FEASTSMT B

STATIC ANALYSIS OF FIXED PLATE WITH
CRCULAR CUTOUT

50

20
100 Thickness, t = 1Imm

—

A

All dimensions are in mm

Material property : E = 200GPa, v = 0.3
Load, P = 100 N

The plate is arrested at all four sides. Find the displacement and stress distribution

PROCEDURE
1. Create Keypoints
Command : POINT,ADD
Menu : Geometry > Keypoint > Create - By X/Y/Z
Parameters : POINT, ADD
Coordinate data |0/0/0
Coordinate Type [0 |

Entity ID |
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At the end of the operation/s your screen should look like this.
#3 PreWin 2017R1 Beta$ F=m[Een ="

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

loPsa @mE®m o [0 o0U | vE o woaD = =@

Main] Editl Show] Colour] Settings] <§§F

j. |1 Commands Szl
& =
I ?SWKMPW_ PreWin 2017R1 Betab
mf|| FE KeyPoint VSSC /ISRO
=20 Create
L] > ByXViZ
& [> OnPlane
il | ~[» Snap
;J +[] On Geornetry
#(0 Copy
AE—HJ # (0 Move [
_;%_J ] Miscellaneous
| (] Curve =
g &[] Surface
# [ Velume
& :
—‘—J (] Plane _'_]
L]
h:]|
|
POINT,ADD
1=l hom ' y
'_TJ Coordinate data |0/0/0
(]
Coordinate Type |0 o f
L] — - L"
| EntiyD
17 Command: POINT, ADD
=0 POINT,ADD - Done !

W Autobxec A
Command: POINT,ADD

| Rea ;ﬂy.

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

2. Create Surface

Command : SURFACE,RECT2P

Menu : Geometry —> Surface > Create = Rect2P
Parameters : SURFACE RECT2P
Corner Points |F'1_a'F'2 M
Output ID |
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At the end of the operation/s your screen should look like this.

& PreWin 2017R1 Betas - Untitled =
File Edit View Geometry Mesh Load/BC Property Analysic  Settings Post  Help |
o EES EROM <« - | ||[BoOU|(vEH e a0 »-iliE& !
— I\"'|Ein]Edit] Show] Colouri Settings] [
—J: . -[:l Surface A g;é;
G = -
2l P e PreWin 2017R1 Betab
E] [> Quad Surface VSSC I ISRO
[> Tria Surface
L]- [> RectZP
E [> CylinderA
=1 [> CylinderH
_] [» CylinderB
EJ +[_1 Using Curves
+[_1 On Geometry e
ﬂ; #0cy AL
#[1 Move
QJ. #(3 Modify
;@J 4[] Miscellaneous
| H1 Volime kd
| -
| el ol m]x
2| Y
_*\J: SURFACERECT2ZP
[ |
i Corner Points IPl_J‘PZ M N
L]
| OutputID I
k|
POINT,ADD - Done ! £
il. Command: SURFACE RECT2P j
| SURFACERECTZP - Done! -
| |¥ AutoEx
J SOTHEE —J Command: SURFACERECTZP

:lRéady.

3. Generate mesh
Command : FEM,QUADAUTO

Menu

Parameters :

FEM,QUAD
Surface |1
Initial Size |5
Method Mapped —
Type 4-Mode —~

Divisions |S1(D1):20/51 (D2):10/S1(D3):2

Bias |
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At the end of the operation/s your screen should look like this.

@ PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled
_._. File Edit View Geometry Mesh Load/BC

IE

R R Y

2l

Property  Analysis  Settings Post Help

POV s B @ =|oaD =

Mﬂi”] Edit] Shuw] CU|DUF1 SEttings]
‘CI Commands _:.
‘ =E Geometry
=0 Mesh
= [ FEMesh
- [» BAR
[» QUAD
- [» TRIA
[> HEXA
- [» AutoNode
(@3 Using edges =
[> CireCutout
(] Node
#(_] Element
+C| Elerment Group
#1 Node Geoun ba|

<15 ||| )» ||2|sj0]- |B|x|f 98]

FEM,QUAD

Surface |1 _B_J
Initial Size [5 |
Method Ma_pped —!

Type 4-Node — |
Divisions | 51(01):20/51(D2):10/51(D3):2 _E_J
Bias _QJ

‘W AutoExec Apr

|Rea dy

4. Erase Surface

Command : SURFACE,ERASE

Menu

Parameters :

ééf%?

