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	Module
	Contents
	Hrs

	01
	1. Introduction to Metrology 
1.1 Need for inspection, fundamental principles and definition, standards of measurement, Static characteristics of Measurements. 

1.2 Limits, fits and Tolerances of interchangeable manufacture, Elements of Interchangeable System, hole based and shaft based systems IS 919 : 1963 tolerance grades, types of fits, General requirements of go & NO GO gauging, Taylor’s principle, Design of go & no go gauges. 
	08

	02
	2.1 Comparators: Constructional features and operation of mechanical, optical, electrical/electronic and pneumatic comparators, advantages, limitations and field of Applications. 

2.2 Principles of interference, concept of flatness, flatness testing, optical flats, optical Interferometer and laser interferometer. 

2.3 Surface texture measurement: importance of surface conditions, roughness and waviness, surface roughness standards specifying surface roughness parameters- Ra, Ry, Rz, RMS value etc., surface roughness measuring instruments – Tomlinson and Taylor Hobson versions, surface roughness symbols 
	09

	03
	3.1 Screw Thread measurement: Two wire and three wire methods, floating carriage micrometer. 

3.2 Gear measurement: Gear tooth comparator, Master gears, measurement using rollers and Parkinson’s Tester. 

3.3 Special measuring Equipment: Principles of measurement using Tool Maker’s microscope, profile projector & 3D coordinate measuring machine. 
	07

	04
	Quality 
1.1 Quality Control 
Evolution of Quality, Definition of Quality, Dimensions of Quality Planning, Principles of TQM, set up policy and objectives of quality control, quality of 

design and quality of conformance, compromise between quality & cost, quality cost and planning for quality 

1.2 Cost of quality: prevention, appraisal & failure costs and Hidden cost of quality. 

1.2 Quality improvement 
Juran’s trilogy, management of controllable defects, operator controllable defects, sporadic and chronic problems of quality. Bench Marking: Introduction, definition and its significance. Collection of data for bench marking and its use. 
	08

	05
	SQC and SQC tools 
5.1 Process Data Collection & presentation – Bar Chart, Histogram and Run Charts. 

5.2 Process Variability – variables & Process Variation (Measures of accuracy & Centering, precision or spread, normal distribution and sampling averages). 

5.3 Process Control by Variable – using X bar and R Chart and control charts for standard deviation. 

5.4 Process Control by Attribute - for number of defectives or non-conforming units - np-charts, p-charts, c-charts and u-charts 

5.5 Process capability, OC curve, acceptance sampling AQL, LTPD, AOQL, producers and consumers risk (Single & Double sampling plan only). (Note: Emphasize the explanation with Numerical problems). 
	08

	06
	6.1 Sampling Techniques Sampling inspection and basic concepts, OC curves, consumer & Producer risk, single & double sampling plans and use of sampling tables. 

6.2 Quality standards 
a. The ISO9001:2000 Quality Management System Standard 

b. The ISO 14001:2004 Environmental Management System Standard 

c. ISO 27001:2005 Information Security Management System d. ISO/TS 16949:2002 for Automobile Industry 

e. Internal audit, surveillance audit, maintaining of certification 
	08


	Co No.
	Course Outcomes

	CO1
	Able to handle & operate precision measuring instruments / equipment’s.

	CO2
	Able to design Go and No Go gauges for a given assembly.

	CO3
	Able to analyze simple machined components for dimensional stability & functionality. 

	CO4
	Able to identify and use proper quality tools in various manufacturing /service problems. 

	CO5
	Able to integrate quality approaches for productivity improvement. 

