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	A – Basic Information 

	Title 
	Measuring Instruments
	Code
	MDP 341

	Credit Hours
	N/A
	Lecture
	4 hours/Week

	Tutorial/ Lab
	4 hours/Week
	Total 
	8 hours/Week

	

	B- Professional Information

	1- Overall aim of course  

	By the end of this course student will be able to:


	1
	Demonstrate understanding of the elements of measuring system and its main Characteristics 

	2
	Demonstrate understanding of the different magnification concepts. 

	3
	Demonstrate facility in using metrology lab equipment and instruments  to determine experimental outcomes. 

	4
	Communicate concept sand experimental results in clear and logical fashion, both verbally and in writing

	5
	Work with measuring instruments  for individual, small group and large group projects. Demonstrate understanding of the grades of limit and fits 

	6
	Demonstrate the Knowledge and laboratory experience acquired through the construction of measuring instruments, simulator.

	7
	Design the required limit gauges to check the acceptance criteria of a test sample

	

	1- Intended Learning Outcomes (ILOs)

	a      Knowledge and understanding

	a1
	state the different measurement standard and units

	a2
	explain the fundamental concepts of  measurements and measuring instruments

	a3
	identify all elements  on the measurement chain

	a4
	describe all types of magnification principles

	a5
	explain the concept of limits, fits and tolerance

	b   Intellectual skills

	b1
	compare among different magnification concepts; mechanical, optical, electric and pneumatic types

	b2
	predict the dynamic response of simple measurement systems

	b3
	Identify the specification of measuring tools

	B4
	select the appropriate instrument for different applications

	B5
	design the limit gauges for different shapes

	B6
	Identify the specification of measuring instruments

	c Professional and practical skills

	c1
	Use appropriate metrology lab equipments in different applications

	C2
	Perform experiments in the metrology lab

	C3
	Prepare the measuring instruments for sample measurements

	C4
	Apply measurement using different measuring instruments

	d General and transferable skills

	d1
	Interpret inspection report according to the scientific standards guideline

	d2
	Explain the inspection report in oral seminar

	d3
	Practice working as a part of a team in inspection project group

	3 - Contents

	Theory 
of 
measurements, 
Definitions, 
Errors, 
Linear 
measurements, 
Angle measurements.

	No
	Topic
	Lecture
	Tutorial
	Total

	1
	International system of units
	2
	0
	2

	2
	Theory of measurement
	2
	6
	8

	3
	Measurement errors
	2
	4
	6

	4
	Statistical analysis of data 
	2
	4
	6

	5
	Physical principles
	8
	4
	12

	6
	Magnification methods
	12
	8
	20

	7
	Measuring signals
	4
	4
	8

	8
	Fits, tolerance and limit gauges
	12
	8
	20

	9
	Simple measuring instruments
	8
	10
	18

	10
	Comparators
	4
	10
	14

	11
	Measuring machines
	4
	2
	6

	TOTAL HOURS
	60
	60
	120

	Teaching and learning methods

	1
	Class lectures

	2
	Tutorials

	3
	Experimental Laboratory work


List of experiments

	No
	Experiment Name
	Hours

	1
	Fixed gauges
	2

	2
	Slip gauges
	2

	3
	Vernier
	6

	4
	Micrometer
	6

	5
	Dial Indicators
	6

	6
	Projector
	6

	7
	Microscope
	6

	8
	Comparators
	6

	9
	Abbe measuring machine
	6

	10
	Protractors
	4

	11
	Levels and sine bar
	4

	12
	Miscellaneous
	6

	
	Total
	60


	4- Student assessment methods

	1
	Written exams (midterm/final)

	2
	Assignment

	3
	Study report


	Assessment Method
	No
	Description
	Week
	Weight

	Assignment
	
	Assignment(1)
	Week 2
	1

	Report
	
	Report(1)
	Week 3
	1

	Written Exam
	
	Quiz 1
	Week 4
	1

	Assignment
	
	Assignment(2)
	Week 6
	1

	Report
	
	Report(2)
	Week 7
	1

	Written Exam
	
	Mid-term exam
	Week 8
	10

	Assignment
	
	Assignment(3)
	Week 9
	1

	Report
	
	Report(3)
	Week 10
	1

	Written Exam
	
	Quiz 2
	Week 11
	1

	Assignment
	
	Assignment(4)
	Week 12
	1

	Report
	
	Report(4)
	Week 13
	1

	Lab Examination
	
	Lab and Oral  Exam
	Week 14
	20

	Written exams
	
	Final Exam
	Week 15
	60

	
	
	Total 
	
	100%


	5. List of references

	
	Description
	Details

	5.1
	Course notes
	Distributed by the Author

	5.2
	References books
	Gupta, R. C., Engineering Precision Metrology, Khanna Publishers, 1979

	
	
	Jain, Engineering  Metrology, Khanna Publisher, 1999

	
	
	 

	5.3
	Recommended Books
	

	5.4
	Periodical, Web Sites
	

	6. Facilities required for teaching and learning  

	Appropriate teaching class hall/ Presentation board/ Data show.

	Metrology lab equipped with computer stations


	7- ILOS  Matrices
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