FEASTSMT isFa

FREE VIBRATION ANALYSIS OF A COMPOSITE
RECTANGULAR CANTILEVER PLATE

50 mm

100 mm Thickness, t=1 mm

PROCEDURE
1. Create keypoints
Command : POINT,ADD
Menu : Geometry -> Keypoint > Create - By X/Y/Z
Parameters : POINT ADD

Coordinate data |U,e’ﬂ_a’[l

Coordinate Type |I:I j

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

‘:‘E PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled

Eile

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

=10l

L
o
O
i
2
#
3
W

POTG| s E| @~

B oy O =@M 5

Main I Edit] show | colour | settings |

L Commands
[:l Geometry
D Mesh
[:l Load/BC
[:I Property
[:I Analysis
[:I Settings
[:l Post

<l [gle|e]e ls(|s [0 Bl |@ 28]

POINT ACD

Coordinate data IU,’D,’D
Coordinate Type ID j
Entity ID I

&

PreWin 2017R2

VSSCIISRO

[

||7 AutoExec Apply

Command: POINT, ADD
POINT,ADD - Done !

Command:

|Open document file,

Similarly create key points at (100/50/0)

2. Create surface

Command : SURFACE,RECT2P

Menu . Geometry - Surface -> Create > Rect2P

Parameters :

SURFACE RECT2P

Corner Points | P1/P2

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

P PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled i ]
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |

[oAs&|aRdm o [[BOoOY| /B x| oD = wu|Eal 5! |

—

Main I Editl Showl Colourl Settings I
[_1 Commands

[:l Geometry

#1(0 Mesh PreWin 2017R2
(] Load/iC VSSC/ISRO
[:I Property
[:l Analysis
[:I Settings
[:l Post

<l gz 220 Bl<|# 9[0]-]

'-"'cI p '-"'Nl T:|| X |
SURFACE,RECTZ2P
Corner Points IPI;’PZ [% |
Output | v
Lx

POINT,ADD - Done ! ]
Command: SURFACE,RECT2P
SURFACE,RECT2P - Dane ! j

¥ AutoExec Apply
Command:

=
m
o
=%
=

Select: Point 4

3. Generate mesh
Command : FEM,QUAD

Menu : Mesh - FE Mesh - QUAD
Parameters :
FEM,QUAD
Surface Il M
Initial Size | ﬁl

Method  Mapped — |

Type 4Mode — |
Divisions ISl[Dl]l: 10/51(D3): 10/5 (D46 El
Bias I ﬁl
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At the end of the operation your screen should look like this.

'::E PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled ;Iglil

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

[oA®&E Mmoo ~ |[BoOy| sE| &~

o &0 m e E& O

Main I Edit| show | Calour | settings |
1 commands

[:I Geometry .
&[] Mesh PreWin 2017R2
(] Load/BC VSSC/ISRO
[:l Property
[:l Analysis
[:I Settings
[:I Post

FEM,QUAD

Surface I 1

= =

Initial Size |

Method  Mapped —

'

Type 4ode —

Divisions [S1(01):10/5103):10/5104:6 | [} Lx

Bias I

= =

SURFACE,RECT2P - Done ! |
Command: FEM,QUAD
FEM,QUAD - Daone ! j

||7 AutoExec Apply |
Command:

jelpz|c|o]s =z O [B|x|# 9]0 ||

-
m
[+
[=%
-
[*s]
m
m
a3
W,

4. Erase surface
Command : SURFACE,ERASE
Menu : Geometry - Surface - Miscellaneous - Erase

Parameters : SURFACE ERASE

Surface IDs | E

Type in the surface ID or pick the surface after clicking the arrow in the surface 1D box
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At the end of the operation your screen should look like this.

‘:.F" PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled

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

[l

JloA®as ERdm » ~||[BLoOL| /B @ wead| s wu|Ewm 251 |
(| Main] edit] show ] colour ] settings|

_°| Sﬂ(l:in:;;d(;w Colour | Settings @

il g fq::m PreWin 2017R2
B} 55 Losdiec VSSC {ISRO
LI Property

f— Analysis

— @ Settings

E [:l Post

|

5

rl

o]

SURFACE,ERASE

&

EII Surface IDs |1 &l

L]

- h

3|

EI X

mf

ﬂ FEM,QUAD - Done !
Command: SURFACE, ERASE
== SURFACE,ERASE - Done !
il I|7 fdtoxee ﬂl Command:
|Ready.

