MECH4650: Machine Design

Page 7

[image: image1.jpg]UNIVERSITY
of MANITOBA
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Department of Mechanical Engineering
COURSE DETAILS

Course Title & Number: 

MECH 4510 Fundamentals of Finite Element Analysis
Number of Credit Hours: 

4

Class Times & Days of Week: 
Lectures T,Th 8:30-9:45, Tutorials: M 14:30-16:20
Location for classes/labs/tutorials: 
Lectures E2-304, Tutorials E2-160
Pre-Requisites: 


MATH 2120 and (MATH 3132 or MATH 3100) and MECH 2222.
Instructor Contact Information
Instructor(s) Name: 


Dr. Paul E. Labossiere, P. Eng.

Office Location:


E2-327F

Office Hours or Availability:

TBA or by appointment

Office Phone No.


(204)474-8304

Email:




Paul.Labossiere@umanitoba.ca

(All email communication must conform to the Communicating with Students university policy)

Course Website:


http://home.cc.umanitoba.ca/~labossip/4510/
Catalogue Description and General Course Content
Fundamentals of the Finite Element Method, basic components in a Finite Element procedure, application of FEM to solve engineering problems and use of commercial software 

The following topics will be covered:

Introduction
Review of matrix algebra and strength of materials

Truss and beam elements

Potential energy method

Two-dimensional finite elements

Isoparametric formulation

Finite element modelling

Field problems: torsion, electric potential, thermal and fluid flow

Nonlinearities and plastic deformation

Course Goals

To give the student a solid understanding of the fundamentals of Finite Element Analysis including the ability to derive the element stiffness matrices for trusses, beams and simple planar elements. Furthermore, the course will teach the student the advantages /disadvantages of different discretization techniques and the ability to apply appropriate constraints and boundary condition to finite element models. Students will use the commercial FEA code Ansys to solve static linear solid and structural mechanics problems.

Textbook, Readings, Materials

Recommended textbook – A First Course in the Finite Element Method, 6thEdition, SI. by Daryl L. Logan, Thomson-Engineering, 2017.
Additional Information - http://home.cc.umanitoba.ca/~labossip/4510/
Class Schedule

See course website for details – subject to change
Course Evaluation Methods

Methods of Feedback:  F - formative (written comments and/or oral discussion), S - summative (number grades)

	Due Date:
	Assessment Tool
	Value of Final Grade
	Feedback Methods

	Thursdays at 8:30
	Assignments
	10%
	F,S

	TBA
	Design Project #1
	10%
	F,S

	TBA
	Term Test
	10%
	S

	TBA
	Design Project #2
	20%
	F,S

	TBA
	Final Exam
	50%
	S


Referencing Style 

Projects should use the IEEE reference style which can be found at: https://www.ieee.org/documents/ieeecitationref.pdf

Assignment and Design Project Descriptions 

Typically, assignment questions will be taken from the required textbook for the course and occasionally additional questions will be provided. Design project topics will be assigned and will be available through the course website.

Grading Times and Grade Policy
After submission of any work, the following timeframes can be used to determine when grades will be returned:

	Component
	Grading Timeline

	Term Test
	Within 2 weeks of submission

	Assignments
	Within 2 weeks of submission

	Design Projects
	Within 3 weeks of submission 


Note that the Voluntary Withdrawal (VW) date is March 31, 2017.

At the end of the term and after the exam period, final percentages are converted to Letter Grades for each course and are subject to department approval prior to posting.

Assignment Due Dates and Late Submission Policy
Specific assignment due dates are to be posted on the course website and typically due one week following assignment posting date. Solutions will be available on the website after the assigned homework due date. Unless arranged in advance, late homework will not be accepted for full credit. In this course, students are encouraged to work together on the homework; however, all submitted work must be the student’s own. Note: There will also be periodic in-class and in-tutorial short question assignments which you will be required to complete and will count as part of your homework grade.

Term Tests and Exams

Tests and Exam will be closed book and closed notes. Any necessary formulae will be provided unless derivations are required. Term tests dates and locations will be announced in class. The final exam will be held at the University scheduled time and location. Notification must be given in advance for any missed tests or exams.
Intended Learning Outcomes
Upon completing this course, the students should be able to

1) apply the fundamental numerical techniques and principles in the finite element method to solve well structured text-book problems.