	CO6
	Able to comprehend and apply Quality standards in different situations. 
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Target = 2 for all COs

	FINAL CO
	=
	(0.8* Direct) + (0.2* Indirect)

	
	
	

	Direct
	CO1
	(0.6*UTest) +(0.4*Univ Exam)

	
	CO2
	(0.6*UTest) +(0.4*Univ Exam)

	
	CO3
	(0.6*UTest) +(0.4*Univ Exam)

	
	CO4
	(0.6*UTest) +(0.4*Univ Exam)

	
	CO5
	(0.6*UTest) +(0.4*Univ Exam)

	
	CO6
	(0.6*UTest) +(0.4*Univ Exam)

	
	
	

	Indirect
	CO1
	(1*Exit Survey)

	
	CO2
	(1*Exit Survey)

	
	CO3
	(1*Exit Survey)

	
	CO4
	(1*Exit Survey)

	
	CO5
	(1*Exit Survey)

	
	CO6
	(1*Exit Survey)


Lesson Plan

	Week No.
	Topics
	Module
	Hours
	CO

	Week 1 (01/07/19 – 05/07/19)
	Introduction to Metrology. Why we need Metrology. Precision & Accuracy, Interchangeability, Classification of standards (Line, End, Primary, Secondary, etc.).
	1
	2
	CO1

CO3

	Week 2

(08/07/19 – 12/07/19)
	Standards of measurements (FPS, Metric, SI). Errors in measurements. Types of Errors. Limits, Fits and Tolerances. 
	1
	3
	CO1

CO2

CO3

	Week 3

(15/07/19 – 19/07/19)
	Limits, Fits and Tolerances. Types of Gauges. Gauge Design.
	1
	3
	CO2

	Week 4

(22/07/19 – 26/07/19)
	Introduction to Comparators. Assignment 1 – Out. Comparators – Purpose, Essential characteristics, Uses, Types. Mechanical Comparators, Mechanical-optical comparator, Electrical and Electronics comparators, Pneumatic comparator. Principle. Advantages and Disadvantages. Videos of reading and using a Dial Indicator and Johansson Mikrokator.
	2
	4
	CO1

CO3

	Week 5

(29/07/19 – 02/08/19)
	Screw Threads Terminology. Measurements of screw thread diameters, Interferometer: Monochromatic light, Interference light, Optical flat.
	2, 3
	4
	CO1

CO3

	Week 6

(05/08/19 – 09/08/19)
	Optical flat, Interferometer. Interferometry applied to flatness testing, Michelson Interferometer. NPL Flatness tester, Laser Interferometer
	2
	2
	CO3

	Week 7

(12/08/19 – 16/08/19)
	Bakri Eid. Independence Day, Parsi New Year, UNIT TEST-1
	-
	-
	-

	Week 8

(19/08/19 – 23/08/19)
	Surface texture. Categories of geometrical irregularities, Surface roughness terminology. Surface roughness measuring methods: Comparative Instruments.
	2
	3
	CO3

	Week 9

(26/08/19 – 30/08/19)
	 Surface roughness measuring methods: Direct Instruments. Gear Terminology: Introduction, Types, Forms. Nomenclature of Spur gear. Gear Errors. Measurement of tooth thickness.
	2, 3
	4
	CO1

CO3

	Week 10

(03/09/19 – 06/09/19)
	Midterm Break
	-
	-
	-

	Week 10

(09/09/19 – 13/09/19)
	10/09 – Muharram

11/09 – Lecture taken by Dr. Rane

12/09 – Anant Chaturdashi

13/09 – Mass bunking
	-
	1
	-

	Week 11

(16/09/19 – 20/09/19)
	Special measuring machines. CMM. Definition of Quality, Quality Control. SQC, Evolution of Quality, Dimensions of Quality, TQM.
	3, 4
	3
	CO3

CO4

	Week 12

(23/09/19 – 27/09/19)
	Steps in QC program, Objectives of QC, Quality by Design and Conformance, Cost of Quality, Juran’s Triology, Benchmarking.
	4, 5
	4
	CO4

	Week 13

(30/09/19 – 04/10/19)
	Bar chart, Histogram, Process variability, Control charts for variables and attributes, Process capability
	5
	2
	CO4
CO5

	Week 14

(07/10/19 – 11/10/19)
	Process capability, Quality standards Sampling Techniques
	5, 6
	1
	CO5
CO6

	Week 15

(14/10/19 – 18/10/19)
	UNIT TEST-2
TERM END SUBMISSIONS
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