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MFPG 1

MFPG 1 1967(

Theme: First Meeting 

Arlington, VA)

Organizational Meeting

NA

7

Page 2



MFPG 2

MFPG 2 1967(

Theme: Mechanical Failures, Analysis, Detection & Control

Annapolis, MD)

Synopsis of Presentation on Mechanical Component Malfunction

Orcutt

4

Synopsis of Presentation on Servo Surveillance Program

Dean

9

Mechanical Failure and Engineering Design

Fuller

14

Spectrometric Oil Analysis

Ward

15

Failure Indicator System Progress Report

Bergeson

21

Equipment Malfunction Detection

Schlereth

26

Comments on Improved Design Information and Life Margin

Decker

30
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MFPG 3

MFPG 3 1967(

Theme: Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Albany, NY)

Lubrication and Friction Research at Frankford Arsenal

Petronio

1

Elastohydrodynamics and Wear

Fein

3

Failure of Surface Films

Ling

4

Fatigue Criteria

Manson

4

Corrosion and Corrosion Fatigue

Williams

6

Recent Research on Gear Lubrication for Reliable Operation

Avery

7

Lubrication Failure Processes

Peterson

9

Experimental and Analytical Investigation of Mechanisms of Failure

Orcutt

9

A Stochastic Model of Cumulative Damage

Kozin

10

Shipboard Machinery Analyzer

Schlereth

11

Study of the Geometry of Elastohydrodynamic Films in Point Contact

Tallian and Hingley

12

Progress on Failure Indicators

Wildmann

13

Gyro Spin-Axis Ball Bearing Testing

Freeman

14

Life Margin Testing

Rumbarger

15
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MFPG 4

MFPG 4 1968(

Theme: Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Pensacola, FL)

A Study of Accelerated Life Testing

Rabinowicz

1

Turbine Engine Checkout and Status Control Techniques

Hamilton

3

Transitions in Lubrication

Sternlicht

4

Diagnostics in Aircraft Systems

Colburn

8

Diesel Engine Maintenance Control by Oil Analysis

McGowen

10

Jet Engine Diagnostic Equipment

Sollecito

12

Development and Significance of the NAVWAPS Spectrometric Oil Analysis Program as a 
Maintenance System

Yesnes

13

Cumulative Damage Relating to a Rational Procedure for Calculating Life Distribution at the Design 
Stage

Gatts

14

Development on an Improved Mathematical Model of Rolling Contact Fatigue

Tallian

18

Progress Report on Wear and Lubrication Failure of Mechanical Components

Orcutt

18

Lubrication of High Temperature Rolling Bearings

Parker

20

A New Concept for Automatic Failure Detection and Its Application to Automotive Diagnosis

Cortina

21

Fatigue of Sea Water Piping System Components

Rekate

22

Instrumentation for use in the Diagnosis of Mechanical Failures

Janowiak

22
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MFPG 5

MFPG 5 1968(

Theme: Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Washington, DC)

Airborne Integrated Data Systems

Weis

1

Some Failure Problems in Spacecraft and Space Boosters

Frankel and Babecki

4

A New Approach to Strength of Materials

Datsko

5

Detection of Fatigue Cracks in the M113 - 175 MM Gun Tube

McEleney

10

An Optical Means of Failure Signature Detection

Markevitch

11

Electronic Techniques for Data Processing

Page

14

Rolling Element Bearing Life Margin Testing at FIRL and Correlation of Spectrometric Oil Analysis 
Results with Life Results

Rumbarger

15

Study of the State of the Art of Mechanical Failure Technology

Peterson

21

The Pro's and Con's of AIDS

Meador and Nemecek

24

Design Improvement as a Means for Reducing Seal Failure

Hamilton

30

Prediction of Percent Failures from Stress - Strength Interference

Lipson

31

Lubrication Chemistry and Its Relationship to Mechanical Failure

Klaus

32

Failure Mechanisms in Deep Submergence

Craven

33
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MFPG 6

MFPG 6 1968(

Theme: Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

New York, NY)

Vibration/Acoustic Pickup Problems: Pros and Cons

Frarey

1

Progress Report on Evaluation of Some Mechanical Wear Sensing Concepts

Orcutt

3

Data Processing and Display for Malfunction Detection

Schlereth

7

Advanced Diagnostic Concepts for Mechanical Failure Detection

Janowiak

9

An Optical Means of Vibration Spectrum Analysis and Failure Signature Detection

Markevitch

12

Data Processing Structures for Failure Detection, Diagnosis and Prognosis by Indirect 
Measurements

Peschon

13

Panel Discussion

NA

15
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MFPG 7

MFPG 7 1969(

Theme: Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Philadelphia, PA)

Helicopter Operation After Loss of Normal Lubrication

Foulk

2

Mechanical Failures of Navy and Marine Helicopter Transmissions and Gearboxes

Conboy

7

Current Research Efforts on Helicopter Transmissions

Bartone

9

Solid Lubricants for Helicopter Tail Rotor Boxes

Bowen

11

Roller Bearing Failures Resulting from Lubricant Depletion

Derner

14

Floating Aircraft Maintenance Facility

Shemanski

15

Panel Discussion

NA

16
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MFPG 8

MFPG 8 1969(

Theme: Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Washington, DC)

