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Static analysis of hole in a plate using plain stss and glue
element
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1. Static analysis of hole in a plate using Plane Stse

and Glue Element
-
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Geometric Properties

Thickness = finm
Length, L= 200nm
Width, W = 80n

Hole radius, r = 10m

Boundary condition
Along AB, zero Y displacement
Along DE, zero X displacement

Material properties
E=200x10MPa
=0.3

Loading condition
Uniform edge load of I/mmin X direction
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PROCEDURE

STEP
1. Create points

Create points using the following coordéasa

X Y z
P1 10 0 0
P2 0 10 0
P< 0 4C 0
P4 40 4C 0
PS5 40 0 0
P6 100 40 0
P7 100 0 0

At the end of the above ofiers, your screen should look like this.
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Coordinate data IlDDfoD
Coordinate Type ID j
Entity ID |

ol F3 o

FULNI AUL - LONE ! :I
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2.
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Join the points using curves
Command : CURVE, LINE
Menu : GeometryCurve Create Line

Connect all points except points P1 & P2

Parameters
[ Point Data

P6/P7

At the end of the above operations, your screenldhook like this.
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il CURVE,LINE 5

EI Point Data IPS,{PT M

ﬂ Entity D |

- =
lTI

il CURVE,LINE - Done ! 4]
4 CURVE LINE - Done !

CURVE,LINE - Done |

QI CURVE LINE - Done !

ﬁl (iLiIRVE,LINE ~Done ! | lel
EI Il- AutoExec Apply. P

‘Raady.

Select: Point A

Create a 2point Arc

Command : CURVE, ARC2P

Menu : GeometryCurve Create ARC2P

Parameters
Endpoints P2/P1
Radius 10
Segments 2

A point on the convex
side of the arc

Reference point
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At the end of the above operations, youeaershould look like this

<¥ PreWin 9.5 - G:\ELEMENT TUTORIALS\1 Hole in a plate under | i [=1F |
File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Windows Help ‘

A & | R
R ICOR 7= e I Y I i S B P =~ I T T S |

Modeling Exit| view | Gri| Lo | settings |
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CURVE,ARCZP o
End Faints F2/P1 [*3 |
Radius 10 [*3 I
Segments E
Reference Point |C15 3656[14 1778/0f1 I

Output ID
CURVE,DELETE - Done ! =
CURVE,DELETE - Done !

Command: CURVE,ARCZF

CURVE,ARC2P - Done | ~
4] 1 >

Command:

|l7 AutoExec Apply
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4. Create surfaces
Command : SURFACE, 2C
Menu . GeometrySurface Create Using curves 2C

Select the curve points shown in the above figooanecting points 10-3, 9-
4, 7-6. Points may change according to the seledi@urves.

Parameters:

[ Curves | 10/3/9/4/710 |

At the end of the above operatlons your screenldHook like this.
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SURFACE,2C
Curves I?fﬁ [}l
Entity ID | I ﬁ

SURFACE, 2C - Done ! él

|l7 AutoExec Apply
Command:
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Select: Curve v
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5. Meshing the surface using Quadratic quadilateral ements

Command : FEM, QUAD
Menu : Mesh FE Mesh Generate Quad
Parameters

Surface IDS 1/2
Subdivisons 5/5
Element order |2
Bias Factors 1/1
Material ID 1
Property ID 1

6. Meshing the surface using Linear quadilateral elments

Parameters:

Surface IDS 3
Subdivisons 5/5
Element order |1
Bias Factors 1/1
Material ID 1
Property ID 1

At the end of the above operations, ysmeen should look like this.
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FEM,QUAD

SufaceDs |3 M
Subdivisions |5/ M

Element order |1

Element Type

BiasFactors  [1/1 M
material D [1
PropertyID |1 ﬁ

Element IDs

[s O |zl |n]s @< |al<@a|a]
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FEM,QUAD -Done ! =]

¥ AutoExec LI
# I Command:

|Ready. A

7. Erase surfaces

Command : SURFACE, ERASE
Menu : Geometry Surface Miscellaneous Erase
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Parameters
Surface IDS | 1T3
_ cloje|ele|®| - [m
SpecifyElement Type ———
Axisymmetric
Command : ELEMENT, TYPE Fement S plane strain iy

Element Type [gElhg=rraal
Axisymmetric (Viscoelastic)
Planestrain (Viscoelastic)
Solid (Viscoelastic)
Rod

Menu: Mesh Element Modify Type

Parameters

2|8 |O[o= & |= |2 [»

||7 AutoExec Apply

#

Element Type | Plane stre: [Ready.

