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STATIC ANALYSIS OF ACANTILEVER BEAM
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Figure 1
All dimensions are in mm

Objective: To find the deflection, stress, strain, shear force and bending moment diagram of
cantilever beam shown in Figure 1 .

Analysis Type : Static
Modulus of elasticity, E =200 GPa
Poisson’s ratio, v =0.3
Point load, P =-3 N
PROCEDURE
STEP

1.  Create two points at (0, 0, 0) and (500, 0, 0)

Commands . POINT, ADD
Menu . Geometry > Key point - Create - By X/Y/Z
Parameters : (To be filled by the user)

Coordinate Data 0/0/0

Coordinate Type 0

Entity ID

Similarly create second point (500/0/0)
Note:

Click "Apply" button or press cntrl+enter key after completing each step. "Done" message appears on
message box for every step executed successfully.
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At the end of the above operation/s, your screen should look like this.

+F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled =10l x|

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

[og@s amMadm - ~||B o0 sE o~
— Main iI owl oourl etti sI [
Lo e el e e

[:l Geometry
B0 Mesh PreWin 2017R2
# LoadiBC VSSC/ISRO
D Property
[:l Analysis
[:l Settings
[:l Post

B0 e Ea 5

Click
here for
labelling
entities

2|5 |O]e B | 1700 |~

POINT,ADD

Coordinate data ISDDfoD
Coordinate Type ID j hd
Entity ID |
X

9

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

el lzllols

g il Command:
7
2. Createaline
Commands . CURVE, LINE
Menu . Geometry - Curve - Create 2> Line
Parameters
End points Use Mouse to pick the points
Entity ID 1
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At the end of the above operation/s, your screen should look like this.

P Prewin 2017R2 (PROFESSIONAL VERSION) - Untitled
JEiIe Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help
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Main I EditI Showl Colourl Setﬁngsl

[:l Geometry
/] Mesh
D Load/BC
D Property
D Analysis
[:l Settings
[:I Post

2
PreWin 2017R2
VSSC/ISRO

CURVE,LINE

End Points [P1/P2

]

OutputD |

I i |2 |= | e |z |2 |8 O] @< e |9]o|h]- |
3

hd

[

POINT,ADD -Done !
Command: CURVE,LINE

Ip AutoExec

CURVE,LINE - Done !

Apply

Command:

| Ready.

3.
Commands
Menu
Parameters
Note:

Meshing using beam elements

FEM, BAR
Mesh = FE Mesh = Bar

Curve 1
Element Size 0.3
Type 2-node

Subdivisions 25

Bias 1.0

Right click/left click mouse point to alter sub-divisions.

Select: Point v
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¥ PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled
JEiIe Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

=

At the end of the above operation/s, your screen should look like this.
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Main I EditI Showl Colourl Seth'ngsl

(1 commands
D Geometry
B[] Mesh
[:l Load/BC
D Property
[:l Analysis
D Settings
[:I Post

FEM,BAR

Curve I 1

HemSze 0.3

Type 2-Mode =

==

subdivisions |25

Bias I 1

= =

&
PreWin 2017R2
VSSC/ISRO

Y

I

Ip AutoExec

Apply

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

Command:

|Ready.

4.

5.

Erase curve
Commands
Menu

Parameters

Note:

Likewise erase key points by POINT,ERASE,ALL command.

Specify displacement boundary conditions

Commands

Menu

CURVE,ERASE

Geometry ->Curve - Miscellaneous - Erase

CURVE,ERASE

Curve IDs I 1

BC,ADD

Load/BC - Displacement BC - Add

Select: Curve v
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Parameters
5]BC =]
Node IDs | Select the node at the left N .
boundary ¥ Ux ,G_ Cancel
Fulo
BC Value | 1/0/2/0/3/0/4/0/5/0/6/0 E'l" Puf
LCSID |0 .
WRyF
Mrzo
At the end of the above operation/s, your screen should look like this.
-#¥ PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled =181 x|
JJ Fle Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |
o ®& RO ~||[BoOU|sE Ew oo s wi|@Eal 6 |
— MEiﬂIEditlShowlColourlSetﬁngsl 7
_ol (L1 Commands @
Ll D Geometry )
(] Mesh PreWin 2017R2
=] | | VSSC /ISRO
Ll [:l Property
f— [:I Analysis
EI D Settings
:l D Post
H
1 .
Ol
2|
L]
EI BC,ADD
— | nodems |1 M
1) e [1107210/30014/0/570/6/0 = A
- |
:;I LCS ID |0 M %
il et |
]
POINT,ERASE - Done | A
Command: BC,ADD
ll BC,ACD -Done ! j
E— Ip AutoExec Apply
Command:
|Ready. /
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6. Specify material properties

Command . MATERIAL, ISO
Menu . Property > Material = Isotropic - Add
Parameters
xl
Element I1Ds All O |
Material Data | 200000/0.3/0/0/0 =) M
Material 1D 1

7. Specify Beam Properties

Command . BEAMSECTION, ADD
Menu . Property - Physical - Beam Properties - Standard Section
->Add
Parameters
N -

Element IDs All :
Cross section Shape RECT/30/5 E < hIE
Angle about axis 0 : e
Node offsets 0/0 e
(yoff/zoff) ok | el
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At the end of the above operation/s, your screen should look like this.