Mechanical Failures in Navy Aircraft Turbine Engines

Hahn

2

Critical Engine Failures Based on Disassembly Investigations

Ashley

4

Reasons for Removal of Air Force Aircraft Engines

Calvert

6

Jet Engine Problems Experienced by Commercial Operators

Kearns

8

Operational Failures of the Helicopter Gas Turbine Engine

Gann

10

Future Design Trends and Their Effect on Failure

Wood

11

Panel Discussion

NA

16

Foreign Object Damage to Turboshaft Engine Compressor Sections

Tobin

17

Aircraft Transmission Failures

Dean

20

The Importance of Ball Bearing Design Factors in Avoiding Failures

Anderson

22

Preliminary Experimental Results with Mist Lubrication and Failure Modes for Shaft Seals

Johnson

26

Panel Conclusion and Recommendations

NA

31
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MFPG 9

MFPG 9 1969(

Theme: A Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Columbus, OH)

The Design Process

Decker

2

Designing to a Reliability Number

Gunkel

5

Reliability Reinforcement in Design

Denhard

8

Alternate Strategies of Resource Allocation

Gatts

10

Detail Design - Microstrain

Maringer

14

A Systematic Approach to Integrated Design

Showalter

17

Overview of the Developing Information System in the USA

Murdock

19

Information Sources for Designers

Peters

20

Summary of Design Sessions

NA

21

Acoustic Holography

Dau

22
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MFPG 10

MFPG 10 1970(

Theme: A Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Palo Alto, CA)

Characterization of Detection, Diagnosis and Prognosis in Failure Prediction

Hohenberg

2

Time Series Analysis Techniques

Davis

5

Failure Detection and Diagnosis in Aircraft Gas Turbine Engines

Cake

12

Fatigue Failure of Bellows Due to Flow-Induced Vibrations

Nelson and Sack

14

Shipboard Trial of Vibration Analysis Equipment to Determine Mechanical Performance

St  Germaine and Ellis

16

Development of a Standard Glossary of Terms for Mechanical Failure Prevention Efforts

Schlereth

19

Automatic Inspection Diagnosis and Prognosis Systems

Laingor

27

Detection of Incipient Failure by Use of Acoustic Emission

Harris

28

Non-Destructive Determination of Non-Electronic Part Reliability

Tobin

30

Airborne Integrated Data Systems

Powers

31

Automatic Test Equipment for Internal Combustion Engine Powered Materiel

Brachman

35

A Method for Detection of Fatigue Damage Using Positron Annihilation Measurement

Gross

36
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MFPG 11

MFPG 11 1970(

Theme: A Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Williamsburg, VA)

Mechanisms of Fatigue

McEvily

2

Applications of Fracture Mechanics in Fatigue Prediction

Paris

4

A Conceptual Approach to Understanding Environment-Sensitive Mechanical Behavior

Westwood

5

Engineering Aspects of Materials Under Cyclic Loads

Reimann

8

The Problem of Fatigue Failures in Thick-Walled Pressure Vessels

Davidson

10

Some Experiences in Aircraft Structural Fatigue

Renshaw

14

Aircraft Jet Engine Rolling Contact Bearing Fatigue

Shevchenko

14

Chemical Effects on Fatigue Damage to Bearing Elements

Schatzberg

18

A Mathematical Model for the Prediction of Rolling Bearing Life

Tallian

20

Fatigue Behavior of Composite-Reinforced Aluminum Alloy

Illg

26

Acoustic Emission Applied to Determination of Structural Integrity

Hutton

28

Incipient Failure Diagnosis by Use of Acoustic Emission

Dunegan

30

Detection of Impending Metal Fatigue Failure Using an Inductive Sensing Device

Moross

30

Deformation Behavior During Elevated Temperature Low-Cycle Fatigue

Krempl

34

Study of Rolling Bearing Failure Mechanisms

Leonard and Sibley

37
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MFPG 11

Microscopy of Fatigue Fracture

Danovich

38

Mechanisms Committee Technical Summary

Davidson

38
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MFPG 12

MFPG 12 1970(

Theme: A Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Warren, MI)

Failures of Diesel Engines in Naval Shipboard Service and Some Aspects of the Revised Data 
Reporting System

Coulombe and Anderson

2

A Fleet Maintenance Officer Looks at Engine Failures

Kronberger

5

Reliability Improvement of Small Engine Generator Sets

Horton

9

Field Failure Data From the Army Reporting System

Rickerd

16

Failure Experience with a Modern Automobile Fleet

Powell

19

Failure Classification as an Aid for Failure Prevention in Diesel Engines

Schmudde

23

Use and Misuse of Lubricating Oil Analysis to Prevent Engine Failures

Bates

25

External Indicators of Internal Failures

Staton

29

Vehicle Diagnosis in the Service Environment

St John

31

Advanced Support Concepts for Army Vehicles

Brachman

33
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MFPG 13

MFPG 13 1970(

Theme: A Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Greenbelt, MD)

