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STATIC ANALYSIS OF A HANGING PLATE

Find the nodal displacement, stress in each material and reaction force at the support for
the plate shown below. Consider the self weight of the plate in addition to the load P = 444.82 N.
(Material property: E = 206.842 GPa, v = 0.3, p = 7850 kg/m’)
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Figure 1

For solving the above problem using beam elements, finite element model with two
elements can be considered. This will result in a finite element model as shown in figure 2.

From figure 1 the area at midpoint is 2903.22 mm?’, area at top is 3870.96 mm?’ and area at
bottom is /935.48 mm’ . Consequently the average area of element 1 in Figure 2 is A, =
(387096+2903.22)/2 = 3387.09 mm’. Hence the width of the first element will become
(3387.09/25.4) = 133.35 mm. Similarly the width of the second element will be equal to
95.25mm.
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Figure 2

REFERENCE: Tirupathi R. Chandraupatla, Ashok D. Belegundu, Finite elements in
engineering, Printice Hall of India, 1997, New Delhi.

PROCEDURE
1. Create key points
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.
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[ |
Coordinate Type |0 o f

E ] 4|
—I EntityD [
=
17 Command: POINT, ADD
=0 POINT,ADD - Done !

W Autobxec App
Command: POINT,ADD

| Rea ay.

Similarly create key point at (0/609.6/0)
2. Create curve
Command : CURVE,LINE
Menu : Geometry > Curve > Create > Line

Parameters : CURVE, LINE

End Points |P1/P2 By

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

3. Generate mesh
Command : FEM,BAR

Menu : Mesh = FE Mesh = BAR

Parameters : FEM,BAR

Curve |1

ElemSize  [329.932

Type 2-Mode —

= l=

Subdivisions |2

Bias |

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

47 PreWin 2017R2 (PROFESSIONAL VERSION) - : == EcE ==
File Edit View Geometry Mesh Load/BC  Property Analysis  Settings Post  Help

jod& s RO M o -

PIOOY SE| G| oaD o= E

_] Main] Edit| Show Colour|ettings| é;%‘;g
| Node m -
Labels Elempart 0 PreWin 2017R2
3| | Background i VSSC {ISRO
! Volume | ||
LJ Paint Mode _
Shading Surface | |
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_BPJ - =' | NODESHOW - Done ! j
I]“ Autobxec
| Command:
..R.eédy. [ Select: Nodes ;
4. Erase curve
Command : CURVE,ERASE
Menu : Geometry > Curve > Miscellaneous - Erase
Parameters : CURVE,ERASE

Curve IDs [[ M

Type in the curve ID or pick the curve after clicking the arrow in the surface ID box

At the end of the operation/s your screen should look like this.
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i Main | Edit| Show Colour| Settings|
| Node [
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. Volume | |
:J Paint Mode =
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E Colour List Curve !|
:J Point | |
2 Plane !|
:@ Lcs |
A‘i’_! DispConstraint 1l
Pressure !l
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f.; Black! Whltel Custom! Load.. | Store.. I
‘ﬂ! b
|
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CurveIDs
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Bh Command: CURVE,ERASE
=|=— CURVEERASE - Dane! =
[ ot —Apply Command:
iTrar};\ate camera Select: Curves 2
5. Apply boundary condition
Command : BC,ADD
Menu : Load/BC - Displacement BC > Add T
Parameters : BC,ADD Tensation ——__ Avpty |

V Ux IU_ Cancel |
NodeIDs |1 M Ful

BC value I]mﬂfﬂﬂmfmﬁmfﬁ-fq El«l— <.
Lesio fo M R:un—

Set ID |2 wRelo
szlg_

At the end of the operation/s your screen should look like this.
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DispConstraint SETID = 1 Ux=0 Uy=0 Uz=0 Rx=0 Ry=0 Rz=0
Command: BCADD
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L

||“ AutoExec Apply
——— | Command:

IR
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dy.
6. Specify material property

Command : MATERIAL,ISO

Menu : Property - Material - Isotropic > Add

Parameters : MATERIAL,ISO | Material Properties sl
|
Element IDs I"ﬁ"” [:E Maodulus of elasticity 206843 |
i Poisson's ratio 03
Material-Data | 206843/0.3/0/7.85E-09/0 [ |'— S Te———
_ Mass density (RHO) 7.85E-00
MEtEFIEl ID |'2 Plastic strain Vs True stress 0

Load from Library.. | ok |

Add to Library... l Cancel |
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7. Specify beam section
Command : BEAMSECTION,ADD

