FEASTMT

FIXED BEAM SUBJECTED TO AXIAL LOAD

Find the nodal displacement, stress in each material and reaction force at the support for
the bar shown in Figure 1. Consider the self weight of the plate in addition to the load P = 200 %
10° N. (Material property, Material 1(Aluminium): E; = 70 GPa, v; = 0.3; Material 2(Steel): E,
=200 GPa, v, = 0.3)
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All dimensions are in mm

Figure 1

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.

43 PreWin 2017R1 Betas
| Eile Edit View Geometry Mesh Load/BC Property Analysis Seftings Post Help

oPB&8 SREO®H o - [BoOY y8 &~ a0 === i

Main] Editl Show] Colour] Settings] W

j. |1 Commands |
<l &
< Mo PreWin 2017R1 Betas
m||l | FE KeyPou VSSC /ISRO
= Create
LJ D> By XvZ
= [ OnPlane
& | > Snap
;J +[] On Geornetry
3 Copy
AE—HJ #(3 Move b
ﬂ +[1 Miscellaneous
| #3 Curve
g [ Surface
# [ Velume
& :
—‘—J # 1 Plane _'_]
Ll
|
|
POINT,ADD
= s ' v
'_TJ Coordinate data |0/0/0
[ |
Coordinate Type |0 5
i ] El]
| EntiyD [
17 Command: POINT,ADD
= POINT,ADD - Done !

¥ Autobxec A
Command: POINT ADD

| Rea ;:iy.

Similarly create key point at (300/0/0) & (700/0/0)
2. Create curve
Command : CURVE,LINE
Menu : Geometry > Curve > Create > Line

Parameters : CURVE, LINE

End Points |P1/P2 By

Output ID |

Create line with key points (P2/P3) also.
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At the end of the operation/s your screen should look like this.

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

ol &|@m RO R o ~ | % 1|
?’ Main Editiﬁhowl Colouri Sett'mgs!
= - Item r Sets
<l AnType PreWin 2017R2
E] DispConstraint SET: 2 V8SC/ISRO
:l Bearn Section
= Force
&
ol S
2| | Edit | Delete|
L]
El o) [ ..:K_l
N
CURVE,LINE

B
|| EnePeine [p3ma ] h
(] |
B_lﬂl Qutput ID I ¥
x| Command: CURVE LINE 4]
i CURVE,LINE - Done!

CURVE,LINE - Done! EI

|i7 AutoExec Appl
— 1 | Command:

iReady. Select: Vertices

3. Generate mesh

Command : FEM,BAR

Menu : Mesh = FE Mesh > BAR

FEM,BAR
Curve Il— &I
Elem Size |31U M
Type 2-Node —
Subdivisions Il— I}
s [ h

Create mesh on curve 2 also with only 1 subdivision

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

45 PreWin 2017R2 (PROFESSIONAL VERSION) - (===
| Ele Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help
[oPA&&EROR| < ~||[Bo0y ¢E| oo ao| s =n|BE
Main Ed‘dShow] CU|DUI1 Settmgs! @

Ttem -~ Sets -

AnType PreWin 2017R2
DispConstraint SET: 2 VSSC/ISRO

Beam Section

Force

Edit Delete ‘

CURVE,ERASE

CurveDs [AL] ] g
-

=melciels oz (slol- @lxls [sla[ |-

CURVE,SHOW - Done! |
Command: CURVE,ERASE
CURVE ERASE - Done!

‘17 AutoExec Apply
Command:

Res dy. Select: Curves

Ll

Erase curve
Command : CURVE,ERASE
Menu : Geometry > Curve > Miscellaneous - Erase

Parameters : CURVE ERASE

CurveIDs [[ M

Type in the curve ID or pick the curve after clicking the arrow in the surface ID box
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H File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

e =<~
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LEOL yE| &

B %O e FEa &5 |

l

Main Editl Shuwl Colourl Settingsl

Beam Section

Force

Ttem [ Sets
i
DispConstraint SET: 2

‘ Edi‘tl Delete

FEM,BAR

Type 2-Node —

< m || |2 |5 | 2|2 s O] 8@ ]x|@ 98]

Curve : -M
Elem Size By

Subdivisions B_i
Bias .EJ

v AutoFxec

Apply

&
PreWin 2017R2
VSSC/ISRO

Y

.