What Designers Are - as a Rule

Maringer

2

Standards - Basic to a Dynamic Technology

Fleischmann

6

On the Role of Surface Finish in Friction & Lubrication

Fuller

11

Wear-Induced Surface Changes and Their Effect on Bearing Behavior

Glaeser

24

The Correlation - Between Surface Finish and Fatigue Life as Applied to Machined Aircraft 
Surfaces

Hay and Thompson

28

Discussion I

NA

30

Roundness Control in Design

Lenz

32

Surface Integrity and Failure Prevention

Kahles

42

Rough Surface Statistics

Nayak

50

Discussion II

NA

51

Summary Discussion and Conclusions

NA

53
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MFPG 14

MFPG 14 1971(

Theme: A Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Los Angeles, CA)

Statistical Methods in Engineering Experimentation

McCool

2

The Spectrographic Oil Analysis Program (S O A P) as Used by a Commercial Airline

Gunn

7

Evaluation of Parameters Affecting the Low Cycle Fatigue Life of Multispool Turbofan Engines

Van Nimwegen

8

Panel: Use of Sonic Analyzer for Diagnostics

NA

13

Streamlined L-1011 Fault Isolation Techniques

Eatherly

18

Diagnostic System of the McDonnell Douglas DC-10

Field

20

Vibratory Velocity - A Measure of the Destructive Potential of Vibration

White

22

Quality Evaluation of Automotive DC Motors by Spectrum Analysis

Curry

22

Automatic Transmission Analyzer

Moross

29

Application of Likelihood Analysis to Signature Extraction and Malfunction Diagnosis

Chang

34

Shock Pulse Instrumentation

Howard

40

Brief Glimpses of New Advances

NA

43

General Discussion

NA

46
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MFPG 15

MFPG 15 1971(

Theme: A Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Dayton, OH)

Army Corrosion Problems

Gallaccio

2

Hot Corrosion Sulfidation

Reising and Cook

3

Air Force Civil Engineering Corrosion Engineering Problems

Myers

6

Stress Corrosion Cracking of Structural Materials

Boyd

8

Corrosion Effects in Mechanical Failure; Corrosion Fatigue and Stress Corrosion Cracking

Brown

9

Stress Corrosion Cracking of Titanium Alloys in Methanolic and Other Media

Kirkpatrick

12

Adhesion, Friction, Lubrication and Wear Research by Modern Surface Science Techniques

Keller

13

Relationship Between Corrosion and Cavitation Phenomena

F Peterson

19

Role of Some Common Gaseous Corrodents in Boundary Lubrication

Kreuz

33

Influence of Deterioration on Catastrophic Failure of Critical Components in Aircraft

Goldberg

21

Field Experience with Rolling Bearing Corrosion

Mahncke

24

Fretting

Peterson

27

Electrochemical Wear Mechanism in Lubricated Systems

Beck, Mahaffey and Olsen

30

Microcorrosion Studies with Functional Fluids

Klaus and Tewksbury

36

Role of Corrosion in Adhesive Wear

Rowe

39
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MFPG 15

Applications of Mathematical Modeling to Corrosive Wear

Beerbower and Tao

42
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MFPG 16

MFPG 16 1971(

Theme: A Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Gaithersburg, MD)

Lubricant Degradation in Internal-Combustion Engines

Gallopoulos

3

Degradation and Contamination of Lube Oils in Gas Turbine Service

Hester

6

Lubricant Degradation in Internal-Combustion Engines

Gallopoulos

3

Degradation and Contamination of Lube Oils in Gas Turbine Service

Hester

6

Soluble Metal in Used Lubricants

Klaus

13

Particulate Metals in Oils

Beerbower

16

Spectroscopic Methods of Oil Analysis for the Prevention of Mechanical Failures

Holstedt

29

Determination of Marine Diesel Engine Operation and Oil Condition Through Used Oil Analysis

Ulzheimer

34

Significance of Particles in the Oil - To an Airline

Thomas

39

The Nature of Ferrous Particles Resulting from Wear of Aircraft Jet Engines

Westcott

41

S.O.A.P. for Railroad Internal Combustion Engines

McGowan

43

S.O.A.P. for Aircraft Engines and Other Equipment

Kincaid

45

Particle Retrieval for Early Failure Detection

March and Rossiter

48

In-Line Monitor for Continuous Detection of Particulate Debris and Chemical Degradation in 
Lubricating Oil

Skala

51

Design of Mechanical Systems with Oil-Wetted Moving Parts

Panel
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MFPG 16

Effectiveness of Oil Analysis

Panel

60
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MFPG 17

MFPG 17 1972(

Theme: A Coordinated Program for Analysis, Detection and Control of 
Mechanical Failures

Boulder, CO)

Adsorption-Sensitive Fracture of Solids

Westwood

1

Prevention of Failure in Glass

Wiederhorn

8

Role of Corrosion in Boundary Lubrication

Klaus

12

Effect of Carbonaceous Gas Environments on the Corrosion of AISI-4330 High Strength Steel

