
DIEMS LET US RISE ABOVE THE REST 
Marathwada ShikshanPrasarak 

DEOGIRI INSTITUTE OF ENGINEERING AND MANAGEMENT 
STUDIES, AURANGABAD 

Department of Computer Science and Engineering 

NOTICE 

All B.Tech CSE students are hereby informed that Department is conducting the 

Value Addition Course on "React JS " every Saturday. The course will be delivered by 

Ex. Infy Mr. Amol D. Wakhare. Those who are willing to enroll for this course are 

informed to mark your concerns using link below. The registration link will be active 
till 11 Aug 2023 midnight. All students are informed to note that only first 40 students 
will be selected for this course. The çourse will be conducted 4 hours every Saturday. 

The contents of the course is attached here with. 

Link to Apply: htps://tinyurl.com/diemsreactis2023 

Date: 10/08/2023 

Note: For any queries, you can contact Prof. P.B. Mahadik 

HOD 



JAVASCRIPT BASICS 

Introduction to Programming in JavaScript 
Variables and Data Types 

REACT JS COURSE SYLLABUS 

Functions in JavaScript 
Working with Strings & Numbers 
Application Logic & Loops 

ADVANCED JAVASCRIPT CONCEPTS & FEATURES 

Introduction to Arrays & Objects 
Working with Arays 
Working with Objects 

REACT JS 

Variable Types & Scoping 
Error Handling 
Asynchronous JavaScript 

Prerequisite: HTML, CSS, Java Seript) 

Introduction to Node & NPM 
React Installation 

Create React App Boilerplate & Introduction to JSX 

Organising Code & Creating a Hello World Application 
REACT COMPONENTS AND STATES 

React Basics: Components with States & Props 
Passing Static & Dynamic Data between Components 
Event Handling 
React Conditional 
React List 

REACT HOOKS 

UseState Hooks 
Useeffect Hooks 

WORKING WITH DATA 

Introduction to Axios 

REACT REDUX 

Fetching Data using API Calls 
Brief Introduction to Redux 

Redux Installation 
Redux core concept 
Redux data Flow 
Redux-Store 
Redux-Action 
Redux-Reducer 
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DIEMS Pravin Mahadik <pravinmahadik@dietms.org> 

Registration Notice for Value Addition Course on "React JS " 
Pravin Mahadik <pravinmahadik@dietms.org> Thu, Aug 10, 2023 at 5:23 PM 
To: PANKAJ BHARAT BHOSALE <pankajb1712@gmail.com>, RITESH SANTOSH MANGDARE 
<santoshmangdare11@gmail.com>, SUNNY SURESHPRASAD DAS <sunnydas7447@gmail.com>, PRASAD SUBHASH 
SONAWANE <prasadsonawane101@gmail.com>, GAURAV RANJITLAL PANDE <gauravpande281@gmail.com>, VAIBHAV 
UMESH SURYAWANSHI <vaibhavsuryawanshi21980@gmail.com>, ABHISHEK RAJENDRA JADHAV 
<abhishekjadhavnumber1@gmail.com>, TEJAS VIDYADHAR DALVI <tejasdalvi124b@gmail.com>, SANAN KHUSRO TALIGAR 
<sananabdul56@gmail.com>, TEJASVINI MACHCHHINDRA SHIRSATH <tejasvini0812@gmail.com>, KALYANI MANIKLAL 

SUPEKAR <mdsupekar@gmail.com>, MAYANK MOHAN BONDRE <makbond0902@gmail.com>, PRIYA BHANU BALGOTRA 
<priyabalgotra1@gmail.com>, RUSHIKESH BHAGINATH BANKAR <rushikeshbankar333@gmail.com>, ABHISHEK RAMESH 
CHÁVAN <abishekchavan26@gmail.com>, ANURAG KHUSHAL TAJNE <anuragtajne17@gmail.com>, NIKITA MAHESH NAIK 
<nikitanaikt21202@gmail.com>, SATYAMKUMAR ANIL RATHOD <rathodsatyamkumar@gmail.com>, PAWAR SIDDHI VILAS 

<sidpawar2404@gmail.com>, SHITAL SANGRAM MINAKE <shitalminke01@gmail.com>, SONAL SANJAY DIWAN 
<sonalsanjaydiwan777@gmail.com>, MADHURA VINOD HARALKAR <madhuraharalkar@gmail.com>, SHRUTIKA RADHESHAM 
sONI <shrutikasoni375@gmai.com>, NAREN DEEPAK POPALE <narenpopale@gmal.com>, VINAYAK BASWESHWARAPPA 

