ENGR 350 Engineering Mechanics of Materials (Spring 2019)

MWF 12:30-1:20 in ALB 101
Professor: Dr. Dan Cordon, Mechanical Engineering
Email: dcordon@uidaho.edu
Office: Gauss Johnson Laboratory 234H


Office Hours:  TBD (see website)
Catalog Description:

ENGR 350 - Elasticity, strength, and modes of failure of engineering materials; theory of stresses and strains for ties, shafts, beams, and columns. Cooperative: open to WSU degree-seeking students. 

Prereq: ENGR 210, Math 175 Coreq: Math 310
Textbook:
Philpot, T., Mechanics of Materials: An Integrated Learning System, 4th Edition, Wiley.

This is the required course textbook.  In addition to hardcopy, this book is also available in a kindle edition through amazon.com at a substantially reduced price.

Course Websites:
Course materials (schedule and handouts): www.webpages.uidaho.edu/mindworks 
Learning modules on MecMovies: https://web.mst.edu/~mecmovie/
BbLearn (Gradebook): https://bblearn.uidaho.edu/
Exams:
There will be four exams in this course – three 50-minute in-class exams, and one two-hour final exam. In-class exams must be taken on the dates shown in the course schedule (on website) unless previous arrangements are made. Make-up exams will only be allowed in extenuating circumstances such as family emergency or severe illness. 
Prerequisite Knowledge:

· Ability to correctly draw free body diagrams with all body and external forces

· Familiarity with basic mathematical modeling software (Excel, MathCAD, etc.) 

· Professional documentation practices (HW) 

· Solving systems of equations

· Perform force and moment analysis with distributed and/or point loads 

· Familiarity with moments of inertia, axis of symmetry, and centroids

· Use and understanding of units

Course Topics:

· Calculating stress and strain in: tension, compression, sheer, and axial loading

· Mohr’s Circle

· Torsion, sheer forces, and bending moments

· Stress and deflection in beams

· Pressure vessels

· Columns and buckling

Course Content Skills:

· Develop working knowledge of relations between loads applied to a non-rigid body and:

· the resulting deformations of the body made of a given material

· stresses produced in the body

· the relationship between stress and strain in the body

· Perform stress analysis and determine safety factors

· Finding the required dimensions of a member of a specified material to carry a given load subject to stated specifications of stress and deflections

· Use Mohr’s Circle to determine magnitude and orientation of principle and sheer stresses

· Analyze bodies including: axially loaded members, shafts in torsion, thin shells, beams and columns, as well as structures that are assemblies of these components

Transferrable Engineering Skills:

· Use of professional engineering problem-solving documentation 

· Use math-modeling and engineering software to model and solve problems

· Use alternative methods and approaches to validate engineering solutions

· Use teaming and group strategies to learn and solve problems 

Professional Behaviors

· Understands assumptions behind modeling equations and selects appropriate equations to answer questions about the system in question. 

· Uses teaming when appropriate to solve difficult problems or add richness to a process. 

· Value self-directed learning as an added source of personal development. 

· Periodically reflect on experiences, events, products, and processes to improve retention of lessons learned and change how you view/approach future situations.  

· Uses engineering intuition and other methods to validate work.

Grading:

Your grade will be based on a weighted average from the following course components:


Exam 1
17%

Exam 2
17%

Exam 3
17%

Homework
10%

Quizzes
15%

Final Exam
24%

Course grades will be assigned on the following scale:
            90-100% = A
            80-89%   = B
            70-79%   = C
            60-69%   = D
            < 60%     = F

Homework – Practice Problems:
Daily practice problems and pre-class prep assignments will be posted on the course website.  Unless otherwise stated, the homework is due in hard copy form at the beginning of the next class period.  Homework handed in after the lecture begins is late and will not be accepted.  After homework is handed in there will be time at the beginning of class to ask questions about the assignment.  
Hand-written homework must be done using engineering paper, with no more than one problem on a page. Only write on the front side of the paper. Make sure your heading includes information like: your name, what problem you are working on, and page number of the assignment. 

Solutions done using software often have a hand-written page of setup/background. If calculations are done using software, the input/output of the software needs to be included such that other engineers can follow what was done. Make sure to box/highlight/mark the answers being asked for in the problem. 