Saegusa

17

Corrosion Fatigue

Grosskreutz

21

General Framework of Understanding Stress Corrosion Cracking

Staehle

26

Effects of Temperature and Environment on Subcritical Crack Growth

Wei

33

Aspects of Solvent Crazing in Glassy Polymers and Swelling in Filled Elastomers

Sternstein

39

Corrosion Prevention and Wear Protection Properties of Polymeric Coatings

Koury, Conte & Devine

41

Environmentally Induced Failures in the Lubrication of Marine Machinery

Glassman

51

Characterization of Miniature Ball Bearings by Acoustic Signature Analysis

Snediker, Sturgeon and Weinberger

57

Instrumentation to Detect Foreign Object Damage in Jet Engines

Hegner and Tobin

64

Mechanisms Concerned with the Effect of Environment on Stress Corrosion Cracking

Kruger

70

Stress Corrosion Cracking of Steam Turbine Materials

Yukawa

74

Environmental Effects on Mechanical Failure Involving Particularly Multiphase Flows

Hammitt

80
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MFPG 18

MFPG 18 1972(

Theme: Detection, Diagnosis, and Prognosis 

Gaithersburg, MD)

Session I: Bearing Condition Monitoring

A Status Report on Sensors and Their Application to Bearing Condition Monitoring

R. M. Whittier

3

Crest Factor Analysis for Rolling Element Bearings

K. A. Smith

9

Resonant Structure Techniques for Bearing Fault Analysis

R. F. Burchill

21

Mechanical Signature Analysis of Ball Bearings by Real Time Spectrum Analysis

A. S. Babkin and J. J. Anderson

30

Panel Discussion

NA

43

Session II: Diagnostic System Technology

Preventive Maintenance Measurements Analysis and Decision/Action Processes

C. Jackson

59

The Army's Aviation Diagnostic Technology Efforts

G. W. Hogg

66

Identification of Failing Mechanisms Through Vibration Analysis

J. L. Wotipka and R. E. Zelenski

75

Panel Discussion

NA

89

Session III: Diagnostic Systems Applications

The First Automatic Fault Isolation Testing System for Reciprocating Engines Designed for 
Production Use

G. R. Staton

99

Condition Monitoring for Aircraft Gas Turbine Engines, Past, Present, and Future

F. Kuhlberg and R. K. Sibley

109

An Automatic Engine Condition Diagnostic System for Gas Turbine Engines

M. Hoffman

119

A Systems Engineering Approach to Effective Engine Condition Monitoring

D. W. Leiby

142
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MFPG 18

Session IV: New Approaches in Sensing and Processing

Application of Acoustical Holography to Industrial Testing

B. B. Brenden

201

Applications of Time-Lapse Interferometry and Contouring Using Television Systems

A. Macovski, S. D. Ramsey and L. F. Schaefer

210

Application of Exoelectron Emission for Detection of Fatigue Damage and Plastic Deformation

W. J. Baxter

215

Application of Automated Diagnostics in Motor Vehicle Safety Inspection

J. J. Jacobus

227

Application of Optical Processing to Flaw Detection

B. Baker, H. Brown, B.Markevitch and D. Rodal

244
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MFPG 19

MFPG 19 1973(

Theme: The Role of Cavitation in Mechanical Failures 

Boulder, CO)

Session I

Physics Associated with Cavitation Induced Material Damage

F. B. Peterson

3

Role of Physical Properties of Liquids in Cavitation Erosion

A. Thiruvengadam

13

The Role of Mechanical Properties in Cavitation Erosion Resistance

G. C. Gould

23

Recent Theories of Cavitation Damage Including Non-Symmetrical Bubble Collapse Effects

F. Hammitt

31

Session II

Some Practical Examples of Cavitation Erosion and Their Prevention

A. F. Conn

39

Examples of Oil Cavitation Erosion in Positive Displacement Pumps

J. A. Halat and G. O Ellis

48

Microscopic Investigation of Cavitation Erosion Damage in Metals

J. V. Hackworth and W. F. Alder

54

Lubricant Pressure Rippling in Dynamic Hertzian Contacts Induced by Surface Roughness

T. E. Tallian and J. I. McCool

62

Session III

Asperity Lubrication and Cavitation in Face Seals

J. A. Walowit

77

Effect of Cavitation on Fluid Stability in Polymer Thickened Fluids and Lubricants

J. Duda and E. Klaus

88

Effects of Viscoelasticity on Cavitation in Drag Reducing Fluids

R. Y. Ting

100

Progress and Problems in Erosion Prediction

F. J. Heymann

107
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MFPG 19

Session IV

Potential of Thin, Sputtered Films as Erosion Resistant Protective Coatings: Part 1 - Sputter-
Coating and Film Characteristics

K. Gentner

117

Potential of Thin, Sputtered Films as Erosion Resistant Protective Coatings: Part 2 - Erosion and 
the Gas Turbine Engine

