NORTH DAKOTA STATE UNIVERSITY
DEPARTMENT OF INDUSTRIAL AND MANUFACTURING ENGINEERING

COURSE SYLLABUS
IME 720, Surface Engineering

1. INSTRUCTOR

Dr. Valery R. Marinov, Associate Professor

202L Civil & Industrial Engineering Bldg., NDSU

Fargo, ND 58105

701.231.8073;701.231.7195; Valery.Marinov@ndsu.edu

2. TEXT
Required Text

There is no specific textbook. You will be expected to use library and internet resources for class

assignments.
Optional

A B. Griffiths. Manufacturing Surface Technology, Taylor and Frances, NY, 2001

A ).R Davis, Editor. Surface Engineering, ASM International, 2001

A Halling, J., Principles of Tribology, McMillon Book Co., 1992

A H. Hoffmann, Editor. Trends and New Applications of Thin Films. Trans Tech Publications,
1998.

3. DESCRIPTION

Surface Engineering can be defined as the design of the surface in the context of the whole
component to give cost effective performance enhancement. Surface engineering is a modern
multidisciplinary subject, pertaining to materials and processes applied to modify surface
properties to combat friction, wear and surface damage. Tribology, the science of friction,
lubrication and wear of surfaces in relative motion, is an integral part of the subject and provides
theoretical background for explanation of contact phenomena.

This course is designed to present the fundamental concepts and applications of surface
engineering from materials and processing perspectives, and to give students in-depth knowledge
about surface engineering processes for tribological applications which can be used commercially
for treating metal parts. The major surface treatments, including surface heat treatment and solid,
liquid and vapor phase coatings deposition processes will be presented. Selected newer and



emerging processes such as advanced thermal spray technologies, and nano- and diamond-like

carbon coatings will be also discussed.

4. OBJECTIVES

1.

Demonstrate an understanding of the principles of tribology and basics of contact
phenomena and friction;

Describe the principles of wear, including abrasive, erosive and adhesive wear.

Define the limitations of "standard" materials and how they can be improved with surface
engineering;

Select appropriate for a particular application surface treatment to change surface
chemistry or surface metallurgy;

Apply the principals of designing for wear resistance, including the selection of suitable
coating systems.

Evaluate solid, liquid, and vapor phase deposition techniques for tribological coatings
Understand the capabilities of new processes and materials such as nano- and diamond-like
carbon based coatings, advanced thermal spray technologies, etc.

Characterize and evaluate the properties and performance of tribological treatments and
coatings.

5. TOPICAL OUTLINE AND CLASS SCHEDULE

8/24  Welcome to IME720
Unit 1 8/28  Engineering Surfaces
Unit 2 9/4 Contacts between Surfaces
Unit 3 9/11  Friction of Solids
Unit4  9/18  Principles of Wear
Unit 5 9/25  Surface Engineering to Change Surface Metallurgy
Unit 6 10/2  Surface Engineering to Change Surface Chemistry
10/9  Course project week
Unit 7 10/16 Tribological Coatings and Surface/Coating Bonding
Unit 8 10/23 Coatings: Solid Phase Deposition
Unit 9 10/30 Coatings: Liquid State Deposition
Unit10 11/6 Coatings: Vapor Phase Deposition: PVD
Unit 11 11/13 Coatings: Vapor Phase Deposition: CVD
11/20 Course project week
Unit 12 11/27 Advanced Surface Treatment Technologies
Unit13 12/4  Tribological Testing

6. COURSE REQUIREMENTS

Course Unit



This online course is broken up into units; the span of each unit is one week. Each unit is a separate
content area and consists of a list of unit learning objectives, a PowerPoint presentation, and links
to additional readings (if any).

Unit Assignments

For each unit, you will have to submit a short paper (one to two pages) on the unit topic. No
assignment will be given during the last unit. Choose a major theory, concept, or idea discussed in
the unit. Write a one to two page analysis of it (1) summarizing the course material, and (2) adding
relevant material from another source (book, journal, Internet) to enrich the analysis.

You are responsible for saving all assignments correctly, so you can turn them in electronically. All
assignments will REQUIRE you to use word processing or text editing software (MS Word .doc or
.pdf file formats are required). No assignments will be accepted in handwritten form. Although you
will be publishing (uploading) your assignments, it's a good idea to keep copies of everything.

Course Project

Write a research review paper discussing some aspect of surface engineering and tribology theory
and research. This paper should be approximately 6-10 pages long. Additional instructions will be
provided later.

Deadlines

Although this is an online course, it is not entirely self-paced. You must complete all assignments
within the current unit by the end of week, which is midnight, Central Time, on Sunday. No
assignments will be accepted and graded if submitted after the unit deadline.

The due date for the final revision of the course project is during the final examination week and
will be announced later.

Attendance

SIA

& (By/RyC ' YRLBEHShce are required for this class. You cannot pass this course if you do not
participate in all units. This is an online asynchronous course, which means that you have a full
week to complete a unit. If you are going to miss a unit due to a long medical treatment or any
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the unit scheduled week. You must present within the next week a written explanation
accompanied by a legitimate documentation of the reasons for missing the unit. If you do not
present a valid excuse or if you are late with the explanations, an incomplete grade will be issued.

Communicating with your Instructor

There will obviously be times during the semester when you will need additional assistance in
comprehending the material. | am available to assist you when you need help. Please feel free to



email, phone, or contact me in person with questions. If the answer is short, | will try to reply by
email or phone. Longer responses are easier for me to deliver in person. If several students have
the same questions, | will schedule a help session.

6A. REQUIRED STUDENT RESOURCES
Internet Access, Browser, Email Account

You must have access to a computer that connects to the Internet. The course materials are only
accessible online by logging in to https://bb.ndsu.nodak.edu. It is highly recommended that you
use Internet Explorer 6.0 or higher to access Blackboard Academic Suite (JavaScript & Cookies must
be enabled). Problems with Netscape have been found.

An active and working e-mail account is required.

You should be comfortable using word processing software. MS Word is required but | will also
accept documents prepared by any word processing software AND converted to a PDF format.

Planning Your Time

Having no classroom meetings does not mean that you have no workload at all. Schedule carefully
your time to be able to complete each unit requirements by the end of the unit week. The list
below shows the amount of time that you are expected to spend with each learning resource
during the unit week. These times, of course, are only approximate; you will adapt them according
to your learning style:

A Lecture ¢ 2 hours

A Assignment ¢ 3 hours
A Project ¢ 4 hours

A Total ¢ 9 hours

7. EVALUATION PLAN
Grading the Assignments
The unit assignments and the course project are evaluated in three ways,

Does the assignment meet the criteria for adequacy?
Does the assignment meet the criteria for completeness?

3. Does the assignment include other sources than the unit presentation and reading
assignments?

Only an assignment which meets all three criteria will be given the maximum score.

Letter Grades



Your grade for the course will be determined by the percentage of possible points that you have
earned for all assignments (60% of the final grade, the unit assignments will be given equal weight
in determining a student's average) and the course project (40% of the final grade). Letter grades
will be awarded according to these standards.

90 -100% = A
80-89% =B
70-79%=C

A grade below C means that you failed the course.
Disabilities

Any student with disabilities or other special needs, who needs special accommodations in this
course, is invited to share these concerns or requests with me as soon as possible.

Academic Honesty
All work in this course must be completed in a manner consistent with NDSU University Senate

Policy, Section 335: Code of Academic Responsibility and Conduct available online at
http://www.ndsu.nodak.edu/policy/335.htm