5. Apply boundary condition

Command : BC,ADD

Menu : Load/BC - Displacement BC -> Add -

Parameters : BC,ADD Translation
Node IDs | 1767811 ] Eiy E

BC value | 1/0/2/0/3f0/4/0/5/0/5/0

lso o

SetiD |
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V¥ Rx |o
¥ Ry |0
V¥ Rz |

Select: Surfaces S

==

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

F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled _ O] x|
JEiIe Edit Wiew Geometry Mesh Load/BC Property Analysis Settings Post  Help

[oAsS|ERO M- ~||[BoOY| sE| &~

—_—

o & O w = e

Main I Edit] Show | Colour | Settings| S
[:l Geometry
#C0 Mesh PreWin 2017R2

VWSSC/ISRO

BC,ADD

Node IDs | 1767811 &l
BC value | 1/0/2/0/3/0/4/0/5/0/6/0 =

s o &l ¥

SetiD |
X

B gz =z O Bl|# 2o ]

SURFACE,ERASE - Done ! |
Command: BC,ADD
BC,ADD - Done ! j
||7 AutoExec Apply
Command:
|Open document file, &

o

Create material property for different layers

Command : MATERIAL,ISO

Menu . Property -> Material - Isotropic > Add

Paramete IS : MJ&'-TEHIAL..ISG | Material Properties @

Element IDs | [:3 Modulus of elasticity | 70000

Poisson's ratio 0.3
Material-Data |70000/03/0/28E-09/] =

Coefft. of thermal expansion |0
Mass density (RHO) 2.8E-09

i Plastic strain Vs True stress |0
Material ID |
Load from Library... ‘ OK |
Add to Library... ‘ Cancel |

**Do not specify any Element IDs here.
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Similarly create another set of material property with following data.

[N Material Properties x|
Modulus of elasticity 200000
Poisson's ratio 0.3

Coefft. of thermal expansion |0
Mass density (RHO) 7.8E-09

Plastic strain Vs True stress |0

Load from Library... | 0K |

Add to Library. .. | Cancel |

Verify whether two set of material properties were defined in 'Edit' option.
Material property can be load from library or can be typed in.

7. Create thickness for layers

Command : THICKNESS,ADD

Menu . Property - Physical - Thickness > Add
Parameters : THICKMESS, ADD

Elernent IDs | M

Thickness |1 E

Set ID |

Here also do not specify the element ID's.

Create another set of thickness data with thickness value 2mm.

Verify whether two set of thickness values were defined in 'Edit’ option .
8. Create material angle

Command : MANGLE,ADD

Menu . Property - Physical - Material angle > Add
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10.

Parameters : MANGLE,ADD

Material Angles

Create another set of material angle with value 90.

Verify whether two set of material angle values were defined in 'Edit' option.

Create layup details

Command : LAYUP,ADD

Menu . Property - Physical > Layup Details > Add
Parameters - =
LAYUP,ADD

LayupData [Y/1/1/2/2/2/1//1

Element IDs I.-!'.II

setlh |

Now the composite layer definition is done.

Set Analysis Type

Command : ANTYPE,SET
Menu :Analysis > Analysis Type

Parameters :
AMTYPESET

Analysis Type Free Vibration <
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11. Set Analysis Option
Command : ANOPTION,SET
Menu . Analysis - Analysis Option

Parameters :
AMOPTIOM,SET

Eigen Sclver  iLanczos =

Pre-stress File

12. Set free vibration general data

Command : DYNAMIC,ADD

Menu . Analysis > Free Vibration > General > Add

Parameters : DYMAMIC,ADD

Mode Extraction Mo, of modes —
Mass Option Lumped —

Effective Mass Mo —

Mo. of modes

13. Save the project model

Menu : File > Save

14. Submit the job in to FEAST

Menu: Analysis - Run Solver
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+#F PreWin 2017R2 (PROFESSIONAL VERSION) - D:z\1_TESTING FEAST \testing\composite_fv
JJ File | Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

sro

Run Solver

10l x|

log&aalRdm -~ ||[Booy syE o~

B o 0| m =2 | @5

Main I Editl Showl Colourl Setﬁngsl
Commands

b PreWin 2017R2

Mesh

(] Load/BC VSSCJISRO

D Property

[:l Analysis

D Settings
#(] Post

DYMNAMIC, ADD

Mode Extraction Mo, of modes — |

Mass Option Lumped = |

Effective Mass No — |

Mo. of modes 20
X

Writing Results...
ELAPSEDTIME :0H:=OM:05S
Finished successfully

B [E e (2] =3[ O] Bl |@ |9lo ]|

||7 AutoExec Apply
Command:

=
i
o
o
-

15. Perform Post Processing

i) View result. Frequency

Command : POST,VIEWRESULTS

Menu : POST - View Result

Parameters : :
Itemn | Frequencies

214
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At the end of the operation your screen should look like this.

