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COURSE PLAN
	Name of the Faculty
	Mr.R.RAJESHKUMAR

	Designation/Department
	Assistant Professor / Aerospace Engineering

	Course Code/Name
	U20AE613 / Experimental Stress Analysis

	Year/Section/Department
	III Yr / Aeronautical Engineering

	Credits Details
	L: 3
	T: 0
	P: 0
	C: 3

	Total Contact Hours Required
	45 Hours


Syllabus:

	UNIT I/ EXTENSOMETERS AND DISPLACEMENT SENSORS
	No. Of Periods:08 

	Principles of measurements, Accuracy, Sensitivity and range of measurements, Mechanical, Optical, Acoustical and Electrical extensometers and their uses, Advantages and disadvantages, Capacitance gauges, Laser displacement sensors.

	UNIT II/ ELECTRICAL RESISTANCE STRAIN GAUGES
	No. Of Periods:12 

	Principle of operation and requirements, Types and their uses, Materials for strain gauges, Calibration and temperature compensation, cross sensitivity, Wheatstone bridge and potentiometer circuits for static and dynamic strain measurements, strain indicators, Rosette analysis, stress gauges, load cells, Data acquisition, six component balance.

	UNIT III/ PHOTOELASTICITY
	No. Of Periods:11 

	Two dimensional photo elasticity, Photo elastic materials, Concept of light - photoelastic effects, stress optic law, Transmission photoelasticity, Jones calculus, plane and circular polariscopes, Interpretation of fringe pattern, Calibration of photoelastic materials, Compensation and separation techniques, Introduction to three dimensional photo elasticity.

	UNIT IV/ BRITTLE COATING AND MOIRE TECHNIQUES
	No. Of Periods:07 

	Relation between stresses in coating and specimen, use of failure theories in brittle coating, Moire method of strain analysis.

	UNIT V/ NON – DESTRUCTIVE TESTING
	No. Of Periods:07 

	Fundamentals of NDT, Acoustic Emission Technique, Radiography, Thermography, Ultrasonics, Eddy Current testing, Fluorescent Penetrant Testing.


Objective:

	· To study the various experimental techniques involved for measuring displacements, stresses, strains in structural components.
· To understand the usage of strain gauges and photo elastic techniques of measurement.


Text Book: 
	T1:Dally, J.W., and Riley, W.F., "Experimental Stress Analysis", McGraw Hill Inc., New York 1998.

T2:Srinath, L.S., Raghava, M.R., Lingaiah, K., Garagesha, G., Pant B., and Ramachandra, K., "Experimental Stress Analysis", Tata McGraw Hill, New Delhi, 1984.

T3:Sadhu Singh, "Experimental Stress Analysis", Khanna Publishers, New Delhi, 1996.


Website:
	W1:https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/aam/cami/library/online_libraries/aerospace_medicine/tutorial/media/III.4.stress analysis.pdf

W2: https://structural.nasa.gov/basics/chapter14-1/

W3: http://abyss.uoregon.edu/~js/space/lectures/lec17.html


Online Mode of Study:

	W1:  Introduction to Stress Analysis (https://nptel.ac.in/courses/101/101/101101086/)
W2:  Experiments with Gauges (https://onlinecourses.nptel.ac.in/noc21_ae06/preview)


Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - EXTENSOMETERS AND DISPLACEMENT SENSORS

	1
	Principles of measurements
	T1
	6-16
	BB
	1
	1

	2
	Accuracy, Sensitivity and range of measurements
	T1
	34-35
	BB
	1
	2

	3
	Mechanical extensometers and their uses
	T1
	35-40
	BB
	1
	3

	4
	Optical, Acoustical extensometers and their uses
	R1
	61-64
	BB
	1
	4

	5
	Electrical extensometers and their uses
	T1
	48-50
	BB
	1
	5

	6
	Advantages and disadvantages
	T1
	55-63
	BB
	1
	6

	7
	Capacitance gauges
	T1
	63-65
	BB
	1
	7

	8
	Laser displacement sensors
	T1
	68-69
	BB
	1
	8

	Outcome of Unit I: At the end of the unit, students should able to
CO1: Analyse the performance of measuring instrumentation.

	UNIT II - ELECTRICAL RESISTANCE STRAIN GAUGES

	12
	Principle of operation and requirements
	T1
	65-76
	BB
	1
	9

	13
	Types and their uses
	T1
	78-80
	BB
	1
	10

	14
	Materials for strain gauges
	T1
	83-86
	BB
	1
	11

	15
	Calibration and temperature compensation
	T1
	86, 101-104
	BB
	1
	12

	16
	Cross sensitivity
	T1
	209-215
	BB
	1
	13

	17
	Wheatstone bridgefor static and dynamic strain measurements
	R2
	55-57
	BB
	1
	14

	18
	Potentiometer circuits for static and dynamic strain measurements
	R2
	66-69
	BB
	1
	15

	19
	Strain indicators
	R2
	71-76
	BB
	1
	16

	20
	Rosette analysis
	R2
	78-80
	BB
	1
	17

	21
	Stress gauges and load cells
	T1
	219-221
	BB
	1
	18

	22
	Data acquisition and six component balance
	T1
	238-242
	BB
	1
	19

	23
	Problem - Rosette analysis
	R2
	89-92
	BB
	1
	20

	Outcome  of Unit II: At the end of the unit, students should able to
CO2: Impart knowledge on different methods of strain measurement.