2) apply the general finite element procedure (from creation of geometric model, generation of finite element mesh, selection of finite element and material model, application of loading and boundary conditions, to interpretation of finite element results) in the analysis and design of simple engineering structures using ANSYS, and document finite element results in an appropriate technical report.

3) appreciate the importance and complexity of constructing a valid finite element model in the finite element analysis of engineering structures, as different options often exist in selecting finite elements and material models, and in representing loading and boundary conditions.

4) be aware of and assess the benefits and limitations of using the finite element method in engineering analysis and design, and therefore realize possible challenges in interpreting and using finite element results.

5) recognize the need for and an ability to engage in life-long learning in engineering analysis using FEA.
Expected Competency Level **

	Learning Outcome
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	*Attributes:

A1  A knowledge base for engineering 

A2  Problem analysis

A3  Investigation

A4  Design

A5  Use of engineering tools

A6  Individual and team work

A7  Communication skills

A8  Professionalism

A9  Impact of engineering on society/ environment

A10  Ethics and equity

A11  Economics and project management

A12  Life-long learning
	**Competency Levels:

1 1 Knowledge (Able to recall information)

2 2 Comprehension (Able to rephrase information)

3 3 Application (Able to apply knowledge in a new situation)

4 4 Analysis (Able to break problem into its components and establish relationships)

5 5 Synthesis (Able to combine separate elements into whole)

6 6 Evaluation (Able to judge of the worth of something)



	
	


Learning Outcomes and Assessment Methodology using CMC Rubrics (OPTIONAL)
	Component
	Value
	Attributes Covered
	Indicators being assessed 
	Feed- back

	Assignments
	10%
	1 Knowledge
	1-1 Ability to interpret (understand and apply) mathematical and scientific terms.

1-2 Ability to understand and apply theory in engineering problems.

1-3 Ability to apply mathematical models to engineering problem and/or formulate engineering models.

1-6 Ability to carry out calculations and/or use mathematical software.

1-7 Ability to explain information presented in graphical and/or mathematical forms (equations, graphs, diagrams, drawings, schematics)
	S,F

	Term Test
	10%
	1 Knowledge
	Same as assignments with the addition of 

1-5 Ability to make and evaluate important assumptions and limitations.
	S

	Projects
	30%
	4 Design

(25%)
	4-1 Ability to explain the design process including the importance of needs, specifications, concept generation, selection and evaluation. 

4-2 Ability to develop an approach to solve a problem.

4-3 Ability to produce a solution to an open-ended problem taking into consideration design requirements and relevant contextual factors.

4-4 Ability to evaluate/verify the performance of the final design.

4-5 Ability to recognize and incorporate innovation when considering an idea.

4-7 Ability to incorporate new directions or approaches (alternate, divergent, contradictory and/or potentially high risk perspectives or ideas).
	S,F

	
	
	6 Team Work

(Grade Shifting)
	6-1 Ability to contribute useful ideas to advance work of team.

6-2 Ability to carry out individual responsibilities.
	S (peer eval)

	
	
	7 Communication

(5%)
	7-4 Ability to structure ideas to move logically forward.(e.g., For written communication both macro (introduction, paragraphs, sequence of content, conclusion) and micro organization (sentences, transitions) are considered.) 

7-6 Ability to use language that clearly and concisely conveys meaning and supports purpose of the work. 

7-7 Ability to use language that is mechanically correct (punctuation, spelling, grammar).

7-9 Ability to use illustrations properly (citations, position on page, integration, design and support of ideas).

7-10 Ability to use appropriate or prescribed format, which is effectively designed, clearly labeled, neatly and professionally presented.
	S,F

	In-Class Work
	~3 % (Bonus)
	7 Communication
	7-11 Ability to pay attention to the speaker, summarize main ideas and supporting details. 

7-14 Ability to recognize and/or construct meaningful and relevant questions and ask them in a respectful manner.
	S

	Final Exam
	50%
	1 Knowledge

(30%)
	Same as Term Test
	S

	
	
	4 Design

(20%)
	4-2  Ability to develop an approach to solve a problem.