An example of proper homework documentation will be reviewed at the start of the course and is posted on the course website for future reference. In general, a documented engineering solution will have the following parts:

1. Given: (Background information about the problem being solved, figures, etc.)

2. Find: (The parameters you are being asked to solve for in the problem)What 

3. Expected Solution: (What do you know about the solution before calculating anything? This might include bounds of expected values, a direction, an expected failure mode, etc.)

4. Plan and Assumptions: (What steps are you going to take to solve this problem? What equations or principles will be used? Do you have enough equations to solve for all the variables? Any engineer should be able to follow your plan and come up with the same results that you do.)

5. Solution: (This is just crunching the numbers. Your solution should have units on every value, and conversions as necessary.)

6. Check: (Come up with some way to validate that your solution makes sense. This may be an alternate calculation or method, a simplification that shows you are in a reasonable range, or comparison to known/accepted values)

7. Reflection: (This is taking a broad look after you have thought through and implemented the solution. What did you learn from this, and how might you use that in future problems? What additional things would you want to know about this problem if you were working on it as a paid engineering analysis? What insights did you gain about the system while working on this problem?) 

The grading scale for each Practice Problem is as follows:


0 
Not turned in, incomplete, or incomplete documentation.

2 (50%) Complete, but with significant errors in solution, trivial check/reflection.

3 (75%) Reasonable plan, but with mistakes. Thoughtful check/reflection.

3.5 (87.5%) Solid plan carried out correctly, but with some errors that lead to incorrect solution(s).

4 (100%) Correct solution(s) leading to correct answers. Insightful check/reflection. 

Homework – Preparatory Questions
Preparatory reading questions are worth 1-2 points depending on their difficulty or time involved. You can fit multiple preparatory questions on a single page, just be sure they are numbered and easy for the grader to follow. You should include enough information to show that you understand the task asked of you. In some cases you may choose to type up your preparatory question responses, but if calculations are involved it is probably much quicker to show your hand calculations. For working MecMovie problems, you don’t need to show steps 1-7 of the engineering problem-solving documentation…just enough to show how you solved the problem, and what result you got. 

Homework – Group Work:

Teamwork skills are a vital part of being a successful engineer. Furthermore, we know that *who* you study with has a larger impact on your success in college than any other factor we measure. A productive, collaborative study group goes a long way toward understanding course material, and correct use of engineering principles. I expect that most ENGR 350 students will be working together in study groups. That said, here are some things you should and shouldn’t do when working in groups:

Should Do:

· Have a means of communicating with whole group.

· Meet at same time/place and communicate location/time changes to the group.

· Ask questions of each other. Don’t blindly accept input from others without making them answer ‘why?’.

· Make sure the whole group is comfortable with a solution path.

· Figure out how to check one another’s solutions.

· Communicate expectations for group participation.

· Help one another debug code.

Must Not Do:

· Turn in the same work, even if you worked together. 

· Share electronic code – everyone needs to write their own code.
Group discussion of the homework problems is encouraged, and working in study groups should benefit all members involved.  However, the group work ends when it comes time to write up your solution and/or compose your own computer code.  Just like fingerprints, homework solutions and computer codes are individually unique.  You are required to compose your own.  Submitting homework solutions and/or computer code that you did not compose by yourself and representing it as your own work is plagiarism.  Plagiarized homework will receive a grade of zero and will be reported to the Dean of Student’s for further disciplinary action (consistent with the UI Student Code of Conduct as shown below). 
Academic Honesty:

As a student enrolled at the University of Idaho, you are bound by the UI Student Code of Conduct.  Article II, Section 1 of this code addresses academic honesty.  This code states…

Cheating on classroom or outside assignments, examinations, or tests is a violation of this code.  Plagiarism, falsification of academic records, and the acquisition or use of test materials without faculty authorization are considered forms of academic dishonesty and, as such, are violations of this code.  Because academic honesty and integrity are core values at a university, the faculty finds that even one incident of academic dishonesty seriously and critically endangers the essential operation of the university and may merit expulsion.

Any violation of this code will be considered for submission to the Office of the Dean of Students for review. Plagiarizing and/or cheating on an exam will result in an automatic grade of F for the course, and you will be reported to the Dean of Student’s office. 

Additional Notes:
