59th Meeting of the Society for

Machinery Failure Prevention
Technology (MFPT 2005)

Essential Technologies for
Successful Prognostics

Virginia Beach, Virginia, USA
18-21 April 2005

ISBN: 978-1-5108-8841-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2005) by Society for Machinery Failure Prevention Technology
All rights reserved.

Printed by Curran Associates, Inc. (2019)

For permission requests, please contact Society for Machinery Failure Prevention Technology
at the address below.

MFPT Society
715 Twining Road
Suite 135

Dresher PA 19025

Phone: (215) 346-2870
Fax:  (215) 352-6902

https://mfpt.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS
PREFACE
MFPT SOCIETY BOARD OF DIRECTORS (on the Web Site)
OPENING PLENARY

Prognostic Technology — New Challenges
P. L. Howard

How Vibration Levels are Related to Tribological Failure in Rotating Machinery
W. D. Marscher

Detection and Defeat of Improvised Explosive Devices: A New Challenge for
the Society
P. R. Muessig

PROGNOSTICS |

Autonomous Impact Damage Detection and Isolation Prediction for Aerospace
Structures
M. J. Roemer, J. Ge, A. Liberson, G. P. Tandon and R. Y. Kim

Turbine Engine Hot Section Prognostics
H. H. Chin

Physics-Based Prognostics for Optimizing Plant Operation
D. B. Jarrell and L. J. Bond

A Self-Assessment Approach to Confidence Modeling in Diagnostics and Prognostics
(Abstract only)
E. Wemhoff and A. Khalak

Prognostic Potential of the Acoustic Emission Technique for Spur Gears
C. K. Tan, P. Irving and D. Mba

Prescription Based Maintenance Management System
G. Scott Valentine, J. E. Dzakowic, T. Galie and J. Scharschan

TRIBOLOGY

Clutch System Remaining Useful Life Prediction Using Wear and Dynamic Modeling
Effects

C. Byinglon, M. Watson and S. Amin

PROGNOSTICS Il

Verification and Validation of Diagnostic/Prognostic Algorithms
C. S. Byington, M. J. Roemer, P. W. Kalgren and G. Vachtsevanos

A Proposed Decision Support Aid for the Expeditionary Fighting Vehicle
D. B. Goldstein, D. Busch and C. Byington

ses

vii

viii

21

Ky

45

55

65

67

77

95

107

117



Hardware and Software Architecture for the Expeditionary Fighting Vehicle Drive
Train Prognostics System
D. B. Goldstein, W. Cummings, K. Ferraro, C. Byington and P. Kalgren

Utilizing Prognostics Information in a Decision Support System
A. Brault

SIGNAL ANALYSIS

Zero Phase Wavelet Transform for Detecting Bearing Localized Defects
C J Li

A Kemal Based Representation and Discrimination Feature Extraction for Gas
Turbine Fault Detection and Diagnosis
V. B. Kini, J. Mukherjee, S. Menon and E. M. Lalitha

Feature Dimensionality Reduction for Partial Discharge Diagnosis of Aircraft Wiring
W. Yan and K. F. Goebel

Tracking Bearing Spall Severity Through Inverse Modeling
C.J. Li and H. Shin

Non-Linear Response Effects on Vibration Signatures
S. J. Booksh

PROGNOSTICS il

Implementation of a Battery Prognostics System for the USMC Expeditionary Fighting
Vehicle
J. D. Kozlowski and C. Rogan

Planetary Gear Monitoring on the Expeditionary Fighting Vehicle
D. Busch, P. Zumsteg, G. D. Hadden and S. Menon

Bearing Incipient Fault Detection: Technical Approach, Experience, and issues
P. Kalgren, C. S. Byington, S. Amin and K. Pattada

STRUCTURAL HEALTH MANAGEMENT

A Time and Frequency Domain On-line Crack Identification of Stiffened Plate Panels
A. Budipriyanto, A. S. J. Swamidas and M. R. Haddara

The Effect of Solution Treatments, Cooling Rates, and Natural Aging Times on the
Mechanical Properties of 6061-T4 Aluminum

P. Cullip-Brennan, A. Ordonez-Chu, E. Villalobos, E. Lee, J. McLennan, R. Clark,
J. Ogren and O. S. Es-Said

Mechanical Loads Identification and Diagnostics in Land Vehicle Suspensions Through
Integrated Sensing and Force State Mapping
M. Haroon, T. J. Johnson and D. E. Adams

