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TRANSIENT RESPONSE ANALYSIS OF BEAM WITH
SINUSOIDAL LOAD
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All dimensions are in mm

Figure 1

Material property: E = 200 GPa, v = 0.3; Load P = sin(12.56t), (the load is having a frequency
of 2Hz.)

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

j Mﬂ_iﬂ]_Edid Sh_qw] Colour] Settings] . W
1|2 Commands Sl @f
<l & .
< Mo PreWin 2017R1 Betas
m||l | P& KeyPoun VSSC /ISRO
=[] Create

_LJ D> By XvZ
1 [ OnPlane
EJ_ > Snap
;J +[] On Geornetry

| [+ Copy
AE—HJ #(3 Move b
ﬂ +[1 Miscellaneous

| # Curve
g [ Surface
_?d # [ Velume

| # 1 Plane _'_]
Ll
|
|
j POINT,ADD
[ :
et Coordinate data |0/0/0 Y
[ |

Coordinate Type |0 5
x| — = L"
—!| Entity D
17 Command: POINT,ADD
S POINT,ADD - Done !
¥ Autokx App
iR Command: POINTADD

| Rea ;iy.

Similarly create key point at (3000/0/0)
2. Create curve
Command : CURVE,LINE
Menu : Geometry = Curve 2 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.

T e e |
ii File  Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help
IS == A A A
BOOU| vE ma o0 w2 EH 05

: Main| Edit| Show Colour| settings|
| Node m -
Labels T u PreWin 2017R2

||| Background VSSC /ISRO

2 Volume !
E! Paint Mode
—| | Shading Aurface L
E‘ Colour List Curve _.J
i| Point | |

Plane | |
[
Lcs |
il DispConstraint !J
_QJ Pressure H
Force m :j
2] -
Black| White| Custom | Load.. | Store.. Y

L]
E’ '-"'cI'-"‘p '-’Nl'-‘n!x| X
3" CURVE,LINE
©| =i | POINT,ADD - Dane! =
=i End Points ||31_."|32 _kjl’_v" Cormmand: CURVE LINE
= ="' | CURVE LINE - Done! El
B_Ia! ¥ AutoExec Appl
— ——1 | Command:
|Ready. Select: Point

3. Generate mesh
Command : FEM,BAR

Menu : Mesh = FE Mesh = BAR

Parameters : FEM,BAR

Curve Il

i

Elem Size |1uu

Type 2-Mode —

Subdivisions |3u

= |

Bias |1
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At the end of the operation/s your screen should look like this.

43 PreWin 2017R2 (PROFESSIONAL VERSION] - Untitled =

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

SR SO

|[Boe | sE|ewe a0 n - 4 !
_J Main | Edit] Show Colour| settings| @
i]‘ Objects Node | | =
|| Labels Elerviant u PreWin 2017R2
B sackgrouna | = VSSC/ISRO
L]‘ Paint Mode olume =
| | Shading Surface | |
E Colour List Curve =
_o] Point |
—| Plane -
ﬂ Lcs |
ﬂ DispConstraint Il
| Preszure [ |
g‘ L Force | | _.'_J
ﬁj Blacki Whitei Customl Load.. | Store.. I Y
L)
| &
ﬂ
FEM,BAR
®| i | cuRVELINE - Done! -
ol Curve 1 Mj‘ Command: FEM,BAR
= —_— FEM,BAR - Done ! j
EEj e MEsa il Command:
;Read_;,r‘ Select: Curve o
4. Erase curve
Command : CURVE,ERASE
Menu : Geometry > Curve > Miscellaneous - Erase
Parameters : CURVE,ERASE

Curve D= [[ M

Type in the curve ID or pick the curve after clicking the arrow in the surface ID box
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4 PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled = |-3
File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help
DA S RO o

a&;pﬂb"d@'ﬂm o %O m o BEoai| ® %

_01' Mein| Edit| Show Colour| Settings| 45
d' Objects Node | ] =
|| Labels Element m PreWin 2017R2
B]| Backgrouna VSSCJISRO
| Velume | |
ﬂ Paint Mode
- Shading Surface L
Eij Colour List Curve |
_°j Point | |
| Plane ||
ﬂ LCS [ |
ﬂ' DispConstraint [l
| Pressure | |
g. L ! Force | | lJ
ﬁl_ Blackl Whitei Custumi Load.. | Store.. I l N
.|
| ‘ X
ﬁi: CURVE ERASE
H_ ZER FEM,BAR - Done ! ]
'_TJ. CurveIDs &J‘ Command: CURVE ERASE
= ! | CURVE ERASE - Done ! j
ih] |]:7 AutoExec Apply
| Command:

General settings panel, ‘. Select: Curves

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 Tiec

. ¢ Translation T Apply

Parameters : BC,ADD o j
x [0 ance

¥ Uy |o

W Uz [i]

Rotation

PRefo
pRyT(‘]—
SetlD | PRl

Node IDs [1/2

Ll
BC value |[1/0/2/0/3/0/4/0/5/0/6/0 E=1[«—
LCSID o 3

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
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j Main | Edit] Show Colour| Settings]
= Nt W
Labels Flteent m PreWin 2017R2
|| Background VSSC /ISRO
X Volume ﬂ
:J Paint Mode
—| | shading Surface !I
E'EJ Colour List Curve L ||
i! Point -J
Plane o £
|
s om .
‘%‘] DispConstraint [l
Pressure | ||
-Q'l L | Foree m
ﬁ! Blackl White! Custom! Load.. | Store.. I Y
#|
B 4
|
BC,ADD
| T2{ | curveERasE- Done =]
__1] Node IDs [1 M: Command: BC,ADD
= BC,ADD - Done ! =l
v Autobx Lt
g B —1 | Command:
|Ready.