4-3 Ability to produce a solution to an open-ended problem taking into consideration design requirements and relevant contextual factors.
	S


Using Copyrighted Material
Please respect copyright. We will use copyrighted content in this course. I have ensured that the content I use is appropriately acknowledged and is copied in accordance with copyright laws and University guidelines. Copyrighted works, including those created by me, are made available for private study and research and must not be distributed in any format without permission. Do not upload copyrighted works to a learning management system (such as UM Learn), or any website, unless an exception to the Copyright Act applies or written permission has been confirmed. For more information, see the University’s Copyright Office website at http://umanitoba.ca/copyright/ or contact um_copyright@umanitoba.ca. 

Recording Class Lectures

The instructor and the University of Manitoba hold copyright over the course materials, presentations and lectures which form part of this course.  No audio or video recording of lectures or presentations is allowed in any format, openly or surreptitiously, in whole or in part without permission from Dr. Paul E. Labossiere, P. Eng.  Course materials (both paper and digital) are for the participant’s private study and research.
Course Technology
University of Manitoba policy requires that technologies used by students in the classroom are to be used in a responsible, efficient, ethical and legal manner. Students can use any technologies in classroom settings for educational purposes approved by the instructor and/or the University of Manitoba Student Accessibility Services. During scheduled class time, students should not participate in personal, direct electronic messaging or social media, including: email, texting, video or voice chat, wikis, blogs, social networking (e.g. Facebook) or any “gaming” (online or offline). If a student is on call (emergency) the student should switch their cell phone to vibrate mode and leave the classroom before using it.
Class Communication

The University requires all students to activate an official University email account.  For full details of the Electronic Communication with Students please visit: http://umanitoba.ca/admin/governance/media/Electronic_Communication_with_Students_Policy_-_2014_06_05.pdf 
Please note that all communication between myself and you as a student must comply with the electronic communication with student policy (http://umanitoba.ca/admin/governance/governing_documents/community/electronic_communication_with_students_policy.html). You are required to obtain and use your U of M email account for all communication between yourself and the university.
Expectations
Attendance at lectures and laboratories is essential for successful completion of this course. Students must satisfy each evaluation component in the course to receive a final grade. It is the responsibility of each student to contact the instructor in a timely manner if he or she is uncertain about his or her standing in the course and about his or her potential for receiving a failing grade. Students should also familiarize themselves with the General Academic Regulations and Requirements of the University of Manitoba dealing with regards to incomplete term work, deferred examinations, attendance and withdrawal. No programmable devices or systems, such as calculators, PDAs, iPods, iPads, cell phones, wireless communication or data storage devices, are allowed in examinations unless approved by the course instructor. See Respectful Work and Learning Environment Policy.
Academic Integrity:
Students are expected to conduct themselves in accordance with the highest ethical standards of the Profession of Engineering and evince academic integrity in all their pursuits and activities at the university. As such, in accordance with the General Academic Regulations and Requirements of the University of Manitoba, Section 8.1, students are reminded that plagiarism or any other form of cheating in examinations, assignments, laboratory reports or term tests is subject to serious academic penalty (e.g. suspension or expulsion from the faculty or university). A student found guilty of contributing to cheating in examinations or term assignments is also subject to serious academic penalty.   

In addition: 

(i) Group projects are subject to the rules of academic dishonesty;

(ii) Group members must ensure that a group project adheres to the principles of academic integrity.

(iii) The limits of collaboration on assignments should be defined as explicitly as possible; and 

(iv) All work is to be completed independently unless otherwise specified. 

Students Accessibility Services
Student Accessibility Services
If you are a student with a disability, please contact SAS for academic accommodation supports and services such as note-taking, interpreting, assistive technology and exam accommodations.  Students who have, or think they may have, a disability (e.g. mental illness, learning, medical, hearing, injury-related, visual) are invited to contact SAS to arrange a confidential consultation. 
Student Accessibility Services http://umanitoba.ca/student/saa/accessibility/   
520 University Centre
204 474 7423
Student_accessibility@umanitoba.ca 