¥ PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled

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

=10l x|

jopes amMawm - +||[BoOb| /B o oaD| s e (BEam &5

T I Main I Edit | show | Colour | settings | T
—II 1 commands @
D Geometry .
(0 Mesh PreWin 2017R2
(] LoadfBC VSSC/ISRO
[:l Property
D Analysis
[:l Settings
D Post

BEAMSECTION, ADD

Element IDs All EI
Cross-section shape IRECTISOIS EI Y
Lx

Node offsets (yofffzoff) |0/0

SetID I

MATERIAL,DELETE - Done !
Command: BEAMSECTION,ADD
BEAMSECTION,ADD - Done !

(=3 A E LA LN A (oY ESy N EN F N R

[¥ AutoExec Apply
Command:
| Select only visible part of selection region
8.  Specify point load
Command . FORCE, ADD
Menu :  Load/BC = Point Load = Add
Parameters
Node IDs 26
Data -3
Component Fy
LCS ID 0
Set ID 1
7 SMSD
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At the end of the above operation/s, your screen should look like this.
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¥ PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled =laxl
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help
o @s Gl - ~||[BoO0| s/B|xw|oad|s wuEa &
— Main EditIShowICoIourISetti sI o
_OI 3 (Ijommands - @;
d [:I Geometry .
#(2 Mesh PreWin 2017R2
=] | g VSSC/ISRO
[:l Property
£| = Anal:l’:sis
ﬂ [:l Settings
- D Post
=
=
3 . '
o]
2|
ﬂ| FORCE,ADD
» Mode IDs IZG &l
:l Data E El
ﬁ Component Fy — | Y
El LCS ID ID El
11' seth | LX
e
BEAMSECTION,ADD - Done ! |
— Command: FORCE, ADD j
ll ||7 — = CFORCE,:DD—Done! -
|Ready. /
9.  Set the analysis type
Command ANTYPE, SET
Menu Analysis > Analysis Type
Parameters
Analysis Type Static
10. Set the analysis options
Command ANOPTION, SET
Menu Analysis = Analysis Options
Parameters - -
Linear Solver Multi Frontal
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-

sro

FEAST™™'
11. Save the project model
Menu : File = Save
12. Submit the job into FEAST
Menu . Analysis = Run solver Click here

P PreWin 2017R2 (PROFESSIONAL VERSION)

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

=lol x|

oA E GROFHm » (B OOy yEB o~

B gD e =@ oL )

= main I Editl Show | Colour | Settings | [
(1 Commands: @

[:l Geometry
] Mesh PreWin 2017R2
(] Load/BC VYSSC/ISRO
[:l Property
@ Analysiz
@ Settings
[T Post

L J

STATGEN,ADD

Stress output Yes —

h

[.

A

Writing Results...
ELAP: 0H=OM:=15

V' AutoExec Apply

Command:

(el lzlelels lsjssOl> Blx|s |90 ] |

Finished successfully

Message box
Note:

Finished successfully A

"Finished successfully” message appears on message box after executing is completed.

13. Perform post processing

)] Deformed shape
Command POST, DISPDEFORM
Menu : Post > Deformed shape
Parameters

Scale factor 1
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At the end of the above operation/s, your screen should look like this.

+F PreWin 2017R2 (PROFESSIONAL VERSION)

JJ File Edit WVew Geometry Mesh Load/BC Property Analysis

Settings

Post Help

joes aRadwm - +|[BoOb| /B xaoad| swi|HGEa @54

j I Main I Editl Showl Colourl Settings I
l

(1 commands
D Geometry
B Mesh
[:l Load/BC
[:l Property
D Analysis
D Settings
D Post

&
PreWin 2017R2
VSSC/ISRO

Displacement:

Scale Factor

I

™ Highlight Maximum
™ Animate Deflection
Colour:Deformed shape [l

Colour:Legend

[.

DEFLECTION
Maximum Displacement = 2.00016

ELAPSED TIME
Finished successfully

|7 AutoExec

Command:

:0H:z0M:= 15

Command: POST,DISPDEFORM

i < lglelols ls|zlsjolx Blx|e 9]0

L b

Command
Menu

Parameters

Stress contour
: POST, BEAMCONTOUR
: Post = Beam Plots = Stress Contour

Component BENDING-XY
Decimal Places 2

No. of contours 9

Element List All

10
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At the end of the above operation/s, your screen should look like this.
Y G T — (0] ]
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

