ME311 Mechanical Measurements
2004-2005 Catalog Data: (1R-3L-2C) Fundamentals of measurement and measuring devices in mechanical engineering. Instrument characteristics (e.g., response, rise time), data and error analysis, and calibration. Experiments with modern basic instrumentation applied to measurement of time, frequency, force, strain, velocity, acceleration, temperature, pressure and flow rate.
Textbook:
A.J. Wheeler and A.R. Ganji, Introduction to Engineering Experimentation, 2/e, Pearson Education (2004).
Reference: 
None

Professor:
 R. Layton (team-taught with J. Mayhew, T. Adams and others)
Goals:
Develop in students the ability to make measurements in support of an experimental goal and to coherently present convincing results. 
Objectives:
At the conclusion of the course, the student should be able to: 

· Describe the operating principles of commonly-encountered devices for measuring mechanical quantities such as force, torque, displacement, pressure, temperature and flow. 

· Describe the performance characteristics (range, sensitivity, time constant, accuracy, resolution) of commonly-encountered devices for measuring mechanical quantities. 

· Perform an uncertainty analysis in the design phase of an engineering experiment. 

· Perform an uncertainty analysis in the data-analysis phase of an engineering experiment. 

· Develop experimental results that are technically convincing and clearly communicated.

Prerequisites

· Junior class standing


Course Topics:  We emphasize three basic topics in this course: 1) uncertainty analysis; 

2) experiment design; and 3) operational characteristics of devices and systems for measuring mechanical quantities such as force, torque, displacement, pressure, temperature and flow.
· Uncertainty analysis (after data are acquired)
· Uncertainty analysis (for experiment design)
· Quality of the technical content of reports and presentations

· Quality of technical communications

· Operating principles and performance characteristics of commonly-encountered transducers

· Experimental design and implementation, data collection, analysis and reduction, drawing conclusions from experimental results, and presentation.

Computer Use:

For data acquisition, data analysis and reduction, graphing results and system schematics, and for oral presentations.
Laboratory Projects:

Six 50-minute mini-labs; four 3-hour experiments; one term-length experimental project requiring design and implementation.
Class/Laboratory Schedule:


Class/Lecture: One hour/week.

Laboratory: Three hours/week.
Professional Component:


Engineering Science:
70%
Engineering Design:
30% (6 periods out of 20 total are devoted to experiment design and the term project)