Command: CURVE ERASE
CURVE,ERASE - Done!
Command: FEM,BAR.

Command:

i General settings panel,

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

5. Apply boundary condition

Command : BC,ADD

Menu : Load/BC - Displacement BC -> Add

Parameters :

BCADD

Node IDs [1/3

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

LCSID

SetID

0
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Select: Curves -

51BC
Translation

¥ Ux [p
¥ Uy o
W Uz o

Rotation

¥ Rx [
¥ Ry Jo

™ Rz |o

Apply |
Cancel |
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At the end of the operation/s your screen should look like this.
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” Eile Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

BooU vyE o0 s Ba 51 |

log&as RO @ o ~

_°| Maini Edit SHUW!ColouriSettingsl
Ll I™ Vertex =
I~ Free Edge Pre¥in 2017R2
1| (S VSSC [ISRO
;I ¥ Node
EI ¥ Element
i] ™ Volume o
- I~ Surface
El I Curve
ﬂ :Z:::)int
ane = .
Q‘ I ics
¥ DispConstraint -
A
wl| J|Ow|eeLH N 5
— | a|p|M|/P|T|I 0slG|[x| ~
.y
;l BC,EDIT
|| Noderos [13 Y g
BCvalue [L020300050/60 |
Ll .
—| so o Y
b CURVE,ERASE - Done! =
= CURVE ERASE - Done!
DispConstraint SETID =1 Ux=0 Uy=0 Uz=0 Rx=0 Ry=0 Rz=0 j
¥ AutoExec Apply
—l | Command:
iReady. Select: Nodes A
6. Specify material property
Command : MATERIAL,ISO
Menu : Property > Material - Isotropic > Add
Parameters : N
MATERIAL ISO 5| Material Properties [t
ElementIDs Il [x | I
Modulus of elasticity ?0000
Material-Data [70000/0.3/0/0/0  EA[* | peisonsnetio 03
Coefft. of thermal expansion EI
Mass density (RHO) U
Plastic strain Vs True stress |0

Load from Library... |

ok |

Addtolibrary.. |

Cancel |
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Similarly specify material property for the second element with input data as E = 200
GPa,v=0.3

7. Specify beam section
Command : BEAMSECTION,ADD

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

Beam Sections

Parameters : BEAMSECTION, ADD
Element IDs 1 [+ Shape CIRCLE -
Cross-section shape [[— = | e
¥
Mode offsets (yoff/zoff) |0/0
d
SetID 3 2

Dimensicns

VALUES
d 55.28

Ok Cancel

Similarly specify beam property for the second element with d =27.64 mm

8. Specify load

Command : FORCE,ADD

Menu : Load/BC - Point Load = Add
Parameters : FORCE,ADD
NedelDs |2 M
Data |200000 I=|

Component Fx -

LCSID o M

SetID Fi
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At the end of the above operation your screen should look like this.
45 PreWin 2017R2 (PROFESSIONAL VERSION) ===
| File Edit View Geometry Mesh Load/BC Propertty Analysis Settings Post Help
lofd&a&s RO o || BLOL yE| & o &0 = =il EHS H
| Main] £dit Show| colour| settings| D
=l I Lcs = %3;
d ¥ DispConstraint PreWin 2017R2
ﬂ [~ Pressure VSSC/ISRO
| [P
E] ™ EdgeLoad
— ™ BodyForce
J [~ CFForce
@ [~ Acceleration
[~ Temperature
g [ BaseExcitation _ _ _
™ HtTempr o i -
ﬂ I~ HtGen ~|
]
w|| 2|=/e|e|e| o mu]- 4
AlD|{M|P|T|I|nG|G|X| ~
®
—_i:—i BCEDIT
[
:] NodeIDs [173 | i
[ ]
B_h] BC value |1/0/2/0/3/0/4/0/5/0/6/0 E L ¥
Leso o M
=)
il CURVE, ERASE - Done ! e

CURVEERASE - Done !
DispConstraint SETID =1 Ux=0 Uy=0 Uz=0 Rx=0 Ry=0 Rz=0

‘r; AutoExec Apply
Command:

Ready.

