISburE.. |

Scale Factor I 1
Mode I 1-8104.64 VI

W Superimpose

I~ Highlight Maimum
I~ Animate Deflection
Colour:Deformed shape . Y

Colour:Legend . | "

lE gl |o)s =]zl |0l l@lxle 3]

MODE SHAPE (Mode 1)

Frequency 8104.64
Finished successfully ;I
Command: POST, VIEWRESULTS
Command: POST,DISPDEFORM j
IF AutoExec Apply
1" | Command:
‘Ready‘ /

iii. Command : POST,DISPDEFORM

Menu . Post > Deformed Shape

Parameters Scale Factor | 1

Mode 7-127623 hd
i Superimpose

™ Highlight Maximum

™ Animate Deflection

Colour:Deformed shape [l

Colour:Legend | |

It will display the deformed shape as follows
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¥4 Prewin 2018R1.U2 (PROFESSIONAL VERSIOH) =[]

H File Edit WView Geometry Mesh Load/BC Property Analysis  Settings Post  Help

eS| EROH|( -~ |BoOUy| /B Te|oaD| e EA 85

Main | Edit] Show C"“’\""ISett:ﬂgsl
e WS
et o | et E PreWin 2018R1.U2
S V8SCIISRO
Paint Mode e !
Shading Surface | |
Colour List Curve !
Paint !
Plane !
Lcs [ |
DispConstraint !
Pressure !
, -
Black | white | custom| Load... | store.. |

Scale Factor 1
Mode 7-127828 bl

¥ Superimpose

I~ Highlight Masimum
I~ Animate Deflection
Colour:Deformed shape . Y

Colour:Legend . | "

m el 2|20 Blxle 9la ]|

MODE SHAPE {Mode 7)

Frequency 127628
Command: POST VIEWRESULTS =
Command: POST, DISPDEFORM
Command: POST,DISPDEFORM j
|l7 AutoExec . 4
ommand:
|Ready‘ /

iv.  Output file can be seen in *.OQUT
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