MAPARI <Vmapari19@gmail.com>, ATHARVA UDAYKUMAR GULVE <atharvagulve1306@gmail.com>, CHETASHREE VIJAY 
JAGTAP <ovjagtap18@gmail.com>, BANSODE MANALI SUHAS <Zaidsiddiqui9850@gmail.com>, SHRIKANT SHIVAJI MUPADE 
<mupadeshrikant@gmail.com>, OM RAJENDRA PARSE <omrajendraparse@gmail.com>, ROHAN SIDDHARTH SHINDE 
<rohanss358Qgmal.com>, JALHARE RUTIK SUBHASH <rutikjalharea51@gmail.com>, PADOLE RENUKA SANJAYRAO Soadolerenuka90 @gmail.com>, GOVIND UTTAM PANCHAL <govindpanchal796@gmail.com>, ANSARI MOHD AKEF BILAL 
SNSARI ABDUL AZEEZ <skfaheem3138055@gmail.com>, SHUBHAM SAHEBRAO SHAHANE 
<shubhamshahane238@gmail.com>, DHARURKAR HRISHIKESH DATTATRAYA <girivaibhav918@gmail.com>, SHREYASH 

RAVINDRA KENDRE <shreyashkendre4@gmail.com>, GANESH VITTHAL KALE <ganeshkalepati2002@gmail.com>, SYED AHANA AHMED <syedaahana618@gmail.com>, ISHWAR VINAYAK NARWADE <0shwarnarwade12@gmail.com>, ISHWAR 
sONYABAPU JAGDALE <ishwajagdale50@gmail.com>, PRUTHVIRAJ YUVRAJ SHINDE <pruthviraj,y.shinde321@gmail.com, 
JAYESH VIKRAM MUTHA sjayeshmutha413@gmail.com>, "UBAID AFZAL MOHAMMAD AFZAL." <darubaid9876@gmail.com>, 
PRATHAMESH PRASHANTRAO KULKARNI <kulkarnip874@gmail.com>, PANDE RAJ BHOLANSHAKAR 
<rajpandey24105@gmail.com>, WAGH YOGITA RAJENDRA <waghyogita07@gmail.com>, PIYUSH RAJENDRA SATPUTE 
<piyushsatpute16@gmail.com>, ANNE PRAMOD GAJBHIYE <rubigajbhiye038@gmail.com>, OMKAR ANKUSH SARAF 
<omkarsaraf18@gmail.com>, MAYURI GULABRAO LONDHE <londhemayu13@gmail.com>, ABHISHEK RAMESHWAR 
THOMBRE <abhishekthombre25@gmail.com>, MAHIN ZAFRULLAKHAN PATHAN <mahin9112097683@gmail.com>, Atharv 
Deshmukh <Atharv2002sd@gmail.com>, DESHMUKH DNYANESHWAR NATHARAO <tangesham20@gmail.com>, HARSH 
RAJESH THAKUR <142002harshthakur@gmail.com>, BHOYAR NUTAN PUNDLIK <rahul3586yadav@gmail.com>, ASHUTOSH 
VIJAY RAUT <the.ashutosh.raut@gmail.com>, SAMIKSHA SUDHAKAR KUKADKAR <samikshakukadkar11@gmail.com>, AJAY 
GULAB JADHAV <jajay1742@gmail.com>, DHOLE ROHIT RAJU <zaidbaig738@gmail.com>, PRATIKSHA DEVIDAS KULKARNI 
<kulkarnipratiksha78@gmail.com>, BUSHRA SHAKIL SORATHIA <bushrasorathia1704@gmail.com>, KABIRA SUDHIR 
BANSODE <kabibansode@gmail.com>, RAHUL VILAS NARODE <rahulnarode58@gmail.com>, RUTUMBHARA JITENDRA KALE 
<rutukale.rik29@gmail.com>, UMAR PARVEZ KHAN <rk302810@gmail.com>, GAIKWAD HIMANSHU ARUN 
<ghorpade.2015@rediffmail.com>, RATHOD VISHAL WAMAN <vishalrathod8399@gmail.com>, VEDANGI MAHENDRA 
THOMBARE <tvedangi@gmail.com>, PRERNA BHARAT BADWANE <prernabadwane@gmail.com>, BAHIWAL NEHA VIJAY 
<mohammadumar5798@gmail.com>, OM AADESH JAISWAL <jaiswalom268@gmail.com>, SINGU SWATHI CHANDRASHEKAR 
swathisingu123@gmail.com>, PRAJWAL RAJENDRA KHANDAGALE <prkhandagale5949@gmail.com>, ANKITAABHAY 

NILEKAR <ankitanilekar0@gmail.com>, GHATE ANIKET KAILAS <sk.mohsin.7796@gmail.com>, SHARAD VISHNU MOHITE 
<sharadmohite2122@gmail.com>, KAZI MOHAMMED MUNEEBUDDIN <kazimuneeb5@gmail.com>, SHRUTI RAJU BURLA 
<shrutiburla@gmail.com>, OMKAR VITHOBA JAYBHAYE <omkarjaybhaye02@gmail.com>, KUDSIYA KAZIM KALBURGI 
<kushokalburgi@gmail.com>, RENUKA MANOJ MAHAJAN <renum8068@gmail.com>, DAHIVWALE RUCHAANANT 
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SHAIKH MUBIN AHMED AHMED <Shaikhtanvir878@gmail.com>, SHITALAVINASH SHINGATE 
<shitalshingate1810@gmail.com>, ANSHUL CHARUDATTA SHENDE <anshulshende15@gmail.com>, POORNIMA ATUL 

NALAWADE <poornima.nalawade13@gmail.com>, SAKSHI SUNIL KHAROLE <kharolesakshi09@gmail.com>, BHUKELE ABOLI 
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<aiishachendhamarakshan@gmail.com>, AJAY ASHOK ZAGADE <zagadeajay77@gmail.com>, ADITYA SURESH GAIKE 

<aditvagaike19@gmail.com>, KRUSHNA SAHEBRAO RAJALE <krushnarajale0@gmail.com>, VAISHNAVI DHANANJAY 

KHIL LARE <vaishnavi431001@gmail.com>, Abhi Adani <abhiadani133@gmail.com>, DESHMUKH OMKAR PRAKASH 

sauadrisyedminnatullah@gmail.com>, SAINATH BALASAHEB GORE <goresal19@gmail.com>, MALI ARATI KESHAV 

maliarati9767@gmail.com>, GHONSIKAR SHRADDHA ISHWARCHANDRA <joshiaarti022002@gmail.com>, SHREYAS 

PRAVEEN SINGH <shreyashpsingh1@gmail.com>, VRAJ HEMANT MAKADIA <Vrajm1542 @gmail.com>, KAIWALYA 
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VPIUSHALLJAGDISH KALE <Vrushalikale.vjk17@gmail.com>, BAGDE RUPESH RAJESH <barsagadenandini@gmail.com>, 

KIRAN DNYANESHWAR KAMBLE <kamblek1122@gmail.com>, CHACHANE RUTUJA SURENDRA <adilkhane78@amail.com>. 

AN.JALL PRASHANT KALE <kaleanjali1728@gmail.com>, AKSHAY NARHARI SHAHANE <akshayshahane81 0@amai.com> 



AFEBRAO MANKAPE <nikitamankape2002@amail.com>. ABHINAV ANKUSH YADAV <abhiyadav0240@gmail.com>, OIDDHESHKUMAR CHANDRAKANT SHRIKHANDE SsIddheshshrikhande18@amail.com>, SOUMMYAASHISH PANS soummyapanse6@gmail.com>, APEKSHA RAMNATH GIRI <apekshaairi2021@amail.com>, MONIKA GANESH DESHPANDE 
Snonikadeshpande2002@gmail.com>, SONAM BHIMRAO GUTTE <sonamgutte2002@gmail.com>, AMBADE RUTUJA 
NARAYAN <avinashsharma82696@amail.com>, ESHA AVADHOoT JOSHI <eshaioshi202@gmail.com>, AISHWARYA VIJAY 
ohADMODE <gaishwarya370@gmail.com>, BABAR SANKET PRABHAKAR <iaiswalharsh619@gmail.com>, PALLAVI 
PANDURANG KANKUTE <poonamkankute44509@amail.com>, DHOLE MAHESH BHAGWANRAO <untwalewaseb@gmail.com>, 
AKANKSHA NATTHUJI KHEDKAR <akankshankhedkar225@amail.com>, GOLIWAR SUMEET SUDARSHAN 
shaikhafan005@gmail.com>, SAKSHI MUKUND KULKARNI <kulkarnisakshi224@gmail.com>, DIVYANKA DILIP KHAIRNAR 
vyankakhairnar@gmail.com>, BHIVSANE PALLAVI PRADIP <pawangaikwad1810@gmail.com>, SARABJEET KAUR 
MANMAHINDER SINGH BINDRA <sanjambindra2002@gmail.com>, AGRE AKSHAD A`HOK <khanaffankhan1@gmail.com>, 
KRUSHNA DNYANESHWAR LENDE <krushnalende121@gmail.com>, KADTAN ABHIJEET RAJENDRA 
<abhijeetkadtan47@gmail.com>, SONAWNANE TEJAS DINESH <tejassonavane76@gmail.com>, HUZAIF FAYAZ SHEIKH FAYAZ 
AHMAD <huziinformation@gmail.com>, AJAY NAVNATH WAGH <ajaynw2001@gmail.com>, SAKSHI KISHOR SALVE 
<sakshisalve235@gmail.com>, RUTUJA RAJKUMAR PANDE <panderutuja763@gmail.com>, MAYURI MADHUKAR INGOLE 
<mi4422961@gmail.com>, PRATHAMESH DEEPAK WADGAONKAR <wadgaonkarprathamesh@gmail.com>, DONGRE JANHAVI 
APPASAHEB <janhavidongre07@gmail.com>, RITESH ARUN GAWANDE <riteshgawande1172@gmail.com>, SHIVAM SHYAM 
NALGE <Shivamnalge610@yahoo.com>, VISHNU HARISHCHANDRA JADHAV <Vj89248@gmail.com>, AARTI VIKAS GIRI 
<aartigiri954@gmail.com> 
Cc: HOD CSE <hodcse@dietms.org>, Amol Wakhare <amolwakhare@dietms.org> 

