Dawood College Of Engineering and Technology, Karachi

Metrology and Statistical Quality Control
Course Objectives & Scope:

Objectives: The course exposes the students to the principles of measurement, gauges and modern quality concepts and their practical use. This will also refresh the basic statistical & probability techniques and their usages in quality application.
Scope:  At completion of degree with the course of Metrology and Statistical Quality Control, students find confidence for applying the jobs in testing, inspection and quality control.

Recommended Books: 

1.
Metrology & Gauging 

   
By: S.A.J. Parson……..any latest edition

2.
Engineering Metrology & Instrumentation


By: R.K. Rajput 


2.
Metrology for Engineers 

By: J.F.W. Galyer & C.R. Shotbolt……any latest edition.

3.
Practical Metrology


By: G.H. Sharp……..any latest edition

4.
Quality Control 


By: D.H. Besterfield, Pearson Edition.

5.
 Introduction to Statistical Quality Control 


By: Douglas C. Montgomery.
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COURSE OUTLINES

	Sr#
	TITLE / Contents

	01
	Introduction
 Metrology, Objectives of Metrology, Necessity & Importance of Metrology, Standards of Measurement.  Limits, Fits & Tolerance. Methods for achieving Precision & Accuracy, Sources of errors, classification of measuring instruments, classification of methods of measurements, Selection of Instruments, Care & Handling of Equipment & Apparatus, Gauges

	02
	Principle of Measuring Instruments
Definitions, Classification of measuring equipments, Technical Specification of measuring instruments, Principle of Mechanical Measuring Instruments, Principle of Optical Instruments 

	03
	Basic Measuring Instrument
Engineer’s Steel Rule, Calipers, Vernier Calipers, Vernier Height Gauge, Vernier Depth Gauge, Micrometers, Advantages & Limitation of Commonly used Precision Instruments

	04
	Angle & Taper Measurements
Angular Measurement; Introduction, Instruments for angular measurements
Taper Measurement; Gauges for Tapers, Taper measuring instruments

	05
	Measurement of Ircularity
Ircularity, Roundness & Ircularity, Types of Irregularities of ircular part, Measurement of ircularity devices used, Measurement of roundness & machine shafts

	06
	Comparators
The Comparator, Desirable features of a comparator, use of comparator, Types of comparators, mechanical comparators, Optical Comparators, Electrical & Electronic Comparators, Pneumatic Comparators, Limit Gauges, Selection of Comparator

	07
	Measurement of Surface Finish
Introduction, Surface Texture, Methods of Measuring Surface Finish; Surface Inspection by Comparison Methods, Direct Instrument Measurement. Sample length or cut-off length, numerical evaluation or surface texture, adverse effects of poor surface finish 

	08
	Optical Measuring Devices
Introduction, Magnifier, Microscopes; principle of microscope, general optical system of microscope, types of micros scope. Accuracy of microscope, Optical Projectors, Telescopes, collimator. 

	09
	Straightness, Flatness, Squareness & Parallelism

Introduction, Straightness; defn of straightness of the line in two planes, straight edge, measurement of straightness. Flatness; defn, flatness measurement. Squareness, Parallelism 

	10
	Control Charts for Variables, Additional SPC Techniques for variables, Control Charts for Attributes, Lot by lot Acceptance Sampling by Attributes, Acceptance Sampling System,

Reliability:


Course Instructor: _____________________
                                   Engr. Ghulam Sarwar 

                        
       (Assistant Professor)
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LESSON PLAN

Subject Teacher: Engr. Ghulam Sarwar
	Schedule
	TITLE / Contents

	Week#01


	Introduction:  Metrology, Objectives of Metrology, Necessity & Importance of Metrology, Standards of Measurement.  Limits, Fits & Tolerance

	Week#02
	Introduction: Methods for achieving Precision & Accuracy, Sources of errors, classification of measuring instruments, classification of methods of measurements, Selection of Instruments, Care & Handling of Equipment & Apparatus, Gauges

	Week#03
	Principle of Measuring Instruments: Definitions, Classification of measuring equipments, Technical Specification of measuring instruments

	Week#04
	Principle of Measuring Instruments:  Principle of Mechanical Measuring Instruments, Principle of Optical Instruments

