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P.S.R. Engineering College

Vision & Mission Statement

Vision
« To contribute to the society through excellence in technical education with societal
values and thus a valuable resource for industry and the humanity

Mission
To create an ambience for quality learning experience by providing sustained care
and facilities
To offer higher level training encompassing both theory and practices with human
and social values
To provide knowledge-based services and professional skills to adapt tomorrow’s
technology and embedded global changes

Department of Mechanical Engineering
Vision & Mission Statement

Vision
* To provide broad-based education and training in mechanical engineering and its
applications to enable the graduates to meet the demands in a rapidly changing
needs in industry, academia and society

Mission
To impart high quality technical education and training that encompasses both
theory and practices with human and social values

To equip the students to face tomorrow’s technology embedded global changes
To create, explore, and develop innovations in mechanical engineering research
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Department of Mechanical Engineering
Programme Specific Outcomes

PSO 1 - Apply the concepts of mathematics and science in mechanical systems
PSO 2 - Design and analyze components and systems for mechanical engineering applications

PSO 3 - Synthesis data and technical concepts for application to mechanical engineering software
PSO 4 - Apply manufacturing and management practices in industries

Programme Outcomes of Mechanical Engineering

Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.
Problem Analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

Design/ Development of Solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

Conduct Investigations of Complex Problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with
an understanding of the limitations.

The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

Individual and teamwork: Function effectively as an individual, and as a member or leader in
diverse teams, and in multi-disciplinary settings.

. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

. Lifelong learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.
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16MET7 COMPUTER AIDED SIMULATION AND ANALYSIS
LABOROTARY

SYLLABUS

ANALYSIS (SIMPLE TREATMENT ONLY)

Introduction of ANSYS - 14.5

Stress Analysis of Cantilever Beam

Stress Analysis of Fixed End with Point Load Beam

Stress Analysis of Simply Supported with UDL Load Beam
Stress Analysis of Plate with hole

Stress Analysis of an Axis — Symmetric Component

Modal Analysis of Cantilever 2d Plate

Modal Analysis of Cantilever Beam

Modal Analysis of Simply supported Beam

10 Modal Analysis of Fixed End Beam

11. Harmonic Analysis of Cantilever Beam

12. Thermal Mixed Boundary (Conduction/Convection/Insulation)

©COoNoaRwWDE

SYSTEM REQUIREMENTS
(for a batch of 30 students)

LTPC
0032

37

Description of EqQuipment Quantity Required

HARDWARE
Computer Server
Computer System
17 VGA Colour Monitor
Pentium 1V processor
40 GB HDD
512 MB RAM
Colour Desk Jet Printer

SOFTWARE
Suitable Analysis Software
C/MATLAB

1 NOS

30 NOS
1 NOS

30 Licenses
5 Licenses
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Course

Program Outcomes (POs)

Program Specific

Outcomes (PSOs)
Outcomes
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4
Cco1 2 13]3 2 3 2 2 2
CcO2 2 |11 ]1 2 2 2 3 3 3 1 2
CO3 2 13]3 2 2 2 3 3 2 2
CO4 2 13]3 2 2 2 3 3 2 2
CO5 2 13]3 2 2 2 2 3 3 2 2
CO6 2 13]3 2 2 1 3 2 3 3 3

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
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P.S.R. ENGINEERING COLLEGE, SIVAKASI - 626140.
(An Autonomous Institution)

DEPARTMENT OF MECHANICAL ENGINEERING
COURSE PLAN

SI.NO LIST OF EXERCISE PERIODS | CUMULATIVE

PERIODS

1. Introduction to ANSYS -14.5 3 3

2. Stress Analysis of Cantilever beam 3 6

3. Stress Analysis of Fixed end with point load beam 2 8

4. Stress Analysis of Simply supported with UDL load 2 10

beam

5. Stress Analysis of plate with hole 3 13

6. Stress Analysis of Axis-Symmetric component 3 16

7. Modal Analysis of Cantilever 2D plate 3 19

8. Modal Analysis of Cantilever beam 2 21

9. Modal Analysis of simply supported beam 2 23

10. Modal Analysis of Fixed end beam 2 25

11. Harmonic Analysis of Cantilever beam 3 28

12. Thermal mixed boundary (Conduction 3 31

/Convection/Insulation)
EXTRA EXERCISE (Beyond the Syllabus)

1. | Stress Analysis on 2D Truss 2 33
2. | Stress Analysis in2D Fixed beam with UDL 2 35
3. | Modal Analysis 2 37
4. | Stress Analysis on Cantilever beam-pipe element 2 39
5. | Effect of Self Weight on a Cantilever beam 2 41
6. | Application of Distributed Loads 2 43
7. | Simple Conduction 2 45
TOTAL PERIODS 45
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Introduction to ANSYS

ANSYS is a general-purpose finite element modeling package for numerically solving a wide
variety of mechanical problems. These problems include: static/dynamic structural analysis
(both linear and non-linear), heat transfer and fluid problems, as well as acoustic and electro-
magnetic problems.

In general, a finite element solution may be broken into the following three stages. This is a
general guideline that can be used for setting up any finite element analysis.

1. Preprocessing: defining the problem; the major steps in preprocessing are given
below:
a. Define keypoints/lines/areas/volumes
b. Define element type and material/geometric properties
c. Mesh lines/areas/volumes as required
d. The amount of detail required will depend on the dimensionality of the
analysis (i.e. 1D, 2D, axisymmetric, 3D).

2. Solution: assigning loads, constraints and solving; here we specify the loads (point
or pressure), constraints (translational and rotational) and finally solve the resulting
set of equations.

3. Postprocessing: further processing and viewing of the results; in this stage one
may wish to see:

a. Lists of nodal displacements
b. Element forces and moments
c. Deflection plots

d. Stress contour diagrams

ANSYS 14.5 Environment

The ANSYS Environment for ANSYS 14.5 contains 2 windows: the Main Window and an
Output Window. Note that this is somewhat different from the previous version of ANSYS
which made use of 6 different windows.

1. Main Window
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Within the Main Window are 5 divisions:
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a. Utility Menu

The Utility Menu contains functions that are available throughout the ANSYS
session, such as file controls, selections, graphic controls and parameters.

b. Input Window

The Input Line shows program prompt messages and allows you to type in
commands directly.

c. Toolbar

The Toolbar contains push buttons that execute commonly used ANSY'S
commands. More push buttons can be added if desired.

d. Main Menu

The Main Menu contains the primary ANSYSS functions, organized by
preprocessor, solution, general postprocessor, design optimizer. It is from this
menu that the vast majority of modeling commands are issued. This is where
you will note the greatest change between previous versions of ANSYS and
version 14.5. However, while the versions appear different, the menu structure
has not changed.

e. Graphic Window
The Graphic Window is where graphics are shown and graphical picking can
be made. It is here where you will graphically view the model in its various

stages of construction and the ensuing results from the analysis.

2. Output Window

WM AS WS B ek W =1 E3
GL bt

The Output Window shows text output from the program, such as listing of data etc. It is
usually positioned behind the main window and can depute to the front if necessary.
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ANSYS Interface
Graphical Interface vs. Command File Coding

There are two methods to use ANSYS. The first is by means of the graphical user interface or
GUI. This method follows the conventions of popular Windows and X-Windows based
programs.

The second is by means of command files. The command file approach has a steeper learning
curve for many, but it has the advantage that an entire analysis can be described in a small
text file, typically in less than 50 lines of commands. This approach enables easy model
modifications and minimal file space requirements.

The tutorials in this website are designed to teach both the GUI and the command file
approach, however, many of you will find the command file simple and more efficient to use
once you have invested a small amount of time into learning the code.

For information and details on the full ANSYS command language, consult:

Help > Table of Contents > Commands Manual.

FEM Convergence Testing

Introduction

A fundamental premise of using the finite element procedure is that the body is sub-divided
up into small discrete regions known as finite elements. These elements defined by nodes and
interpolation functions. Governing equations are written for each element and these elements
are assembled into a global matrix. Loads and constraints are applied and the solution is then
determined.

The Consequences

Finer meshes come with a cost however: more calculational time and large memory
requirements (both disk and RAM)! It is desired to find the minimum number of elements
that give you a converged solution.

Beam Models

For beam models, we actually only need to define a single element per line unless we are
applying a distributed load on a given frame member. When point loads are used, specifying
more than one element per line will not change the solution, it will only slow the calculations
down. For simple models it is of no concern, but for a larger model, it is desired to minimize
the number of elements, and thus calculation time and still obtain the desired accuracy.

General Models

In general however, it is necessary to conduct convergence tests on your finite element model
to confirm that a fine enough element discretization has been used. In a solid mechanics
problem, this would be done by creating several models with different mesh sizes and
comparing the resulting deflections and stresses, for example. In general, the stresses will
converge more slowly than the displacement, so it is not sufficient to examine the
displacement convergence.

11|Page




ANSYS: Saving and Restoring Jobs

Saving Your Job

It is good practice to save your model at various points during its creation. Very often you
will get to a point in the modeling where things have gone well and you like to save it at the
point. In that way, if you make some mistakes later on, you will at least be able to come back
to this point.

To save your model, select utility Menu Bar -> File -> Save AsJobname.db. YOUr
model will be saved in a file called jobname.db, where jobname is the name that you
specified in the Launcher When you first started ANSYS.

It is a good idea to save your job at different times throughout the building and analysis of the
model to backup your work incase of a system crash or other unforeseen problems.

Recalling or Resuming a Previously Saved Job

Frequently you want to start up ANSY'S and recall and continue a previous job. There are two
methods to do this:

1. Using the Launcher...
o In the ANSYS Launcher, Select Interactive. .. and specify the previously
defined jobname.
o Then when you get ANSYS started, select utility Menu -> File ->
Resume Jobname.db.
o This will restore as much of your database (geometry, loads, solution, etc) that
you previously saved.
2. Or, start ANSYS and select utility Menu -> File -> Resume from... and select
your job from the list that appears.
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Ex.No.: 1
Date:

Problem Specification:

Consider the square plate of uniform thickness with a circular hole with dimensions shown inthe
figure below. The thickness of the plate is 1 mm. The Young's modulus E =10 e7 MPa and the
Poisson ratio is 0.3. A uniform pressure p=1 MPa acts on the boundary of the hole. Assume that
plane stress conditions prevail. The stress and displacement fields are to be determined usingANSYS.

10mm

Step 1: Start-up and preliminary set-up
Create a folder

Create a folder called plate at a convenient location. We'll use this folder to store filescreated during
the ANSYS session.

Start ANSYS
Start > Programs > ANSYS > ANSYS Product launcher

In the window that comes up, enter the location of the folder you just created as yourWorking
directory by browsing to it. All files generated during the ANSYS run willbe stored in this directory.

Specify plate as your Initial job name. The job name is the prefix used for all filesgenerated during
the ANSYS session. For example, when you perform a save operation in ANSYS, it'll store your work
in a file called plate.db in your working directory.

For this tutorial, we'll use the default values for the other fields. Click Run. Forthis tutorial, we'll use
the default values for the other fields. Click Run. Thisbrings up the ANSYS interface. To make best
use of screen real estate, move thewindows around and resize them so that you approximate this
screen arrangement.This way you can read instructions in the browser window and implement them
inANSYS.

Set Preferences

As before, we'll more or less work our way down the Main Menu.
Main Menu > Preferences
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In the Preferences for GUI Filtering dialog box, click on the box next to Structural
Soa tick mark appears in the box. Click OK.

r ]
J\ Preferences for GULF | |

[KEYW] Preferences for GUI Filtering
Individual discipline(s) to show in the GUI

Iv Structural

[~ Thermal

[~ ANSYS Fluid

[~ FLOTRAN CFD
Electromagnetic:

[ Magnetic-Modal
[~ Magnetic-Edge
[~ High Frequency
[ Electric

Mote: If no individual disciplines are selected they will all show.

Discipline options

@« h-Method
OK Cancel Help

Enter Parameters

For convenience, we'll create scalar parameters corresponding to the plate half-widtha, hole radius r,
pressure p, and material properties E and v.

Utility Menu > Parameters > Scalar Parameters

Enter the parameter value for a:
a=10e-3
Click Accept.

Similarly, enter the other parameter values and click Accept after each.
r=7e-3

p=1e6

E=1el3

Nu=0.3

Scalar Parameters 1

lterms

=1.000000000E+13
=03

P =1000000
R =7.000000000E-03

Selection

|4 =1.000000000E-02

Accept Delete Close Help

Close the Scalar Parameters window.

Step 2: Specify element type and constants
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Specify Element Type
Main Menu > Preprocessor> Element Type > Add/Edit/Delete > Add...

Pick Structural Solid in the left field and Quad 4 node 182 in the right field. ClickOK to select this
element.

Only structural element types are shown

Library of Element Types Structural Mass Quad 4 node 182
Link & node 183
Beam Brick & node 185
Pipe 20node 186

concret 65

Shell
Solid-Shell ‘ Quad 4 node 182

Element type reference number
Cancel Help

Defined Element Types:

ype 1 PLANE182

Add... Options... Delete
Close Help

Let's take a look at the online help pages to learn about the properties of this element.
Utility Menu > Help > Help Topics

Select the Search tab, type in pictorial summary as the keyword and click ListTopics. You should
see Pictorial Summary as one of the topics listed; double-clickon this. This brings up the Pictorial
Summary of Element Types help page. Scroll down to Plane182 under Structural 2-D Solid. Note that
the PLANE182 element isdefined by four nodes with two degrees of freedom at each node:
translations UXand UY in the (nodal) x and y-directions.
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Click on the PLANE182 box to bring up the help page for this element. Read theElement Description
and take a look at the figure of the element. Think about whythis element is appropriate for the
problem at hand. Minimize the help window.

If you actually read the Element Description for PLANE182, you'd have noticed that this element
can also be used for axisymmetric problems also. In the axi symmetric case, you would choose
Options for the element in the Element Types menu. Note that in the PLANE182 element type
options menu that comes up, under Elementbehavior, you have the option of
Axisymmetric. For the current problem, we'll of course use the default of Plane stress. Click
Cancel to exit the PLANE182 element type options menu retaining the defaults.

Close the Element Types menu.
Specify Element Constants
Main Menu > Preprocessor> Real Constants > Add/Edit/Delete > Add

This brings up the Element Type for Real Constants menu with a list of the element types defined in
the previous step. We have only one element type and it is automatically selected.

N Element Type for e

Click OK.
You should get a note saying "Please check and change key point setting for elementPLANE182

before proceeding." Close the yellow warning window and the Real Constants menu. To see what this
message implies, let's again take a look at the help pages for PLANE182.

16|Page




A\ ANSYS 130 Help = | B |
Flle Favorites History Help ||
[ Contents [ 'Search [ Index « B4 FF Patn: | // Eement Reference // 1. B [F] Find in Page: =
Keyword Search Pages Found: 172
Hep: ansvs Hep [rLaneiez |+ [ - |
plane 182 (2] =]
¥ Search Options [ Case-Sensitive I A =
Topic Hits Title P NE182 =
B 35 lechanical APDL |+
LANE 152 20 ar APDL 2-D 4-Node Structural Solid
8.4. Modeling ...[13 echanical APDL |_| MP ME ST PR PRN DS DSS <> <> <= <> PP VT EME MFS
2.5. Material ... [10 lechanical APDL | Product Restrictions |
6.1 Modal An...|7 lechanical APDL |
A.191.VMI9.. lechanical APDL .
TRl 3 echanical APDL ] PLANE182 Element Description
2.16. Mixed u... |5 lechanical APDL |
M2 c A
j ;gi = :g ggé: ﬁ)g: ] PLANE182 is used for 2-D modeling of sold structures. The element can be used as either a plane element
5.6 GeneralE.. 4 |Mechanical APDL 4 (plane stress, plane strain or generalized plane strain) or an axisymmetric element. Itis defined by four nodes
MABAQUS Elem... |4 FE Modeler 1 r having two degrees of freedom at each node: translations in the nodal x and v directions. The element has
4.7. Hyperela... |4 echanical APDL plasticity, hyperelasticity, stress stiffening, large deflection, and large strain capabilties. It also has mixed
WM252 echanical APDL | formulation capability for simulating deformations of nearly incompressible elastoplastic materials, and fully
Mvm2s1 3 echanical APDL | incompressible hyperelastic materials.
M|2.19. Automa...|3 lechanical APDL
MA.211. v™M21... |3 echanical APDL | See PLANE 182 in the Theory Reference for the Mechanical APDL and Mechanical Appiications for more details
MIL.3. Meshing ... |3 ids Analysis Gui about this element.
vmM199 3 lechanical APDL
vM198 3 lechanical APDL |
A.201. VM20... |3 echanical APDL | Figure 182.1 PLANE182 Geometry
2.3. A Sample...[3 echanical APDL @
SOLCONTROL (3 lechanical APDL |
MlYyMRO4S-CR1 |3 echanical APDL |
[VM263 2 lechanical APDL
|VM268 2 lechanical APDL
VM257 2 lechanical APDL |~
4 Il >

Under PLANE182 Input Summary, the documentation says that there are no real constants for this

element when KEYOPT (3) =0, 1, 2.

To see what the value of KEYOPT (3) is, bring up the Element Type menu again:

Main Menu > Preprocessor> Element Type > Add/Edit/Delete > Options

K3 i.e. KEYOPT (3) is set to Plane stress. In the help page, under PLANE182 Input Summary, you
can check that plane stress corresponds to KEYOPT (3) =0. Thus, there are no real constants to be
specified. That's why we got the "Please check and change key point settings..." warning message.
Of course, the ANSYS warning could have been less cryptic but what fun would that be.

Cancel the PLANE182 element type options menu, Close the Element Types menu and close the

Element Type sticky menu.
Save your work

Toolbar > SAVE_DB

Step 3: Specify material properties.

Main Menu > Preprocessor >Material Props > Material Models....

In the Define Material Model Behavior menu, double-click on Structural, Linear, Elastic, and

Isotropic.
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Matord Ldt b
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£ Ml Model Nmbar & > & =nansy &
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3 Vorivey
B Dersay
B Mernsl Exparion Cool
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We'll use the previously defined parameter names while specifying the materialproperties. Enter E for
Young's modulus EX, nu for Poisson's Ratio PRXY. ClickOK.

Linear Isotropic Properties for Material Number |

Linear Isotropic Material Properties For Material Number 1

T1
Temperaktures
EX e

PR

Add Temperature | Delete Temperature l Graph '

r .............. CI K ............ ’l Cancel | Help

To double-check the material property values, double-click on Linear Isotropicunder Material
Model Number 1 in the Define Material Model Behavior menu.This will show you the current values
for EX and PRXY. Cancel the LinearIsotropic Properties window.

[ Y b st il el (S <pl.ioal
o 1t 1o o i B e b ke e 3
s -
‘;m Ao Taam I MO Lo M s |
1
Tmowr 5w I
[
e e
L Covpm e \-n'——u.-l -'n.l-J
T =
&« | Ccxw e l =
Al Jds

When you enter parameter names, ANSYS substitutes the corresponding parameter values as soon as
you click OK or Apply.

This completes the specification of Material Model Number 1. When we mesh thegeometry later on,
we'll use the reference no. 1 to assign this material model. Closethe Define Material Model Behavior
menu.

Save your work

Toolbar > SAVE_DB

Step 4: Specify geometry.

Since the geometry, material properties and loading are all symmetric with respect tothe horizontal
and vertical centerlines, we need to model only a quarter of the plate. We will take the origin of the
coordinate system to be at the center of the hole andmodel only the top right quadrant. We'll create
the geometry by creating a square areaof side a and subtracting the circular sector of radius r from it.

Create the Square

Main Menu > Preprocessor > Modeling >Create > Areas >Rectangle > ByDimensions
X1 and X2 are the x-coordinates of the left and right edges of the square, respectively.
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Enter O for X1,a forX2.

Y1 and Y2 are the y-coordinates of the bottom and top edges of the squarerespectively. Enter 0 for
Y1, a forY2.

5
[RECTNG] Create Rectangle by Dimensions
K1,X2 K-cocdinates Ic Ia
¥1,¥2 ‘Y¥-cocrdinates P Ia
oK sonty | concel | b |

Click OK. You should see a square appear in the graphics window.
Create the Circular Sector

Main Menu > Preprocessor > Modeling > Create > Areas > Circle > PartialAnnulus

WP X and WP Y are the x- and y-coordinates of the center of the circular arc. Soenter 0 for both
WP X and WP Y. (WP refers to the Working Plane which by defaultcoincides with the global
Cartesian coordinate system. We won't have to worry aboutthe working plane in this friendly
example.)

Rad-1 is the radius of the inner circular arc. We want to create a solid rather than anannular arc.
Enter O for Rad-1 to create a solid arc.

Rad-2 is the (outer) radius of the arc. Since we had defined the whole radius asParameter r earlier,
enter r for Rad-2.

Theta-1 and Theta-2 are the starting and ending angles of the arc, respectively.These angles need
to be specified in degrees. Enter 0 for Theta-1 and 90 for Theta-2. Click OK.

area X
{* Pick " Unpick
uP % =
v =
Global X =
Yy =
Z =
WP X Ia
Wp ¥ Ig
Rad—1 la
Theta—1 la
Rad—-2 Ir
Theta—2 I99
OK |  apply |
Reset l Cancel |
Help |

This will create and draw the circular sector. You'll see a white line denoting thecircular sector.
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Subtract Circular Sector from Square
Main Menu > Preprocessor >Modeling > Operate > Booleans > Subtract >Areas
In the Input window, ANSYS tells you to "pick or enter base areas from which tosubtract". So we pick

the square area as follows: Hold down the left mouse button,move the cursor over the areas until the
square is selected (it will change color) andrelease the left mouse button. Click OK.

In the Input window, ANSYS now tells you to "pick or enter areas to be subtracted".So, select the
circular sector by holding down and releasing the left mouse button.Click OK.

If you did this correctly, you will see that the circular sector has been subtracted outfrom the square
area.
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You can also select areas during the Boolean subtract operation by simply clicking on them but it
becomes difficult to select areas (and other components) in this fashion in more complicated
geometries. That's why I made you use the "holding-down-the-mouse-and-releasing" technique.

If you picked an area incorrectly, you can unpick it by clicking the right mouse button and selecting
the area. The cursor changes to a downward arrow during an unpick operation. Right-click to return
pick mode.

Save Your Work

Toolbar > SAVE_DB

Step 5: Mesh geometry.
Bring up the MeshTool:

Main Menu > Preprocessor >MeshTool
The MeshTool is used to control and generate the mesh.

Set Meshing Parameters

We'll now specify the element type, real constant set and material property set to beused in the
meshing. Since we have only one of each, we can assign them to theentire geometry using the
Global option under Element Attributes.

Make sure Global is selected under Element Attributes and click on Set.
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Element Attributes:
|Global ~1 Set
I Smart Size
= =
Fine 1= Coarse
Size Controls:
Global Set I Clear I
Sreas Set ] Clear I
Lines Set I Clear |
Copy | Flip I
Layer Set I Clear |
Keypts Set l Clear |
FMesh: l Areas ~ |
Shape: T = Ouad
= Free T Mappedf Sweep
| 4 sided -1
Mesh l Clear I
Refine at:  |Elements ~1
Refine I
Close | Help |

This brings up the Meshing Attributes menu. You will see that the correct elementtype and material
number are already selected since we have only one of each. Recallthat no real constants need to be
defined for PLANE182 element type with the planestress key option.

Define attributes for elements

[TY¥PE] Element type number | 1 PLAMELEZ j

[MAT] Maternial number ,1—;|

[REAL] Real constant set number ll—Ll

[ES¥5S] Elermment coordinate sys lo—Ll

[SECMUN] Section number [Mone defined |

[TSHAP] Target element shape |Stra|ght||r|e j
(s ] 4 Cancel Help

Click OK. ANSYS now knows what element type and material type to use for themesh.
Set Mesh Size

Instead of setting the mesh size at each boundary, we'll use the Smart Size optionwhich enables
automatic element sizing. Click on the SmartSize checkbox so that atickmark appears in it.
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| Global ¥ set

IV Smart Size
4 [ i
Fine 5 Coarse
Size Controls:
- MNak | Mlaas I

The only input necessary for the SmartSize option is the overall element size level formeshing. The
element size level determines the fineness of the mesh. Its value iscontrolled by the slider shown in
the above picture. Change the setting for the overallelement size level to 5 by moving the slider
under SmartSizefrom the left.

Mesh Areas

In the MeshTool, make sure Areas is selected in the drop-down list next to Mesh.This means the
geometry components to be meshed are areas (as opposed to lines orvolumes). We'll use
quadrilateral elements. So make sure the default option of Quadis selected under Shape. We'll also
use the default ofFreemeshing.

Click on the Mesh button. This brings up the pick menu.

* pick " Umpick

{* Single {" Box

(" Polygon (" gircle
{" Loop

Count =
Maximuam =
Minimuam = 1

Area No. =

{¢ List of Items

(" Min, Max, Inc

| OK I Apply I

Reset ‘ Cancel |

Pick All Help I

In the Input window, ANSYS tells you to "pick or enter areas to be meshed". Sincewe have only one
area to be meshed, click on Pick All. The geometry has beenmeshed and the elements are plotted in
the Graphics window. Close the MeshTool.

Save Your Work

Toolbar > SAVE_DB
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Step 6: Specify boundary conditions.

Next, we step up to the plate to define the displacement constraints and loads. Recallthat in ANSYS
terminology, the displacement constraints are also "loads". As in the truss tutorial, we'll apply the
loads to the geometry rather than the mesh. That way wewon't have to reapply the loads on
changing the mesh.

Apply Symmetry Boundary Conditions
ANSYS provides the option of applying a "symmetry boundary condition" along lines of symmetry.

Main Menu > Preprocessor > Loads > Define Loads > Apply > Structural >Displacement
> Symmetry B.C. > On Lines

Select the straight lines corresponding to the left and bottom edges (which are the lines of symmetry
for this problem) by clicking on them. Click OK in the pick menu. The symbol s appears along these
lines indicating that the symmetry B.C. is applied along these lines.

Apply Pressure

Main Menu > Preprocessor > Loads > Define Loads > Apply > Structural >Pressure > On
Lines

Select the circular arc and click OK. This brings up the Apply Pressure on Linesmenu. Enter p for
Value and click OK. A single red arrow denotes the pressure and the direction in which it is acting.

Check Loads
Let's check that the displacement constraints have been applied correctly.

Utility Menu > List > Loads > DOF constraints > On All Lines
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LIST CONSTRAINTS ON ALL SELECTED LINES

LINE LOAD LABEL UALUE(S)
8 SYMM 0.0000
9 SYMM 0.0000

Symmetry BCs are applied on lines 8 and 9. Turn on line humbering:
Utility Menu >PlotCtrils> Numbering

Turn on Line numbers and click OK. Are lines L8 and L9 the ones on which you want the symmetry
BCs?

Similarly, check that the pressure is applied correctly using Utility Menu > List >Loads > Surface
Loads > On All Lines. Note that VALI and VALJ would be different if the applied pressure were
linearly varying along the line.

Turn off line numbering: Utility Menu >PlotCtrls> Numbering. Turn off Line numbersand click
OK.

Save Your Work

Toolbar > SAVE_DB

Step 7: Solve.

Enter solution module:

Main Menu > Solution

Enter check in the Input window. If the problem has been set up correctly, there will be no errors or
warnings reported. If you look in the Output window, you should seethe message: The analysis data
was checked and no warnings or errors were found.