All B.Tech CSE students are hereby informed that the Department is conducting the Value 
Addition Course on "React JS " every Saturday. The course will be delivered by Ex. Infy Mr. 
Amol D. Wakhare. Those who are willing to enroll for this course are informed to mark your 
Dconcerns using the link below. The registration link will be ative till 11 Aug 2023 midnight. 

All students are informed to note that only the first 40 students will be selected for this 
course. The course will be conducted 4 hours every Saturday. 

The contents of the course is attached here with. 

Link to Apply: https://tinyurl.com/diemsreactis2023 

Note: For any queries, you can contact Prof., P.B. Mahadik 

Regards, 
Prof. Pravin B. Mahadik, 
Asst.Professor, CSE Dept,DIEMS,Aurangabad 
Mob-9423730994 

2 attachments 

Adobe Scan 10 Aug 2023.pdf 
276K 

REACT JS COURSE SYLLABUS.docx 

16K 
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DIEMS VISION: Nation Building by creating Opportunities for Rural and Urban students through Excellence in 
Education and Research in the field of Engineering and Management. 

MSPM'S 
Deogiri Institute of Engineering and Management Studies, 

Chhatrapati Sambhajinagar 
Department of Mechanical Engineering 

VISION: Developing the department as a center of excellence to produce engineers with knowledge, skills and 
character for all occupation. 
MISSION:  
1-To impart quality education to the students to develop technical skills and make them a competitive 
mechanical engineer.  
2-To educate, prepare, inspire and mentor students to excel professionally and personally to serve the society. 
3-To inculcate research attitude among faculty and students.  
 

 

ENGINEERING ANALYSIS WITH ANSYS 

WORKBENCH 
 

 

 

 

 

 

    

 

 

 

 

Sr. 
No. 

Tutorial 
No. 

Content No. of Hours 

1  Introduction to ANSYS Workbench 2 
2 1 Static Structural Analysis of Cantilever Beam 2 
3 2 Optimal Pressure Tank Shape Analysis 2 
4 3 Static Structural Analysis of a Flywheel 2 
5 4 Stress Concentration Factor in a Plate with a Hole 2 
6 5 Parametric Analysis of Pressure Vessel 2 
7 6 Contact Stress Analysis of Knuckle Joint 2 
8 7 Introduction to Thermal Analysis 2 
9 8 Thermal Analysis of PCB 2 

10 
9 Coupled Thermo-Structural Analysis of Gas Turbine 

Blade 
2 

   Total Hours: 20 



Tutorial No. 1 Static Structural Analysis of Cantilever Beam 

Prerequisites:  

Basic Concepts of Mechanics of Materials: Stress and Strain and their types, various material 
properties, Types of Beams, Beam Loading and Support Conditions. 

Problem Statement: 

Perform a static structural analysis of a fixed beam made of structural steel subjected to pressure 
on the upper face. Calculate the total deformation, directional deformation in the direction of the 
pressure, equivalent (von Mises) stress, and equivalent strain for two loading cases: 1 MPa and 2 
MPa pressure. 

Material Properties: 

Material: Structural Steel (From ANSYS Material Library) 

Geometry: 

Length of the Beam: 100 mm 

Cross-Section Dimensions: 10 mm x 10 mm 

Loading Conditions: 

Case 1: The upper face of the beam is subjected to a uniform pressure of 1 MPa. 

