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ENGINEERING 5911: Chemistry and Physics of Engineering Materials II
Instructor
Anand M Sharan
E-mail
asharan@mun.ca
Phone
864-8930
Office Location
EN 3047
Office Hours
Tuesday 1-3 pm
Teaching Assistants (TAs): 
Website:
http://www.engr.mun.ca/~asharan/
CALENDAR ENTRY:
5911 Chemistry and Physics of Engineering Materials II examines aspects of chemical and physical processes and microscopic structure relevant to the production and use of engineering materials, focusing on metals, alloys, silicates, Portland cement, plastics and adhesives, composites, and wood. Topics include solid-state solutions and compounds, alloy structures, phase diagrams, reaction rates, solid-state transformations, polymerization, and visco-elastic deformation.
CR: the former ENGI 3205
LH: at least four 3-hour sessions per semester
OR: tutorial 1 hour per week
PR: ENGI 3911
Credit Value: 3 credits
Accreditation Units: 48 Combined Educational Hours; Focus: 25% Natural Sciences, 75% Engineering Sciences
COURSE DESCRIPTION:
ENGI 5911-Chemistry and physics of engineering materials II is a continuation of the prerequisite course ENGI 3911-Chemistry and physics of engineering materials I. The course uses the same textbook and covers Chapters Ch5-Diffusion, Ch8-Failure, Ch9-Phase Diagrams, Ch10-Phase Transformations: Development of Microstructure and Alteration of Mechanical Properties, Ch11- Applications and Processing of Metal Alloys, Ch13-Applications and Processing of Ceramics, Ch15- Characteristics, Applications, and Processing of Polymers, Ch16-Composites. Since the course builds on the previously covered chapters in the textbook it is important to be mindful of the information in these previously covered chapters and to review, recall this information when necessary as they apply to new chapters in the same textbook.
RESOURCES:
Text Book
· W.D. Callister, Jr., and D.G. Rethwisch, Materials Science and Engineering: An Introduction (7-10 Editions), John Wiley & Sons, Inc., 2010-2016, ISBN: 978-0-470-41997-7.
References
· Students are encouraged to make use of QEII library, the world-wide-web (www), and internet resources in addition to the textbook to help learn concepts and write reports.
SCHEDULE:
LECTURE: Tuesday, Thursday 12:00-12:50pm
Room: EN-2006 LECTURE: Friday 1:00-1:50pm
Room: EN-2006
TUTORIAL: Thursday 4:00-5:15pm
Room: ?
LABORATORY: Friday 9:00-12:00
Lab: EN-1020
MAJOR TOPICS:
· Ch5: Diffusion
· Ch8: Failure
· Ch9: Phase Diagrams
· Ch10: Phase Transformations: Development of Microstructure and Alteration of Mechanical Properties
· Ch11: Applications and Processing of Metal Alloys
· Ch13: Applications and Processing of Ceramics
· Ch15: Characteristics, Applications, and Processing of Polymers
· Ch16: Composites
· Laboratories
· Laboratory 1: The Charpy fracture toughness of steel
· Laboratory 2: Work hardening and annealing of copper
· Laboratory 3: Heat treatment of carbon steel
· Laboratory 4: Materials for eco-design and sustainability
ASSESSMENT:
Approximate Due Dates
Assignments
5% (1% each)
	Assignment 1(Ch5)
	
	
	
	January 24

	Assignment 2(Ch8)
	
	
	
	January 31

	Assignment 3(Ch9)
	
	
	
	February 7

	Assignment 4(Ch10)
	
	
	
	February 14

	Assignment 5(Ch11)
	
	
	
	March 7

	Labs (4 total)
	15%
	
	
	In Groups, due at the end of 4 days after the lab using D2L only
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ASSESSMENTS:

	
	BETTER OF THE TWO OPTIONS

	
	OPTION 1
	OPTION 2

	ASSIGNMENT 
	5
	5

	LAB
	15
	15

	TEST (  FEB 14, 2020) 

TENTATIVE
	25
	30

	FINAL
	55
	50

	TOTAL
	100
	100


Assignments are submitted using D2L only by 4 P.M. on the due date. Late assignments will not be marked unless the student provides a medical doctors note (sickness). All labs are required to be performed and the students are required to read the lab manual before coming to the lab. If a student does not participate in a lab then he or she will receive an incomplete in the course. Lab reports can be written at home. These reports which are written at home must by uploaded by 5 P.M. on the 5th day from the day the lab is done. Count the day as 1 when the lab is performed.   The students have to submit labs in group- one report per group.

 Calculators for midterm and final exam should performed using  a simple non-programmableones only.. If notes or formulas can be stored on the calculator then they should be deleted prior to the midterm or final exam, since this constitutes an Academic Offence “using unauthorized aids” page 77 of the MUN 2012-2013 Calendar. 

PLEASE NOTE: 

1. TEST AND FINAL – CLOSED BOOK ; 

a. NO FORMULA SHEETS ALLOWED. PROBLEMS TO BE SOLVED USING  FORMULAS GIVEN IN THE TEST OR FINAL 

b. SIMPLE CALCULATOR  IS ALLOWED.

2.  TEST AND FINAL TOGETHER = 80 MARKS , WHICH WILL HAVE THEORY QUESTIONS = 65 MARKS MORE OR LESS, AND NUMERICAL PROBLEMS = 15 MARKS APPROXIMATELY.