	Week#05
	Basic Measuring Instrument

Engineer’s Steel Rule, Calipers, Vernier Calipers, Vernier Height Gauge, Vernier Depth Gauge, Micrometers, Advantages & Limitation of Commonly used Precision Instruments

	Week#06
	Angle & Taper Measurements: Angular Measurement; Introduction, Instruments for angular measurement

	Week#07
	Angle & Taper Measurements:
Taper Measurement; Gauges for Tapers, Taper measuring instruments

	Week#08
	Measurement of Ircularity: Ircularity, Roundness & Ircularity, Types of Irregularities of ircular part, Measurement of ircularity devices used, Measurement of roundness & machine shafts

	Week#09
	Comparators: The Comparator, Desirable features of a comparator, use of comparator, Types of comparators, mechanical comparators

	Week#10
	Comparators: Optical Comparators, Electrical & Electronic Comparators, Pneumatic Comparators, Limit Gauges, Selection of Comparator

	Week#11
	Measurement of Surface Finish

Introduction, Surface Texture, Methods of Measuring Surface Finish; Surface Inspection by Comparison Methods, 

	Week#12
	Measurement of Surface Finish

Direct Instrument Measurement. Sample length or cut-off length, numerical evaluation or surface texture, adverse effects of poor surface finish

	Week#13
	Optical Measuring Devices
Introduction, Magnifier, Microscopes; principle of microscope, general optical system of microscope, types of micros scope

	Week#14
	Optical Measuring Devices
Accuracy of microscope, Optical Projectors, Telescopes, collimator

	Week#15
	Straightness, Flatness, Squareness & Parallelism

Introduction, Straightness; defn of straightness of the line in two planes, straight edge, measurement of straightness

	Week#16
	Straightness, Flatness, Squareness & Parallelism

Flatness; defn, flatness measurement. Squareness, Parallelism

	Week#17
	Control Charts for Variables, Additional SPC Techniques for variables, Control Charts for Attributes, Lot by lot Acceptance Sampling by Attributes, Acceptance Sampling System,

Reliability:


                 Department Of Industrial Engineering and Management

Dawood College Of Engineering and Technology, Karachi
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5th Semester Batch: 2010
OBJECT LIST

    

Lab Incharge      : Engr. Ghulam Sarwar

Laboratory: Metrology




Location: 3rd Floor Dept.of I.E. & Mgt
Spring Semester start:  ____________


 Suspension of Classes: _________
 
	Lab Schedule
	Object List
	Instrument/Device/Apparatus 

	Week#01
	To Stuy Micro meter , its use and measuring principle
	Standard Micrometer

	Week#02
	To Study components of vernier caliper, types of measurement that can be taken and causes of error in measurement
	Standard Vernier caliper

	Week#03
	To Take Reading by Vernier caliper with repeatability of various specimen, and make chart
	Standard Vernier caliper

	Week#04
	To Determine the angularity of work piece surface with Universal Bevel Protractor, also make up various angles
	Universal  Bevel Protractor

	Week#05
	Use of Dial Indicator for checking, tolerances, roundness, evenness, parallelism, and eccentricity
	Dial Indicator

	Week#06
	To stuy height gauge, its components and measuring principle
	Height Gauge

	Week#07
	To Study inside and outsied calipers
	Inside/outside caliper

	Week#08
	To Study working principle of Snap gauges
	Snap Gauge

	Week#09
	To Study working principle and limitations of Plug gauges
	Plug gauge

	Week#10
	To study working principle of Lever Indicator
	Lever Indicator

	Week#11
	To study various attachements/accessories of Micrometer
	Attachements/accessories of micrometer

	Week#12
	To Stuy use/working principle of contour gauge
	Contour gauge

	Week#13
	To study components and uses of Luxmeter
	Luxmeter

	Week#14
	To study various attachements/accessories of Micrometer
	Attachements/accessories of micrometer

	Week#15
	To Stuy Block gauges (i.e slip gauges) and their measuring mechanism
	Block gauge

	Week#16
	To Study working principle of Snap gauges
	Snap Gauge


Lab Incharge: _____________________

                            Engr. Ghulam Sarwar 

                             (Assistant Professor)