Case 2: The upper face of the beam is subjected to a uniform pressure of 2 MPa. 

Boundary Conditions: 

Fixed Support: One end of the beam is fixed, restricting all degrees of freedom. 

Pressure Load: Apply a uniform pressure on the upper face of the beam for both cases. 

Solution:  

Solve the static structural analysis for each loading case to determine the following: 

 Total Deformation 
 Directional Deformation in the direction of the pressure (Y-direction) 
 Equivalent (von Mises) Stress 
 Equivalent Strain 

Deliverables: 

A comprehensive report including contour plots and results of total deformation, directional 
deformation in the Y-direction, equivalent stress, and equivalent strain for both loading cases. 

 

 

 

 

 

 

 



Tutorial No. 2 Optimal Pressure Tank Shape Analysis 

Prerequisites: 

Basic Concepts of Mechanics of Materials: Stress and Strain and their types, various 
material properties. 

Basics of Pressure Vessels: Internal Pressure, Concepts of hoop stress, longitudinal stress. 

Problem Statement: 

Perform a static structural analysis of two pressure tanks with equal internal perimeters but 
dișerent cross-sectional shapes (circular and rectangular) to compare the equivalent stress and 
total deformation. Both tanks are subjected to a constant internal pressure of 1 MPa and have a 
wall thickness of 1 mm. Recommend the optimal tank configuration based on the analysis results. 

Material Properties: 

Material: My_Steel 

Young's Modulus: 220 GPa 

Poisson's Ratio: 0.35 

Density: 8050 kg/m³ 

Yield Strength: 240 MPa 

Loading Conditions: 

Internal Pressure: 1 MPa uniformly applied to the internal surfaces of both tanks. 

Boundary Conditions: 

The tanks are assumed to be fixed at both ends, restricting all degrees of freedom. 

Solution:  

Solve the static structural analysis for both tanks to determine the following: 

 Total Deformation 
 Equivalent (von Mises) Stress 

Deliverables: 

 Detailed report including contour plots and descriptions of total deformation and equivalent 
stress for both tank shapes. 

 Comparison of the results to determine which tank shape provides better structural 
performance under the given loading conditions. 

 Recommendation on the optimal tank configuration based on the analysis results. 

 

 

 

 

 

 



Tutorial No. 3 Static Structural Analysis of a Flywheel 

Prerequisites: 

Basic Concepts of Mechanics of Materials: Stress and Strain and their types, various material 
properties. 

Purpose of Flywheels, Concepts of radial, axial, and circumferential stresses in rotating discs. 

Problem Statement: 

Perform a static structural analysis of a flywheel subjected to a rotational speed of 100 rad/sec 
using three dișerent materials: Structural Steel, Stainless Steel, and a newly discovered material 
(Deogirium). For each material, calculate the normal stress in the radial, axial, and circumferential 
directions, total deformation, radial deformation, and equivalent (von Mises) stress. 

Material Properties: 

1. Structural Steel (From ANSYS Material Library) 

2. Stainless Steel (From ANSYS Material Library) 

3. Deogirium (Newly Discovered Material): 

Density: 5000 kg/m³ 

Young's Modulus: 300 GPa 

Poisson's Ratio: 0.4 

Loading Conditions: 

Rotational Speed: 100 rad/sec 

Boundary Conditions: 

The flywheel is assumed to be fixed at the central axis to prevent rigid body motion. 

Solution:  

Solve the static structural analysis for each material to determine the following: 

 Normal Stress in the Radial Direction 
 Normal Stress in the Axial Direction 
 Normal Stress in the Circumferential Direction 
 Total Deformation of the Flywheel 
 Radial Deformation of the Flywheel 
 Equivalent (von Mises) Stress 

Deliverables: 

 Detailed report including contour plots and descriptions of normal stresses (radial, axial, and 
circumferential), total deformation, radial deformation, and equivalent stress for each 
material. 

 Comparison of the results for the three dișerent materials. 
 Recommendation on the most suitable material for the flywheel based on the analysis 

results. 

 

 



Tutorial No. 4 Stress Concentration Factor in a Plate with a Hole 

Prerequisites: 

Basic Concepts of Mechanics of Materials: Stress and Strain and their types, various material 
properties. 

Stress Concentration: Stress Concentration Factor, Nominal Stress, Maximum Stress. 

Problem Statement: 

Calculate the maximum stress analytically for a plate with a hole subjected to a tensile force using 
the equations for stress concentration factor, nominal stress, and maximum stress. Additionally, 
conduct a static structural analysis on the plate using ANSYS Workbench to find the maximum 
stress for dișerent mesh sizes (auto mesh, 10 mm, and 5 mm). Compare the analytical and 
numerical results of maximum stress and calculate the error. 