Main Menu > Solution > Solve > Current LS

Recall from the truss tutorial that this solves the current load step (LS) i.e. the current loading
conditions. In this problem also, there is only one load step.

Review the information in the /STATUS Command window. Close this window.

Click OK in Solve Current Load Step menu.
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Solve Current Load Step |

[SOLVE] Begin Solution of Current Load Step

Review the summary information in the lister window {entitled "/STATUS
Command®), then press OK to start the solution.

.................................

0K ‘ Cancel Help

ANSYS performs the solution and a yellow window should pop up saying "Solution is done!”

Verify that ANSYS has created a file called plate.rst in your working directory. This file
contains the results of the (previous) solve.

Step 8: Postprocessor the Results
Enter the Postprocessing module to analyze the solution.

Main Menu > General Postproc
Plot Deformed Shape

Main Menu > General Postproc> Plot Results > Deformed Shape

Select Def + undeformedand click OK.

This plots the deformed and undeformed shapes in the Graphics window. The maximum deformation
DMX is 0.232E-08m as reported in the Graphics window. Note that the deformation is magnified in

the plot so as to be visible.

The deformation would be better visible if the foreground and background were not of the same
color. Turn off the background:

Utility Menu >PlotCtris> Style > Background > Display Picture Background

To get the background back, you just have to select this again.

PN ANSYS Oraptscs DTS
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Animate the deformation:

Utility Menu >PlotCtris> Animate > Deformed Shape...
Select Def + undeformedand click OK. Select Forward Only in the AnimationController.

The left and bottom edges move parallel to them which means that the full deformed plate
is also symmetric about these edges. This shows that the symmetry boundary condition at
these edges is imposed correctly. The circular edge of the holemoves outward which is
what one would expect from the outward pressure acting along it. Thus, the deformation of
the structure agrees with the applied boundary conditions and matches with what one
would expect from intuition.

Close the Animation Controller.

Plot Nodal Solution of von Mises Stress

To display the von Mises stress distribution as continuous contours, select

Main Menu > General Postproc> Plot results > Contour Plot > Nodal Solution

Select Stress from the left list, von Mises SEQV from the right list and click OK.

The contour plot will show you the locations of the maximum and minimum values with the labels MX
and MN, respectively. Are these locations where you expect them? SMX and SMN values reported in
the Graphics window are the corresponding maximum and minimum stress values.

The diagonal is an additional line of symmetry. How symmetric is your result about the diagonal?
Save this plot to a file:

Utility Menu >PlotCtris> Hard Copy > To File

Select the file format you want and type in a filename of your choice under saveto: and click OK.
Check that the file has been created in your working directory.

When you plot the "Nodal Solution", ANSYS obtains a continuous distribution as follows:
1. It determines the average at each node of the values of all elements connected to the node.

2. Within each element, it linearly interpolates the average nodal value obtained in the previous step.




Plot Element Solution of von Mises Stress
To obtain results without nodal averaging, select
Main Menu > General Postproc> Plot results > Contour Plot > Element Solution

Select Stress from the left list, von Mises SEQV from the right list and click OK.This displays the
von Mises stress results as discontinuous element contours.

Save this plot to a file: Utility Menu >PlotCtris> Hard Copy > To File

Element solution contours are determined by linear interpolation within each elementbut no
nodal averaging is performed. The discontinuity between contours of adjacent elements is an
indication of the gradient across elements. The inter-element discontinuities in our solution
are relatively small compared to the stress levels. This indicates that the mesh resolution is

reasonably good.

Query Results

To determine the value of the first principal stress sigmal at a selected location, select

Main Menu > General Postproc> Query Results >SubgridSolu

This brings up the Query Subgrid Solution Data menu. Select Stress from the left list, 1st principal
S1 from the right list and click OK.

This brings up the pick menu. You can click on any location in the geometry andANSYS will print the

sigmal value at that location. Try querying the values at a fewlocations. Note that the coordinates of
the picked location and the corresponding solution value are reported in the pick menu.

Cancel the pick menu.

Step 9: Validate the results
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It is very important that you take the time to check the validity of your solution.This section leads
you through some of the steps you can take to validate yoursolution.

Simple Checks

Does the deformed shape look reasonable and agree with the applied boundaryconditions? We
checked this in step 8.

Do the reactions at the supports balance the applied forces for static equilibrium? Tocheck this, select
Main Menu > General Postproc> List Results > Reaction Solution

Select allstrucforc F for Item to be listed and click OK.

The total reaction force in the x-direction is -7000 N.

Applied force = (pressure) x (projected distance in x-direction of the line along whichthe constant
pressure acts) = (p) (r) = 7000 N in positive x-direction.

So the reaction cancels out the applied force in the x-direction. Similarly, you cancheck that this is
true in the y-direction also.

Refine Mesh

Let's repeat the calculations on a mesh with overall element size level underSmartSize set to 4
instead of 5 and compare the results on the two meshes. Delete thecurrent mesh:

Main Menu > Preprocessor > Mesh Tool

Select Clear under Mesh: and Pick allin the pick menu. The mesh is deleted.

Set the overall element size level under SmartSize to 4 by dragging the slider to theleft. Click on
Mesh and Pick All.

In the Output window, check how many elements are contained in this mesh? Yournew mesh should
have 276 quadrilateral elements.

Obtain a new solution: Main Menu > Solution > Solve > Current LS

Plot nodal solution of the von Mises stress:
Main Menu > General Postproc> Plot results > Contour Plot > Nodal Solution

Select Stress from the left list, von Mises SEQV from the right list and click OK.
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Compare this with the von Mises contours for the previous mesh:

The two results compare well with the finer mesh contours being smoother asexpected. Compare the
maximum stress and displacement values:

Coarser Mezh | Finer Mesh
DM | 0.232e-8m 0.234e-Bm
SAME | 3.6400Pa 3. 740MPa

The maximum displacement value changes by less than 1% and the maximum vonMises stress value
by less than 3%. This indicates that the meshes used provideadequate resolution.

Exit ANSYS
Utility Menu > File > Exit

Select Save Everything and click OK.
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Ex.No.: 2

Date: STRESS ANALYSIS OF A BRACKET

The problem to be modeled in this example is a simple bracket shown in the following figure. This
bracket is to be built from a 20 mm thick steel plate. A figure of the plate is shown below.

This plate will be fixed at the two small holes on the left and have a load applied to the larger hole on
the right.
Preprocessing: Defining the Problem
1. Give the Bracket example a Title
Utility Menu > File > Change Title
2. Form Geometry
Boolean operations will be used to create the basic geometry of the Bracket.
a. Create the main rectangular shape
The main rectangular shape has a width of 80 mm, a height of 100mm and the
bottom left corner is located at coordinates (0,0)
b. Create the circular end on the right hand side
The center of the circle is located at (80,50) and has a radius of 50 mm
¢. Now create a second and third circle for the left hand side using the following

dimensions:
parameter circle 2 circle 3
XCENTER 0 0
YCENTER 20 80
RADIUS 20 20
d. Create a rectangle on the left hand end to fill the gap between the two small circles.
XCORNER -20
YCORNER 20
WIDTH 20
HEIGHT 60
e. Screen should now look like the following
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S\ ANSYS Graphics aplot type=1 mat=1 real=1 csys=0
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f. Boolean Operations - Addition
Now add these five discrete areas together to form one area.
= To perform the Boolean operation, from the Preprocessor menu select:
Modeling > Operate > Booleans > Add > Areas

M\ ANSYS Graphics aplot type=1 mat=1 real=1 csys=0

L
EFTRT
TYFE MR

2D Flane JSuress Bracker

g. Create the Bolt Holes from this plate.

Create the three circles with the parameters given below:

parameter || circle 1 || circle 2 || circle 3
WP X 80 0 0
WPY 50 20 80
radius 30 10 10
= Select
Preprocessor > Modeling > Operate > Booleans > Subtract
> Areas
» Select the base areas from which to subract (the large plate that was
created)

Next select the three circles that we just created. Click on the three circles
that you just created and click 'OK'.
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Define the Type of Element
As in the verification model, PLANE82 will be used for this example
o Preprocessor > Element Type > Add/Edit/Delete
o Use the 'Options..." button to get a plane stress element with thickness

Define Geometric Constraints
o Preprocessor > Real Constants > Add/Edit/Delete
o Enter a thickness of 20mm.

Element Material Properties
o Preprocessor > Material Props > Material Library > Structural > Linear >
Elastic > Isotropic
EX 200000

Properties of Steel.
P PRXY 0.3

Mesh Size
o Preprocessor > Meshing > Size Cntrls> Manual Size > Areas > All Areas

o Select an element edge length of 5. Again, we will need to make sure the model has

converged.
Mesh
o Preprocessor > Meshing > Mesh > Areas > Free and select the area when
prompted

(Alternatively, the command line code for the above step is AMESH,ALL)
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Saving Your Job
Utility Menu > File > Save as

Solution Phase: Assighing Loads and Solving

You have now defined your model. It is now time to apply the load(s) and constraint(s) and solve the
the resulting system of equations.

1. Define Analysis Type
o 'Solution’ > 'New Analysis' and select 'Static'.

2. Apply Constraints
As illustrated, the plate is fixed at both of the smaller holes on the left hand side.
o Solution > Define Loads > Apply > Structural > Displacement > On Nodes
o Instead of selecting one node at a time, you have the option of creating a box,
polygon, or circle of which all the nodes in that area will be selected. For this case,
select 'circle' as shown in the window below. Click at the center of the bolt hole and
drag the circle out so that it touches all of the nodes on the border of the hole.

i
-
-
-

Maximus

MHode No. =

For Heyboard EBmtry:
i+ List of Items

o HMin, Max, Ine

Apply |
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o Click on 'Apply' in the 'Apply U,ROT on Lines' window and constrain all DOF's in the
'Apply U,ROT on Nodes' window.
o Repeat for the second bolt hole.
3. Apply Loads

As shown in the diagram, there is a single vertical load of 1000N, at the bottom of the large
bolt hole. Apply this force to the respective keypoint (Solution > Define Loads > Apply >
Structural > Force/Moment > On Keypoints Select a force in the y direction of -1000)
The applied loads and constraints should now appear as shown below.

M\ ANSYS Graphics NPLOT

2D Plane Zezess Bracke®

4. Solving the System
Solution > Solve > Current LS
Post-Processing: Viewing the Results
1. Convergence using ANSYS
As shown previously, it is necessary to prove that the solution has converged. Reduce
the mesh size until there is no longer a sizeable change in your convergence criteria.
2. Deformation
o General Postproc> Plot Results >Def + undeformed to view both the
deformed and the undeformed object.

The graphic should be similar to the following
,ﬂlnns'rs Graphics PLDISP,1

ED Flane Fuzess Braskae
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o Observe the locations of deflection. Ensure that the deflection at the bolt hole is
indeed 0.
3. Deflection
o To plot the nodal deflections use General Postproc> Plot Results > Contour
Plot > Nodal Solution then select DOF Solution - USUM in the window.

J\ ANSYS Graphics PLNSOL,U,5UM,0, 1

o Alternatively, obtain these results as a list. (General Postproc> List Results >
Nodal Solution...)

o Are these results what you expected? Note that all translational degrees of freedom
were constrained to zero at the bolt holes.

4. Stresses

o General Postproc> Plot Results > Nodal Solution... Then select von Mises

Stress in the window.
_ﬂnHSTS Graphics PLNSOL,S,EQV,0,1

NODAL. FOLUTIOR

ZD Flane Bnxess Brackaes

o List the von Mises stresses to verify the results at certain nodes
General Postproc> List Results. Select Stress, Principals SPRIN
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Ex.No.: 3 STRESS ANALYSIS OF AN AXI-SYMMETRIC
Date: COMPONENT

Problem Description:

The model will be that of a closed tube made from steel. Point loads will be applied at the center of
the top and bottom plate to make an analytical verification simple to calculate. A 3/4 cross section
view of the tube is shown below.

As a warning, point loads will create discontinuities in the model near the point of application. If you
chose to use these types of loads in your own modeling, bevery careful and be sure to understand
the theory of how the FEA package is applyingthe load and the assumption it is making. In this case,
we will only be concernedabout the stress distribution far from the point of application, so the
discontinuities will have a negligible effect.

=\

2 o
N
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— ~

~
SIOE
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Preprocessing: Defining the Problem

1. Give example a Title
Utility Menu > File > Change Title .../title, Axisymmetric Tube

2. Open preprocessor menu
ANSYS Main Menu > Preprocessor/PREP7

3. Create Areas

Preprocessor > Modeling > Create > Areas > Rectangle > By DimensionsRECTNG, X1, X2, Y1, Y2.
For an axisymmetric problem, ANSYS will rotate the area around the y-axis at x=0.Therefore, to
create the geometry mentioned above, we must define a U-shape.We are going to define 3
overlapping rectangles as defined in the following table:
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Rectangle X1/X2 Y1 Y2

1 D 2010 |5
2 15|20 |0 (100
3 0 |20 |95 100

4. Add Areas Together
Preprocessor > Modeling > Operate > Booleans > Add >Areas ADD, ALL

Click the Pick All button to create a single area.

5. Define the Type of Element
Preprocessor > Element Type > Add/Edit/Delete...

For this problem we will use the PLANE182 (Structural, Solid, Triangle 6node) element. This element
has 2 degrees of freedom (translation along the X and Y axes).

Many elements support axisymmetry, however if the Ansys Elements Reference (which can be found
in the help file) does not discuss axisymmetric applications for aparticular element type, axisymmetry
is not supported.