J. E. Newhart

129

Rain Droplet Erosion Mechanisms in Transparent Plastic Materials

G. F. Schmitt, Jr.

146

Analysis of Navy Radome Failure Problems

G. J. Tatnall and K. Foulke

160

Government-Industry Data Exchange Program [GIDEP]

E. T. Richards

166
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MFPG 20

MFPG 20 1974(

Theme: Mechanical Failure: Definition of the Problem 

Washington, DC)

Session I

What We Can Learn from the Examination of Service Failures

J. A. Bennett

3

Failure by Fatigue

A. J. McEvily

13

Session II

Failure by Stress Corrosion Cracking - Current Approaches Toward Failure Prediction

J. Kruger

27

Elastohydrodynamics in Concentrated Contacts

H. S. Cheng

41

Failure in Gears and Related Machine Components

R. A. Wilde

55

Bearing Damage Analysis

R. L. Widner and W. E. Littmann

67

Session III

Anti-friction Bearing Design, Inspection and Recycling

K. M. Glaesner

87

Holographic NDI of P-3 Wing Plank Splices

A. J. Koury, M. J.Devine, J. F. Erthal and P. G. Bhuta

93

Economic Considerations in Failure Prevention

H. E. Morgan

107

Consequences of Mechanical Failures Economic Impact of Tribology

H. P. Jost

117
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MFPG 20

Session IV

Nuclear Power Plant Safety

P. A. Morris

143

Mechanical Failures and Public Expectations of Safe Transportation

H. H. Wakeland

153

Public Safety and Construction Surety

J. Feld

165

The People Considerations in Automotive Service

F. J. Uhlig

171

Session V

Mechanical Failure: Implication for Science

J. P. Hirth

181

Implications for Action for Engineering

H. W. Paxton

193

Mechanical Reliability - Implications for Engineering Manufacturing and Design

W. D. Compton

199

Implications for Action – Industry

J. E. Ryan

209

Session VI

The Implications of Mechanical Failures for Consumer Product Safety - Vice Versa

I. M. Kushner

215

Mechanical Failure - A Material Matter

R. W. Roberts

221
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MFPG 21

MFPG 21 1974(

Theme: Success by Design: Progress through Failure Analysis

Gaithersburg, MD)

Session I: Design Philosophy

Creative Student Engineering Design

P. S. De Jong

3

The Designer's Contribution in the Development of New Products

J. J. Lesko

7
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MFPG 21

Session II: Case Studies

Successful Redesign and Launch Performance of ERTS/Nimbus Adapter after an Acceleration 
Test Failure

V. T. Sweet and W. B. Keegan

19

Agricultural Equipment for Underdeveloped Countries

C. W. Suggs

74

Safety Success Through Design

D. W. Logan

83

Reliability, Pollutants and Aluminum Raw Material

V. D. Matney

89

Rotor Burst Protection Program

G. J. Mangano

103

Airframe "Crashworthiness" Experiments

N. N. Shapter

122

Redesign and Assembly of Anti-friction Bearing Housings for Improved Life

G. D. Xistrix and D. C. Watson

131

Case History of Failures in a Hammer Mill

J. K. L. Bajaj

144

Solution of an Art Restoration Problem

E. Passaglia

159

Elimination of Failures of U-bolts in Farm Tractor Dual Wheels

B. P. Bardes

164

Structural In-flight Wing Failures

M. L. Marx

166

Use of Cases in Engineering Education

NA

a. Use of Cases in Engineering Education -Their Special Value

   H. O. Fuchs

180

b. What Can be Learned from Cases

   G. Kardos

183

c. Student Written Design Case Studies

   C. O. Smith

188

d. Teacher Feedback on the Use of Engineering Case Studies

   B. J. Pelan

192

e. Panel Discussion

NA

199
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MFPG 21

Session III: Oversights and Overview

Some Thermal Problems in the Design of Fluid Film Bearings

D. D. Fuller

205

Never Overlook Notches

C. O. Smith

212

Innovation or Reliability

H. O. Fuchs

214

The "Model" Designer

R. E. Maringer

216

The Misuse of Tensile Strength as a Design Parameter

T. J. Dolan

218

Inspection Consideration at the Design Stage

Letter from J. F. Erthal

222
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MFPG 22

MFPG 22 1975(

Theme: Detection, Diagnosis, and Prognosis

Anaheim, CA)

Session I: Technology/Techniques

Signal Analysis Techniques for Vibration Diagnostics

D. R. Houser

3

A New Technology for Scaring Performance Monitoring

G. J. Philips

18

Bearing Contact Resistance as a Diagnostic Aid

R. L. Smith

31

Nondestructive Tire Inspection

M. J. Lourenco and L. H. Emery

43

Measurement of Spectra in Internal Combustion Engine Cylinders

J. M. Marrs

78

Panel Discussion: Planning and Executing Experimental Verification

NA

87

Session II: Case Histories

Sonic Analyzer - Case History

J. L. Frarey

97

Oil Analysis in Perspective

R. S. Miller

104

Instrumentation for Predictive Maintenance Monitoring

R. James, B. Reber, B. Baird and W. Neal

114

Panel Discussion: Case Histories Applications

NA

128
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MFPG 22

Session III: On Going Programs

Gas Turbine Engine Diagnostic Test Results Utilizing a Thermodynamic Analysis Technique