6. Specify material property

Command : MATERIAL,ISO
Menu : Property - Material - Isotropic > Add

Parameters : MATERIAL, ISO

Element IDs IAII

Y

Bl

Material-Data IZUUUUU..‘U.B..‘UIU..‘U

% | Material Properties
Modulus of elasticity 200000
Poisson's ratic 03
Coefft. of thermal expansion 0
Mass density (RHO) i
Plastic strain Vs True stress 6

Material ID |
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Load from Library...

ok |

Add to Library...

Cancel |
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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 v1
Cross-section shape =)<

[
Mode offsets (yoff/zoff) |0/0 c[@
i
Set 1D 3

Dimensions

vatoes |

d 200

Ok Cancel‘

8. Specify load
1) Define sine function
In order to specify the sinusoidal load a sine function has to be defined

Command : FUNCTION,EXPRESSION

Menu : Property > Function > Expression
Parameters : 1 Bxpression
FUNCTION, EXPRESSION -
|sin(12.56T]
SetID |]1 Variables r Operators
Data |5in(12.55*'|'J E_ B B O S 3 O T
Range _] 1]

ol 2] 23] ol 5] o] 2l sl ]|

atan2| pow
oK Cancel
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i1) Define load

Command : FORCE,ADD

-

i;l"ﬂ

Menu Load/BC - Point Load = Add

Parameters : FORCE,ADD Tobles
NodeIDs  [31 0y
Data IFl E|4—

Component Fy — |

LCSID o L}|
ﬁcceptl Cancel
SetID 1
At the end of the above operation your screen should look like this.

40 PreWin 2017R2 (PROFESSIONAL VERSION) - e
|| File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |
IER=r =1 L R

[Borou/sE e ool v =—pEM @5 |
? Main Edi'tishowl Colouri Settingsl o

Item - Sets @

~£l DispConstraint PreWin 2017R2

_E! Beam Section VSSCIISRO

ﬂ Force

— Function

EI Material

* !

&

[¢] S

;@J | Edit | Delete 1 v

L] L

| ‘

2

FORCE,ADD

E} =i || FUNCTION,EXPRESSION - Dane ! £
ot MedeIDs i31 jk_]"f Cormmand: FORCE ADD

= : FORCE ADD - Done ! =}
.]El |f\7 AutoExec Bpph

— ——1 | Command: FORCEADD

! Ready.

9. Set analysis type
Command : ANTYPE,SET
Menu

Parameter ANTYPE SET

Analysis > Analysis Type

Analysis Type Transient Response — |
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10. Specify transient response general data

Command : TRANSGEN,ADD

Menu

Parameters :

Analysis - Transient Response = General 2 Add

TRAMNSGEN,ADD

Mo. of eigen values ’207
Mo, of time steps 100

Start time for analysis ’07
End time for analysis ’17

Mass computation Lumped —

Stress output Yes —

Node IDs Al M

11. Specify damping

Command : TRANSGEN,ADD

Menu

Parameters :

Analysis - Transient Response - Damping—> Add

EXPLICITDAMP, ADD

Damping factors E{di

12. Set analysis option

Command :
Menu

Parameters :

ANOPTION,SET

Analysis > Analysis Option

AMNOPTION,SET

Linear 5oclver  MultiFrontal —

Eigen Solver  Lanczos —

Pre-stress File
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K Damping Factors

Frequency(Hz) I

-

HlSra

Factor |

1!

100|

I

0.02|
0.02

Insert Row
Delete Row
Paste

Copy

| Erom file....

S Iy

Cancel
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13. Save the project model
Menu : File - Save
14. Submit the job in to FEAST
Menu: Analysis > Run Solver )
Click Here
43 PreWin 2017R2 (PROFESSIONAL VERSION) - == =4
File Edit Xiew Geometry Mesh Load/BC Property Analysis  Settings Post Help v |

=

B MO %

-

Main Edit1 Show] Co\our] Settiﬂgs]
- Item Sets

AnType

DispCenstraint

Beam Section

DynamicGen

Force

EXPLICITDAMP

Function

Analysis Option

Material

ResponseGeneral

< 111 (|8 o |3 | || 2 ]S [O | [[H[=|@ (9]0 ] ]

ANOPTION,SET

Linear Solver  MultiFrontal —

Eigen Solver Lanczos —

Pre-strese File Ej

| Ready.

v AutoExec !