6. Turn on Axisymmetry

While the Element Types window is still open, click the Options... button.Under Element
behavior K3 select Axisymmetric.

m PLANE?2 element type options I _ﬂ
Options for PLANEZ2, Element Type Ref. No. 1
Element behavior K3 v
Extra stress output K5 INo extra output ZI
Element output K6 [Basic element ~|
OK | Cancel | Help |

7. Define Element Material Properties.

Preprocessor > Material Props > Material Models > Structural > Linear > Elastic >Isotropic
In the window that appears, enter the following geometric properties for steel:
1. Young's modulus EX: 200000
2. Poisson's Ratio PRXY: 0.3

8. Define Mesh Size

Preprocessor > Meshing > Size Cntrls>ManualSize> Areas > All Areas
For this example we will use an element edge length of 2mm.
9. Mesh the frame

Preprocessor > Meshing > Mesh > Areas > Free > click 'Pick All'
Your model should know look like this:
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Solution Phase: Assighing Loads and Solving

1. Define Analysis Type
e Solution > Analysis Type > New Analysis > StaticANTYPE,0

2. Apply Constraints
e Solution > Define Loads > Apply > Structural > Displacement >Symmetry B.C. > On
Lines

Pick the two edges on the left, at x=0, as shown below. By using the symmetry
B.C.command, ANSYS automatically calculates which DOF's should be constrained forthe line of
symmetry. Since the element we are using only has 2 DOF's per node, wecould have constrained the
lines in the x-direction to create the symmetric boundaryconditions.

e

e  Utility Menu > Select > Entities

Select Nodes and By Location from the scroll down menus. Click Y coordinatesand type
50 into the input box as shown below, then click OK.
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i Nodes -

:By Location E]

¢ X ooordinates
& ¥ coordinates
T Zcoordinates
Min,Mecc

(50

® From Full
¢ Reselact
O Also Select
< Unselect
Sele All nvert I
Sele None | el Delo |
oK _| _appy

Flot Replot |
Cancel | Help |

e Solution > Define Loads > Apply > Structural > Displacement > On Nodes >PickAll

Constrain the nodes

in the y-direction (UY). This is required to constrain the model in space;

otherwise it would be free to float up or down. The location to constrain the model in the y direction
(y=50) was chosen because it is along a symmetry plane. Therefore, these nodes won't move in the
y-direction according to theory.

3. Utility Menu > Sel

In the select entities win

ect > Entities

dow, click Select All to reselect all nodes. It is important to always reselect

all entities once you've finished ensuring future commands are applied to the whole model and not

just a few entities. Once

4. Apply Loads:

you've clicked Select All, click on Cancel to close the window.

e Solution > Define Loads > Apply > Structural > Force/Moment > On Key points
Pick the top left corner of the area and click OK. Apply a load of 100 in the FY direction.

e Solution > Define Loads > Apply > Structural > Force/Moment >On Key points
Pick the bottom left corner of the area and click OK. Apply a load of -100 in the FY direction.

e The applied

5. Solve the System:

loads and constraints should now appear as shown in thefigure.

JUL 31 2003
15:08:28

Axisymmetric Tube
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e Solution > Solve > Current LS SOLVE
Determine the Stress Through the Thickness of the Tube.

e Utility Menu > Select > Entities...

Select Nodes > By Location > Y coordinates and type 45,55in the Min,Max box, as shown below

and click OK.

]
|Nodes "l

[By Location L]

" X coordinates
@& Y coordinates
' Zcoordinates
Min, Max

45,55

@ From Full
" Reselect
 Also Select
" Unselect

SeleaAll |  Invert |
Sele None| sele Belo |
oK | _apply |
Plot | Replot |
Cancel | Help |

e General Postproc> List Results > Nodal Solution > Stress >Components SCOMP

The following list should pop up.

AR SSS— =
e
S|
THE FOLLOMING X.¥.2 UALUES ARE IN GLOBAL COORDINATES
NODE sX sy s2 sxy svz sx2
%2 -0, 76999%E-0S5 0.17893 O.18640E-ON-0.133T2E-04 ©.0000 ©.0008
W4 ©.13828E-95 0.17873 ~0.52933£-03-0.32806E-06 ©.0000 0.0089
46 ©.60838BE-DS 8.17867 ~D.79076E-03 ©,.17733E-05 00,0008 9.0000
W8 ©.S3370E-PS 8.17866 “0.7929%E-03-0,.50904E-06 ©,.0000 0.0008
S8 ©.13%02E-05 0.17872 “0.5S310%E-03 0.38995E-06 ©.0000 ©.0000
S2 -0.7606S5E-0S 0.17833 0.1TSUGE-ON 0.132TSE-0Y ©.0000 ©.0000
182 ©0.%598%E-04 0.18521 0.23216E-02-0.22292E-04 ©.0000 0.0000
184 0.3217S8E-04 0.18584 0.16776E-02-0.355%TE-05 ©.0000 0.0000
186 0.24S72E-04 0.18551 D.1353TE-02 0.117TS4E-05 0.0000 0.0000
188 0.25668E-04 0.18552 0.13562E-02 0.33402E-06 0.0000 0.0000
190 0.32273E-04 0.18555 0.16803E-02 0.360SSE-05 0.0000 0.0000
192 0.56064E-04 0.18522 0.23258E-02 0.22180E-04 0.0000 0.0000
723 0.96010E-04 0.18205 0.74230E-03 0.16929E-03 ©.0000 ©.0000
T24 0.90010E-04 0.13206 0.30056E-03 0.S460TE-04 ©.0000 ©.0069
725 0.87627E-04 0.18206 0.15392E-03-0.15236E-05 ©.0000 0.0008
726 ©.89870E-DY ©.13206 B.30047E~03-0 . SS9TSE-BY ©.0000 0.08009
727 ©.95814E-04 0.13205 B.THISTE-03-0.16999E-03 ©.0008 9.0080 -
MININUM VALUES
NODE 42 us a8 72T w2 “2
URMLUE -B TEN99E-0S B 17266 -0 T9294E-03-0 16993F-03 0 0008 8. _00an l’

If you take the average of the stress in the y-direction over the thickness of the tube,
(0.18552 + 0.17866)/2, the stress in the tube is 0.182 MPa, matching the analytical solution. The
average is used because in the analytical case, it is assumed the stress is evenly distributed across
the thickness. This is only true when the location is far from any stress concentrators, such as
corners. Thus, to approximate the analytical solution, we must average the stress over the thickness.
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[E));'ule\-m' - 4 MODAL ANALYSIS OF A CANTILEVER 2D-PLATE

Step 1: Set preferences.
1. Main Menu>Preferences
2. Turn on structural filtering. The options may differ from what is shown here since they
depend on theANSYS product you are using.
3. OK to apply filtering and close the dialog box.

Step 2: Define element types and options.

Main Menu> Preprocessor> Element Type> Add/Edit/Delete
Add an element type.

Structural solid family of elements.

Choose the 8-node quad (PLANE183).

OK to apply the element type and close the dialog box.

Options for PLANE183 are to be defined.

Choose plane stress with thickness option for element behavior.

OK to specify options and close the options dialog box.

Close the element type dialog box.

CONOUIAWN R

Step 3: Define material properties.

Main Menu> Preprocessor> Material Props> Material Models
Double-click on Structural, Linear, Elastic, Isotropic.

Enter 30e6 for EX

Enter 0.27 for PRXY.

OK to define material property set and close the dialog box.

Density = 7.8e6

Material> Exit

NounhwhR

Step 4: Build Geometry.
1. Main Menu> Preprocessor> Modeling> Create> Areas> Rectangle> By
Dimensions
2. Enter the following:
X1 = 0 (Note: Press the Tab key between entries)

X2 =10
Y1=0
Y2 =25

3. Apply to create the first rectangle.
4. OK to create the second rectangle and close the dialog box.

Step 5: Generate Mesh.
Main Menu> Preprocessor> Meshing> Mesh Tool
e Set area element edge length to 1 and select mapped mesh option and mesh the
area.

Step 6: Solution: Assigning Loads and Solving.
1. Define Analysis Type
e Solution > Analysis Type > New Analysis > Modal ANTYPE,2
2. Set options for analysis type:
e Select: Solution > Analysis Type > Analysis Options...
e The following window will appear.
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M\ Modal Analysi

[MODOPT] Mode extraction method

3

Block Lanczos

 PCG Lanczos
" Reduced
 Unsyrmmetric
7 Damped
¢ QR Damped
{7 Supernode
Meo. of modes to extract
(must be specified for all methods except the Reduced method]
[MHPAMD]
Expand mode shapes v Yes
MMODE Mo. of modes to expand
Elcalc Calculate elem results? [ Mo
[LUMPPA] Use lumped mass approx? [ Mo
[PSTRES] Incl prestress effects? [ No

(ol.% Cancel Help

e As shown, select the Block Lanczosmethod and enter 5 in the 'No. of modes to

extract'

e Check the box beside 'Expand mode shapes' and enter 5 in the 'No. of modes to
expand'

e Click 'OK'.

The following window will then appear.

[MODOPT] Options for Block Lanczes Modal Analysis

FREQE End Frequency

FREQER Start Freq (initial shift) D

Nrmkey Mormalize mode shapes |-|-D rmass matrix j

OK Cancel Help

e For a better understanding of these options see the Commands manual.
e For this problem, we will use the default options so click on OK.

3. Apply Constraints

e Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
e Fix Keypoint 1 (i.e. all DOFs constrained).

4. Solve the System
e Solution > Solve > Current LS

Step 7: Postprocessing: Viewing the Results.
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1. Verify extracted modes against theoretical predictions

Select: General Postproc> Results Summary

2. View Mode Shapes

Select: General Postproc> Read Results > First Set

This selects the results for the first mode shape

Select General Postproc> Plot Results > Deformed shape. Select 'Def +
undefedge'

The first mode shape will now appear in the graphics window.

To view the next mode shape, select General Postproc>ReadResults> Next
Set. As above choose General Postproc>PlotResults> Deformed shape.
Select 'Def + undef edge'.

3. Animate Mode Shapes.

Ex. No. :

Select Utility Menu (Menu at the top) > Plot Ctrls> Animate > Mode Shape
The following window will appear

s Animate Mode Shape

DOF solution NI Deforned Shape

Stress
Strain-total
(33
s::-agryn-ehst ic
Strain-thermal
Strain-plastic

g:;:i::g:eh:g +|[Deforned Shape

Keep the default setting and click 'OK'. Then animated mode shapes

5 MODAL ANALYSIS OF A CANTILEVER BEAM
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Date:

IOAOl m

0.01m

1.0m

N\
|

Modulus of Elasticity (E) = 206800(10¢ ) N/m?
Density = 7830 kg/m?

Step 1: Preprocessing: Defining the Problem.
1. Main Menu>Preferences
2. Turn on structural filtering. The options may differ from what is shown here since they
depend on the ANSYS product you are using.
3. OK to apply filtering and close the dialog box.

Step 2: Define element types and options.

Main Menu> Preprocessor> Element Type> Add/Edit/Delete
Add an element type.

Structural beam family of elements.

Choose the BEAM189.

OK to apply the element type and close the dialog box.

NAWNR

Main Menu> Preprocessor> Preprocessor > Sections > Beam > Common Sections
1. Enter B=0.01
2. Enter H=0.01
3. Ok

Step 3: Define material properties.

Main Menu> Preprocessor> Material Props> Material Models
Double-click on Structural, Linear, Elastic, Isotropic.

Enter 206800e6 for EX.

Enter 0.27 for PRXY.

Ok

Enter 7830 for density

OK to define material property set and close the dialog box.
Material> Exit

PNONAWN R

Step 4: Modeling.
1. Main Menu> Preprocessor> Modeling > Create >keypoints> in active cs
Createkeypoint 1 at 0,0,0 and create keypoint 2 at 1,0,0

2. Main Menu> Preprocessor> Modeling> Create>line>straight line
Create line throughkeypoint 1 to 2
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Step 5: Meshing.
1. Main Menu> Preprocessor>meshing> mesh tool
e Set the no of element division to 100 in line set controls and mesh the line

Step 6: Solution: Assigning Loads and Solving
1. Define Analysis Type
e Solution > Analysis Type > New Analysis > Modal ANTYPE,2
2. Set options for analysis type
e Select: Solution > Analysis Type > Analysis Options
e The following window will appear

o

[MODOPT] Mode extraction method

{ Block Lanczos
" PCG Lanczos
" Reduced

" Unsymmetric
" Damped I
" QR Damped
" Supernode

MNo. of modes to extract

(rmust be specified for all methods except the Reduced method)

[MXPAND]
Expand mode shapes [v Yes

MMODE Mo, of modes to expand

Elcalc Calculate elem results? [~ No

[LUMPM] Use lumped mass approx? ™ Mo
[PSTRES] Incl prestress effects? ™ Neo

oK Cancel Help

As shown, select the Block Lanczosmethod and enter 5 in the 'No. of mdes to

extract'

® Check the box beside 'Expand mode shapes' and enter 5 in the 'No. of modes to
expand'

e C(lick 'OK'

e The following window will then appear
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[MODOPT] Options for Block Lanczos Modal Analysis

FREQE Start Freq (initial shift) y
FREQE End Frequency 0
Nrmkey Normalize mode shapes To mass matrix j

oK Cancel Help

e For a better understanding of these options see the Commands manual.
e For this problem, we will use the default options so click on OK.

3. Apply Constraints
e Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
e Fix Keypoint 1 (i.e. all DOFs constrained).

4. Solve the System
e Solution > Solve > Current LS SOLVE

Step 7: Postprocessing: Viewing the Results.

