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Course Specification
1. Basic Information

	MDP482
	Metrology and Measuring Instruments
	4 CH

	Prerequisites
	

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	3
	0
	5

	Required SWL
	200
	Equivalent ECTS
	8

	Course Content

	Measuring Instruments: International system of units and standards, types of instrument magnification (mechanical, optical, electric, digital and pneumatic), measuring signals; static and dynamic response; design of limit gauges, simple measuring instruments, measuring instruments components; kinematics, comparators, measuring machines, CMM, advanced measuring techniques; computer vision, laser measurement, Nano measurement.
Metrology: Linear measurement, angular measurement, form measurement, screw thread and gear measurement, geometric errors; straightness, flatness, roundness, squareness, alignment, parallelism and surface roughness measurement. Static tests for machine tools. Using CMM and advanced techniques in measurements.


 advanced techniques in measurements.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program requirement
	4

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	20%
	25%
	15%
	40%











2- Course Aims
By the end of the course the students will be able to:

· Recognize the different metrological devices, tools, and equipment
· Use the different techniques used to identify the dimensional and geometrical errors.
· Identify the proper measuring device to perform a specific metrological process
· Define the proper measuring procedure to carry out the required measuring operations.
· Prepare the final reports containing the measuring observations and the final conclusions. 
· Design a special limit gauges to check item parameters in  mass production. 
· Calibrate, handle  and store the measuring equipment.
3. Program Competencies Served by Course
	B: Mechanical Requirements
	

	B1m.  Model, analyze and design physical systems applicable to the specific discipline by applying the concepts of: Measurements, Instrumentation,
B4m.  Adopt suitable national and international standards and codes to: design, build, operate, inspect and maintain mechanical equipment and systems.

	C: Design and Production Program  Requirements
	

	C1. Implement   basic   theories   to   production   processes   including   new   technologies   in manufacturing to select proper processes and process parameters for specific products.

	C2. Design  systems,  machines,  tools,  and  products  implementing  proper  standards  and developing the necessary calculations, construction and working drawings.


4.Learning Outcomes (LOs)
	Cognitive Domain

	1
	Identify the proper measuring device and equipment to perform a specific metrological process.

	2
	Analyze the measuring observation to take decision regarding product acceptance 

	3
	Design gauges to check specified item parameters 

	Psychomotor Domain

	4
	Use carefully and accurately  the measuring devices in different metrological operations 

	Affective Domain

	5
	Handle voluntary the  measuring equipment accurately  and carefully


5. Course LOs Mapping with Level of Competencies
	LOs
	Level of Competences 

	
	
	
	B1m
	B4m
	C1
	C2

	Cognitive Domain
	
	

	1
	
	
	
	
	●
	

	2
	
	
	●
	
	●
	

	3
	
	
	
	●
	
	●

	Psychomotor Domain
	
	

	4
	
	
	
	●
	
	

	Affective Domain
	
	

	5
	
	
	
	●
	
	


6. Assessment and Feedback Strategy
	Summative Assessment Methods
	Formative Assessment Methods

	· Experimental works
· Quizzes 
· Written exams (midterm & final term) 
· Practical 
	· Reports


7. Teaching and Learning Methods
· Interactive Lectures; (blended learning); Campus or Online
· Experimental work  
· Discussion [Online or  In  campus]
8. List of References
· 
a. Course notes
-Developed by course instructors uploaded to LMS
b. Essential books (textbooks)
· Koura, M., Rizk, M. A. and Awad, M. A., Dimensional Metrology, EL hakeem press, 2010.
· Fundamentals of Dimensional Metrology; Connie L. Dotson, 2016
   Reference books 
· Gupta, R. C., Engineering Precision Metrology, Khanna Publishers, 1979
· Jain, Engineering Metrology, Khanna Publisher, 1999
· ENGINEERING METROLOGY AND MEASUREMENTS, N.V. RAGHAVENDRA and L. RISHNAMURTHY, ISBN-13: 978-0198085492, ISBN-10: 9780198085492, Oxford University Press, 2016

c. Web sites and c. Periodicals, … etc
9. Study Plan
	No
	Course Content
	Lecture
(hours)
	Lab
hours

	1
	Basic concept and definitions and design recommendations
	3
	

	2
	Method of magnification  of sensed  measured signals
	3
	5

	3
	Mechanical metrological tools and equipment.
	3
	5

	4
	Optical metrological tools and equipment.
	3
	5

	5
	Electrical metrological tools and equipment.
	3
	

	6
	Design of limit gauges
	3
	

	7
	Calibration of metrological equipment
	3
	5

	8
	Linear dimensional measuring techniques
	3
	10

	9
	Angular dimensional measuring techniques
	3
	10

	10
	Measurements of thread and gears
	3
	10

	11
	Form (geometrical) errors measuring techniques
	3
	5

	12
	Roughness measurements
	3
	5

	13
	Machine acceptance tests
	3
	5

	14
	CMM
	3
	10

	15
	New trend in measurement techniques 
	3
	

	
	Total
	45
	75



	No
	Title of Experiments
	Lab
hours

	1
	Basic concept and definitions and design recommendations
	

	2
	Method of magnification  of sensed  measured signals
	5

	3
	Mechanical metrological tools and equipment.
	5

	4
	Optical metrological tools and equipment.
	5

	5
	Calibration of metrological equipment
	5

	6
	Linear dimensional measuring techniques
	10

	7
	Angular dimensional measuring techniques
	10

	8
	Measurements of thread and gears
	10

	9
	Form errors measurements
	5

	10
	Roughness measurements
	5

	11
	Machine acceptance tests
	5

	12
	CMM
	10

	
	Total
	75




10. Course Content / LOs Matrix
	Topic
	Course Content
	1
	2
	3
	4
	5

	1
	Basic concept and definitions and design recommendations
	
	
	●
	
	●

	2
	Method of magnification  of sensed  measured signals
	●
	
	●
	
	

	3
	Mechanical metrological tools and equipment.
	●
	
	●
	
	

	4
	Optical metrological tools and equipment.
	●
	
	●
	●
	

	5
	Electrical metrological tools and equipment.
	●
	
	●
	●
	

	6
	Design of limit gauges
	●
	
	●
	●
	

	7
	Calibration of metrological equipment
	
	
	●
	●
	

	8
	Linear dimensional measuring techniques
	
	
	●
	●
	●

	9
	Angular dimensional measuring techniques
	●
	
	●
	●
	

	10
	Measurements of thread and gears
	
	●
	●
	●
	

	11
	Form (geometrical) errors measuring techniques
	
	●
	●
	●
	

	12
	Roughness measurements
	
	●
	
	●
	

	13
	Machine acceptance tests
	
	●
	
	●
	

	14
	CMM
	
	●
	
	●
	

	15
	New trend in measurement techniques 
	
	
	
	●
	


11. Assessment & Feedback Strategies / LOs Matrix
	Assessment Methods
	1
	2
	3
	4
	5

	Written exams (Mid-Term & Final)
	●
	●
	●
	
	

	Lab Activities 
	●
	●
	●
	●
	●

	Practical exam 
	●
	●
	
	●
	●


12. Teaching & Learning Methods / LOs Matrix
	Learning Methods
	1
	2
	3
	4
	5

	Lectures (Online or in campus)
	●
	●
	●
	
	

	Laboratory Work 
	●
	●
	●
	●
	●

	discussion ( online + lab. in campus)
	●
	●
	●
	●
	●
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