15. Perform Post Processing

i) Displacement

(gé@

PreWin 2017R2
V8SC/ISRO

Command:

EXPLICITDAMP ADD - Done!
Command: ANOPTION,SET
ANOPTION,SET - Done !

Command : POST,DISPDEFORM

Menu

Post > deformed Shape
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At the end of the above operation your screen should look like this.

ii)

Parameters : = [Displocement  ~]
Scale Factor ,71
Time Step 0.01 -

¥ Superimpose

™ Highlight Maximum

[ Animate Deflection

[” Animate Steps
Colour:Deformed shape [l
Colour:Legend ]

@ PreWin 2017R2 (PROFESSIONAL VERSION]) -

| File Edit View Geometry Mesh

Load/BC Property Analysis  Settings

ccllsooblsmuloane s

Post  Help

DEFLECTION,AT:0.01

Maximum Displacement = 1.6316e05

[ keady.

Beam stress

Command : POST,BEAMCONTOUR

DEAE & RO R [
_°J Main Edit]Show} Colour| Settmgs] ﬁ
_] T Item T Sets - @5
& .
|l AnType SETH PreWin 2017R2
|| | bispCanstraint VSSC/ISRO
LJ Beam Section
- DynamicGen
Ej Force
EXPLICITDAMP
_°j Function
E Analysis Option
|| Material
ﬂ ResponseGeneral
ol .
ﬁj Edit | Delete
L)
5|
- .
12| tem Displacement  —
]| Scale Factor
ﬂ Time Step 0.01 h
- ¥ Superimposel
X
==]| ™ Highlight Maximum
nimate ection
T || ™ Animate Deflecti
I~ Animate Steps =]
ColourDeformed shape [l -~ ELAESED PR b oM ats
4l | ﬂ_l Finished successfully
Command: POST,DISPDEFORM
Iﬁ Autoxec Apply
Command: POST,DISPDEFORM

Menu Post = Beam Plots = Stress Contour
Parameters . POST,BEAMCONTOUR
’ Component AKIAL <A
Decimal Places 25
No. of contours 9;
Element List ALL
Time Step 0.25 <4

[~ Highlight Maximum
[” Use Absclute

Colour:Label
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At the end of the above operation your screen should look like this.

4 PreWin 2017R2 (FROFESSIONAL VERSION) -

!_‘ File Edit Yiew Geometry Mesh Load/BC Property Analysis Settings Post Help ‘

|og&s RO < -« ||EopOU|(yE| oD s mil Ba 854 \

Main Edit| Show| Colour| Settings| P
Ttem Sets & .1.U4E-16
AnType PreWin 2017R2 A A5E1T
DispConstraint VESC/ISRO
Beam Section
DynamicGen
Force
EXPLICITDAMP
Function
Analysis Option
Material
| Edit | Delete||

POST,BEAMCOMTOUR
Component AKIAL h
Decimal Places 221

No. of contours 9 ;33

[ lm |&|= |58 |92 |0 |@lx|e 9= |

Element List ALL )

Time Step 025 hd 1

T Highlight Maxirmum X STRESS (AXIAL)

I Use Absolute Minimum = 4.44924e-17 Maximum = 1.0413%e-16

Koldugiabc| | Command: POST VIEWRESULTS =

Comrmand: POST,BEAMCONTOUR

[ | »
I POST,BEAMCONTOUR - Done!

¥ AutoExec Apply

Ll

Command: POST,BEAMCONTOUR

|Ready.

iii) Beam force.

Command : POST,BEAMFORCE

Menu : Post = Beam Plots = Force diagram

Parameters : POST, BEAMFORCE
Component AXIAL b
Plane IPIane—l Vl
Decimal Places 2;
Scale Factor I 1
Mo. of contours 9;

Time Step IU.E Vl

ColourLabel .
Colour:Outline I_
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At the end of the above operation your screen should look like this.

) PreWin 20172 (PROFESSIONAL VERSION) - : D ==
” File Edit Miew Geometry Mesh Load/BC Property Analysis  Settings Post Help |
[oZ®es EREG% |00 yE| | wloD »«-p|HEA @44 |
— Main Ed“tlshowIColourlSettingsl @

l

j Ttem Setc .3.27E-1 2
AnType PreWin 2017R2 A.40E-12

&||| pispConstraint VSSC/ISRO
r:-i Beam Section
—— | | DynamicGen
@ Force

EXPLICITDAMP
_°_i Function
Analysis Option
— Material
3
O —
2| | Edit | Delete

¥
Ll
5
|
POST,BEAMFORCE

L

Component AXIAL hd
"ml

Plane |Plane-1 'i
| -
—— | Decimal Places 2%
Scale Facter I Al i
l_i_ Me. of contours 9_:_1 L X

Time Step 0.25 b BEAM FORCE (AXIAL)

ColourLabel [l Minimum = -1.38777e-12 Maximum = 3.27164e-12

Colour:Qutline [ POST,BEAMCONTOUR - Done ! <]

Command: POST, BEAMFORCE o
POST,BEAMFORCE - Done ! |
¥ AutoExec Apply
——on1 | Command: POST,BEAMFORCE

IREady. plotting... A
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