FEAST*M" i

STATIC ANALYSIS OF A PRESSURE VESSEL USING AXI-
SYMMETRIC ELEMENT

1m

(3,0,0) 6 (9,0,0)

e >

Problem definition:
Plate dimensions are shown in the figure.

Analysis Type: Static Analysis

1000N/m?

Modulus of elasticity, E
Poisson’s Ratio, v = 0.3

Element Type

Axisymmetric

Loads and boundary conditions:

e Pressure load 1Pa is applied normal to the left edge.
e Top and bottom edges are arrested along y-direction.

PROCEDURE

1. Creation of geometry

e Create 4 points at (3,0,0) (9,0,0) (9,1,0) and (3,1,0)
Commands : POINT, ADD

Menu . Geometry - Key point > Create - By X/Y/Z

Parameters : (To be filled by the user)

Coordinate Data 3/0/0

Coordinate Type 0
Entity ID 1
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e Create quadrilateral surface on four points
Command . SURFACE, QUAD
Menu . Geometry - Surface - Create - Quad Surface
Parameters @ (To be filled by the users)
Corner points Use mouse to pick the points.
P1/P2/P3/P4
Entity ID 1
At the end of this operation, the screen looks like this.

JJ File Edit Vew Geometry Mesh LoadBC Property Analysis Settings Post Help

[o@s MO« ~«|[BoOU| /B oo 0| n - @Ea 05!

I Main I Editl Showl Colourl Setﬁngsl o
I LI' D Commands 1= @
e |1l 20 ceometr
< 2 Key paint PreWin 2017R2
EI D Curve VSSCIISRO
LI £ Surface

EID Create
; Quad Surface
Tria Surface
Rect2p
Cylindera

CylinderH

Using Curves

CylinderB Wl b e

[Z1 on Geometry =

SURFACE,QUAD

Corner Paints IP 1P2/P3P4 M
Cutput ID | X

POINT,ADD - Done !
Command: SURFACE,QUAD
SURFACE,QUAD - Done !

&2 ]2 ]s 0= |8]x|&
-
A

||7 AutoExec Apply

Command:

2l

=

| Ready.

2. Meshing using quadrilateral elements
Command : FEM,QUAD

Menu : Mesh = FE Mesh > QUAD
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Parameters

Note:

Divisions along each edge can be varied by selecting the corresponding edges and right/left

Surface Use mouse to select the surface

Initial size 0.5

Method Mapped

Type 4-node

Divisions S1(D1):6/S1(D2):3/S1(D3):6/S1(D4):3

clicking the mouse point to adjust the subdivisions. Eg: S1(D1)/6 shows 6 sub divisions along
edgel & S1(D2)/3 shows 3 sub divisions along edge2 of surfacel.

At the end of this operation, the screen looks like this.

P PreWin 2017R2 (LIMITED VERSION) - Untitled 10l =|
JJ File Edit Vew Geometry Mesh Load/BC Property Analysis Settings Post Help

[oAesalRadm o ~||[BoO00| /B @ ~|oaD| s =iEm o !

jl Main I Editl Showl Colourl Setﬁngsl D)

1 D Commands @
LI D Geometry .
1] Mesh PreVin 2017R2
=] | g VSSC /ISRO
LI D Property
D Analysis

i| D Settings

22| ® Post

)

é{) ....................................................

[¢]

il FEM,QUAD

ﬁl Surface |1 M

%I nital size [0.5 &I

i| Method  Mapped — | Nd

A

2| Type 4dlode = |

= Divisions ISI(D1):6}‘51(D2):3,’51(D3):6}51(D4):EM X

“ml

Ll Bias I M

|

- Command: FEM,QUAD ;I
FEM,QUAD - Done !

FEM,QUAD - Done ! j

ll V' AutoExec Apply
I Command:
|Command tree of menu items i
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3. Convert the QUAD4 element to QUADS element

Command : ELEMENT,CONVERT
Menu : Mesh - Element - Modify—> Convert
Parameters Element IDs All

Convert to QUADS

4. Change the element type

Command ; ELEMENT,TYPE
Menu : Mesh - Element - Modify—> Type
Parameters Element IDs All

Element Type Axisymmetric

5. Specify displacement boundary conditions

Command . BC,ADD
Menu :  Load/BC -> Displacement BC - Add
LH):e (=
Node ID | Select the nodes on the top and TrLt %
bottom boundary edges . Uy ”2:
BC Value |2/0 gl__ Fuefo—
I_CS ID 0 Rotation
CRefo
Set ID 1 ray o
CRzfo
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At the end of this operation, the screen looks like this.