PreWin 2017R2
VS8SC/ISRO

.

SURFACE,RECTZP - Done ! :]
Command: FEM,QUAD
FEM,QUAD - Done! z’

Command:

: Geometry > Curve > Miscellaneous - Erase

SURFACE ERASE

Surface [Ds |

0y

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

45 PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled
|J File Edit View Geometry Mesh Load/BC Property Analysis  Settings Post  Help

“4 -
2t ] | =ro

EE L

|

BOLOOU| yE | ©-e a0 m @Eal 850

ﬂ M—jﬂEgiif:é‘;";l ColouriSettings; B
i.l # [0 Key Point
|
=
Ei
—UJ 3 Miscellaneous =
@ [> Direction
— [> Reverse
_é_ﬁ [> Delete
[> Find

_Qj > S?L:ow
ﬂ | [> Erase ‘:]
#
|
‘ﬁi SURFACE,ERASE
|
::Tj Surface IDs IALII A[_}‘J
|
|

|f~7 AutoExec Apply

PreWin 2017R2
VESCIISRO

h g

L.

Command:

FEM,QUAD - Done!
Command: SURFACE ERASE
SURFACE ERASE - Done !

L

: Ready.

5. Create cutout at the centre

Command : FEM,CIRCUTOUT

Menu : Mesh = FE Mesh = CircCutout

Parameters :

FEM, CIRCUTOUT

Cutout Centre I M11G

Corner Point INl?ﬁ

Cutout Radius IlU

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

3 PreWin 2017R2 (PROFESSIONAL VERSION] - Untitled
File Edit View Geometry Mesh Load/BC Property Anazlysis Settings Post Help

EopOU|sE T e RO

EEIT LRI

Ma”"] Edit] Shoyu] Co\rour]rSattringsl

# ] Geometry
=3 Mesh
SIE] FE Mesh
[ BAR
- [» quap
[ TRIA
- [» HEXA
[> AutoNode
] Using edges
[» CircCutout
#(1 Node
#[] Element
#[] Element Group
# [ Node Group
# (] Substructure

Al

&
PreWin 2017R2
VSSCI/ISRO

FEM,CIRCUTOUT

Corner Point  |N176 [s
Cutout Radius |10

Cutout Centre [N116 1]

g

<E [elzlels [sizlsiok [mlxle (ols ()|

Qutput ID

—

|

| -Raa-dy‘

¥ AutoExec

6. Apply Boundary Condition

Command : BC,ADD

Menu

Parameters :

T |

BC.ADD

L.

SURFACE,ERASE - Done!
Command: FEM,CIRCUTOUT
FEM,CIRCUTOUT - Done!

Command; FEM,CIRCUTOUT

: Load/BC - Displacement BC > Add

[H e

Mode IDs | 1722/42/43/63/64/84/85/105/ [Ig

[ Translation -

BC value [1/0/2/0/3/0/4/0/5/0/6/0

™ Ux |o
¥ Uy |0

[ p—

LS o

M Fuzfo

SetlD |

Rotation

TJRx]g
¥ Ry lo
MRz |o
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At the end of the operation/s your screen should look like this.

@#Rwrﬁmm (PROFESSIONAL VERSION) - Uniitied

]E\[e Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

==

o0& ERE ® -

B D we [ EM 05

Mﬁ‘ﬂl Edlt! Sh le Cu[our! Seﬁingsl

T Geometry ;1

=123 Load/BC

[ Mesh

=11 Displacement BC
o[> Add

o[> Edit

> Delete

[ Erase

- [> Find

[ Show e
: [> Size

[0 Heat Transfer BC
[0 Point Load
#[L1 Pressure

# (] Edge Loads |

BC,ADD

< |ElE|e)s (g2 |O)- B<|2 [9]8 5]

NodeDs [1T22/42/43/63/64/84/85/105/ I3 |
IO i 727073/0/2/0/5/0/6 /M=)
tes o B

Setlb |

|f\7 AutoExec Appl

PreWin 2017R2
VSSC/ISRO

.

FEM,CIRCUTOUT - Done!
Command: BCADD
BC,ADD - Done!

Command:

i Ready.

7. Apply Material Property

Command : MATERIAL,ISO

Menu

Parameters :

: Property - Material - Isotropic > Add

MATERIALISO

Element IDs |p.||

Material-Data I

Material ID |1
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&

7] Material Properties

Modulus of elasticity

Poisson's ratio

200000
03

Coefft. of thermal expansion

Mass density (RHO)

Plastic strain Vs True stress

Load from Library...

