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Why Do We Study Materials 
Engineering?

• Everything is made of something

• Materials carry functionality
• Strength, ductility, electrical or thermal conductivity, etc.

• Engineers integrate Materials with design

• Materials altered by time, environment

• Materials represent an enabling technology

• “Engineering is the art of arranging the materials 
and forces of nature”

Henry Petroski



The Age of Materials

• Stone age ~ 2 mya
• Bronze age ~ 3000 BC
• Iron age ~ 1200 BC

“Concrete age” 200 BC
“Steel age” 1850
Silicon Age 1950
Nanotech age? 1989 (IBM atom logo)
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Mechanical Engineering

50% of the steels used in an automobile today, did net 
exist 10 years ago!
Lower emissions necessitate higher strength, lighter 
materials.



Engineering Physics

Development of next generation  of  nuclear 
reactors requires new materials that can resist 

radiation damage.



Chemical Engineering

• Heat resistant materials
• Chemical resistant materials
• Bio-compatible materials.



Course Objectives
• By the end of this course you should understand:

• The main classes of materials and what distinguishes them
• The most important properties exhibited by materials

• The range of properties exhibited by materials
• The basis for materials selection based on properties
• How materials selection integrates with engineering design

• To get to this understanding you need these fundamentals:
• The underlying structure of solids from the atomic to the 

macroscopic scale
• The nature of defects and microstructure in materials
• The mechanical properties of each class of materials
• The functional properties of each class of materials
• How properties depend on materials structure:

• Bonding and crystal structure
• Crystalline defects
• Microstructure / macrostructure



Lecture Times & Locations
• There are five lecture section.

• Changing lecture section
• Same material is being taught in all sections
• If you are not able to attend your assigned section, contact 

Ms. Danielle Marcellin in JHE 357 to request a change. 



Getting Help Outside the Class
• We are here to help:

• Office hours: JHE 352,  weekdays from 1:30 to 3:30  (Starting 
Jan. 13th).  

• By email prof1m03@mcmaster.ca

• In addition, all of us would be happy to meet with you at any 
other time.  Please call or email to arrange an appointment. 



Textbook





Electronic Resources
• Avenue

• http://avenue.mcmaster.ca/
• Account set up for each registered student
• Username = MACID
• Password = MACID Password

• The MTLS 1M03 Avenue site contains
• Course outline – read this

• You are responsible for knowing what is in it
• Lecture notes (pdf format)
• Notice board for course announcements
• Calendar with critical dates – due dates, tests, etc.
• Web-based homework system
• Practice questions and old tests/exams.



Web-based Homework Assignments

• All homework assignments completed on-line via Avenue

• Can work on assignments / quizzes
• As long as you want (up to the due date)
• Save and return

• Each student gets a different assignment randomly 
selected from a database

• Can do each assignment 3 times, the highest mark will be 
kept 
• Feedback is available after assignment is submitted

• Assignments are due Monday at 5pm.  There is a 12-hr 
grace period; absolute deadline:  5 am Tuesday.



Tests and Exam
• Two term tests

• Test #1: Tuesday, February 4, 2014 
• Test #2: Tuesday, March 4, 2014
• Time

• 7:00PM-8:00PM (regular time)
• Please let us know about conflicts/special arrangements at 

least two weeks in advance.

• Final exam (3 hours) covers entire term. Scheduled by 
registrar’s office

• On exam and tests
• One (1), double-sided page crib sheet allowed (8-1/2 x 11”)
• Casio fx 991 calculator only.



Method of Assessment

• Five homework assignments (Avenue)    
20%

• Two mid-term tests 30%
• Final exam 50%

• In addition, there are two optional EPIC 
labs.  You’ll earn 2.5% bonus for each lab 
you complete.  



EPIC Labs 
http://epiclab.mcmaster.ca

Lab 1:  Exploring Crystal Structures with Zometool kits (1 hr)
Jan 13 to 31 in ETB 126 from 2:30 to 5:30 everyday.



EPIC Labs
http://epiclab.mcmaster.ca

Lab 2:  Temperature Measurement (1 hr)
March 10 to 28 in ETB 126 from 2:30 to 5:30 everyday.



Summary

• Study of materials involves understanding
• That design requires selection of materials 

based on their properties
• That properties of a material depend on its 

structure
• That materials exhibit a wide range of 

properties
• That material properties vary over a wide range
• How all this fits together


