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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
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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
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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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