Material Properties: 

Structural Steel (From ANSYS Material Library) 

Geometry: 

 Plate Width (w): 100 mm 
 Plate Length (L): 200 mm 
 Plate Thickness (t): 10 mm 
 Hole Diameter (d): 30 mm 

Loading Conditions: 

Tensile Force: 10,000 N applied uniformly at both ends of the plate along the length. 

Comparison and Error Calculation: 

 Compare the Analytical and Numerical maximum stresses. 
 Calculate the Error. 

Deliverables: 

 Detailed report including the analytical calculation of maximum stress. 
 Numerical results of maximum stress for auto mesh, 10 mm mesh, and 5 mm mesh. 
 Comparison of analytical and numerical results. 
 Error calculation and discussion on the accuracy of the numerical methods with dișerent 

mesh sizes. 



 

Tutorial No. 5 Parametric Analysis of Pressure Vessel 

Prerequisites: 

Basic Concepts of Mechanics of Materials: Stress and Strain and their types, various material 
properties, Safety Factor. 

Pressure Vessel Theory: Types of Pressure Vessels, Concepts of hoop stress, radial stress, and axial 
stress. 

Problem Statement: 

Perform a static structural analysis to determine the internal pressure at which the safety factor of 
a given pressure vessel is 1.00. The analysis will involve setting the internal pressure as the input 
parameter and the safety factor as the output parameter. Use Aluminium Alloy from the ANSYS 
material library. 

Material: 

Aluminium Alloy (from ANSYS material library) 

Boundary Conditions: 

 Fixed Support: The supports of the vessel are fixed, restricting all degrees of freedom. 
 Flange Coupling Restriction: The face connected to the flange is restricted in the vertical 

direction to simulate the flange coupling. 
 Internal Pressure: All internal surfaces of the vessel are subjected to internal pressure, which 

will be varied to determine the safety factor. 

Parameter Setup: 

Set the internal pressure and the safety factor as parameters. 

Solution: 

 Run a series of static structural analyses by varying the internal pressure using parameters. 
 Determine the internal pressure at which the safety factor equals 1.00. 

Deliverables: 

 Detailed report including contour plots and descriptions of the internal pressure, stress 
distribution, deformation, and safety factors. 

 Identification of the internal pressure at which the safety factor is 1.00. 

 

 

 

 

 

 

 

 



Tutorial No. 6 Contact Stress Analysis of Knuckle Joint 

Prerequisites: 

Basic Concepts of Mechanics of Materials: Stress and Strain and their types, various material 
properties. 

Knuckle Joint Assembly: Components of a Knuckle Joint. 

Problem Statement: 

Perform a static structural analysis of a knuckle joint assembly to determine the total deformation 
and equivalent (von Mises) stress when subjected to a tensile force of 10,000 N. Additionally, use 
the contact tool in ANSYS to evaluate contact status, frictional stress, contact pressure, gaps, and 
sliding distance for all contacts. 

Material Properties: 

 Material: Aluminum 
 Young's Modulus: 70 GPa 
 Poisson's Ratio: 0.33 
 Density: 2700 kg/m³ 
 Yield Strength: 250 MPa 

Boundary Conditions: 

 Fixed Support: One end of the knuckle joint assembly is fixed to restrict all degrees of 
freedom. 

 Tensile Force: The other end of the assembly is subjected to a tensile force of 10,000 N along 
the axis of the joint. 

Contact Conditions: 

All contacts between the components are defined as frictional contacts with a coeȚcient of friction 
of 0.15. 

Solution:  

Solve the static structural analysis to determine the following: 

 Total Deformation 
 Equivalent (von Mises) Stress 
 Contact Tool Evaluation: Use the contact tool in ANSYS to evaluate: 

o Contact Status: Determine whether the contact surfaces are open or closed. 
o Frictional Stress: Evaluate the frictional stress at the contact surfaces. 
o Contact Pressure: Determine the pressure distribution across the contact surfaces. 
o Gaps: Measure any gaps that exist between the contact surfaces. 
o Sliding Distance: Evaluate the sliding distance between contact surfaces. 

Deliverables: 

Detailed report including plots and descriptions of total deformation, equivalent stress, contact 
status, frictional stress, contact pressure, gaps, and sliding distance. 

 

 

 



Tutorial No. 7 Introduction to Thermal Analysis 

Prerequisites: Basics of heat transfer: Modes of heat transfer, Thermal boundary conditions, 
Thermal Properties of Materials. 