R. L. Stenberg

137

Problem Areas Encountered in Establishing a Data Baseline and Evaluating the A-7E In-flight 
Engine Condition Monitoring System

A. J. Hess

151

Tri Service Oil Analysis Research and Development Program

P. B. Senholzi

165

Development of Inspection and Diagnostic Equipment for Motor Vehicle Equipment for Motor 
Vehicle Inspection

G. L. Parker

185

On Vehicle Mobility Measurement and Recording System

F. K. Chin and R. Watts

195

VIDEO Ship Propulsion System Performance Monitor

R. P. Wallace and W. L. McCarthy

221

Session IV: Coming Requirements

An Overview of Current Efforts to Detect and Prevent Steel Wheel Failures

G. L. Leadley

261

Diagnostics for Refrigerator Car Diesel Generating Sets

R. F. McKee

289

Using Acoustic Emission Technology to Predict Structural Failure

H. L. Dunegan

304

Applications of the Shock Pulse Technique to Helicopter Diagnostics

J. A. George, T. C. Mayer and E. F. Covill

321

LST 1179 Diesel Diagnostic System Feasibility Study

M. B. Peterson, J. Frarey, D. Dominy, H. Hegner and H. C. Burnett

342
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MFPG 23

MFPG 23 1975(

Theme: The Role of Coatings in the Prevention of Mechanical Failures

Gaithersburg, MD)

Session I: Polymer Coatings

The Friction and Wear of Polymeric Coatings on Metal

K. C. Ludema

3

Performance Studies of Polymer Processed Mechanical and Structural Components

M. J. Devine

14

Nylon II as a Lubricant and Corrosion Preventative Coating

R. G. Baker, G. H. Kitchen & R. R. Wells

25

Mechanical Design Concepts for Coated Nuclear Fuel Particles

J. M. Tobin

31

Session II: Metal Coatings

Nickel-Phosphorus Alloy Coatings for Wear Resistance

C. E. Johnson and F. Ogburn

45

Chromium Deposit Structure has a Profound Influence on Properties

W. H. Safranek

56

Plated Coatings for Electric Contacts

M. Antler

64

Compatibility Effects When Soft Metals are Used as Solid Lubricants

E. Rabinowicz

72

Reduction of Sliding Wear by Metallic Coatings

S. Jahanmir and N. P. Suh

84

Session III: Solid Film Lubricants

The Search for Factors to Prevent Mechanical Failures Due to Corrosion with Solid Film Lubricants

M. K. Gabel and M. B. Peterson

97

Rust-Inhibited Nonreactive Perfluorinated Polymer Greases

J. Messina

106

The Role of Coatings in the Prevention of Erosion Damage

A. P. Thiruvengadam & A. A. Hochrein,Jr.

120

Solid Film Lubricant to Prevent Fretting Damage in Titanium Engine Components

B. D. McConnell

124

A Study of Solid Lubricated Gears at Elevated Temperatures

A. J. Haltner, D. K. Snediker & K. E. Demorest

132
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Session IV: Chemical Coatings

Vapor Deposition of Wear-Resistant Coatings

W. J. Wilson, M. F. Browning, and J. M. Blocher, Jr.

151

Barrier Films for Miniature Bearings

M. K. Bernett and H. Ravner

170

Potential of Sputtered Coatings for Improved Gas Bearing Instrument Performance

Maj. L. L. Fehrenbacher, B. D. McConnell and Capt. C. Pellerin

177

Ferrography of Polymer Formation Under Lubricated Rubbing Contact - - an Exploratory 
Investigation

A. A. Reda

187
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MFPG 24 1976(

Theme: Prevention of Failures in Coal Conversion Systems

Columbus, OH)

Session I: Overview Lectures

Reliability Problems in Coal Gasification and Liquefaction

H. E. Frankel and J. R. Ogren

3

Economics of Failures in Energy Generation Systems

M. E. Lapides

27

Demonstration of a Reliability Methodology Using Two Coal Conversion Plant Models

J. R. Hoffman, W. T. Long and R. L. Williams

41

Critical Materials Problems in Coal Conversion

R. W. Staehle

50

The AGA-ERDA-MPC Program on Materials for the Gasification of Coal

A. O. Schaefer

80

Session II: Failure Analysis

Failure Analysis of Components from Coal-Gasification Pilot Plants

S. Greenberg and K. Natesan

97

Erosion Problems in Letdown Valves

Mueller

107

ERDA Information Center for Failure Prevention in Fossil Energy Plants

J. H. Smith & W. A. Willard

121

Steel Plant Coke-Ovens: An Energy Conversion Process with Warpage Problems

H. W. Lownie, Jr. and A. O. Hoffman

131

Session III: Related Materials Research

Selection of Materials Used in Coal Gasification Plants

M. A. H. Howes

137

Particle Erosion Measurements on Metals at Elevated Temperatures

L. K. Ives, J. P. Young & A. W.Ruff

145

High-Temperature Corrosion

K. Natesan

159

Development of Nondestructive Evaluation Methods for Coal-Conversion Systems

W. A. Ellirgson, G. C. Stanton and N. P. Lapinski

172

Potential Materials Problems in Coal Gasification Systems

A. M. Hall

183
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Session IV: Materials Problems in Coal Conversion Pilot Plants