1. Verify extracted modes against theoretical predictions
e Select: General Postproc> Results Summary...
e The following window will appear

X

~~~~~ INDEX OF DATA SETS ON RESULTS FILE wwwmx

SET  TIME/FREQ LOAD STEP  SUBSTEP CUMULATIUE
1 8.3000 1
2 sz2.en 1 2
3 145,84 1

N 285.51 1
S 872,54 1

NEwn -

3
[
5

e The following table compares the mode frequencies in Hz predicted by theory and
ANSYS.

Note: To obtain accurate higher mode frequencies, this mesh would have to be refined even more
(i.e. instead of 10 elements, we would have to model the cantilever using 15 or more elements

depending upon the highest mode frequency of interest).
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2. View Mode Shapes

Select: General Postproc> Read Results > First Set
» This selects the results for the first mode shape
Select General Postproc> Plot Results > Deformed shape.
Select 'Def + undef edge'
The first mode shape will now appear in the graphics window.
To view the next mode shape, select General Postproc> Read Results > Next
Set . As above choose General Postproc> Plot Results > Deformed shape.
Select 'Def + undef edge'.
The first four mode shapes should look like the following:

J\ ANSYS Graphics =] B2

1
DISPLACEMENT

‘D ISPLACEMENT

AN3YE 5.7.1
STEP=1
SUB =1
FREQ=5.2
DMX =z2.26

STEP=1

SUB =2
FREQ=5z.011
DM =2.26

DISPLACEMENT AN3YE 5.7.1 DISPLACEMENT ANBYS 5.7.1

STEP=1
SUB
FREQ=145.6238
DMX =2.26

STEP=1

SUE =4
FREQ=255.512
DMX =2.262

=2

3. Animate Mode Shapes

Select Utility Menu (Menu at the top) > Plot Ctrls> Animate > Mode Shape

The following window will appear

Animation data
No. of frames to create |1B
Time delay <seconds> s i
Acceleration Type
" Linea

" Sinusoidal

Nodal Solution Data
Display Type

Strain-total

Def + undef edge

Energy Translation Ux
Strain—-elastic uy
Strain-thermal uz
Strain—plastic USUM N

Strain-creep
Strain-other 2

F)efomed Shape

OK Cancel Help |

Keep the default setting and click 'OK’
The animated mode shapes are shown below.
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Ex.No.: 6 MODAL ANALYSIS OF A SIMPLY SUPPORTED
Date: BEAM

0.01m

e 10m |
00lm

Modulus of Elasticaty (E) = 206800(106 ) N/m?

Density = 7830 kg/m?

Step 1: Preprocessing: Defining the Problem.
1. Main Menu>Preferences
2. Turn on structural filtering. The options may differ from what is shown here since they
depend on the ANSYS product you are using.
3. OK to apply filtering and close the dialog box.

Step 2: Define element types and options.

Main Menu> Preprocessor> Element Type> Add/Edit/Delete
Add an element type.

Structural beam family of elements.

Choose BEAM189.

OK to apply the element type and close the dialog box.

nAWNR

Main Menu> Preprocessor>Preprocessor> Sections> Beam> Common Sections
1. Enter B=0.01
2. Enter H=0.01
3. Ok

Step 3: Define material properties.

Main Menu> Preprocessor>Material Props> Material Models
Double-click on Structural, Linear, Elastic, Isotropic.

Enter 206800e6 for EX.

Enter 0.27 for PRXY.

Enter 7830 for density.

OK to define material property set and close the dialog box.
Material> Exit

NOUAWN R

Step 4: Modeling.
1. Main Menu> Preprocessor> Modeling> Create>key points>in active cs
Create key point 1 at 0,0,0 and create key point 2 at 1,0,0
2. Main Menu> Preprocessor> Modeling> Create>line>straight line
Create line through key point 1 to 2

Step 5: Meshing.

1. Main Menu> Preprocessor>meshing>mesh tool
e Set the no of element division to 100 in line set controls and mesh the line
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Step6: Solution: Assignhing Loads and Solving.
1. Define Analysis Type
e Solution > Analysis Type > New Analysis > Modal ANTYPE, 2
2. Set options for analysis type:
e Select: Solution > Analysis Type > Analysis Options
The following window will appear

[MODOPT] Mode extraction method

7 Reduced

© Unsymmetric
" Damped ]
¢~ QR Damped
~ Supernode

No. of modas to axtract

(must be specified for all methods except the Reduced method)

[MXPAND]
Expand mode shapes ¥ Yes

MMODE Mo. of modes to expand

[LUMPM] Use lumped mass approx?  No
[PSTRES] Incl prestress effects? ™ No

oK Cancel Help
o As shown, select the Block Lanczosmethod and enter 5 in the 'No. of modes to
extract'
e Check the box beside 'Expand mode shapes' and enter 5 in the 'No. of modes to
expand'
e C(lick 'OK'

The following window will then appear.

[MODOPT] Options for Block Lanczos Modal Analysis

FREQE Start Freq (initial shift) Cl
FREQE End Frequency I:I

MNrmkey MNormalize mode shapes |T0 mass matrix ﬂ

OK Cancel Help
b

=
e For a better understanding of these options see the Commands manual.
e For this problem, we will use the default options so click on OK.

3. Apply Constraints
e Solution > Define Loads > Apply > Structural > Displacement >On
Keypoints
fix Key point 1 and Key point 2 (i.e.ux,uy constrained).

4. Solve the System
e Solution > Solve > Current LS
e SOLVE

Step7: Postprocessing: Viewing the Results.
1. Verify extracted modes against theoretical predictions
e Select: General Postproc> Results Summary
2. View Mode Shapes
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Select: General Postproc> Read Results > First Set
This selects the results for the first mode shape

Select General Postproc> Plot Results > Deformed shape.

Select 'Def + undef edge'

The first mode shape will now appear in the graphics window.

To view the next mode shape, select General Postproc> Read Results > Next
Set.

As above choose General Postproc> Plot Results > Deformed shape.

Select 'Def + undef edge'.

3. Animate Mode Shapes

Select Utility Menu (Menu at the top) > Plot Ctrls> Animate > Mode Shape

The following window will appear

Ex. No. :

: Animate Mode Shape

7

DOF solution S| Deforned Shape

Strain-cree ‘ '
Stn!.n—otlleg ~||{Deforned Shape

Keep the default setting and click 'OK'
The animated mode shapes

MODAL ANALYSIS OF A FIXED BEAM
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Date:

|0.0Im

T

BN\

10m o b

Modulus of Elasticity (E)= 206800(10¢ ) N/m?

Density = 7830 kg/m?

Step 1: Preprocessing: Defining the Problem.
1. Main Menu>Preferences
2. Turn on structural filtering. The options may differ from what is shown here since they
depend on the ANSYS product you are using.
3. OK to apply filtering and close the dialog box.

Step 2: Define element types and options.

Main Menu> Preprocessor> Element Type> Add/Edit/Delete
Add an element type.

Structural beam family of elements.

Choose BEAM189.

OK.

NAWNR

Main Menu > Preprocessor > Preprocessor > Sections > Beam > Common Sections
1. Enter B=0.01
2. Enter H=0.01
3. Ok
Step 3: Define material properties.
Main Menu> Preprocessor> Material Props> Material Models
Double-click on Structural, Linear, Elastic, Isotropic.
Enter 206800e6 for EX.
Enter 0.27 for PRXY.
Enter 7830 for density.
OK to define material property set and close the dialog box.
Material> Exit

NOUAWN R

Step 4: Modeling.
e Main Menu> Preprocessor> Modeling> Create>key points>in active cs
Create key point 1 at 0,0,0 and create key point 2 at 1,0,0
e Main Menu> Preprocessor > Modeling > Create > line >straight line
Create line through key point 1 to 2

Step 5: Meshing.
e Main Menu> Preprocessor>meshing>mesh tool
Set the no of element division to 100 in line set controls and mesh the line

Step6: Solution: Assigning Loads and Solving.
1. Define Analysis Type
e Solution > Analysis Type > New Analysis > Modal ANTYPE,2

2. Set options for analysis type:
e Select: Solution > Analysis Type > Analysis Options.
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Te following window will appear

[MODOPT] Mode extraction method

&+ Block Lanczos
" PCG Lanczos
" Reduced

" Unsymmetric
" Damped I
" QR Damped
~

Superncde

Mo, of modes to extract

(must be specified for all methods except the Reduced method)

[MXPAMD]

Expand mode shapes v Yes
NMODE No. of modes to expand
Elcalc Calculate elem results? [~ No
[LUMPM] Use lumped mass approx? [~ Mo
[PSTRES] Incl prestress effects? [~ Mo

OK Cancel Help

e As shown, select the Block Lanczosmethod and enter 5 in the 'No. of modes to

extract'

e Check the box beside 'Expand mode shapes' and enter 5 in the 'No. of modes to
expand'

e Click 'OK'

e The following window will then appear

[MODOPT] Options for Block Lanczos Modal Analysis

FREQR Start Freq (initial shift) D
FREQE End Frequency I:I

Nrrmkey Mormalize mode shapes |To mass matrix j

oK Cancel Help

e For a better understanding of these options see the Commands manual.
e For this problem, we will use the default options so click on OK.

3. Apply Constraints.
e Solution > Define Loads > Apply > Structural > Displacement > On Keypoints
fix Key point 1 and Key point 2.

4. Solve the System
e Solution > Solve > Current LS
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e SOLVE

Step7: Postprocessing: Viewing the Results.
1. Verify extracted modes against theoretical predictions
e Select: General Postproc> Results Summary
2. View Mode Shapes
e Select: General Postproc> Read Results > First Set
e This selects the results for the first mode shape
e Select General Postproc> Plot Results > Deformed shape. Select 'Def + undef
edge’
e The first mode shape will now appear in the graphics window.
e To view the next mode shape, select General Postproc> Read Results > Next
Set. As above choose General Postproc> Plot Results > Deformed shape.
Select 'Def + undef edge'.
3. Animate Mode Shapes
e Select Utility Menu (Menu at the top) > Plot Ctrls> Animate >Mode Shape

The following window will appear

twrass
train-tocal

ryy
Euni-—ohotic
Stvain-thernal
gm;--nlncic i
-
Strain-other v||Deformed Shape

e Keep the default setting and click 'OK'
e The animated mode shapes

Ex.No.: 8 THERMAL-MIXED BOUNDARY
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Date: (Conduction/Convection/Insulation)

Preprocessing: Defining the Problem
1. Give example a Title

2. Open preprocessor menu
ANSYS Main Menu > Preprocessor
/PREP7

3. Create geometry
e Preprocessor > Modeling > Create > Areas > Rectangle > By 2 Corners
X=0, Y=0, Width=1, Height=1 BLC4,0,0,1,1

4. Define the Type of Element
e Preprocessor > Element Type > Add/Edit/Delete... > click 'Add'
Select Thermal Mass Solid, Quad 4Node 55

ET, 1, PLANES5

As in the conduction example, we will use PLANE55 (Thermal Solid, Quad 4node 55). This
element has 4 nodes and a single DOF (temperature) at each node. PLANES5 can only be
used for 2 dimensional steady-state or transient thermal analysis.

5. Element Material Properties
e Preprocessor > Material Props > Material Models > Thermal >Conductivity >
Isotropic > KXX = 10
e MP,KXX,1,10
e This will specify a thermal conductivity of 10 W/m*C.

6. Mesh Size
e Preprocessor > Meshing > Size Cntrls>Manual Size> Areas > All Areas > 0.05
AESIZE,ALL,0.05
7. Mesh
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e Preprocessor > Meshing > Mesh > Areas > Free > Pick All
AMESH,ALL
Solution Phase: Assigning Loads and Solving
1. Define Analysis Type
e Solution > Analysis Type > New Analysis > Steady-State
ANTYPE,0
2. Apply Conduction Constraints
e In this example, all 2 sides of the block have fixed temperatures, while convection
occurs on the other 2 sides.
e Solution > Define Loads > Apply > Thermal > Temperature > On Lines
e Select the top line of the block and constrain it to a constant value of 500°C Using
the same method, constrain the left side of the block to a constant value of 100°C
3. Apply Convection Boundary Conditions
e Solution > Define Loads > Apply > Thermal > Convection > On Lines
e Select the right side of the block.
The following window will appear:

: Apply CONY on lines =2

Constant value -

10

Constant value -
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e Fill in the window as shown. This will specify a convection of 10 W/m2*C and an
ambient temperature of 100 degrees Celsius. Note that VALJ and VAL2] have been
left blank. This is because we have uniform convection across the line.

4. Apply Insulated Boundary Conditions

e Solution > Define Loads > Apply > Thermal > Convection > On Lines

e Select the bottom of the block.

e Enter a constant Film coefficient (VALI) of 0. This will eliminate convection through
the side, thereby modeling an insulated wall. Note: you do not need to enter a Bulk
(or ambient) temperature

I\ ANSYS Graphics  eplot

Fixple Convection Exaople

5. Solve the System
e Solution > Solve > Current LS
e SOLVE
Postprocessing: Viewing the Results
1. Results Using ANSYS
¢ Plot Temperature
General Postproc> Plot Results > Contour Plot > Nodal Solution> DOF solution,

Temperature TEMP
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Ex.No.: 9 Stress Analysis on 2D Truss
Date:

Problem Description

Determine the nodal deflections, reaction forces, and stress for the truss system
shown below (E = 200 GPa, A = 3250 mm?).
2 pe— —

4 g

— R

ST |
O KN /3 zmmé I0KN  3118m
1 Yo / 10 N
3
z | .
I--u:— 36 me—a—— 30 M- o —3.6 m——
Ex. No.: 10 Modal Analysis

Date:

Problem Description

ANSYS has an option that will allow for the masses to be modeled as point masses.
Using this option, no dimensions or material properties would be necessary for the
masses. However, so that the mode shapes are easier to understand when they are
animated, in this case, the masses will be modeled as blocks, 1 m x 1 m, with unit
thickness. So, they have a volume of 1 m3. The densities will be specified to
produce the correct masses. Also, the free lengths of the springs are irrelevant in
this analysis, as only the stiffness matter. But, they will both be assumed to have a

length of 5 m.
3 Xy 3 X, \

K=5 N/m K= 20 N/m
M= 2 kg —AAA— M= 1 kg

I . L & N
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Ex. No.: 11 Stress Analysis on a Cantilever beam with Pipe Element
Date:

Problem Description
EX = 70000, PRXY=0.33,

Ve i L
=2mm,

Ex. No.: 12

Date: Simple Conduction
Problem Description

Find the temperature distribution for the given figure. Thermal conductivity (k) of
the material is5W/mK and the block is assumed to be infinitely long. Also, the
density of the material is 920 kg/m?3 and the specific heat capacity (c) is 2.040
kJ/kgK
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Ex. No.: 13 Stress Analysis of a plate with hole
Date:

Problem Description
Consider a rectangle plate of uniform thickness with a circular hole of radius 20mm

as shown in figure. The thickness of the plate is 1 mm. The Young's modulus E
=10e7 MPa and the Poisson ratio is 0.33. Assume plane stress condition.

L
S 120 MM

P=100N

==
=
=
=

AAUMN S EE NN NN LiNLY

IRRRREA

Ex.No.: 14 . :
Date: Stress Analysis in a bicycle frame
Problem Description

Find the stress distribution in the bicycle frame with outer diameter as 30mm and
wall thickness as 3mm. Take E = 70000 N/mm?, u=0.33

60|Page




S -

P.S.R. ENGINEERING COLLEGE .

SEVALPATTI - 626 140
SIVAKASI
Virudhunagar District,

BONAFIDE CERTIFICATE

Certified that this is a Bonafide Record of work, done E
S s e R R e e e s
e e b in the \WMETL.=. Compwien. §sed Analusis

1
i
{
i
|
i
!

Laboratory of this College during the academic year 202\ - 2022

?M ol 2 Head Of the Degamivedt! §

i WO e Depariment of Mechanical-Engmearing
—in- HeBBIF- ' 2
Staff - in - Charge e e e 40

|
|
|
|
e

[ﬁ(egiﬁer No. VROboog J

Internal FExaminer ﬁ)ctema[ Examiner




—
C ONTENTQ
Expt. No.| Date ' Title of thl\memm Page No.| Marks |Signature
I ‘/Q/M mhoclumtm g m\anb :
[ 1Sl Sivess anodusis § canivbven bearn Q 21 AR 24
| @ sley Stivess aneligsis @ Bxed boom 3, |21 e bl
o 5 R e T e T S S S : i .
|
L_M{L, (2R | Sihess am&gsﬁ@ _SimPIE_suppsiy el \mum e 1 2 1] A% 1
T wir Ul i ] '
Chy 21/ eSS Qmﬁgﬂﬁ 9 °\'\}SS elomans J \ 265’/{4‘ lela
2 | )4
L et e
§ 20 siyess i3 8§ Pate wim Yoie 8s |4 |PAled e
- 2NN | MM_EMWWM 2o PA % lvo
| |
T Ble | mde onelusis @ Trer oo 35 |28 lesdad
| £
L B ishow| gudal onlisls 4 cantyven  Yocom 3 1o=h ?/%\/‘}\«,D\.m
. @lmuwm\_ . omn ) e R mehc
——‘i’%lbm'li bovmonic anelysis g LB ey, &an RNt i’iﬁigﬂw
W, : e BB e Sao O
99w moded onabygs § %\mm_e. in.mmbm v | valgl )
- Romem,| L
roded QN&NA&S_E 29 mg&uum &mmmm suppr | M. | ME@{;}@O’&

/ - (),kl 20 Y ?ZM !

o\ |2



Exp. No.:..... SRRl £ ] Page N
L e Lo e N - -— -
\;'rﬁ___““_,m__mspfm&ualom -0X Ansys

)
\L__,—ﬁﬂﬁs__ls_.h_~mm fPunPose  Anal  clomant  rohalling
- fouring  Tor Numouwluy ~soving @ wida  uedouty &:t

\MWMM ncudo  Stant naums ¢
Styuuune?  onalysis St Yom  linien and aen . silingen

Mw

in mML\L_:hnm Soluurith  mouy ha
mem_m_hnaw__l\m_sm‘mgs Q terond  tuaiddling
; \M_mn_bn_umé_m_m;w. Finlte elarvon  anclugs

Dmttsmn cln’ﬁnc\ma fosingn |- \?{ P ST

Mo _mnjoy ficp  in PIE - molessing  omo (niven

1 —h—&klm_cmm__-lspg_md_umm_L\ams mosy.  propar

|‘m mash lire |Aven {vOlwamg  oma % cauiren.

M A Y

!SO\uu;\on Bissing, lonB  GpnsAtuct . e &

o ‘oo we Cpmity e \m& mmﬂ ,
‘ .

12 CSum  Gon syvaln 3inuhg*mmmﬁggmmmmsas, oy




-\
. \OQ? Page No.; ; AR 0y
P—
) Sllm,.__cnmhm__&n&nm.__,_u__ e e S
\"————‘ — et e s e et et et it )

BRSYS 'S TnviAYONmMENT ¢ SR e

™o wola  torae 'S diuision

it ¢ i : W

™o QnAMs  fessicn Surh oa Tina  anoll,gic  Conas) Selourmen. |

O wRWY  mone. s

b inspens i ndounn.




Exp. No.:..... D Page No.: 5

[ 1 ik sShpad RO pudouk  X(OTD DIogsam  Buin Oh
L istening  § Anin  ere. (% Wl Wsually - eosivionot  odkira
| o mnin windoun  Ond  tan  dospofie 40 Fwonk

BNSYS  niomfanet . SRR A AT DL

i(sﬂlav\'\ttﬁ C AINFRIWE WS) Corpmpnd T\ COEDIWWNL, R A

| “ora onra A\ud oo Yduna  ANTMY |

mMWMM&Jw‘m___.
ip poouuten  windpuy and Y- dineiiey  Pwasamp  ASa

AT GorvvoSeve  Yecremrun !,

A fnpvonsnd Pwmile ot WG 4o RIeA

. .

i

Stmuli Mm_mi_mw_wwm

N0 cnio ) oy

Conseounios !~

Ton Mmestos  Cowon Wwith @ Cost allouuonta e

R T R S S M B ez s 4 il s o2t i




el illt e X5 Y

PAgsIND sl
Dm S
P—————

il N \!\ Nerchnl. o Seala u.ulM Cm\\m\x:m it
\41m Thoge. 0o &Svmmmm “So A wamy . SuIHden Yo

F\_;a\ \m&-m\é_,_\zesommg_hh s LRI R e DA 1 0 2
e __Sowving - Youn obl-

Rowil e tnoeed P10 Ao (nie Wbun
| rohni obvamousr Poine duming  jis Ctosionn  \auy mtven
; dou ™oy Qe Aelue it au boi N TNY uau tomg |

| Comman Aggt o S boing (

_ RSSuming @ piedivineg  Sowved Tkt
Retnling TvempsoMly  Bou a4t ShtoRk yp |

inMa oMYA 10 WO TMmnrnve  and  Soeuwy

o i

Resuve  Tola,

on S an s Re -

gvom and sy Yaun Yob Tom Vs ‘o appmane. |

T E T
Resuubs, ) YA SR

\ (3 .




1

5

\




\

|
/

Exp. No.ioee Lyt f" Page No.;....ﬂ .....................

- STREES . BWAINKES . O W ILRGESY  RIIAN e

e NS e e
T

e

AL

————

|
\f’_ﬁ_

il piermi s e i

d anoluSiT o SivesS  \ndumol on o entuen  oomrm wuith |
M;T!QMHUJ_M_QMM.MMWWJ_“_ it b BB R s |

| soTiwore unod
f ANSME W' g

PRotEdyRE ).

wriity rean -y Fie - chane TNe -3 BN\ Yow wie.

uuima_mmu_—)_mu@hm_—zﬁmhm

S\ §). PREIEREMNLE -

| PRETEREMCE =) STRUCTURRD -3 ox .

S3Ep3!. PIC Do (STSOA ),

Pre prolegse - darvony tyve -y nad{ Edut | ddlueineam

’% p1c prottegty ~3 Cojgumin -3BCAM -3 Comnon O
. EMen Bel0

Fnre. @ =10

A ¥y =) -3 - '

ity = Dexs

L)
=3 woshire

3 lond - ) bRy =) Tyl -)

PALST Ll i\

pfotesy




HANAWTT L EIROLY !

Shoon et Str~wW
S¥: ~\oon
Bending worane s

a2 =\00X \08
2~\lovos Nmm

Momont @ Nouyp 1= bdd
\\

Y

2 \0!\03
2
T: 9333 e
dzPaumm M wd | oty ;
3EY
2 1op Y03 ;1

S ———
3 xaxX10¥xg33.9;




WedhL WO | 4

EyYEe
yiih
e

4 .

LINE RTREEA

L g 4 L)

sUs ¥,

Time=,

BMiIeit SRt
IR #~%16 L1
£ireme

Wy, #<63%,335
1ML

21298%

R

s g

1.4%401

1.6967

Aﬂm

piadisie
¥ 23 2673
1935263454

P e

1.90%7%

630,009

ok

Acadamlc

aEp 16 3023
1E15%129




Date . 16[@1 %2 1. PRRe Mo o Moo o

| meptoiesty -3 \anh -3 dovind \emk oy Apely -3 cpuuninen

Ro bl —0X10 OGN . ) oy \oapolne:

PR S BUREC U RS L SR S i T AR il e el
L | soluudiony -y SOWNE=) Cuunrons iS-deae

L Sieps ! e pest PreTaenio ).

(ool Dosk Y -> Dok N -5 O0%Tevred  thope.

enmnl POSt B _ 4 pisre -3 acCunh <=5 Geddoun Prale -3
ino elnrmonds -

/ Qa b bug,

RMmu} A N
\ FEIR :

dostripvipn dispatmons tnm | Stoanto tw | Ren Su ook
| Thopyiuw yolue. P e \\ ;

R
_,._,Exmmmm&mho
%

gy |
1“

Oy \

mmm_sams_nmhxzx_um_émilmm