x

Made | Freguency(Hz) | =

_ 1 265.982

i 2 1098.97

_ 3 1646.04

| 4 3526. 18

_ 5 3544.98

_ 5] 4590.24

_ 7 664451

_ 8 0592.73

i 9 #523.82

i 10 9436.27

_ 11 10894 —

i 12 11837.2

_ 13 12673.6

i 14 13384.9

_ 15 15127 j

Close |

Output can be seen in *.OUT file
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BUCKLING ANALYSIS OF CYLINDRICAL SHELL

Geometric Properties

Radius=2m
Height=5m
Thickness=0.005m

Boundary condition
Fixed at bottom surface
Ux=Uy=0 at top surface

Material properties
E=7e+10 N/m?
v=0.3

Loading condition
Force=-50KN/m on top edge of the cylinder

Element Type
QUADA4 shell element
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STEP

PROCEDURE

1. Create a Cylindrical surface

Command : SURFACE, CYLHT

Menu : Geometry - Surface - Create—>CylinderH
Parameters
Centre C0:0:0:0
Height 5
Radius 2

At the end of the above operations, your screen should look like this.

+F PreWin 2017R2 (PROFESSIONAL VERSION) -

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

~=1aix|

o3& &GO wm o ~||@

POy sE e oD s mu|@Ea 50

—

X =N Y

< | & |o 2| |s |2 (s |0 |8 |x|@

Main I Edit] Show | Colour | settings|
[:_I Commands

D Geometry

D Mesh

D Load/BC

D Property

D Analysis

D Settings

D Post

o] ol X

SURFACE,CYLHT
Bottom-Centre ICD: 0:0:0 El
Height I 5 M
Radius I 2 &l

Output Id |

PreWin 2017R2
V8SC/ISRO

A

&

||7 AutoExec Apply

Command: SURFACE,CYLHT
SURFACE,CYLHT - Done !

Command:

o
i
1
o
-

x=0, y=-10, z=0 j

*Now change to bottom view
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2. Meshing the surface using quadilateral elements

Command . FEM, QUAD
Menu . Mesh - FE Mesh - QUAD
Parameters
Surface IDS 1
Initial Size Give an approximate initial value by typing or
picking two edge points
Method Mapped
Type 4 Node
Divisons S1(D1):16/S1(D2):39/S1(D4):39

At the end of the above operations, your screen should look like this.

+F Prewin 2017R2 (PROFESSIONAL VERSION) - Untitled i [m] 3]
JEiIe Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help

oM sERTw » ~||[BoOU s8| o
= I""'Eif'llEditlSha\c\llColourlSetﬁn«_:jsl @

1 Commands
[:l Geometry
(20 Mesh PreWin 2017R2
& (] Load/BC VSSC/ISRO
D Property
Ea Analysis
[:l Settings
(3 Post

—

e

@O m e [Em O 5

Bloh -]

FEM,QUAD

Surface I 1 _I
Initial Size 0.3 _I

ks
Ly
Method  Mapped — |
Type 4-hode = |
Divisions ISI(DI):16;"51(02):39;"51[04):39 &I X
5

Bias I

SURFACE,CYLHT - Done ! |
Command: FEM,QUAD
FEM,QUAD - Done ! -

D |E(=e]s |o|z|s O] |B|x|2

il

|Ready. Select: /

Ip AutoExec Apply

Command:

3. Delete surfaces
Command . SURFACE, DELETE
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4. Specify material properties

Menu

Parameters

Geometry - Surface - Miscellaneous = Delete

Surface IDS

Modulus of elasticity

Poisson's ratio

Coefft. of thermal expansion

Command MATERIAL, ISO

Menu Property - Material - Isotropic > Add
Parameters

Element IDs All

Material Data | 7e+10/0.3/0 ' E‘l‘

5.

Specify thickness

Command

Menu

Parameters

THICKNESS, ADD

Mass density (RHO)

Load from Library...

7e+10
0.3

Table.. |

OK

Add to Library...

Cancel

Property = Physical = Thickness = Add

Element IDs All
Thickness 0.005
Set ID

6. Specify Displacement Boundary Conditions

a.  Specify boundary conditions at bottom edges

Command

Menu

: BC, ADD

: Load/BC-> Displacement BC ->Add

Parameters

Node IDs 17T663B17
BC value 1/0/2/0/3/0/4/0/5/0/6/0
LCSID 0
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b. Specify boundary conditions at top edges

Parameters

Node IDs 1T647B17
BC value 1/0/2/0
LCSID 0

At the end of the above operations, your screen should look like this.