P PreWin 2017R2 (LIMITED VERSION) - D:\1_TESTING FEAST \testing\axisym_2017R2 1Ol x|
JJM Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help
oM@ - ~|[B oo sE| cwoad|s wuEm 05 ¢
= Main EditlShowlCoIour'Setﬁngsl [
—I r Item I Sets @
LI Pmint Er PreWin 2017R2
EI Shel Thickness VSSC/ISRO
LI Analysis Option
- Material
El StaticGen
il Edgeload
E| Edit | Delehel ¥ ! ¥ ! !’ ¥ ! [ ! [ ! [
bl |ole|eol®|emal~ + R . IR R
Ol a|p|m[p|[T|1[0e[c] x| ~ S A B Y 1 7 ¥ 0 8 |
il BC,EDIT
ﬁl Node IDs I1T?f22'|'29f33T4SB3f62fESf6?T?3BZ &l
gl BC value IZJ'D EI
3| lesm o M v
| I
|
I
- DispConstraint SET ID = 1 Uy=0 ;I
BC,EDIT - Dane | j
ﬂ ||7 A sorly CIZ::p::nnds:halnt SETID =1 Uy=0 -
|Ready. Select: Modes /
6. Specify material properties
Command : MATERIAL, ISO
Menu . Property - Material - Isotropic - Add
Parameters 7| Material Properties

Element IDs All

Material Data | 1000/0.3/0/0/0

Material ID 1
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Modulus of elasticity

Poisson's ratic

Coefft. of thermal expansion |0

Mass density (RHO)

|_Dlastic strain Vs True stress

Load from Library...

1000

_atle. |

QK |

Add to Library...

Cancel |
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7. Specify shell thickness

Command : THICKNESS, ADD
Menu . Property = Physical > Thickness - Add
Parameters
Element IDs All
Thickness 1
Set ID 1
8. Specify edge load
Command . EDGE,ADD
Menu :  Load/BC - Edge Loads > Add
Parameters

Element edges

Left boundary edges.

Edge load data

1

Direction

Normal to edge

LCSID

0

Set ID

1
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At the end of this operation, your screen should look like this

P PreWin 2017R2 (LIMITED VERSION) - D:\1_TESTING FEAST \testing\axisym_2017R2 1Ol x|
JJM Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help
[oAesalRadm o ~||[BoO00| /B @ ~|oaD| s =iEm o !
= Main EditlShowlCoIourlSetﬁngsl [
—OI r Item Sets @
< AnType PreWin 2017R2
8] Demconstrant VSSC /ISRO
LI Analysis Option
Material
== StaticGen
Ell Edit | Delehel X . . .
|| | eo|@|m[= x| + -+ 1 1
gl — N b N 4 _ 4
ﬁl EDGE,EDIT
ﬁl Element edges |1T13BG(D4) &I
gl Edge load data Il EI
3| Direction Mormal to edge — | Nd
2| LCSID fo &l |
= X
il
6|
- DispConstraint SETID = 1 Uy=0 ;I
Edgeload ID=1VAL=1DIR=0 LCS=0 j
ﬂ Ip AutoExec Apply Ci::::;i:rr_mne ‘ =
|Ready. Select: Element Edges /
9. Specify analysis type
Commands ANTYPE, SET
Menu : Analysis > Analysis Type
Parameters (To be filled by the user)

[ Analysis Type |

10.Specify analysis options

Commands

Parameters

ANOPTION, SET
Menu : Analysis = Analysis Options
(To be filled by the user)

[ Line

ar Solver |

Multi Frontal

11.Specify static general properties

Commands

STATGEN,ADD
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Menu : Analysis - Static - General >Add
Parameters : (To be filled by the user)
[ Stress Output | Yes

12. Save the data file
Menu . File=> Save

13. Submit the job into FEAST

Menu : Analysis >Run Solver
Writing Results... A
ELAPSED TIME :0H:0M=z15
Finished successfully E‘

After the solution is completed the message “successfully completed” appears in the
message box.