Menu : Property - Physical - Beam Properties - Standard section > Add

Parameters : BEAMSECTION,ADD B St

Element IDs 1
] sope [T 7]
Cross-section shape 2] | e—
o
Node offsets (yoff/zoff) [0/0 I
]
SetID 3
b

Dimensions

wal

VALUES

b 1335
h 254

Ok Cancel

Similarly specify beam property for the second element with b =95.25 mm and h =25.4 mm

8. Specify load

Command : FORCE,ADD

Menu : Load/BC - Point Load > Add
Parameters :
FORCE ADD
Nedelos [2 B
Data [-444822 E
Component Fy —
s o B

SetID 2
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At the end of the above operation your screen should look like this.
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Paint L]
Plane |
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Opened G\l Prasanth\TutorilsPrepared\ BartonHill\Beam\HangingBear\In_mm.prj
Command: FORCEADD

|F‘ AutoExec Apply
Command:

Ready.

9. Specify self weight

In order to specify the body force an acceleration of '1g' is applied to the model.
Command : ACCELERATION,ADD
Menu : Load/BC - Acceleration > Add

Parameter - ACCELERATION,ADD
Element IDs |All I3
Magnitude |-9810 =

Direction N

leso | . ]

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

43 PreWin 2017R2 (PROFESSIONAL VERSION) - E=RE= =
|| File Edit View Geometry Mesh Load/BC Property Analysis  Settings Post Help

BA&HEROM - | [BoOY yE|ma|epD|n =

= + Sh :
Mam} Edit UW]Colnur] Settmgs] (5{&‘. 5

I™ Point -

I SFlae PreWin 2017R2
I ics VSSC [ISRO

™ DispConstraint
I Pressure

¥ Force

I™ Edgeload

I™ BodyForce

I CFForce

¥ Acceleration
I™ Temperature
I BaseExcitation

Jlo|e| & &P s fE
AMDM P|[T I|G|(x "

ACCELERATION, EDIT b
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Command: FORCE.ADD |
Command: ACCELERATION, ADD
Acceleration D=1 YAL=-9810 DIR=1 LC5=0 j
‘r AutoExec Apply
Command: ACCELERATION,ADD
| Edit loads, BCs and properties I Select: Elements

10. Set analysis type
Command : ANTYPE,SET
Menu . Analysis - Analysis Type

Parameter : ANTYPESET

Analysis Type Static —

11. Set analysis option
Command : ANOPTION,SET
Menu : Analysis > Analysis Option

Parameters : AMNOPTION,SET

Linear Solver  MultiFrontal —

Pre-stress File [=]
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12. Save the project model
Menu : File - Save
13. Submit the job in to FEAST

Menu: Analysis > Run Solver

Click Here
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14. Perform Post Processing

i) Displacement

Command : POST,VIEWRESULTS

Menu . Post = View Results

Parameters : ~ ftem |Displacement ]

Modes 2/3

LCS Global Cartesian
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Opened G:\L.Prasanth\TutorilsPrepared\BartonHill\Beam\ HangingBeam\In_mm.prj

Processing for dwsplay...
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7| Displacement @
| NodeID T* v 1z RX RY RZ T-RES R-RES |
2 0 -0.000235523 0| 0 0| o 0000235523 0
3 0 -0.000252817 0 0 0 0 0000252817 0

B Close

ii) Stress

Command : POST,VIEWRESULTS
Menu : Post = View Results

Parameters :  ;__ Stress ]
Components

Modes 2/3

LCS Global Cartesian

B Stress =
Mode ID SIGMA-X SIGMA-Y SIGMA-Z TAU-XY TAU XZ TAU YZ PRIMCIPAL 1 PRINCIPAL 2 PRINCIPALB‘
2 0.0857334 1] a -0 a 1] 0.0857834 1] a
3 0.0117361 -0 -0 -0 0 ] 0.0117361 -0 -0

Cop Close

iii) Reaction force.

Command : POST,VIEWRESULTS
Menu . Post = View Results

Parameters : Itemn Reaction Forces

Compaonents
MNodes 1
LCS Global Cartesian
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| Node ID X Tv 1z RX RY RZ |
1| ol 581112 | ol al ol al
TOTAL| 0| s81112| 0| o 0| 0l

iv)

Stress contour
Command
Menu :

: POST,BEAMCONTOUR

Post = Beam plots = Stress Contour

Parameters : POST,BEAMCOMNTOUR
Component AXIAL -
Decimal Places 2;
No. of contours 9;
Element List ALL

™ Highlight Maximum

[ Use Absolute

Colour:Label

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