Table., |

ok |

Add te Library...

Cancel I
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8. Apply Thickness
Command : THICKNESS,ADD

Menu : Property - Physical - Thickness > Add

Parameters : THICKMESS, ADD

Element IDs [All By
Thickness |1 E

Set ID |

9. Specify load
In order create radial distributed load a local cylindrical co-ordinate system is necessary.
For that follow the procedure given below.

1) A key point is required at the cutout centre.

Command : POINT,BETWEEN

Menu : Geometry > Key Point 2 Create = On Geometry = Between
Parameters : POINT,BETWEEN
Two points | N259/N271 ]

Bias factor |I:I.5

EntityID |3

In the '"Two Points' command box pick the two points/nodes between which the key point

has to be created.
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At the end of above operation your screen should look like this.

4 PreWin 2017R2 (PROFESSIONAL VERSION) - . =N EcE
.. File Edit Yiew Geometry Mesh LuadeC. Property  Analysis  Settings Post Help
o #HREH | |DoOy | yEH ey d|s =uEa &0
. | Main Editishow] Co\our]Settingsl o
?]‘ Item 7 T Sets @
—J‘ DispConstraint PreWin 2017R2
2] Materia VSSC/ISRO
|
]
H|
]
5] :
ﬁ] :
| elofslx]
_ﬁ]
‘ POINT,BETWEEN
E‘ |
|| Teepeints [N |
| Biasfactor |0.5 i
B—h] Entity 1D |
: ntity X
kil
MATERIALISO - Done ! =
Command: POINT,BETWEEN :j
POINT,BETWEEN - Done ! T
‘p oilehe: —] Command: POINT,BETWEEN
;R‘e‘aay‘ Select: Node \
i1) Create local co-ordinate system
Command : LCS,BYWAXIS
Menu : Geometry > LCS - Create > By w-axis
Parameters : LCS,BYWAKTS Direction
Origin [E [z " Global X
- |Z = e . Globalrrl“
o z
LCS Type Cylindrical = £ Vector

Paint in u-v plane |N113

Entity ID

Y | ra—
Close

2
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At the end of above operation your screen should look like this.

4 PreWin 2017R2 (PROFESSIONAL VERSION] - : : _ B o =
JEile Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |

Ttem Sets

DispConstraint PreWin 2017R2
Material VSSC/ISRO

o0 o =1

LTS, BYWAXIS
Crigin 'PB—‘ M
W-axis IZ— E‘
LCS Type Erlmdncai — |
Point in u-v plane !7 .EJ
Entity ID IB_.

<l & xlels sz oh @l 8]

POINT, BETWEEN - Done ! £
Command: LCS, BYWAXIS
LCS,BYWAXIS - Done ! EI
¥ AutoExec Apy
| ——1 | Command: LCSBYWAXIS
|Ready. | Select: Node /7

ii1) Apply load
Command : FORCE,ADD

Menu : Load/BC - Point Load - Add

FORCE ADD
NodeIDs [256T279 ﬁl

Data [-100 EI

Component Fx — |

s f3 ﬁl

Set ID |

Parameters :
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Select the user defined LC ID in 'LCS ID' command box.For selecting the nodes around

the circular boundary circular selection can be used from selection method drop list.

[®

D HEE S|

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

43 PreWin 2017R2 (PROFESSIONAL VERSION) - =2 Bl =)

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

DA E RO - [BoOL yE - o0 .

_°J Mam} Edit ShOWiCo\nur] Settmgsi 697?
d ™ Vertex = @;
™ Free Edge PreWin 2017R2
Bl - VSSC/ISRO
:J ¥ Node
EJ ¥ Element
;J ™ Velume |
- I~ Surface
E] ™ Curve
};J i Point
Plane
Qj W LCs L
Agij T
¥ DispConstraint x>
L]
5|
2
FORCEADD
L
NodelDs  [256T279 M
lTj J y
Data -100 E=l
h] |
Component Fx — X
| o ] Iy
|| sam
Command: FORCE ADD =
FORCEADD - Done! j
FORCEADD - Done! -
]I‘J Autobxec 1pp c g
ocmmand:

10. Set Analysis Type
Command : ANTYPE,SET

Menu . Analysis - Analysis Type

Parameters : AMNTYPESET

Analysis Type Static —
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11. Set analysis Option
Command : ANOPTION,SET
Menu : Analysis - Analysis Option

