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Problem

A Steel bar of length 800 mm is subjected to an axial load of 3 kN as shown in the figure. Determine

the elongation of the bar and compare the results with ansys software.
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Solution
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Create the working directory.

Select the element type.

Give the real constants.

Set the material properties.

Create the model as per given drawing.
Generate meshing.

Apply the boundary conditions.

Apply the load.
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Solve the problem.
10. Animate and Plot the results.
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1. ANALYSIS TYPE
Structural

2. ELEMENT TYPE

BEAM 188

Options > Element behaviour > Cubic form>0K

Sections > Beam > Common Sections > >width = Height = 10mm

File Select List Plol Phicils WokFiane Paemeters Maoo MenCiis Hep

3. REAL CONSTANTS EEELEERL e
Breadth = 10 mm 1
Width =30 mm
::\;\: Sl | | Z ) E qu:. |_I,7I e s ondene Pt s eeuCis_el = 4.

MATERIAL PROPERTIES
Structural Linear Elastic Isotropic
EX=2x10°

PRXY =0.3.

5. MODELLING
Keypoints = 1 and 2
Line=L1

6. MESHING
No of elements = 10
No of nodes = 11
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7. ANALYSIS TYPE
Static

Eile Select List Plot PliCils WorkPlane Paramefers Macro MepuClris Help
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Toolbar

@

SAVE_DB| RESUM_DB| QUIT| POW

Main Menu

2 Preferences
3 Preprocessor
@ Element Type
@ Real Constants
@ Material Props
@ Sections
& Modeling
B Create
a Keypoints
F On Working Plane

-]
A0nLine
#10n Line wiRatio
A 0n Node
# KP between KPs
FFill between KPs
@ KP at center
& Hard PT on line
@ Hard PTon area
@ Lines
@ Areas
@ Volumes
@ Nodes
@ Element

Pick a menu tem or enler a command (PREPT) [mat=1 type=1 real=1

sen=1
File Select List Piot PlotCiis WorkPlane Parameters Macro MenuCtiis Help
0| B3| & & 7| & -|| &| #| o
Toobar
SAVE_DB| RESUM_DB| QUIT| POWRGRPH =)

Main Menu

®

1+ 4
I Preferences =
&
1 Preprocessor ®| 9
= Element Type 7@
& Real Constants
&
& Material Props 8|
@ Sections 8|
© Modeling als-
reate
= Keypoints @] %
B Lines a
E Lines |
R 8]
A In Active Coord @
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7 Line Fillet N
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= Solution
= Betor s [Fenr o=

Pick & menu flem or enter a command (PREPT) csys=0
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Eile Select List Plot PlotCiils WorkPlane Pagamelers Macro MepuCirls Help
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Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH =1
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Main Menu
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alysis Type
fine Loads
Settings
Apply
© Structural
8 Displacemen t
A0n Lines
AOn Areas

e o[ ‘nﬁiéi‘ﬁ"D@@@@@@@@@il.

A 0n Node Components

Pick a men item or enfer a command (PRFP7) [mat=1 twne=1 real=1 csvs=0 secn=1

8. BOUNDARY CONDITIONS
For Cantilever beam
At Node 1(left end), DOF to be constrained = ALL DOF
Displacement value = 0
At Node 2 (right end), Direction of force = FY
Force VALUE = -3000

i Note X s Help

&) solutionis donel B E =

fain Menu

| Preferences 7]
E

Preprocessor File @@
Solution =)
Analysis Type (2]
Define Loads PROBLEM DIMENSIONALITY. . . . . . . . _ . _ . . 3-p 2

3 Losd opn) HEHE SERRE. - LRG0 — 82|
B SE Management|  grogaLLy asSEmBLED MATRIZ . I D 11D 11l ISeMMETRIC

B Results Tracking
B Solve
B
E From LS Files
Manual Rezoning -
ADAMS Connect| DATABASE OUTPUT CONTROLS. . . . . . . . . . . .
Diagnostics
E Unabridged Men|
General Postproc
TimeHist Postpro
Radiation Opt
| Session Editor
| Finish

LOAD STEP OPTIONS

ALL DATA_WRITIEN
FOR THE LAST SUBSTEP

FbkbkkERkRR

9. SOLVE
Current LS

10. POST PROCESSING

NODAL DISPLACEMENTS

General post processor > Plot results > Contour plot > Nodal solution > DOF solution > Disp y
direction
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General post processor > List results > Nodal solution > DOF solution > Disp y direction

File Select List Plot PlotCtis WorkPlane Parameters Macro MenuCtis Help

MEEEIEERIL T | | 7| 2

Toolbar @
SAVE_DB| RESUM_DB| QUIT| POWRGRPH J|
Main Menu o ®

E Preferences
@ Preprocessor
= Solution
o General Postproc
& Data & File Opts
& Results Summary
= Read Results
@ Failure Criteria
@ Plot Results
L_]Deformed Shape
& Contour Plot
@ Vector Plot
 Plot Path Item
= Concrete Plot
® ThinFilm
& List Results
© Query Results
& Options for Outp
B Results Viewer
& Nodal Calcs
& Element Table
& Path Operations
© Surface Operations
= Load Case

aaaazeze,
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File Select List Plot PloiCtrls WorkPlane Parameters Macro MenuCtrls Help
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Toolbar
SAVE_DB| RESUM_DB| QUIT| POWRGRPH

Main Menu ®

E Preferences
Preprocessor
Solution -
B General Postproc &3 PRNSOL Command
E Data & File Opts File
E Results Summary
Read Results
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PRINT U NODAL SOLUTION PER NODE
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Failure Criteria s POSTL NODAL DEGREE OF FREEDOM LISTING sesoe
Plot Results LOAD STEP= 1 SUBSTEP= 1
& List Results TIME=  1.0080 LOAD CASE= @

B Detailed Summar THE FOLLOWING DEGREE OF FREEDOM RESULTS ARE IN THE GLOBAL COORDINATE SYSTEM
B Iteration Summry| NODE uy

B Percent Error 1 -0.40006E-001

Sorted Listing % o shoaar-o01

ﬁ MAXIMUM ABSOLUTE UALUES
B Element Solution NoDE 1

B Superelem DOF | UALUE 0. 48660E-a01
E SpotWeld Soluti
B Reaction Solu
B Nodal Loads

B Elem Table Data
B Vector Data

B Path Items

B Linearized Strs

& uimmr Damailon
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Pick a menu item or enter a command (POST1) ‘ mat=1 ‘type:i ‘ real=1 ‘ csys=0 ‘ secn=1
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Impact Analysis:
After the learning by doing activity, our students were reinforces knowledge by linking it
to concrete experiences, making it easier to remember and understand concepts.
j . 1{'.? . ?\I":‘":rr:_-l .l'-.{v':\-r-_.
Course Instructor
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