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

Parameter : ANTYPESET

Analysis Type Static —

10. Set analysis option
Command : ANOPTION,SET
Menu : Analysis = Analysis Option

Parameters : ANOPTION,SET

Linear Solver MultiFrontal —

11. Save the project model

Pre-stress File [

Menu : File = Save

12. Submit the job in to FEAST
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Menu: Analysis > Run Solver .
Click Here

| File Edit View Geometry Mesh Load/BC Propedy Analysis Seftings Post Help

4 PreWin 2017R2 (PROFESSIONAL VERSIC E=niEc] F}

o@de(#BRa% - || OU yE Golo WD s =EEm o5
Malnl Edit ShUW]Colourl Settings | @

I~ e =

[¥ DispConstraint ' PreWin 2017R2
I Pressure VSSC/ISRO

[ Edgeload
I BodyForce
I~ CFForce

™ Acceleration
™ Temperature

™ BaseExcitation

™ HtTempr

I HtGen -
||| ole o @ e +
anD|M|P|T|1[nc[G| x| ~

BC,EDIT

NodeIDs |1/3

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

Lcsi |0

=12 |=
r

B kol |=izslol mlxie (olahl ]

CURVE,ERASE - Done! |
CURVE,ERASE - Done |
DispConstraint SETID = 1 Ux=0 Uy=0 Uz=0 Rx=0 Ry=0 Re=0 =
‘VV AutoExec Apply E—
Ready. Select: Nodes

13. Perform Post Processing

i) Displacement

Command : POST,VIEWRESULTS

Menu . Post = View Results

Parameters :

Itemn |Di5p|acement ﬂ
Components

Modes | 2
LCS |Global Cartesian |
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FEAST
n Displacement
| Node ID! hed v Z R RY RZ T-RES R-RES |
1 2 0.23255 0 0 0 0 0.23255 0
0 Close
ii) Stress
Command : POST,VIEWRESULTS
Menu Post = View Results
Parameters : Frem [Stress ]
Components
MNodes 2/3
JHES Global Cartesian
B | Stress @
NodeID SIGMA-X SIGMA-Y SIGMA-Z TAU-XY TAU XZ TAU vz|  PRINCIPALL|  PRINCIPALZ|  pRINCIPALI]
1 542617 0 0 -0 0 0 542617 0 0
2| -31.0067| 0 0 0| 0 0| 0| 0| -31.0067
3 116,275 0 0 0 0 0 0 0 -116.275
‘ | |
Close
iii) Reaction force.
Command : POST,VIEWRESULTS

Menu

Parameters :

Post = View Results

Item |Reactic|n Forces j
Components

Nodes | ALL
LCS |Global Cartesian |

65



FEASTMT

| Reaction Forces

-

i;l"l:l

| Node D] ™ Tv| 1z x| RY RzZ| |
1 130233 0 0 0 0 0
3 -59?6?.4§ o 0 o 0 0
TOTAL| -200000] 0 0 0 0 0|

Cop !

iv) Stress contour

Command

Menu

Parameters

: POST,BEAMCONTOUR

: Post > Beam plots = Stress Contour

. POST,BEAMCONTOUR
Component AXIAL v
Decimal Places 2;
Mo, of contours 9;
Element List ALL

[~ Highlight Maximum
[~ Use Absolute

ColourLabel

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

4 PreWin 201782 (PROFESSIONAL VERSION) - :
|| File Edit View Geometry Mesh Load/BC Propemy Analysis Settings Post Help

b=fie s

[ o

BEaERO R o~

BooU/vE maloaD e EHal 851 |

Main| Edit Show| Colour | Settings|
ies

™ DispConstraint
I™ Pressure

I” Force

I™ Edgeload

™ BodyForce

™ CFForce

™ Acceleration
I Temperature
I BaseExcitation

¢

i gl =20 - @x|e |98[]-

A

2

PreWin 2017R2
VSSC/ISRO

STRESS (AXIAL)
Minimum = -116.276 Maximum = 54.2617

5.43E+01
3.53E+01
1.64E+01
-2.58E+00
-2.15E+01
-4.05E+01
5.94E+01
-T84E+01
973E+01
-1.16E+02

™ HtTempr

I~ HtGen -
POST,BEAMCONTOUR

Component AXIAL -

Decimal Places =

No. of contours 93

Element List ALL_

I~ Highlight Maximum

g0 | » 5

¥ AutoBxec

Apply

Command:

Command: POST VIEWRESULTS
Command; POST,BEAMCONTOUR
POST,BEAMCONTOUR - Done !

| Ready.
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