9. Specify material properties

X Materia =
Command : MATERIAL, ADD T I—'
i A Modulus of elasticity 200e+03
Menu: Property Material Isotropic Add Poisson's ratio 0.3
Coefft. of thermal expansion
Mass density (RHO)
Parameters

Element IDs 1T75
Material Data | 200000/.3/0

Load from Library... I OK I

1
\ 4

Add to Library... I Cancel I

*Leave the remaining parameters blank

10.Specify material thickness

Command : THICKNESS, ADD
Menu . Property Physical Thickness Add
Parameters : Element IDs 1T75
Thickness 1
Set ID 1

11. Add glue element at interfaces of two surfaces\

Command : ELEMENT, GLUE
Menu . Mesh Element Create Create Special Glue
Parameters I Nodal path | 86/182T7191 |

*Leave the remaining parameters blank
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At the end of the above operations, youweest should look like this.

TUTO =lolx|
20r Mesh Load/BC Property Analysis Setings Post Windows Help ‘
ad e e nRgl
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(0 Mesh
<] (0 FEMesh
EI O Node
(2 Eement
el 50 e
= B add
=1 Create Specal
ll - B stffene
= . B soring 5
(T : B
. B ocue
;I B sweep
= B exrude
e - B sfextrude
ﬁl B nextrude
~ B) NSweep
EI B onFace &l
I
m /DI‘IGDEEBI:W: ﬁ
B
j ELEMENT,GLUE
E3 =]
Nodal path |86/182T151
QI . MJ ELEMENT GELETE - Done | =
Entity ID = ‘Commanc d: ELEMENT,GLUE hd
[ = d | o
IV AutoE: Apply
ﬁl I iR 7—' ‘Comman d:
[Ready. I Z

12. Specify symmetric boundary conditions

Command :BC, ADD

Menu : Load/BC Displacement BC Add
Parameters
Node IDs 97/108/114/125/131/142/148/159/165/176/182/223
BC value 2/0
LGS ID 0
Node IDs 11/17/28/34/45/51/62/68/79/85/96
BC value 1/0
LCS ID 0
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At the end of the above operations, youeearshould look like this.

13. Specify edge load

Command : EDGE, ADD
Menu : Load/BC Edge load Add
Parameters

Element edges | 55T75B5(D2)
Edge load data | 1
Direction X
LCS ID 0
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At the end of the above operations, your sted®uld look like this.

14. Set the analysis type

Command . ANTYPE, SET
Menu : Analysis Analysis Type
Parameters

[ Analysis Type | Static

15. Set the analysis options
Command : ANOPTION, ANOPTION

Menu : Analysis Analysis Options

Parameters : | Linear Solver | Choleski |

16. Save the project model

Menu . File Save
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17. Submit the job into FEAST

Menu . Analysis Run solver .
Click here

18. Perform post processing

a. Deformation
Command . POST, DIFHORM

Menu: Post Static Structural deformation Deformed shape

[ Results file Filename. ol |

11
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At the end of the above operations, your screealdHook like this

b. Stress contour

Command . POST, STCONTOUR
Menu . Post Static Contour Stress
Parameters
Results file Filename. out
Component Resultant
On Deformed No

12
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At the end of the above operations, your screenldrook like this

c. Reaction Force
Command : POST, VRFORCE

Menu . Pos Static View results Reaction Force
Parameters
Results File Filename. out

Node Ids 97/108/114/125/131/142/148/159/165/176/182/223

13
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At the end of the above operati@ide as shown below.

d. Output can be seen in *.OUT file
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