Parameters : AMNOPTION,SET

Linear Solver  MultiFrontal —

Pre-stress File | E

12. Save the project model
Menu : File - Save

13. Submit the job in to FEAST

Menu: Analysis - Run Solver Click Here
4 PreWin 2017R2 (PROFESSIONAL VERSION) - l
| Eile Edit Yiew Geometry Mesh Load/BC Property Analysis Settings Post Help |

Main Ed‘t] Show1 Coluur1 Settingsl ggj‘

[ ltem ] [ Sets

AnType PreWin 2017R2
DispConstraint WSSCI/ISRO

Force
Shell Thickness

Material

[ocB®a ¢ ROR™ -~ ~« (BPOU| yH H=oaD «mp @Ha 05 4&

?
E
E
s

| ‘. Edit ] Delete | ®

elf (Eslp)s @20 Bix|o(s@h |

ELAPSEDTIME :0Hz0M:z0S £
Finished successfully
Command: POST, CONTOUR :vj

Command: POST,CONTOUR

[ ﬁeady.
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14. Perform Post Processing

i) Deformation

Command :

Menu

Parameters:

POST,DISPDEFORM

Post > Deformed Shape

Displacement:
Scale Factor ’71
[~ Superimpose

[~ Highlight Maximum

[ Animate Deflection

Colour:Deformed shape [l

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

45 PreWin 2017R2 (PROFESSIONAL VERSION) - : fel-E- =]
File Edit View Geometry Mesh LoadiB; Property Analysic  Settings  Post  Help |
DEAE RO e - ||[BLAOU|vE Balo 0| s -uEH @&
i Edlt{Sth]Co\our]SEﬁing;] o

Item 1 [ Sets @
AnType PreWin 2017R2
DispConstraint VSSCIISRO
Force
Shell Thickness
Material
VI VA ARV ]
L] EEEE
1] [ [ ]
‘. Edit Delete:
£ L
[
EENERNEEEEREREEE
Displacement:
Scale Factor I
[~ Superimpose h
™ Highlight Maximum k X
[ Animate Deflection DEFLECTION
Colour.Deformed shape Il Maximum Displacement = 0.00231578
Colour:Legend | |
Finished successfully Jeci

ColourLegend

[l : ALATAL Y A SN XY NENIHC L NRYEN|

J]‘J Autobxec

Apply

Rready‘

ii) Contour

Command: POST,CONTOUR
Command: POST,DISPDEFORM

Command: POST,DISPDEFORM
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Command : POST,CONTOUR

Menu : Post > Contour

Parameters: o E
Component W
Medal Value lm
Surface ITop j
Type lm
Decimal Places lﬁ
Lcs [Global Cartesian ]
No. of contours lﬁgil
Scale Factor l—l
¥ On Deformed
™ Animate Deflection
¥ Element Qutline
I™ Highlight Maximum
I Highlight Minimum
[T Contour Labels
™ Use Absolute
¥ Ignore Mid Modes
Colour:Label .
ColourElement .

47 PreWin 2017R2 (PROFESSIONAL VERSION) - =lfeE==

iiif)

|| File Edit View Geometry Mesh Load/BC

Propetty Analysis Settings Post Help

o &a&| & RO R o ~

BLrOG vE| ow oo =iz [Fa @&

[

Main Edit|Show| Colour| Settings|

%

&

PreWin 2017R2
V8SC/ISRO

|
4
3

7o

=

= e

Stress(VON-MISES), Top
Minimum = 1.82296e-16 Maximum = 58.4932

5.85E+01

5.20E+01
4 56E+01
3.90E+01
3.26E+01
2.60E+01
1.95E+01
1.30E+01
6.50E+00
1.92E-16

£l  kem T Sets

=

DispConstraint

|| Foree

— | | Shell Thickness

E‘ Analysis Option

&l Material

=) | I—

EI Edit | Delete

2]

L

B[ rem Stress =

1| component VON-MISES

| :

EI Nodal Value Averaged i
Surface Top

l |
Type Band

L :

—| Decimal Places 2

EI Lcs Global Cartesian

1‘ No. of contours 9
Scale Factor
¥ On Deformed 4
< | ;_IJ
|l7 AutoExec !

Command:

‘Command: POST, CONTOUR
Command: POST, DISPDEFORM
Command: POST,CONTOUR

Led

| Ready.

Output file can be seen in *.OUT
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