Perform a steady-state thermal analysis to determine the temperature distribution and heat flux 
in a 2D solid plate made of “Deogirium 123”. Create contour plots illustrating the plate's total 
temperature distribution and total heat flux, highlighting the maximum and minimum temperature 
locations. 

Material Properties: 

 Material: Deogirium 123 
 Thermal Conductivity: 15 W/m⋅K 

Geometry: 

 Plate Dimensions: 1 meter by 1 meter (2D plate) 
 Thickness: 1 mm 

Thermal Boundary Conditions: 

 Case 1: 

 250oC  

40oC  40oC 

 40oC  

 

 

 
 Case 2: 

 Heat Flux of 100 W/m2  

Convection 
 

T = 20oC 
 

h = 10 W/m2oC 

 

Convection 
 

T = 20oC 
 

h = 100 W/m2oC 

 Insulated Edge  

 

 



 

 Case 3: 

 Heat Flux of 250 W/m2  

Radiation 
 

T = 20oC 
 

𝜀 = 0.8 

 

Convection 
 

T = 30oC 
 

h = 25 W/m2oC 

 Insulated Edge  
 

 Case 4: 

 Heat Flux of 200 W/m2  

Radiation 
 

T = 100oC 
 

𝜀 = 0.5 

 

Radiation 
 

T = 5oC 
 

𝜀 = 0.8 

 10oC  
 

Deliverables: 

Detailed report including: 

 Contour plots of the total temperature distribution and total heat flux. 
 Vector plots of total heat flux. 
 Identification of the locations of maximum and minimum temperatures and heat flux. 

 

 

 

 

 

 

 

 

 



 

Tutorial No. 8 Thermal Analysis of PCB 

Prerequisites:  

Basics of heat transfer: Modes of heat transfer, Thermal boundary conditions, Thermal Properties 
of Materials. 

Electronics Cooling Basics: Heat Generation in Electronics, Thermal Management in Electronics. 

Problem Statement: 

The thermal performance of a printed circuit board (PCB) with heat-generating components such 
as a CPU and chips is critical for ensuring reliable operation. This analysis aims to evaluate the 
temperature distribution and identify the maximum temperature in the PCB assembly. If the 
maximum temperature exceeds the specified limit, the analysis will be repeated with the addition 
of a heat sink to assess its eșectiveness. 
Perform a steady-state thermal analysis of a PCB with a CPU at the centre and other chips at the 
four corners to determine the temperature distribution and maximum temperature in the circuit. If 
the maximum temperature exceeds 90°C, repeat the analysis with a heat sink and verify whether 
the maximum temperature falls below 90°C. 
Materials: 

 PCB: FR-Epoxy 
o Thermal Conductivity: 0.294 W/m°C 

 CPU and Chips: Silicon 
o Thermal Conductivity: 148 W/m°C 

 Heat Sink (if required): Aluminium 
o Thermal Conductivity: 237.5 W/m°C 

Heat Generation Rates: 
 CPU: 4.34 × 10⁶ W/m³ 
 Chips: 5 × 10⁶ W/m³ 

Boundary Conditions: 
 Convection: 

o Ambient Temperature: 22°C 
o Convective Heat Transfer CoeȚcient: 5 W/m²°C 

 Radiation: 
o Ambient Temperature: 22°C 
o Emissivity: 

 PCB: 0.8 
 CPU and Chips: 0.5 
 Heat Sink: 0.5 (if installed) 

Solve: 
 Create contour plots illustrating the temperature distribution across the PCB, CPU, and chips. 
 Identify and highlight the maximum temperature in the assembly for both cases (with and 

without the heat sink). 
Deliverables: 
Detailed report including contour plots of the temperature distribution, maximum temperature in 
the assembly, comparison of the results with and without the heat sink, and conclusion on whether 
the heat sink eșectively reduces the maximum temperature below 90°C. 

 



Tutorial No. 9 Coupled Thermo-Structural Analysis of a Gas Turbine 
Blade 

Prerequisites:  

Basics of heat transfer: Modes of heat transfer, Thermal boundary conditions, Thermal Properties 
of Materials. 

Basic Concepts of Mechanics of Materials: Stress and Strain and their types, various material 
properties. 

Gas Turbine Operation: High-temperature environment in gas turbine, Materials for High-
Temperature Applications 

Problem Statement: 

A gas turbine blade operates under extreme thermal and mechanical conditions, exposed to high-
temperature gases and subjected to significant rotational forces. This analysis aims to assess the 
thermal and structural performance of the blade using two dișerent materials: Titanium Alloy (Ti-
6Al-4V) and Inconel 718. 

