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MECH 4812 Automotive Engineering Design

COURSE OUTLINE – Winter 2012
Course Objectives
To give students an opportunity to apply the skills learned in mechanical engineering to the design and analysis of automotive components including suspension, steering and braking systems. To gain an understanding of the types of loads associated with acceleration, braking, cornering and road conditions.

Contact Hours

3 lecture hours per week, 3 tutorial hours every 2nd week; 4 credit hours

Prerequisites

Grade of C or better in MECH 3502 (or MECH 3500 or 025-350).  Corequisite: MECH 3420
Course Content

The following topics will be covered:

1. Introduction to Vehicle Dynamics
2. Powertrains and Acceleration
3. Braking Dynamics and Systems

4. Road Loads

5. Suspension and Ride

6. Steering and Cornering

7. Frame Design

Web Page

http://home.cc.umanitoba.ca/~labossip/4812/
Textbook
Fund. of Vehicle Dynamics, T. D. Gillespie, Published by the Society of Automotive Engineers, 1992.

Evaluation

The final course grade is determined by the student’s performance on the following:

	Component
	Value
	Details

	Assignments
	10%
	Standard grading

	Design Work
	30%
	Based on analysis, interpretation and presentation

	Mid-Term Test
	10%
	Standard grading and interpretation (design problems)

	Final Examination
	50%
	Standard grading and interpretation (design problems)


Voluntary Withdrawal Date

Wednesday, November 16th 2011 Fall Courses

Friday, March 16th 2012 Winter Courses
Instructor

Dr. Paul E. Labossiere, P. Eng.

Room E1-546 EITC

Telephone: (204) 474-8304

E-mail:  labossip@cc.umanitoba.ca

Homework: 
To be posted on the course website and typically due one week following assignment. 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. 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.

Terms Tests and Exams: 
Closed book, closed notes. Any necessary formulae will be provided unless derivations are required. Term tests are to be held during the class period of the course. The final exam will be held at the University scheduled time and location.
Office Hours

See website for details or by appointment.

Teaching Assistant

See website for details

Requirements/Regulations
· 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 Sections 4 and 6 of the Regulations dealing with 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.

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 7.1, 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.
Learning Outcomes 
1.
Apply equilibrium to determine wheel loads and forces during acceleration, braking and cornering.
2.  Explore the development and implementation of various drivetrain components and assess their performance.
3.  Use motion synthesis techniques and dynamic systems analysis to understand the motions and forces involved in suspension and steering systems design.
4. 
Understand and incorporate automotive design standards and realistic constraints in open-ended design projects.

5.
Enhance problem solving and engineering skills through the use of detailed design methodologies.

6.
Ability to function effectively as a team to analyze automotive systems and to prepare and present engineering design reports.
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 - Knowledge (Able to recall information)

2 - Comprehension (Able to rephrase information)

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

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

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

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




Student Contact Time (Hrs)

Lectures:
3 hrs lecture/week  ×  13 weeks/term  =  39 hrs

Tutorials:
3 hr tutorial  ×  7 weeks  =  21 hrs

Evaluation

	Component
	Value (%)
	Methods of Feedback *
	Learning Outcomes Evaluated

	Assignments
	10%
	S
	1-4

	Design Work
	30%
	F, S
	1-5

	Mid-Term Test
	10%
	S
	1-3

	Final Examination
	50%
	S
	1-4


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