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effect, precipitation hardening, and impact loading. Corequisite:
ENGR54. (Design units: 0)
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This is a laboratory course in which the basic principles of engineering,
chemistry, physics and materials science are incorporated in order to
permit students to relate the properties of materials to their internal
structure. The course will stress enhancing the ability of the student to
conduct experiments in multidisciplinary groups (students from different
majors). Also, the course aims at improving the effectiveness of the
student’s communication skills through laboratory reports and oral
presentations. Ethics and professional responsibilities are discussed in
reference to collecting and analyzing data and conducting basic research.
The students will participate in an exercise in the selection and design of
advanced material systems. The need to continually educate themselves
over the span of their career will be discussed.

Students will:

Apply knowledge of mathematics, science, and engineering in preparing
(a) preparing metallographic specimens for microstructural analysis, (b)
identifying, microstructurally and behaviorally, the effects of cold
working, recrystallization and grain growth, (c) calculating the effect of
flaw size on the mechanical properties of brittle materials, (d) conducting
tension tests, (¢) understanding the general correlations between
microstructure mechanical behavior, and (f) using statistical
considerations to obtain plots and analyze data.

Design and conduct experiments, and analyze and interpret data
appropriately in the selection and design of advanced material systems.
Function on multidisciplinary teams.

Write scientific reports and make presentations regarding scientific and
engineering principles.

Understand and deal with issues of professional and ethical responsibility
in performing tests and reporting results.



Understand the need for life-long learning in order to remain effective as a
scientist or engineer.

Prerequisites By Topic: General Background in Materials Science and Engineering

Lecture Topics:

Class Schedule: Meets for 3 hours of lab each week for 10 weeks.
Computer Usage: Computer usage is required for data analysis.
Laboratory Projects: Effects of cold working and recrystallization (2 lab period)

Heat treatment of Fe-C alloys (2 lab period)

Tensile testing of materials (1 lab period)

Effect of surface flaws on brittle materials (1 lab period)
X-ray Diffraction (1 lab period)

Materials Selection (3 lab period/including oral presentation)

Professional Component: This course is designed to contribute to the students’ knowledge of
experimental techniques that are used to characterize the properties of
engineering material. Emphasis is placed on communication and working
in teams.

Relationship to Program Outcomes: This course relates to Program Outcomes a, b, d, f, g, I and j
as stated at:
http://undergraduate.eng.uci.edu/degreeprograms/materials/
mission

Design Content Description
Approach:
Lectures:
Laboratory Portion:

Grading Criteria:
Laboratory exercises and reports:  85%
Final exam: 15%
100%

Estimated ABET Category Content:

Mathematics and Basic Science: 0 credit units or 0%
Engineering Science: 1 credit units or 100%
Engineering Design: 0 credit units or 0%
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