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Failure Analysis and Prevention for the Air Logistics Center Engineer

Course Description:

Instructors:

Primary Citations:

Course Goals:

Course Objectives:

Target Student:

Failure mechanisms in typical aircraft structure are presented along
with methods to identify each mechanism and its potential impact on
structural integrity and life. VVarious laboratory and field techniques are
presented to evaluate structural components to include nondestructive
inspection and fractographic/metallographic analysis. Failure
prevention methodologies are discussed including component redesign
(changes in geometry, material selection and material processing),
changes in operation (e.g., flight restrictions) and application of
coatings.

USAF Academy’s Center for Aircraft Structural Life Extension

Donald J. Wulpi, Understanding How Components Fail, 2™ ed. ASM
International, 1999.

Norman E. Dowling, Mechanical Behavior of Materials, 2™ ed.,
Prentice Hall, Inc., 1999.

Students will understand how structural components fail. They will use
this understanding to analyze failed components and determine the
causes of failure as well as make recommendations to prevent future
occurrences of failure.

Upon completion of this course, students will be able to:

1. Analyze structures for the mechanisms of failure by elastic and
plastic deformation, linear elastic fracture mechanics, fatigue,
corrosion and wear.

2. Identify and differentiate between observable fractographic features
that indicate failures caused by yielding, fracture, fatigue, corrosion
and wear in metals.

3. Identify the elements of failure in composite materials.

4. Recommend qualitative and quantitative changes to prevent future
occurrences of failure.

5. Understand the history and impact of structural failure upon Air
Force operational readiness and its Aircraft Structural Integrity
Program.

A company grade officer or GS-9/11/12 with a B.S. (minimum) in
mechanical engineering or aeronautical engineering or engineering
mechanics and one to five years of aircraft structures experience.
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