14. Post processing

a) Deformed shape
Command : POST,DISPDEFORM

Menu : Post > Deformed Shape
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At the end of this operation, the screen looks like this.
¥ PreWin 2017R2 (LIMITED VERSION) - D:\1_TESTING FEAST \testing\axisym_2017R2 =1ax]
JJ Eile Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help
[oZag ERdm - ~|BoOu| /B oeloaDls wuEm @44
:I MEil"IEd\t' Showl Colourl Settin sl [
_OII [_1 commands : @
il D Geometry .
B[] Mesh PreWin 2017R2
Bfl 5& wosdrc VSSC /ISRO
HD Toper
;I D ;n:l’ys:
= D Settings
& B0 Post
=]
il
il <o | | @@ = [F +
O anp/m/p|T|1]|c|X] &
2|
L]
| _
g I Highlight Maximurn
= ™ Animate Deflection g
EI Colour:Deformed shape . 1*
|| coloursegend ] X DEFLECTION
B_lﬂl Maximum Displacement = 0.00458172
. ELAPSEDTIME :0H:OM:05 |
Finished successfully j
Command: POST,DISPDEFORM -

g ||7 AutoExec Apply Command:
|Ready. i
b) Displacement Contour

Command POST,CONTOUR

Menu Post = Contour

Parameters

Item Displacement
Component T-RES

Type Band

Decimal Places 3

LCS Global Cartesian
No. of contours 9
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At the end of this operation, the screen looks like this.

+F PreWin 2017R2 (LIMITED VERSION) - D:\1_TESTING FEAST \testing\axisym_2017R2
JJ File Edit View Geometry Mesh LoadBC Property Analysis Settings Post Help

I=rao

=10 ]

B o0 s Ee @5

:| Main I EditI Showl Colourl Setﬁngsl ©
| (3 Commends @ 4.58E-03
il D Geometry .
0 Mesh PreWin 2017R2 4.30ED3
=1 (g VSSC /ISRO
LI D Property 4.02E-03
—_— D Analysis
ﬂ D Settings 3.T4E03
- ®[3 Post
_I 3.46E03
El 3.17TE03
bl ~|oe || @ ® < |B + I _ I 2.89E-03
% DM P|T|1|G|x T B 2.61E03
&z
ﬂ Item IDispIacement Vl = .233E-03
EI Component ITRES Vl 205E03
=\ Type IBand Vl
ﬁl Decimal Places I Z_Y_|z A
H LCS IGIobaI Cartesian Vl L] L X
Bl E—— | o3 Displacement(T-RES)
B_Iﬂl Seale Factor | 1 Minimum = 0.00204724 Maximum = 0.00458172
= | W onDeformed Finished successfully A
™ Animate Deflection «l | command: POST,DISPOEFORM
ll Command: POST,CONTOUR. j
— I|7 AutoExee =1 Command:
|Ready. El /
c) Stress Contour
Command POST,CONTOUR
Menu Post - Contour
Parameters
Item Stress
Component Von-mises
Nodal Value Averaged
Surface Middle
Type Band
Decimal places 3
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At the end of this operation, the screen looks like this.

+F PreWin 2017R2 (LIMITED VERSION) - D:\1_TESTING FEAST \testing\axisym_2017R2

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

I=rao

=100

[oB@®&s MO Hm - |5

SOY| yE| @~

o0 w e Eam 5L

o

I Main I Editl Showl Colourl Setﬁngsl

[_1 commands
HE Geometry
30 Mesh
(] Load/BC
B[ Property
HE Analysis
#[] Settings
B[] Post

> [» Deformed Shape

> |> Contour
(1 Rezm Plate

4| ¥

O e || & | =

23]
an|p[m|P|T|1|G|x]

Item
Component
Nodal Value
Type

Dedmal Places
LCS

No. of contours
Scale Factor

¥ On Deformed

[ovwsess o]
[
[ 3

1.88E+00
I 1.69E+00

PreWin 2017R2
VSSCIISRO
1.51E+00
I 1.33E+00
il 1.14E+00
[-7] B 9.57E-01
" B5.89E01
= .4.05E-01
2.21E01
Y
Stress(VON-MISES)
Minimum = 0.220834 Maximum = 1.87846
Command: POST,DISPDEFCRM =

- Command: POST,CONTOUR

[l Y PN T F - A = EN FI E X N RN

¥ AutcExec

Command: POST,CONTOUR

Command:

| Ready.

a) Graph plot

Menu
Command

Parameters

Post = Path Plot

POST, PATHPLOT

Item Displacement
Component T-RES
Nodal Path Select bottom boundary edge nodes.

1T7/29/33/36T45B3
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At the end of the above operations a graph as shown appears in the viewport

Displacement:T-RES

PreWin 2017R.2
0,005 | | | VSSC /ISRO

i Displacement:T-RES(1-7) ']
0.00475 :4? _J
0.0045 i\
0.00425 f \
0,004 f \

: N
00375} AN

0.0035F \
B,00325 F \

0,003 F s

Displacemgnt

0.00275 F P

T

0.0025 F

\—

U.UUZ : | I I | | N | I I | | N | I I | | N | N | I I | | N | I I | | N 111
0 06 12 18 24 3 36 42 48 54 6 6.6

Distance

0.002325 |

d) Output file can be seen in *.OUT
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