L) NALTS .

e o PRACTICAL EVALUATION
L s o e e et et e e —— sy

“IObserveton {1 _— ==

Caiculation/ Result (10) I

Vivq_(jfl___....—-—-—"";;""""_
[Total Marks (30) ‘ '

[Sgnarred Ay




- p
« 3
P s 3
b

-

¥

E: 2xoStowmm




X, NO"’""'& """"""""""" Page Moo A s

e RN ARTURLS SR SNYEN VRN

e e et e At e it A oottt et b b

B P S i L T o RO & 13 SRl
| 4o ardlutt WMo stoan  indurol o0 wa tniven  bomsn  usdm

__Motniven tendhre Lnkng  Onolyg s oFd oo

_ soTiware unod .
| ANEYT \yX

Proplise ! -
S¥ep\ 1 taniaY onu -

gg‘ttp 5 PRETERONOA!.
| PlCTaOnio - SAYWMuRAD =3 DK

ST, PCPOLETSoS ) ~

PIE DYOLETEDY =) dornand +4pe =) add | ehgt | doday -3
Benmn 199 - clnse.

p‘: . - a

e gy e3 -

- 9ty _ -2 inatune.




ANAIYTIOAL IIEY) NODE ¢ ~

daeirton Y _us_\_5
\Q2E

oot § incuia T = bdd
.

‘ = \oX\03

= A27.792mmt
\2

. \oox\w3

e — ¢ ineyd X : Y

\ad X Luxo® y x 23317

Y=
freon Tme (ST e WL ~\ge n T9nd rRat
2 |
%L Sow

BendirgIroTon Lmp) = ik oo




ANSYS

R14.5

e ———"

Academic




—

——— S - p— o ; BREDEET——————————— e A ms
LINE STRESS

SIRESS ANALYSIS OF FIXED BEAM
ANSYS

et
gl Aiadams

TINE> ] sup I8 2084
A IRV

i3k 87
P A% S12E~08

S 1 2E~08

MY

SR R e i
1148~ Of ) y
BEK~0T

FURS————— S S

R14.5
BTEP=] IS
FUB *=] A »L—-r

TIME® |
CITFEN BMIele

BEP 23 2021
JO1ABs 22

| ERARER

PSR ——




Prosonsima a7 s R [ I‘HQJ' 16 e i p A s sass Sl b dabin

Bxp. Noto
L8 b

Keapoind | 0f Lowbie)
Ve POl 8 LITOL0)
\iony DOF A\ O Laani b))

PrePIolEg IO =) medaling  =iveod =) g O =2 W =3 srive

sepniessor =2 wos NANS =2 rrash Yolm

Pre Poiemsar 2 k0w [momont 0N ko Poie - > APRAY. = PRY. L.

|
e

S\tw.‘ SO\ on. - :
Sollufon. = > SoWNe =2 am\mM LS = 20K

¥ SERNSIGS -

: S*\cpm mmucﬁ oSt P\O\ess@. L A el PR

_ tneronnd_Posy Dol —:.kme_muuu ‘L&tnuut Smue
"l &lb\m =3 kAo Anxrrold =\ e

JUTTE Nl

dostyiprion | dasPlciorontem) | Shoandyoln) | REDAINSITONY N

PRACTICAL EVALUAVION

Observation (10)

Viva (10)

-Totat Marks{30Y

Signatureof Faculty

TNy b st o ATy R



avess andlusis stmply  Suprowed \mm WA UL

00 D

- > -
. ‘\ P
& s i i S B

0

ot e A
i e e st

Q0
[Se &

E = &n° e : | i

e

QA= pmm
b= 1omm

¥ e iE Ay F 4
-
» 5 "v




g PARE NO.T il isiisee s

i

Exp. No.o.....
Date ;. 2219Q1024........

|| QIRESS pumumS  0f Ssp BERM uiiw Ao AoRS

ol

\;ﬂ\_“}i; e e e e g
| 4o onndyuI mo savest nduml on Mo tuiven  bonen uidB

SoThwas® wnal!,
| ANTNS W3

{

SYepYt ity monut.
mm_mm;&mw PHEe - Y EneEl oW Hpe

PreYemonio -y SIVMLURGR~ D DN.

SepT: PICDIBICTEN Y,
prepYalegsny =) dype - & 1tdik

=3

picPYolessy =) Sclotikh - Beam - 3 Commen gejoun

thien Qs
Emen )

l Ny rafe NN SI)f~ e oS {on )
i
: .
5 -
b} - .
.
e
)u.“
&
e
i
i
o




BAWYTIHL METHODE !,

shoon Jove Cs® m._.:\%l; s 108 1

o —

i 8

S% SQOQQN

Boending MM Lnwd = Wi
—

S \tvop X \Ub'L

—

2

™MW 2 oS >

dis Platamand n: Swly
JaMEL

Yowan: § ihowwe,  T.bdd
"\
T \loX ot

\
"\

Iz 233:28mm'

ML 3 x\00 ?A\

/_
MmaQ|\ g mvﬂ




3 &

STRESS ANALYSIS OF SIMPLY SUPPORTED BEAM WI
“ANSYS

. i
; NODAY SORERION 'Mﬂ
I - Aiailemic
e wkp 99 sonl
:@w : A (URELER Y
T e

NN, SReTR)
TS S8 5 A

, E«‘

;

a 2 123729 % 371187 .194916

{ (081865 18559 .309323 .433082 556781

! LINE STRbss : | R 7 ANSYg

i E 0
}r =g =g lAc.g.mE
| Tl
| sazey swEsye : sEP 23 2022
NIN =-3B333. 3% 1018922
Rt oy
MRX =311
TR=Z
i
1

0248, 3 a8k

111814




L ]
L]

= ANS

LINE STRESS R14.
e e e

steP=1 Academic_
sus =1
rIME=1 SZPlgSSiﬂi;
SIS  SMISié ey
MIN =55555.6
ELEN=1
MAX =1311111
FLEN=2

92592.6 104938
98765. 4 111111

55555.6 67901.2 " 80246.3
61723.4 74074.1 86419.8




e —

—

——

R U N e s sttt R L i
L soluiunon -dSonNE =D Ourmofna

Syepu . tnerowml  POSy proty. it
tNepgnd Py DY -3 Plose Yetuud - PNFOLTOR -3

WndoTONIOA
anmggmm_wﬁwm

 lpeream8 PMLT  bage yeTysuh - ) Gndoun Pet - 1o

<lomon  YStauul

V PRACI 1LALfV#tUﬁT—}9N: - —
Observation (10) il
Calculation /Result (10) |  —7
Viva (10) 7
Total Marks (30) 2
Signatureof Facuity %W -
“V}\‘}‘_

_gg_gmt Ay
__domxiprion Axpinornongramd | SYoOnTEmNo \ND RANAS A TrOY s

S ——
’
e R
» e
. iy
- L .
2.
53
/// Ll SRR RS




SN0

iy

ISR —————— P T




.....................

SIREST  ANAUT @ AN TRLUSS TIEMERY

"imt.

Wumwmum LR IVh o

- LSoThwong uaoh),
AMSYT 'S

' ‘D\QKQPL\HQIp .
Siepil.  chvamie A - =

Siep 1. =2

Edit <o vng.
SIpTi -~ nteninl Pmoentw
Schotis Yend Constnng -3 pAd )

Command Bven il R e

s
1XonivoRte =TXLES pza'1q
Sieeui - modaling

3 Se ) =3 ind =)

\ %
S (M20010) GLaGoRs | 310,5 A0 1015)
] N

— g b




e

ANSYS

D1EPIACEMENT 4.5
ir—s
oom =i Repdamc
TIMEe] app 30 2071
PMX =7.26511 1058591

ANSYS

NODAL SOLUTION . R1 4 5
STEP=1 R
sup =1 ‘Academic
TIME=1 gEP 30 2021
s (AVG) 10:57:37
REYS=0

DMy =7.26511
sMy =7.2€511

807235




EXp. NO.1covamsesmscmsimnnn RE RO
o R PR ‘ : :

__Tvw on hedo iy 23 000n
i Inxm__m~.___m§a_

e J_,_,M\gnk)w:hum \nnh =3 YL o A):mmuw s LT A

| A b ande IR AgeO0 00 00000 ;
Tora On Naso 1\ dbooog S ok PG )

S

Resunsd

Piot  YSwpd =) Comydn vm ~> Nodp0  Zo\uurh -dsoive.
Govonris  Qare ~¥n

0\ W -3 Cendoun  Piok =) ADAR0 Salisrion

MW&QMMM

V¥, WMW

G —PRACTICAL EVATOATION

P i Observation (10)

=7 . ingosivin 4

""'m

* e 0 W ' [Viva (10)

Ot T3rcs (30

i Signature of Facuit,
N g - - 2 : ‘




\0®




STRESS ANALYSIS OF PLATE WETH HOLL

eye
ROMAL B L oM AN DY ‘
ARPe) 1A
8 = Acaduile
WANES L
#hav (A e TR
(LU L] ISRELTLLS
L B AR L)
L N IR ]
IETEL) ] [N 13 ] i1, 00
B0, 2817 60, 1904 101,994 LIRLI] L

AN;V»
M
Regilents
a8\ )

14y

\
! : ) T —

I Dudkge (LRI niieug i)4h8

DISPLACENENT VECTOR SUM

PEAFLAOEMENY

e =i
L

I = 0MA8s

VON MISES STRESS

ANSYS

Nikh
Acadainli

[ TR TTT]
Wil

Y ( ‘D S "W



. 95 cu!uj),\ Page SRR S R

SINESS  ANHMSIC 9% PRIE .00 i R (- 0 T DY P A

fm! -~

10 Muﬂx_mmmmm\nmm\m DI wakon \mu N

__Jov tnlven  loodhng  Conddsion  WAAg  GNSMS  COTX\uni

SOTHWORD Waod!

) “m_ " i

ProloBure! .

LY

chnasc_tml:nlm_mnmw_oné_dnﬂlgnﬂm_c_gx_*—__

SO AR T 5

Scipily QrOG - conpil VAR - Re Annge

Wiy =100

Wi v y -youm

—
e,
RSl
&y
&
8




Page No 2? S s

| __do¥ima 100BA-)  Syvuctune-s Alyanrnan - Aodai
& : --wmu\m =3 nma. pet.
1 Saoiy &\\l:‘.)wnﬂ_.“‘éhl»)(}\&') enam valug =3 %00
Sa\NesYennonr W 00000000000
S®D0 Pan  PRL-> bt Yepuul
fon Joos= Ot

i \;hm; eSuwnd St Py ::.xnuu—tb'\\u :
. £
E |
7

| Lind whroon - b4

g

= | PRACTICAL EVALUATION
" ; Observation (10) | 7
g f Qkulanenmew:ﬁﬁ} #
i i Viva (10)

%

y
5

Tota! Mark 3 {‘30)
e ——

gnatureqy Fatutiy | Fi -‘Fﬁi




oy 0% ‘ e e -
Bz BES L




STRESS ANALYSIS OF AXIS SYMMETRIC COMPONENTS

NODAL SOLUTION A SY§
R14.5
STEP=1 RS
suB =1 o Academic
TIME=1
/EXPANDED ocr 21 2021
2oV (AVG) 12:18:02
DMX =50
SMN =.109E-04
SMX =93.2518
BTE, . R fe b onios s
.109E-04 20,7226 41,4453 62.1679 82.8905
10.3613 31.0839 51,8066 72.5292 93.2518J




Pais Noi T i i

Date ;.. 221G\ 202\ .

- ANAMSIT 0T Bxl - SummETRIC EIEmEW .

an.

{0 gmhu_m_nm_mm Antaiven oxysywedsic  ekrmons

mw_mdmm_mmms SoTtuinka:

SoTiwnre tnob). WC SRR S el 7

ANTYS I4S s e R

PoAure!. PSR s

QA3 mpdetine POPEUY. e s

Qualk  uand 135 Apte-> thriony - jcefols Bl Cummann.
Siepy ! mrodoling GG

Mntounl roxad -) Yount wodudny —Ex FET Bred

Stepy i, Meghing h e B

3 e - : ;:_)“Aimmﬁ@,‘.«,ﬂ ORI, SXE T

| WWoig) 2Sinp) F01w)  H\I) none) Sl 0

el - ) PNCA. =2NN AYeR - OTWTh

M,ﬂ&&_ s\A;quunw Stmmnm B |

___\_ugmdnm—«m&m. i éo';md \ggk i
| Aisoomel -2°N\onh ~0lu auom & ]




S‘ED'\.(» qb!*\n_i

_ SvepR.- RESLA .

I -yon  \my it |
~3¥y \0004 yrodo Ry =\o0 as Mode

_Solue =) g LS =d0nate

__|Sepal- twoyaml  Posk ©
- ™ -

POSY Dot 2 PWL  Yexuuai
=3 éxmp s =381

7 ~TiCAL EVALUATION

2 BV A= B 5l i

Observation (10)

Calculation / Result (10)

§

¢

Viva (10) §
Total Marks (307 2ep
p3

ema——— T —

Cle At
i1 HED
orar STelSniu oS

1 < \ vl
3 " Tk
= oD e e
I Bk G




A

mm®

Bocooch

-

5

21

1830 5|

-0

™

-
-

y.




MODAL ANALYSIS OF FIXED BEAM

W s AR

Bt

DLAPLACEMRNY
R14.5 i Resank
Acaderle o -2 oce 7 201
P PRRO=. 229319 11409149
1108125 Lt A
B ANSY!
N
DISFLACENENT Ri4.
STEPTL S
s =y b Academic | prspraceuest R14.5
FREQ=1.1988 ocT 7 2021 i Aadentc
™ =1.85735 FNTORYSS | ReUe i -
T PREG=1.1965 ocY 7 3638
DMX =1.95735 11195:30
Ny
= By
j

DISPLACEMFNT
STEP=1
SuB =5
FREQ=4.75576¢
DM =.103E-13

ANSYS

R14.5
_Academic

oce 7 2022
11:05:39




Page No.:

Exp. NO.i.ooot g .....................

T)m \”)\ \."\ ..........

oA Wodnd umhssm U‘nxeh \)m.m

B\mu. i
Lo omhmx mo Wedund Fremunuyg \nte tluen %fxer ‘nanm
luning  ANIYI soTiuinns.
_ISoT\wnne wekl.
_ANTYI Y

| ,,«L S R
E,M,Mm.mmm_._wwH.-,_ﬁ bt
| Siep) l- WKLYy Monna -3 Charge &ncunig YTY- ] 7\don_chore

| Jakonamo .y yiace Mo

M’i,simwwm*gmnmmﬁ PRt R LTRGVILT TR ) — st o
S\ep 3:.  MEPReTsey ~dmotound POPS-sg vyl Linidl -3
g Fiozwl -sispavepit -opniol v as Fx proX] @:IKD
"ﬁ@akwmmm-: i -2 bongn- o Ve -d\mapinee=) |
‘ indjwdund -3Enien volup 0s 110,018 ) tyowed)
| Scps!- Mokn WON -3bi1e SWEssty - \inlon - 384 a.b;mum i

Pt poing - e
‘. preproLersd  ~imeshug -y Sie ty\_;)mnmun& L"b:m _____

m__mmmmm _>..Als.nnmudu.‘_,__m;duw.ﬁ Sigtiae

1, Geround Bo3d P espndnge s oevona —D Walnws.
posd bioversdgr <0 X558 Sunrat,

o), AN O ~ 3 __posd

aad? -

m.m_mém Saluss © oden '&\m A

s Wing  WNOWS WS SoFdusnm. | PRACTICAL EVALLUATION
Observanon(xo) 1€ -]

T CERUlaWon 7 Resutt (20}

Viva (10)
pit———
1 Total Marks (30) :
Signatureof Faculty Y X l
, o o WO




Q0

pep il 3
o ¥ -Q!
10 &
L
;

M <09
Pz 236 Us|ny

4

S




MODAL ANALYSIS OF CANTILEVER BEAM

ANZYS - i

I it

[ sravcazrams mas —ANSYS
eilal e DLSTLACRIEET R16s|

Acdvic orer=) m
:::c azi 1: oo Y 2o e =2 A

! 30121106 PRED=, 026010 P pgegey

I HRY =2, 2647 ey

|

i

i s b i bt hixine SN
«

S A N S E0-S EESERR RS N i e Al
rsmacmesT - R RI4
o Roadenic. REG=, 203438
wence orare DX "2, 3742¢ (o R -
kg ong or o v 7 ey 19,2348

- 16123
box
=X
ey AR g

DISPLACEMENT : AN SYS

STEP=1 R14.5
8UB =5 S
FREG=.8753 Academic
DMX =2.0659€ ocT 7 2021
10:24:31




%Mﬂim’tim_

‘mep §1- PYCTOUAD ~) CAYU ALA0 S o

Step S1. Nlexi_znﬁsi__\mm;'&_o_mwm_mm

. SoTAnars Waor i
: ANSYT S =
owAuxo ). 0 pia
f \! Ny - QM =) ch€ e

B, Nocua N ; -
Date ; \%X\D\Q—\ ........... Page No..,, *36; b
o Midal - analusic g tanidven  ooam:
Rm! ~ AR
h!mmm—mt\&‘nnﬂw!‘ O o txiven tondviven  ‘oam P
}

Py!- Mudexind POP -yseygwulad -sejhe-yimivohg
ExX 120090086 PO pr 7302 Uiy T e
SAPs - giol¥n  boasm -3 commen - selatin B goim maoOIe |
e b, -3 - =3 L7 - S e W T T W LAY T
S4P1!-  lind -3 c110iEWM Jino -3 bitw POy ¢
Siep3!  MEesMINS -39i% 41 =) Qpndul PO s owanung 8§
Sepqy, mh_nmhs___isng__x_mn_mduiﬂ A S0, H
Sicple . =) Cliend Solwr dMo
&L—MMM i PRACTICAL EVALUATION
OM" ~ | Obsérvation (10) Y g
Stcpn i, Gerom0 Pogh  PwesSen sesunt  [eoo oo oo s
— i IR 010 Va1 DU Sl SO -
 pesuns e | Total Marks (30) £y
0 \odnt anck g5 % idven Sqagatureowﬂ’afiliw f'ﬂar Lo
E WMMW IV "WSQQM

&5 T S e e s i
Bt -
B

It i i M,
RS S b e v




Mool Mixed

A\,/OOm.

-
=
WA

5

s
e

o 01

o o SR VO

e

o

Ak

ik

ple DIMENSIoN ARG TN




THERMAL MIXED BOUNDARY
NODAL TEMPERATURE

ANSYS|

R

NODAL SOLUTION

arEr=1

suB =1

TIME=1

TEMP (AVG)
RAYS=0

SNN =100

aMx =500

144.444

188.889

2332333

285151778

B2 222

66.667

41T MY

R14.5

S —————

Academic

s s

ocT 28 2021
10:48:55

455.556

500

aw



R

Date :....

0. NDOLEN ... 9 Ar vy

~Thewmat - mixeA Bounc&n:tﬂ

iﬁ\m g b R s e

. ) PORTHtM o mm—om!ustr qm_.ﬁmmm -xcxsnn;u.dm one,

Ln.um__&ﬁ}___* B RANRYT V\a's SoTsuania

So THwore unod).

ANIYS s

}P"Okohlmo i

Siep !~ ukiiity ona

Wirility monu -> change 7ok hamg -3 ented 1ok name
WN ity Mosus- 3 chosge ume => SNIS NOuy hye:

Nepd . Pretomonyg

f Prefezn - Thamn) - ot

Siep I |- PyepPOLETSOV

Quol anba

. =2 Quuin b

PIEpIoKES - Nodoliary =)  (nente - )¥Fnen -) YeRamte-)

By didew s

\ e e =

v, GO -
gD ) s L A S DL RO

.

:lei_____,,__._____uwai_wx ﬁmunu = Slenhy sm.wwwj
MM%B& =)RPR\Y flogunel - dYdemeteote

_ prepiolesf -) meshing - _ums\ =20en =R,

OMlyo <2 Be-y demerenduwig -3 ioeed e




Exp. Nocmmn Puge Nbicr. 3? ................... :

.......................

e K ——

~ lddepu ! Solwnonl.

,_,,ss_e_mmm:g_&mL__m.. -) apPly_~dfnvearien - 3 bovemilng

WN\\ PYE =3 D\ s -w-mm,._

onh tnwaPh  Aemp =) oye
o
F;
i i
-

DDA(“TI"A: o B S TP o H
L S =

TGV I

~a
Ut

e

Ay
WL TOPT

Observation {10)

PBYTIS YRIWE - | Calculation / Result (10)
Viva (10)

Totat™Marks 130y

: S
_womdtum  demetenswo = o0 Signature s Facer S

| o la|po

35

"
CGNOHT i3

e ST e s

Ay
f




hormorvc oreluses § (oannigven b

.

iy -0 2

P:n %o \"5“'&




i R S A AP g

Ll A“!x? 'u;cqe A i _—m
‘npogi wind m} ] m‘“'
: ¥ 4 g 1
e * sty
i ; i 2
LRl } i L] i p
§ t { 10009
) : | :/ﬁ
1Y } i | j u;l /", |
L U | | YA { b Y \
B t i 1 Rl
" § i ? < §
A& 1 { 7 E ’ Rt L2 V'E
" i | A S N AR !
R 5 P | i €~~L~~ P i S PO RE A ¢ ek i S
' " " “« " ol </ L4 d il
" " “ % " 9 v “ " v
G oy,
4
NODAL SOLUTION I\"%§}£E§
ATEP=]1
suB =3 Academic
FREQ=1,99 -
OCT 21 2021
REAL ONLY 11:18:14
Uy (AVG)
R8YS=(0
DMX =,204827
SMN =~-,204827
Y
ke x
e e _..‘—M—-Em

1 ~, 15031
~. 182066

¢ '01137
~,136551

-,06

3 €
~,091034 -,045517

-.022759




Exp. N().:..A.w ..................... e o
Date : '2!5\ Nt

il —mm-mﬁkﬁl; _ lass\iven *hn_m,_» Pl e &

o SR by
A MMM_MS__QDQ_WM bwn W o

m.m\mmwn_mm_mu_sgm i

O LADTO prold!
“ansys ws"
. ‘ B
. r_____Lmth
Sep - CPatese =) SAVMNUD ~J0K-
Sip 8. eSSt =) ciomom d4pe 3842 eAd -3 baam ~)tea
Sep 3. trmacill POy -) ool woda - \infen -3 elan
-3;593119! -2Fx = Qmﬂg_g‘ b0l P- 1330 Mli
Syep V. ) - Rs0- 2
S\tp S ) - -3 i 20 W auies Lol 2Luss)
Stephd ! 3 - - -3 1 = inon-

Soe1l  mesh-) lings -3 Biue all -dok.
AerS: . solaie =3 hﬂgﬁ tuve -, hanrenly e e

sAepq: 30U <t ; i
é w - J HW! - - =3
. “ sy PRACTICAL EVALUATION
oty 3 = looN Observation (10) e
o Catcutation/ Result (10) q
e Viva (10) 3{1
/
Total Mark b
G AMSS 2, i l 2 l
: T ignayre o y VA




modkl anelysis  § Smpy  swpriie

|

{

e ST
T DIMENSTON ARE

E: Qo800 @ 60y




BEAM

TED

MODAL ANALYSIS OF SIMPLY 8

oI

M e
-

s

e

T

SN

POt

e
-
"

&

L TS —

-

B

S s e S 57 A e

e

:
1
i
i
3
i
'

i

e

s SR

.
p— S

SSRUR——— L

f?:r.

—

-~
B R

-

smitisiir 9




T

Exp. No.. A ok i Page *,l{S
| Date - &u\nm P

| 1o andysic  ho ménl ‘-tsuwvo in_rha taluen t\mna

"; "\Oéﬂl ON!QU:H g simpy  Suesnied boan,. o i

aneﬂ baom. \uug AT ST usDne e

Qoﬂumm Whoh ) Wi st laa e S i

Lo o o ENE NS

5 RSN oL e

B =3 Py =) \line s¥rakent lire-)

pile polng-

Steph . Pre o) => o) -> Tanual Sle.

mosh

T 2 wmin wan - Pepniess -2 \oab -> Andlymw -y

Bbply - S\vuuunal -2 SOuMebreN =) Setond Ppain

-:ctiuu,mw L AL

L0

 Istep g

e et e AT




A . d




~
U arolusis g 20 Poue

\O

o
» Ry %
i 1 %) < " b
SRS S N AN 3 3 1 l )‘L “- ) i #
- .. s { ‘V ! :
ot S

Ez 20eb mym" X\=0 Xa=\d

™2y ;o
% Y130 sy
P8t |m |




MODAL ANALYSIS OF 2D CANTILEVER PLATE
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Department of Mechanical Engineering
ATTAINMENT VALUE OF
LABORATORY OUTCOMES




161ME77 - ANALYSIS LABORATORY

Course Outcomes:
The students will be able to

COL1. Demonstrate the features of ANSYSS software
Cco2. Validate the stress analysis in beam problems with empirical formulas
COos. Explicit the stress analysis of a plate with a circular hole and axi-symmetric component
COa4. Identify the need of mode frequency analysis in 2D component
COs5. Realize the Thermal analysis of a 2D component
CO6. Import any solid model to ANSYS for contact analysis
Course Program Outcomes (POs) Program Specific Outcomes
Outcomes (PSOs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3 | PSO4
co1 2 3 3 2 3 2 2 2
co2 2 1 1 2 2 2 3 3 3 1 2
Cco3 2 3 3 2 2 2 3 3 2 2
CO4 2 3 3 2 2 2 3 3 2 2
CO5 2 3 3 2 2 2 2 3 3 2 2
CO6 2 3 3 2 2 1 3 2 3 3 3
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)




COURSE OUTCOMES ATTAINMENT - PRACTICAL COURSES

Continuous Assessment
(Observation / Record)

50%

Pre Semester End Semester Course End
Exam EXams Survey
15% 25% 10%
A 4 \ 4
Attainment Through Attainment Through
Direct Tools Indirect Tools
A\ 4
[ CO Attainment }

[Reference from Evaluation Manual]



Evaluation of Course Outcomes

Course Code & Name

: 161ME77 & Computer Aided Simulation & Analysis Laboratory

Course Teacher

: Dr. P. Shenbaga Velu ASP/Mech & Mr.D.Sundarrajan AP/Mech

Year / Semester IV/VIV I & 11
Academic Year :2020-21 [Odd _ |Batch | 2017-2021
Course End Survey
Course Marks obtained for Course Outcome Score
Outcomes 5 4 3 2 1 S P ot Net 100
CO1 90 30 14 0 0 134 612 91.34
CcO2 95 25 14 0 0 134 617 92.09
CO3 95 19 10 0 0 134 581 86.72
CO4 85 35 14 0 0 134 607 90.60
CO5 100 24 10 0 0 134 626 93.43
CO6 80 40 14 0 0 134 602 89.85
Particulars CO1 CO2 CO3 CO4 CO5 CO6
Internal 76.67 79867 .| 7833 | 78.67 80.00 79.00
End Semester Exam 71.07 7197 ) 71.97 1 71.07 71.07 71.07
Course End Survey 91.34 92.09 | 86.72 | 90.60 93.43 89.85
Attainment (0.65 of Internal+0.25
of ESE + 0.1 of CES) 76.46 78.33 | 76.99 | 77.58 78.66 7771







161IME77- C Aided Simulation and Analysis Laboratory
CO- PO Mapping
Course Program Outcomes (POs) ram Outcomes Q’SOs)

Outcomes PO1 PO2 PO3 PO4 POS PO6 PO7 POS PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4

COl1 2 3 3 2 3 2 & 2

CO2 2 1 1 z 2 2 3 3 3 1 2

CO3 2 3 3 2 2 2 3 3 2 o

CO4 2 3 3 2 2 2 3 3 3 2

COS 2 3 3 2 2 2 2 3 3 2 2

CO6 2 3 3 2 2 1 3 2 3 3 3

Internal CO-PO Mapping
co PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4
CO1 76.67 76.67 76.67 76.67 76.67 76.67 76.67 76.67
CcO2 79.67 79.67 79.67 79.67 79.67 79.67 79.67 79.67 79.67 79.67 79.67
COo3 78.33 78.33 78.33 78.33 78.33 78.33 78.33 78.33 78.33 78.33
CO4 78.67 78.67 78.67 78.67 78.67 78.67 78.67 78.67 78.67 78.67
CcOs 80.00 80.00 80.00 80.00 80 80.00 80.00 80.00 80.00 80.00 80.00
CO6 79.00 79.00 79.00 79.00 79 79.00 79.00 79.00 79.00 79.00 79.00
External CO-PO Mapping
cO PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 POI11 PO12 PSO1 PSO2 PSO3 PSO4
CO1 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07
CcO2 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07
CcOo3 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07
CO4 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07
CcOs 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07
CO6 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07 71.07
PO1 PO2 PO3 PO4 PO6 PO7 PO8 PO9 PO10 POI11 PO12 PSO1 PSO2 PSO3 PSO4
Internal 78.7 78.6 78.6 79.1 78.8 78.5 78.8 78.8 79.1 79.1 78.7
External 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1
4&/?“;\,\” L ) a AN
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Evaluation of PO & PSO

Course Code & Name

: 161ME77 & Computer Aided Simulation & Analysis Laboratory

Year / Semester

s IV /VH

Direct Tool

: Program Outcomes (POs) & Program Specific OQutcomes (PSOs)

Table 3. Average attainment score of Course Outcomes based on Program Outcomes (POs) & Program Specific Outcomes (PSOs)

Attainment of POs & PSOs from a Course considering all the Direct tools

Course End Survey from CO
Attainment CO- PO - PSO Mappin:

Ocu:::or:u Survey Score CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9Y | PO10 | PO11| PO12 | PSO1 | PSO2 | PSO3 | PSO4
Co1 91.34 Co1 91.34|91.34|91.34 92.00( 91.34 91.34 | 91.34 91.34
C02 92.09 C02 92.09]92.09| 92.09 92.09 96.00| 92.09 92.09 | 92.09 | 96.00 | 92.09 | 92.09
Co03 86.72 Co03 86.72|86.72| 86.72 86.72 86.72 86.72 | 86.72 | 88.00 | 86.72 | 86.72
C04 90.60 Co04 90.60| 90.60 | 90.60 90.60 90.60 90.60 | 90.60 | 88.00 [ 90.60 | 90.60
Co05 93.43 Co05 93.43193.43/93.43 93.43 93.43( 93.43 93.43 | 93.43 | 96.00 | 93.43 | 93.43
CO6 89.85 CO6 |89.85|89.85|89.85 89.85 89.85| 89.85 89.85 | 89.85 [ 100.00| 89.85 | 89.85

Score | 4.53 | 4.53 | 4.53 4.53 4.64 | 4.53 453 | 453 | 4.68 4.53 4.53
Particulars PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11] PO12 | PSO1 [ PSO2 | PSO3 | PSO4
Internal 78.70| 78.60 | 78.60 79.10 78.80| 78.50 78.80 | 78.80 | 79.10 | 79.10 | 78.70
Endsemester 71.10] 71.10] 71.10 71.10 71.10| 71.10 71:10 | 71.10 | 71.10:1 71.16 ] 71.10
Course End Survey 4.53 | 4.53 | 4.53 4.53 4.64 | 4.53 4.53 | 4.53 4.68 4.53 4.53
Attainment (0.65 of Internal+0.25 of ESE +
0.1 of CES) Out of 5 3.88 | 3.88 | 3.88 3.89 3.89 | 3.87 3.88 | 3.88 | 3.91 3.89 3.88
Attainment out of 3 2.329|2.327|2.327 2.335 2.337] 2.325 2330 | 2.330] 2.345 | 2335 | 2.329