Perform a coupled thermo-structural analysis of a gas turbine blade made of Titanium Alloy to 
determine the temperature distribution, thermal load așected stress distribution, and safety 
factor. Then, replace the material with Inconel 718 and observe the changes in the results. 

Materials Properties: 

 Titanium Alloy (Ti-6Al-4V): 
o Thermal Conductivity: 7.2 W/m·K 
o Density: 4430 kg/m³ 
o Specific Heat: 580 J/kg·K 
o Young's Modulus: 113.8 GPa 
o Poisson's Ratio: 0.342 
o Yield Strength: 880 MPa 

 Inconel 718: 
o Thermal Conductivity: 11.4 W/m·K 
o Density: 8190 kg/m³ 
o Specific Heat: 435 J/kg·K 
o Young's Modulus: 200 GPa 
o Poisson's Ratio: 0.294 
o Yield Strength: 1030 MPa 

Boundary Conditions: 

 Convection Thermal Boundary Conditions: 
o The blade surface is exposed to gases at 800°C. 
o Convective heat transfer coeȚcient on the blade surface: 1000 W/m²·°C. 
o The hub of the blade is maintained at a temperature of 600°C. 

 Structural Boundary Conditions: 
o The blade is rotating at 100 rad/sec. 
o The hub of the blade is fixed (no translational or rotational movement). 

 

 

 



Deliverables: 

Detailed report including the description of the geometry, material properties, and boundary 
conditions, contour plots of the temperature distribution and stress distribution for both materials, 
comparison of safety factors for both materials, and conclusion on the suitability of each material 
for the turbine blade application. 
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, I c Practical . ' 
Q Sr. 

No. Roll No 
Nnmc or Student 

l ME420l A 
2 HANE ABHISHEK SANJAY · ME4202 
3 . ME~203 AHIRRAo SAMBHAJI SH!YAJ! 
4 BAGUL AJIT KADUBA 
5 ME4204 BANSOD VARAD SUBHASH 

ME420S BAPAT SUMEDH SUN!L 
6 ME4206 BHAKARE YASH SATISH 
7 ME4207 BHALE RAVI BABAN 
: ME4208 BHALE SHUBHAM BALASAHEB 

ME4209 BURK.ULE VARAD MADHUKAR 
10 ME4210 CHAUDHAR! YlNOD ADlTYA 
11 ME42ll CHAVAN ABHIJEET SHIVAJl 
12 ME4212 CHAVANTUSHARnTENDRA 
13 ME4213 CHOUNDIYE YlSHAL OMPRAKASH 14 

ME4214 CHOUNDIYE YASH LAXMlNARAYAN IS ME4215 DANDAGE YINAY GANESH 

A~-s -P~ 
·- JJ!ltj~lf-t-"-

Name & Signature 0 

allty 0 

~~ . 
B.TWco-ordinator 

M.S.P.Mandal's 
Dco2iri Institute of En2ineerin2 and Mana2ement Studies, Auran2abad. Department of Mechanical En2ineerin2 

Practical Evaluation Sheet 

Total Signature of 
(10 Marks) Student 

HMED 

Class B.Tecb B 
A Batch: Bl Lab: 

Title of the Practical : ~ 

Sr. 
No. 

Roll No Name of Student 

I ME4201 ADHANE ABHISHEK SANJAY 
2 ME4202 AHIRRAO SAMBHAJI SHfVAJI 
3 · ME4203 BAGUL AJIT KADUBA 
4 ME4204 BANSOD YARAD SUBHASH 
S ME4205 BAPAT SUMEDH SUNIL 
6 ME4206 BHAKARE YASH SATISH 
7 ME4207 BHALE RAVI BABAN 
8 ME4208 BHALE SHUBHAM BALASAHEB 
9 ME4209 BURKULE VARAD MADHUKAR 
10 ME4210 CHAUDHARl VINOD ADITYA 
II 

12 

13 

14 

15 

ME.42 11 CHAVAN ABHIJEET SHIYAJI 
ME4212 CHAVAN TUSHAR JITENDRA 
ME4213 CHOUNDIYE VISHAL OMPRAKASH 
ME4214 CHO E YASH LAXMINARAYAN 
ME4215 ESH 

A~S,f 
Name & SI nature of P ,ca It 

Accuracy/ 
Comprehension Appropriateness Punctuality Tot11l 

(04) / Presentation (02) (10 Marks) 
(04) 

cgrrv 
B.Tcch Co-ordinator 

~-· 
HMED 