3.  NUMERICAL PROBLEMS WILL BE SIMILAR TO ASSIGNMENTS QUESTIONS OR WORKED OUT PROBLEMS IN THE BOOK OR IN THE CLASS.

4. THE TEST OR FINAL –HAS TO BE WRITTEN IN INK WITH A FONT SIZE APPROXIMATELY EQUAL TO 12 OR GREATER

5. ANY SKETCHES DRAWN HAVE TO BE CLEAR AND CLEAN.

6.  LAB INSTRUCTIONS  WILL BE GIVEN IN THE LAB WHERE TAs WILL HELP YOU.
LEARNING OUTCOMES:
The study of the above topics will enable the student to:
	
	LEARNING OUTCOMES
	GRADUATE ATTRIBUTES. LEVEL OF
COMPETENCE
	METHODS OF ASSESSMENT

	1
	Explain how diffusion occurs.
	1.3
	Assignments, exams

	2
	Describe applications of diffusion in processing.
	1.3
	Assignments, exams

	3
	Predict the rate of diffusion in simple cases.
	1.3
	Assignments, exams

	4
	Describe diffusion's dependence on structure and temperature.
	1.3
	Assignments, exams

	5
	Explain how cracks form, and how they can lead to failure.
	1.3
	Assignments, exams

	6
	Quantify fracture resistance.
	1.3, 2.2
	Assignments, exams,
labs

	7
	Compare fracture resistances of different material classes.
	1.3, 2.2
	Assignments, exams,
labs

	8
	Estimate the stress to fracture.
	1.3, 2.2
	Assignments, exams,
labs

	9
	Describe how loading rate, loading history and temperature affect the failure behavior of materials.
	1.3, 2.2, 3.2
	Assignments, exams, labs

	10
	Given the combination of two elements, describe the resulting equilibrium state.
	1.3, 2.2
	Assignments, exams

	11
	Given the composition and temperature, describe how many phases form, the composition of each phase and the amount of each phase.
	1.3, 2.2
	Assignments, exams

	12
	Describe how the rate of transformation depends on time and temperature.
	1.3
	Assignments, exams

	13
	Compare the mechanical properties of non-equilibrium structures.
	1.3
	Assignments, exams

	14
	Classify metal alloys and describe their common applications.
	1.3
	Assignments, exams

	15
	Describe common fabrication techniques for metals.
	1.3, 2.2
	Assignments, exams

	16
	Explain how heat treatment procedures are used to improve mechanical properties of ferrous and nonferrous alloys.
	1.3
	Assignments, exams

	17
	Classify ceramics.
	1.3
	exams

	18
	Describe the applications of ceramics.
	1.3
	exams
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	19
	Compare and contrast the processing of ceramics with the processing of metals.
	1.3
	exams

	20
	Describe the tensile properties of polymers and how they are affected by basic microstructural features.
	1.3
	exams

	21
	Explain hardening, anisotropy and annealing in polymers.
	1.3
	exams

	22
	Compare the elevated temperature mechanical response of polymers to ceramics and metals.
	1.3, 3.2
	Labs

	23
	Describe the primary polymer processing methods.
	1.3
	exams

	24
	List the classes and types of composites.
	1.3
	exams

	25
	Discuss the advantages of using composite materials.
	1.3
	exams

	26
	Predict the stiffness and strength of various composites.
	1.3, 2.2, 3.2
	Labs

	27
	Work effectively as a group to complete labs and communicate technical information in a lab report format.
	5.2, 6.2, 7.2
	Labs


See www.mun.ca/engineering/undergrad/graduateattributes.pdf for more information on the 12 Graduate Attributes you are expected to be proficient in upon graduation.
Each Graduate Attribute for each learning outcome is rated at a level of proficiency between 1 and 3 (1=introductory, 2=intermediate, 3=sophisticated).
LAB SAFETY:
Students are expected to demonstrate awareness of, and personal accountability for, safe laboratory conduct. Appropriate personal protective equipment (PPE) must be worn (e.g. steel-toed shoes, safety glasses, etc.) and safe work practices must be followed as indicated for individual laboratories, materials and equipment. Students will immediately report any concerns regarding safety to the teaching assistant, staff technologist, and professor.
ACADEMIC INTEGRITY AND PROFESSIONAL CONDUCT:
Students are expected to conduct themselves in all aspects of the course at the highest level of academic integrity. Any student found to commit academic misconduct will be dealt with according to the Faculty and University practices. More information is available at http://www.mun.ca/engineering/undergrad/academicintegrity.php
Students are encouraged to consult the Faculty of Engineering and Applied Science Student Code of Conduct at http://www.engr.mun.ca/policies/codeofconduct.php and Memorial
University’s Code of Student Conduct At http://www.mun.ca/student/home/conduct.php.
INCLUSION AND EQUITY:
Students who require accommodations are encouraged to contact the Glenn Roy Blundon Centre, http://www.mun.ca/blundon/about/index.php. The mission of the Blundon Centre is to provide and co-ordinate programs and services that enable students with disabilities to maximize their educational potential and to increase awareness of inclusive values among all members of the university community.
The university experience is enriched by the diversity of viewpoints, values, andbackgrounds
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that each class participant possesses. In order for this course to encourage as much insightful
and comprehensive discussion among class participants as possible, there is an expectation that dialogue will be collegial and respectful across disciplinary, cultural, and personal boundaries.
STUDENT ASSISTANCE:
Student Affairs and Services offers help and support in a variety of areas, both academic and personal. More information can be found at www.mun.ca/student.
ADDITIONAL INFORMATION:
Laboratories are intended to provide practical applications to the course of study. There four laboratories as follows:
Lab 1: The Charpy fracture toughness of steel Lab 2: Work hardening and annealing of copper Lab 3: Heat treatment of carbon steel
Lab 4: Materials for eco-design and sustainability
In general, students who behave professionally, attend class, perform all of the components of the course, manage their time on task efficiently, and study for the major components (midterm, final exams) ahead of schedule tend to perform better than those who do not.
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