¥ PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled

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

1ol x]
|

o2& éaRagml e~ |BoOb| /Bl eculcaD somuGr 51 |

B [g[x|e|s =25 O] B[] [9]0]] |

Main I Editl Show | Colour | Setﬁngsl

1 commands
D Geometry
[:l Mesh
[:l Load/BC
D Property
D Analysis
[:l Settings
(0 Post

BC,ADD

Node IDs | 1T647817

BC value IlfoZfD

leso o

|z 18 |

setip |

&

PreWin 2017R2
W8SC/ISRO

[

-yt

-y

am s o o o o

Command: BC,ADD ;I
EC,ADD -Done !
BC,ADD -Done ! j
||7 AutoExec Apply
Command:
|Ready. /

7. Specify Point load along top circumference of cylinder

Command

Menu

: FORCE, ADD

220
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Parameters
Node IDs Select top circumference nodes
1T647B17
Data -15692.38
Component Fz
LCSID 1

At the end of the above operations, your screen should look like this.

+F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled

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

FEASTSMT '

=101x]

EEEEE R

BOoMU| s E| T

D % O o B[R A 8

Main I Editl Show | Colourl Settings |

[ Commands
[:l Geometry
B[] Mesh
[:l Load/BC
[:l Property
[:l Analysis
[:I Settings
[:I Post

o~

FORCE, ADD

NodeIDs |1T647817

Component Fz <

Data [-15692.38

8 |=

leso o

setb |

b lelelels s (2] ol @]

||7 AutoExec

Apply

PreWin 2017R2
V3SC/ISRO

[

T b dabebetatadadadatadd bl

BC,ADD -Daone !
Command: FORCE,ADD
FORCE,ADD - Done !

Command:

RIS )

| Ready.

8. Set the analysis type

Command

Menu

Parameters

ANTYPE, SET

Analysis = Analysis Type

[ Analysis Type | Buckling

9. Set the analysis options

Command

ANOPTION, SET
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Menu . Analysis 2 Analysis Options

Parameters | Linear Solver MultiFrontal

10. Specify Static generate data

Command : BUCKLING, ADD

Menu . Analysis = Buckling—> General->Add

Parameters No of Eigen values 10
Stress Output Yes

11. Save the project model
Menu . File > Save

12. Submit the job into FEAST

Menu . Analysis 2> Run solver

At the end of the above operations, your screen should look like this.

Click here

File Edt View Geometry Mesh Load/BC Property Analysis Settings Post Windows elp
O Sae RO
M BOLOOU G~ o O Haw =i

Reading input data...

Unknown solver type SSI

No. of elements in substructure 1 is 1680

Solving in sequential mode...

The Number of Substructures in the Model : 1

Total force on structure: 0/0/-627695

Total moment on structure: 0/0/0

Multifrontal solver...

Eigen solver...
Writing Results. .. ;I
ELAPSEDTIME :0H:0OM:25
Finished successfully j

After the solution is completed the message “successfully completed’ appears in the message
box
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13.Perform post processing

a. Critical Load factor

Command

Menu

At the end of the above operations a table as shown below appears.

[N Load Factors x|

POST,VIEWRESULTS

: Post > View results = Critical load

Model

Load FactorI I

1

W G0 @ s |

=]

b. Buckling Mode Shape

Command
Menu

Parameters

17. 2648

17.2598
17.9652
18,3883
19,9933
20,6503
22,2037
22,7801
23.4295
25,2956

Close |

: POST,DISPDEFORM

: Post - Deformed Shape—>Buckling Mode

Item Buckling Mode
Mode 1-17.2648
Scale Factor 1
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At the end of the above operations, your screen should look like this

F PreWin 2017R2 (PROFESSIONAL VERSION) - D:\1_TESTING FEAST \testing\Buckling_cylinder

—

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

=0l

—

Main I Editl Showl Colourl Settings |
D Geometry

(1 Mesh

Ea Load/BC

[:l Property

| Analysis

(1] settings

(3 Post

PreWin 2017R2
W88C/ISRO

Item IBucinng Mode Vl
Mode I 1-17.2648 Vl
Scale Factor I 1

r Superimpase Yy

>
™ Highlight Maximum |
X M

ODE SHAPE (Mode 1)
Load Factor 17.2648

oA &ERER| - ~||[BoO0 | /yH &= ead|s wl|Em @54

™ Animate Mode
Colour:Deformed shape Il
Colour:Legend |
Finished successfully
Command: POST, VIEWRESULTS
Command: POST,DISPDEFORM

B |g=|E]s |o|z]s Ol B2 (9]0 ]|

||7 AutoExec Apply

Command:

L b

=
m
ol
o
-

c. Output can be seen in *.OUT file
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