Implementation of Ambient Response Monitoring Instrumentation for a Bridge

Assessment Test Bed
R. Bolton, N. Stubbs and C. Sikorsky

iv

131

137

147

157

167

177

187

199

209

219

231

241

253

263



FAILURE ANALYSIS METHODOLOGY

Ensuring Quality Weapons for the Naval Warfighter — A Materials Engineer’'s
Perspective
M. Pepi

Failure Prevention in Computer Systems
A. Urmanov and K. Gross

Extracting Information from Conventional AE Features for Onset Damage Detection in
Carbon Fiber Composites
R. Unnthorsson, N. H. Pontoppidan and M. T. Jonsson

Effect of Damping on Coal Mill Vibration
R. J. Scavuzzo and M. T. Santucci

Remote NDE Technology for Inaccessible Shipboard Piping Inspection
J. M. Liu and C. P. Nemarich

Materials Selection for Spur Gears by Using CMS Software
R. Chantarat and O. S. Es-Said

PROGNOSTICS IV

Incipient Fault Detection and Remaining Useful Life Prediction for Avionics System
Power Supplies

R. Orsagh, D. Brown, M. Roemer, T. Dabney and A. Hess

A Domain Independent Data Mining Methodology for Prognostics
S. Letourneau, C. Yang, C. Drummond, E. Scarlett, J. Valdes and M. Zaluski

An Automated Goal Seeking Approach to Machinery Prognostics and Life Extension
K. Blemel and C. Stern

Preventing Failures by Mining Maintenance Logs with Case-Based Reasoning
M. Devaney, A. Ram, H. Qiu and J. Lee

CORROSION

Predictive Analysis of Corrosion
J. Fassino and N. Maegerlein

Measuring the Thickness of Coatings Using Ultrasonics
J. A. Kidd, Jr.

Metallurgical Testing of Gun Barrels
J. Fassino, N. Maegerlein and D. Southern

Examination of Alternative Pretreatments to Hexavalent Chromium Based DoD-P-15328

Wash Primer for MIL-A-46100 High Hard Steel Armor
B. E. Placzankis, C. E. Miller and J. V. Kelley

Supersonic Particle Deposition for Military Applications
V. K. Champagne and W. Ziegler

275

283

293

303

309

319

335

347

361

369

381

389

401

411

439



Feasibility of Anodic Coatings on AL,0; Fiber Reinforced Aluminum Metal Matrix
Composites for Wear and Corrosion Resistance (MFPTS58 paper)

J. V. Kelley

PROGNOSTICS V

Real Prognostics — Challenges, Issues, and Lessons Learned Chasing the Big “P"
A. Hess, G. Calvello, P. Frith

Material Simulation-Based Electronic Device Prognosis
L. Nasser, R. Tryon, A. Dey

PHM/Prognostics for DC to DC Power Converters
D. L. Goodman

CONDITION MONITORING AND MAINTENANCE TECHNOLOGY

Condition Based Maintenance: A Support Pillar to Reliability Centred Maintenance
L. K. Galpin, F. D. Fleming and M. Briddon

Non-Stationary Condition Monitoring with the AEWATT Toolbox
N. H. Pontoppidan, J. Larsen and S. Sigurdsson

Gas Turbine Transient System Empirical Modeling for Incipient Fault Detection and
Diagnosis Using Echo State Networks
S. Menon

Utilizing Airborne/Structure Borne Ultrasound for Predictive Maintenance Inspections
M. A. Goodman

General-Purpose Real-Time Monitoring of Machine Sounds
S. V. Rice and S. M. Bailey

Monitoring Electrical Profiles in Rotating Machinery Shafts Warns of Developing
Problems

P. I. Nippes

SENSORS TECHNOLOGY

Predicting Remaining Useful Life in Rolling Element Bearings
T. J. Walter and H. Lee

Remote Condition Monitoring Using Open System Wireless Technology
J. M. Rybak

The Use of Acoustic Emission for Estimation of Bearing Defect Size
D. Mba

Wireless Sensing Nodes Powered by Piezoelectric Vibration Energy Harvesting Devices
K. Deng and C. Shipps

Hybrid Condition Based Monitoring
S. Wichtendahl and R. Denton

AUTHOR INDEX

vi

447

461

481

493

505

515

525

535

545

551

563

573

583

593

603

615





