
MatE 202 SYLLABUS
COURSE NAME: Materials Science II – MatE 202
DETAILS: 3 hour lectures, 3/2 lab sections
TERM: Fall

COURSE DESCRIPTION

3.00 Units (3-0-3/2). An introduction to the science of materials relating their mechanical, thermal, electronic and chemical properties to atomic, molecular and crystal structure. Ceramic and metallic crystals, glasses, polymers and composite materials. Multi-phase materials, strengthening processes. Laboratories include mechanical properties of metals and polymers, microstructure, heat treatment of steel. Credit may not be obtained in this course if previous credit has been obtained in MAT E 252. Prerequisite: CHEM 105 or consent of Department.

REQUIRED MATERIAL
“Materials Science and Engineering, An Introduction”, 8th, 9th or 10th Ed., by W.D. Callister Jr., John Wiley & Sons.
Lab Manual & Kit from U of A Bookstore
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LAB CONTENT

Lab attendance, for the full duration, is mandatory, and you must attend the section in which you are
registered. Unless permission has been granted in advance you will receive a grade of zero if you attend
an incorrect lab section.
Each lab session will consist of multiple experiments so be sure to do the pre-lab portion of each
experiment on a separate piece of engineering paper to hand in at the beginning of each lab session!
Labs must be completed and handed in at the end of each lab period so bring your lab manual to the lab.
All morning labs start at 8:00 AM and all afternoon labs begin at 2:00 PM.
[bookmark: _GoBack]***REPORT TO CME 5-128 (6th floor) at the beginning of EACH lab session.***
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Chapters

1. Introduction

~ types of mat Jan 8-10 12 zClslp;l6

- basic concepts of bonding =2

2. Mechanical Properties

- tension testing: elastic and plastic deformation TR | Ssanaasel
_ hardness testing > (R‘”é o0 ), 6.1,
- variability of material properties

3. Failure -

- fundamentals of fracture : ductile and britle Jai22:23 4 8L

- impact testing - Charpy, DBTT S

- fatigue : S-N curve, crack initiation/propagation & % S

- creep - steady state creep, stress and T effects

Labs start week of Jan 29" : CHECK your section in the lab manual schedule
(meet in CME 5-128 on the 6® floor!)

You need WHMIS to enter the lab, bring safety glasses, lab coat, and wear closed toed shoes and long pants;
hand in completed pre-labs for all experiments at beginning: bring kit to labs 1 and 4

4. Structure of Materials

" interatomic bonds : covalent, ionic, metallic SR 8 Cepmin
2528
- crystalline solids: systems, unit cells 313437
atomic packing . density, polymorphism, 35,36
- crystallographic features - directions, planes, 383.10
linear and planar density 311312
- crystalline vs. noncrystalline 1
3.13-3.14,3.17
- imperfections: vacancies, solid solutions, 4148

dislocations, grain boundaries
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Dates  Approx. Additional Reading

(Subject to #of (7% or 8% Ed.
change)  Lectur C
7. Amnealing —_ i
- tecovery, recrystallization and grain growth 711-7.13
- hotworking 114
S. Phase Diagrams
_ basic concepts and definitions Mar7=16 3 9195
- binary phase diagram - isomerphous, lever rule 96910
- binary phase diagram - eutectic
- "iron carbon phase diagram 9.11-9.12
9.14,9.18-9.19
9. Transformations
' Kinetics : time dependence, Avrami equation Magip= J 10.1-10.4
- TTT diagram steel - phases, properties of phases Aprd 105,107
- CCT diagram steel
- tempering of martensite 106
- Hardenability - Jominy End Quench 108
- - Precipitation heat reatment of aluminum 18
119
NO CLASSES Mar 30th and Apr 2ud
10. Corrasion
_ " fandamentals - corrosion cells, EMF, Nernst equation, Apr659, 2 17173
galvanic series -
- types of corrosion
corrosion control - material selection, coatings, cathodic 178,179
protection
11. Polymers
~ " types of engineering polymers April a 1491515
- polymer microstructure: monomer, chain length, degree 141147, 1411, 14.12
of polymerization, crystallinity
- mechanical behaviour - linear, crosslinked, crystallinity, 152154
alignment of chains 15.12-15.14
- plass transition temperature 17.1117.13
- degradation
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Midterm Exam: Thu, Feb 15, 5:30-7:00pm (covers Chapters 1-4 inclusive + Lab 1)
location: CCTS L2-190 and CCIS L2-200

Atom Movements in Materials
diffusion - interstitial, vacancy
Arrhenius equation

Feb12-14 2 5153
55

NO CLASSES Feb 19 - 23.

6. Plastic Deformation

- mechanism: dislocation motion gedady 4 71-74,76
- grain boundary strengthening Mac?, 78
- solution hardening 79
- strain hardening: cold working 710

- precipitation hardening 119





image4.JPG
12. Ceramics
- structures
- properties,
- processing: powder methods

Apri3