Low Ductility, High Temperature Failure of Austenitic Materials

F. B. Hamel

191

The SRC Plant

L. G. Samuels

192

High BTU Gasification Pilot Plant Experience

A. J. MacNab

195

CO2 Acceptor Process

C. A. Shulz

199

Consol Pilot Plant Materials Problems

J. F. Leterle

202

The Synthane Coal to Gas Pilot Plant

R. Lewis

205

Panel Discussion

NA

207
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MFPG 25 1976(

Theme: Engineering Design

Gaithersburg, MD)

Conference Theme: 

The Growing Web Around the Designer

Smith

1

Session I: Techniques of Design

A Systems Approach to Materials in Design

B. P. Bardes

19

Probabilistic Methods in Design

E. B. Haugen

25

Session II: Techniques of Design

The Finite Element Method in Structural Analysis

H. G. Schaeffer

41

NASTRAN Thermal Analyzer in Interdisciplinary Thermo-Structural Analyses

H-P. Lee

62

The Use of Cathode Ray Tube Graphics as a Computer Aided Design Tool

A. Branum

82

Session III: Materials of Design I

Composites Review of the Processing and Properties of Pan Graphite-Aluminum Composites

R. T. Pepper, H. Gigerenzer and T. A. Zack

93

Composites Composite Inlays for Jet Engines

W. Troha and K. Swair

108

Composites Stress Concentrations in Composite Materials

G. Kardos

121

Session IV: Materials of Design II

Lubricants Elastohydrodynamic Lubrication

L. B. Sibley

137

Lubricants Polyfluoroalkyl-Alkyl Polysiloxane Grease for Instrument Lubrication

J. B. Christian

154

Lubricants Antiwear and Lubricity Additives for Lubricants

S. M. Hsu

172
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Session V: Validation of Design I

Testing Piezoelectric Polymers and Their Applications

S. Edelman

189

Testing Exoelectron Emission - Past Experience and Future Expectations

W. J. Baxter

197

Testing Detecting Structural Degradation by Acoustic Emission

M. P. Kelly and R. J. Schlamp

210

Session VI: Goals, Purposes, and Requirements of Design

Product Liability Negligence Charges in Products Liability Law Can Be Used in Engineering as 
Safety Design Criteria

R. R. Hagglund

241

Prescription to Reduce Products Liability Losses: a The Defendant and Products Liability

J. P. Arness

247

Prescription to Reduce Products Liability Losses: b The Plaintiff and Products Liability

M. Heller

253

Session VII: Validation of Design II

Reliability Safety Analysis: Qualitative, Quantitative and Cost Effective

H. D. Wolf

265

Reliability A Failure Mode and Effect Analysis Program to Reduce Mechanical Failures

R. R. Landers

278

Reliability Fault Tree Analysis as a Part of Mechanical Systems Design

J. B. Fussell and D. P. Wagner

289

Session VIII: Materials of Design III

Coating Materials and Techniques Ion Plating - Concepts and Applications

D. M. Mattox

311

Coating Materials and Techniques Sputtering

T. Spalvins

324

Appendix

National Materials Policy in the 95th Congress - Current and Potential Government Impacts on 
Availability

F. P. Huddle

349

Testing for Success

J. C. New

356
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MFPG 26 1977(

Theme: Detection, Diagnosis, and Prognosis

Chicago, IL)

Session I: Oil Analysis Revisited

Statistical Analysis of Wear Metal Concentration Measurements in Oil; Calculation of Significant 
Wear Metal Production Rates

K. Scheller and K. J. Eisentraut

3

Effective Fluid Analysis of Oil-Wetted Systems Through Proper Planning and Interpretation

R. K. Tessman and G. E. Maroney

24

Oil Analysis/Wear Particle Analysis

P. B. Senholzi

27

Application of Ferrographic Lube Oil Analysis to U.S.N. Ship Systems

G. F. Rester

33

Effectiveness of the Real Time Ferrograph and Other Oil Monitors as Related to Oil Filtration

R. Valori

49

Ferrographic Separation of Organic Compounds

E. R. Bowen and V. C. Westcott

73

Session II: Signature Analysis Techniques

Mechanical Signature Analysis as a First Step in Quantifying the Characteristics of Operating 
Machinery

J. S. Mitchell

77

Spectrum Analysis and Machinery Monitoring

G. F. Lang

79

Comparison of Vibration Signature Analysis Techniques

J. L. Frarey

82

The Role of Signal Processing in Machinery Vibration Analysis

J. H. Hamilton

93

Diagnostic Techniques for Steam Turbines

R. I. Bannister, R. L. Osborne and S. J. Jennings

97

Experimental Determination of Radial Magnetic Forces as a Function of Rotor Offset in a Large 
Induction Motor

