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SYNOPSIS

Materials science and engineering has comeinto its own as afield of endeavour during the
past 25 years. The central themein this development is the concept that the properties and
behaviour of amaterial are closely related to the internal structure of that material. The
properties (which may be regarded as the responses of the material to its immediate
environment) arefunctionsof : (i) the kinds of atoms present and the type of bonding among
them, and (ii) the geometrical arrangement of large numbers of atoms, microstructure and
macrostructure. As aresult, in order to modify properties, appropriate changes must be
made in the internal structure. Also, if processing or service conditions alter the structure,
the characteristics of the material are altered. Over the same period noticeable changes have
taken place in the teaching of engineering materialsto the engineering student. Previoudly,
elementary courses emphasised the mechanical properties of materials with long dull lists
of chemical specificationsand descriptions of processing. More recently, elementary courses
seek to provide athorough grasp of the structures encountered in the principal families of
materials- metals, ceramics and polymers - and then to show how the properties of important
engineering material s depend on these structures. This course seeksto provide abackground
knowledge of the more commonly used engineering materials. Thiswill be achieved by
promoting an understanding of the interrelation of structure and propertiesin the principal
families of materials and the mechanisms by which the structural changes may be
accomplished.

OBJECTIVES
On completion of this course, students should be able to:
» explain the basic atomic structures of metals, ceramics and polymers;
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« outlinetheinfluence of both atomic structure and microstructure on the mechanica

properties of the materialslisted in objective 1;

 describe the principal forms of mechanical tests and cal culate the mechanical

properties of engineering materias;

 interpret the principa mechanisms by which structural change may be accomplished
in engineering materialsin order to enhance their mechanical properties;
« analysetheeffects of stress state, temperature and corrosion on the more commonly

used engineering materials;

 identify the mgjor forms of corrosion commonly found in engineering materials;
e examinein depth a selected aspect of engineering materials studies.

TOPICS

Description

1. Introduction to Materials Science and Engineering
2. Atomic Bonding and Structures of Materials

3. Properties and Testing of Materials

4, Deformation and Annealing of Metals

5. Phase Equilibriain Metal Alloy Systems

6. Non Equilibrium Effectsin Metal Alloy Systems
7. Polymeric Materials

8. Ceramic Materials

9. Corrosion of Materials

10. Selected studies:

10.1. The Metallurgy of Steels

10.2. Welding of Metals

10.3. Electrical and Magnetic Properties of Materials

10.4. Cement and Concrete

10.5. Timber
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REFERENCE MATERIALS

Reference materialsare materia sthat, if accessed by students, may improvetheir knowledge
and understanding of the material in the course and enrich their learning experience.

Askeland, D. R. 1998, The Science and Engineering of Materials, 3rd edition, PWS
Publishing Company,

Cdlister Jnr, W. D. 2000, Materials Science and Engineering, An Introduction, 5th edition,
John Wiley & Sons,

Flinn, R. A. & Trojan, P. K. 1990, Engineering Materialsand their Applications, 4th edition,
Houghton Mifflin,

Higgins, R. A. 1994, The Properties of Engineering Materials, 2nd edition, Edward Arnold,
John, V. B. 1992, Introduction to Engineering Materials, 3rd edition, MacMillan,

Schaffer, J. P. et al 1999, The Science and Design of Engineering Materials, 2nd edition,
McGraw Hill,

Shackelford, J. F. 2000, Introduction to Materials Science for Engineers, 5th edition,
Prentice Hall,

Smith, W. F. 1993, Foundations of Materials Science and Engineering, 2nd edition, McGraw
Hill,

STUDENT WORKLOAD REQUIREMENTS

ACTIVITY HOURS
Assessment 19
Directed Study 79
Examinations 2
Private Study 55

ASSESSMENT DETAILS

Description Marks Out of Witg(%) Required Due Date

CMA 1 60.00 6.00 Y 08 Aug 2003
CMA 2 60.00 6.00 Y 22 Aug 2003
CMA 3 60.00 6.00 Y 05 Sep 2003
CMA 4 60.00 6.00 Y 19 Sep 2003
CMA 5 60.00 6.00 Y 17 Oct 2003
2 HOUR CLOSED 700.00 70.00 Y END S2
EXAMINATION (seenote)

Page - 3



NOTES:

Student Administration will advise students of the dates of their examinations
during the semester.

IMPORTANT ASSESSMENT INFORMATION

1

Attendance requirements.

There are no attendance requirements for this course. However, it is the students
responsibility to study all material provided to them or required to be accessed by
them to maximise their chance of meeting the objectives of the course and to be
informed of course-related activities and administration.

Requirements for students to complete each assessment item satisfactorily:

To complete each of the assessment items satisfactorily, students must obtain at
least 50% of the marks available (or at |east a grade of C-) for each assessment
item.

Penalties for late submission of required work:

Because CMA model answers are electronically released promptly after the due
date, the penalty for late submission of assignment work will be the loss of all
marks awarded for the assignment.

Requirements for student to be awarded a passing grade in the course:

To be assured of receiving a passing grade a student must submit all of the
(summative) CMA's by the due date, achieve at |east 40% in each of the CMA's
and in the examination, and at least 50% of the available weighted marks for the
summative assessment items.

Method used to combine assessment resultsto attain final grade:

Thefinal gradesfor studentswill be assigned on the basis of the weighted aggregate
of the marks (or grades) obtained for each of the summative assessment itemsin
the course.

Examination information:

In aClosed Examination, candidates are allowed to bring only writing and drawing
instruments into the examination.

Examination period when Deferred/Supplementary examinations will be held:
Any Deferred or Supplementary examinations for this course will be held during
the examination period at the end of the semester of the next offering of this course.
University Regulations:

Students should read USQ Regulations 5.1 Definitions, 5.6. Assessment, and 5.10
Academic Misconduct for further information and to avoid actions which might
contravene University Regulations. These regulations can be found at the URL :
http://www.usg.edu.au/SECARIAT/calendar/Part5/ or inthe printed version of the
current USQ Handbook.

ASSESSMENT NOTES

1

The due date for an assignment is the date by which a student must despatch the
assignment to the USQ. The onusis on the student to provide proof of the despatch
date, if requested by the Examiner.
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Students must retain a copy of each item submitted for assessment. This must be
produced within five daysiif required by the Examiner.

Inthis course students may submit assignments electronically in theformat specified
in the assignment requirements.

The Faculty will NOT accept submission of assignments by facsimile.

Students who do not have regular access to postal services or who are otherwise
disadvantaged by these regul ations may be given specia consideration. They should
contact the examiner of the course to negotiate such special arrangements.

In the event that adue date for an assignment fallson alocal public holiday intheir
area, such as a Show holiday, the due date for the assignment will be the next day.
Students are to note on the assignment cover the date of the public holiday for the
Examiner's convenience.

Students who have undertaken al of the required assessmentsin a course but who
havefailed to meet some of the specified objectives of acoursewithinthe normally
prescribed time may be awarded the temporary grade: IM (Incomplete - Make up).
An M gradewill only be awarded when, in the opinion of the examiner, a student
will be able to achieve the remaining objectives of the course after a period of
non-directed personal study.

Students who, for medical, family/personal, or employment-related reasons, are
unableto complete an assignment or to sit for an examination at the scheduled time
may apply to defer an assessment in acourse. Such arequest must be accompanied
by appropriate supporting documentation. One of the following temporary grades
may be awarded IDS (Incomplete - Deferred Examination; IDM (Incomplete
Deferred Make-up); IDB (Incomplete - Both Deferred Examination and Deferred
Make-up).
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