0B de ERO®m o |

BooOUlvE oo d| s Ea @54

Main I Editl Showl Colourl Setﬁngsl

_Ol D Commands 1.20E+01
d D Geometry .
(0 Mesh PreWin 2017R2 9.37E+00
Bl 55 wosaec VSSC/ISRO
Ll D Property 6.69E+00
f— D Analysis
E (0 settings = |4.02E+00
. a
_o| i 1.34E+00
El .-1 34E+00
Ky 4.02E+00
g | -5.69E+00
2
Ell POST,BEAMCONTOUR . 9.37TE+00
E| Component IBENDING—XY Vl -1.20E+01
—— || Decimal Places I Z_YJZ
g 0. OT CONTours
_| No. of conto | g Al v
El Element List ALL
!l ™ Highlight Maximum 1)\
™ Use Absolute X STRESS (BENDING-XY)
ﬂ Coloadd sl = Minimum = -12,0468 Maximum = 12.0468
Command: POST,BEAMCONTOUR -
= Command: POST,BEAMCONTOUR :I
ll ||7 — o Cz?nsr:;:TMCONTOUR-Done! -
|Ready. A
iii) Strain contour
Command : POST, BEAMSTRAINCONTOUR
Menu . Post - Beam Plots - Strain Contour
Parameters
Component BENDING-XY
Decimal Places 2
No. of contours 9
Element List All
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At the end of the above operation/s, your screen should look like this.

+F PreWin 2017R2 (PROFESSIONAL VERSION)

JEiIe Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help
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Main I EditI Showl Colourl Setﬁngsl

B lzlelels lslxls ol Bl 13lo |- |

<

(1 Commands 8.02E05
D Geometry .
B[ Mesh PreWin 2017R2 4.68E05
@[] Load/BC VS8SCI/ISRO
#( Property 3.35E056
D Analysis
D Settings 2.01E-05
S
B 6.69E06
. £.69E-06
-2.01E-05
B -3.35E05
POST,BEAMSTRAINCONTOUR . -4.68E-05
Component IBENDING—XY v[ £.02E05
Decimal Places I Z_Y_lz
Mo. of contours I Qﬂz v
Element List ALL
™ Highlight Maximum 1)\
I™ Use Absolute X STRAIN (BENDING-XY)
Coloudabel = Minimum = £.0234e05 Maximum = 6.0234e05
POST,BEAMCONTOUR - Done ! =
Command: POST,BEAMSTRAINCONTOUR
POST ,BEAMSTRAINCONTOUR - Done ! EI
I'7 AutoExec

Command:

|Ready

iv) Beam force

a.

Command

Menu

Shear force diagram

Parameters

. POST, BEAMFORCE
. Post - Beam Plots - Force Diagram

Component SHEAR 1
Plane Plane-1
Decimal Places 2

Scale Factor 1

No. of contours 9

12
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At the end of the above operation/s, your screen should look like this.
Y G T L — - O] ]

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

0B de ERO®m o |

BooOUlvE oo d| s Ea @54

Main I Editl Showl Colourl Setﬁngsl

1 commands
D Geometry
[:l Mesh
[:l Load/BC
D Property
D Analysis
[:l Settings

e

POST,BEAMFORCE

Component lm
Plane Im
Decimal Places I—z_ﬂ
Scale Factor l—l
Mo. of contours lﬁg_ﬂ

Colour:label [T
Colour:0utine [

<D [zl |B]s =280 |Blx|# (20|

PreWin 2017R2
VWSSC/ISRO

[

BEAM FORCE {(SHEAR1)
Minimum = -3 Maximum = -3

. -3.00E+00

-3.00E+00

POST,BEAMSTRAINCONTOUR - Done !
Command: POST,BEAMFORCE
POST,BEAMFORCE -Done !

I|7 AutoExec Command:
|Ready. plotting... A
b. Bending moment diagram

Command : POST, BEAMFORCE

Menu Post - Beam Plots > Force Diagram

Parameters :
Component BM2
Plane Plane-1
Decimal Places 2
Scale Factor 1
No. of contours 9
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JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

—

B

BoOU| yE oo 0| s =nEH& @54

MEiﬂIEditI Showl Colourl Setﬁngsl

(1 commands
D Geometry
#(] Mesh
[:l Load/BC
D Property
D Analysis
[:l Settings

»S

<m0 |||l |=|3|s 0= Blxle |9lah]-]

POST,BEAMFORCE

Component BEM2 |

Plane IPIane—l VI
Decimal Places I Z_uz
Scale Factor I 1
Mo. of contours I Q_YJZ

Colour:Label [T
Colour:Outline I_

||7 AutoExec Apply

Command: POST,BEAMFORCE
POST,BEAMFORCE -Done !

Command:

1.50E+03
PreWin 2017R2 1.33E+03
VSSC/ISRO

117E+03
I |1.00E+03
8. .33E+02
L — 5 00E+02
3.33E+02
.1 BTE+02

8.73E-11

A
Lx
BEAM FORCE (BM2)
Minimum = 8.73115e-11 Maximum = 1500
POST,BEAMFORCE - Done ! :I

| Ready

C. *.DAT file shows the input data and *.OUT file shows the output file.

Note:

Now try for an i-section beam as shown below.

| o

— ] |-

P=100N

500

B NN

E=200GPa, v=0.3, b=50mm, h=100mm, t,=7mm, t=5mm

Ans:Deflection,0=0.0144mm

14

SMSD