	UNIT III - PHOTOELASTICITY

	23
	Two dimensional photo elasticity
	R3
	281-285
	BB
	1
	21

	24
	Photo elastic materials
	R3
	357-360
	BB
	1
	22

	25
	Concept of light for photo elastic effects and stress optic law
	R3
	88-90
	PPT
	2
	24

	26
	Transmission photo elasticity of Jones calculus
	R3
	94-98
	BB
	1
	25

	27
	Plane and circular polariscopes
	R3
	115-125
	BB
	1
	26

	28
	Interpretation of fringe pattern
	R3
	291-296
	PPT
	2
	28

	29
	Calibration of photoelastic materials
	R3
	296-300
	BB
	1
	29

	30
	Compensation and separation techniques
	T1
	260-264
	BB
	1
	30

	31
	Introduction to three dimensional photo elasticity.
	R3
	350-357
	BB
	1
	31

	Outcome  of Unit III: At the end of the unit, students should able to
CO3: Design different strain gauge circuits.

	UNIT IV - BRITTLE COATING AND MOIRE TECHNIQUES

	32
	Relation between stresses in coating and specimen
	T3
	110-129
	BB
	2
	33

	33
	Use of failure theories in brittle coating
	T3
	135-147
	PPT
	2
	35

	34
	Five Theories of failure
	T3
	250-267
	BB
	2
	37

	35
	Moire method of strain analysis
	T3
	285-293
	BB
	2
	39

	Outcome  of Unit IV: At the end of the unit, students should able to
CO4: Use photoelasticity for stress analysis.

	UNIT V - NON – DESTRUCTIVE TESTING

	40
	Fundamentals of NDT
	R4
	79-85
	BB
	1
	40

	41
	Dye penetrant method
	R4
	84-92
	BB
	1
	41

	42
	Acoustic emission technique
	R4
	95-96
	PPT
	2
	43

	43
	Radiography method
	T3
	305-312
	PPT
	2
	45

	44
	Thermography method
	R4
	110-115
	PPT
	1
	46

	45
	Eddy Current testing
	R4
	119-124
	BB
	1
	47

	46
	Ultrasonics and Fluorescent Penetrant Testing
	T3
	328-348
	PPT
	2
	49

	Outcome  of Unit V: At the end of the unit, students should able to
CO5: Exposure the different types of non-destructive testing methods.
CO6: Experimentally evaluate the location and size of defect in solid and composite materials by using various Non-destructive Testing methods. 


Course Outcome:

	At the end of course: Students should be able to do:

CO1: Analyse the performance of measuring instrumentation.
CO2: Impart knowledge on different methods of strain measurement.
CO3: Design different strain gauge circuits.
CO4: Use photoelasticity for stress analysis.
CO5: Exposure the different types of non-destructive testing methods.
CO6: Experimentally evaluate the location and size of defect in solid and composite materials by using various Non-destructive Testing methods.


Course Outcome Vs Program Outcome Mapping:
	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	2
	2
	-
	-
	-
	-
	-
	1
	-
	-
	2
	-

	CO2
	3
	3
	2
	2
	-
	-
	-
	-
	-
	1
	-
	-
	2
	-

	CO3
	3
	3
	2
	2
	-
	-
	-
	-
	-
	1
	-
	-
	2
	-

	CO4
	3
	3
	2
	2
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

	CO5
	3
	3
	2
	2
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

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

	AVG
	3
	3
	2
	2
	-
	-
	-
	-
	-
	1
	-
	-
	2
	-


Content beyond Syllabus:

	· Acoustic Emission Technique Testing
· Fundamentals of NDT


Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	Electrical extensometers and their uses
	CO1

	
	2
	Assignment – Poster Presentation /  PPT (20)
	Materials for strain gauges
	CO2

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	 Seminar (20)
	Compensation and separation techniques
	CO3

	
	4
	Case Study Report (20)
	Use of failure theories in brittle coating
	CO4

	Webportal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--


Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	09/02/2025
	25/02/2025
	18/03/2025
	02/04/2025
	27/04/2025


Google Class Code Details: fprkvjr
Class Name: ESA (AE & AS)
PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	30
	30
	
	
	
	
	20
	26
	14
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	30
	30
	
	
	
	20
	26
	14
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	17
	17
	17
	17
	17
	15
	20
	26
	26
	28
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