MET 450/550 Forensic Engineering
CATALOG DATA: 

MET 450/550 FORENSIC ENGINEERING 
(3-0) 3 credits. Prerequisites: MET 231, MET 232, EM 321 or ME 216, or permission of instructor. The principles of physical metallurgy, mechanical metallurgy, manufacturing processes, and service environments will be used to determine the cause(s) for failure of metallic, composite, and polymer engineering components. Analytical techniques and procedures to characterize fractographic features and microstructures will also be reviewed, such as optical metallography, macrophotography, and scanning electron microscopy. Actual failed engineering components from a variety of industrial applications will be used as examples and be evaluated in the course. Fundamental engineering concepts, legal procedures of forensic engineering, failure mechanisms, technical report writing, and remedial recommendations will also be discussed. Students enrolled in MET 550 will be held to a higher standard than those enrolled in MET 450.
TEXTBOOK: 

“Failure Analysis of Engineering Materials” C.R. Brooks and A. Choudhury, McGraw-Hill, 2002. (required)
INSTRUCTOR: 

Dr. Dana J. Medlin, Office Hours: 3:00-4:00 p.m. MWF

REQUIRED/ELECTIVE:

MET 450 is an elective course for B.S. Metallurgical Engineering and Mechanical Engineering students.  Students taking this course for 550 credit are required to perform additional work.
COURSE OBJECTIVES: 

The objective of this course is to cover both the methods of forensic engineering and the science of common modes of failure in engineering systems (failure analysis). This includes examination of case studies related to equipment analysis and system design failures, and accidents that derived from errors and omissions in the engineering process. In addition, we will cover the topic of “warnings” and “failure to warn” on engineering systems. We will also introduce methodology of forensic engineering from initial on-site investigation to final report and possible testimony as an expert witness.
COURSE OUTCOMES:

· Understand and implement the approach (methodology) of failure analysis to fractured materials.
· Understand the application of optical microscopy, stereomicroscopy, SEM, and other related techniques in the analysis of failed components.
· Be able to prepare and preserve fractured samples, clean samples for proper evaluation, and document samples future evaluation.
· Apply the mechanical aspects and macroscopic fracture surface orientation to failed components. This includes tensile testing, principle stresses, stress concentrations, plane stress, plane strain, strain rate, temperature, crack propagation, and fracture mechanics.
· Be able to identify fracture modes including ductile, brittle, and fatigue failures. This includes understanding the macroscopic features and characteristics.
· Be able to identify and explain the microscopic features and characteristics of fracture surfaces such as cleavage, river patterns,  microvoid coalescence, quasicleavage, intergranular, striations, etc.
· Understand the application of governmental and industrial standards to failures and how to apply them to failure analysis.
· Review a variety of case studies in a forensic engineering analysis.
· Understand the basic legal issues involved with forensic engineering and the role of an engineer in the process.
· Understand the importance, purpose and legal issues associated with warnings and safety systems in mechanical devices.
· Be able to write a comprehensive forensic engineering report on an actual failed component including testing data and analysis.
TOPICS COVERED:

· Overview of Ductile, Brittle and Fatigue Failures

· Approach to Failure Analysis

· Mechanical Aspects of Failures

· Macroscopic Aspects of Failures

· Fracture Modes and Features

· Residual Stresses: heat treatment, thermal, mechanical, chemical, etc.

· Other Failures Modes: wear, corrosion, elevated temperature, etc.

· Fracture Mechanics: stress state, stress concentrations factors, cycles, predictions, etc.

· Warnings: purpose, requirements, logic, legal issues, failure to warn, etc.

· Report Writing: content, style, terminology, etc.

· Legal Issues: liability, terminology, lawyers, requirements, etc.

· Electronic Failures

· Case Studies: numerous case studies will be reviewed during the semester

CLASS SCHEDULE:

Lecture: 3 hours per week, 13:00-13:50 am, MWF

RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES: (a), (b), (c), (e), (g), (k)

CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:

 This course prepares students in the basic and applied knowledge of failure analysis of mechanical components used in engineering systems. 

Ethical and professional conducts are emphasized throughout the course and also emphasized is global awareness in the field of metallurgical engineering.  
PERSON WHO PREPARED THIS DESCRIPTION AND DATE OF PREPARATION:

Dana Medlin, March 23, 2010.