R. L. Leon

117
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Session III: New Detection, Diagnosis and Prognosis Techniques and Equipment

A New Chip Detector - Reliable, Versatile, and Inexpensive

T. Tauber

123

Another Look at Time Waveform Analysis

J. B. Catlin

133

The Advent of Sophisticated Fluid Power Systems and Its Impact on Preventative Maintenance in 
the Military

M. W. Wigton

138

Tire Degradation Monitoring

W. Lichodziejeswki

146

Use of Microprocessors in Analysis of Acoustic Emission Weld Monitoring Data

R. N.Clark and T. A. Mathieson

152

Pictorial History of the Development of Proximity Probes for Use in High Temperature Liquid 
Metals Environment

L. Hoogenboom

167

Session IV: Railroad System Diagnostics

Department of Transportation System for Train Accident Reduction [DOT-STAR]

J. K. O'Steen

191

Comparison of Vibration Analysis Techniques for Railroad Roller Bearing Diagnostics

W. D. Waldron

205

Session V: Land Vehicle Diagnostics

Maintenance Management Through Diagnosis

R. G. Salter

225

Vehicle Monitoring System

S. C. Hadden, R. E. Hanson and M. W. Stewich

238

Systemized Diesel Engine Diagnostics

H. J. Mercik, Jr.

249

Appendix

Remote Diagnostic Techniques Used in Viking Lander Operations

P. S. Stafford

273
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MFPG 27 1977(

Theme: Product Durability and Life

Gaithersburg, MD)

Session I: Product Durability Issues

Opportunities and Implications of Extending Product Life

R. T. Lund and W. M. Denney

3

Economic Considerations and Product Life

P. Lerman

12

Labeling Products for Durability

M. J. Raabe

19

Session II: Product Testing

Methodology of Product Life Testing

J. Cohen

31

Small Appliance Life Testing

K. W. Yee

42

Product Life Testing and Durability

N. R. Pugh

54

Hydraulic Pump Contaminant Life Evaluation

L. E. Bensch

66

Control of Design Quality

A. W. Dorney

76

Factors Affecting Product Lifetime: Preliminary Results of a Research Study

W. D. Conn, C. Inge, B. Sanyal and E. Warren

82

Session III: Durability Technology in Industry

Brake Wear

S. K. Rhee

93

Accelerated Testing of Compressors

F. E. Kalivoda

99

Automobile Durability

C. J. Brady and H. W. Larsen

107

Wear Analysis in Office Machines

P. A. Engel

121
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Session IV: Product Performance - Why Care?

Household Retention of Consumer Appliances: USDA Actuarial Estimates

M. D. Ruffing & K. S. Tippett

131

Application of Historical Repair Data in Life Cycle Costing Analysis

S. W. Stiefel and W. B. Beine

139

Environmental and Economic Impacts of Product Durability and Life

P. L. Fontaine

156

Session V: Panel Discussion: Can and Should Product Life be Extended?

Introductory Remarks of Panelists a

W. E. Davis

165

Introductory Remarks of Panelists b

W. A. Glaeser

169

Introductory Remarks of Panelists c

N. R. Pugh

171
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MFPG 28 1978(

Theme: Detection, Diagnosis, and Prognosis

San Antonio, TX)

Session I: Aerospace Applications

Space Shuttle Diagnostics

D. J. Webb

3

Multispectral Scanner on LANDSAT

S. M. Gritton and A. B. Marchant

17

Drivetrain Bearing Analysis

T. C. Belrose and D. Board

31

Light Helicopter Detection, Diagnosis and Prognosis Objectives and Applications

H. G. Smith and R. E. Rohtert

36

Gas Turbines and Millimeter-Wave Radar

N. B. Kramer

58

Session II: Land Based Applications

Improving Vehicle Life-Cycle Reliability by Prognostic Maintenance Management through 
Geriometry

R. G. Salter

65

Motor Vehicle Fault Detection and Diagnosis

J. J. Innes

78

Diagnosis of Combat Vehicle Systems Using Simplified Test Equipment

T. E. Fitzpatrick, R. E. Hanson and F. W. Hohn

98

Automated Vehicular Test Equipment

L. T. Carter

111
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Session III: Marine Applications

The Acoustic Valve Leak Detector - A New Tool for Fluid Systems Maintenance

J. G. Dimmick and J. W. Dickey

129

Pielstick Engine Diagnostics

A. Genot

153

Machinery Condition Analysis for Maintenance Planning - The Aircraft Carrier Experience

M. D. Dougherty

167

Diesel Engine Analysis: Past Experience and Future Plans

H. W. Rethmann

176

Fiber Optics for Bearing Performance Monitoring

G. J. Philips

191

Session IV: Industrial Applications

Statistical Techniques for Automating the Detection of Anomalous Performance in Rotating 
Machinery

K. R. Piety and T. E. Magette

203

Vibration Analysis Method for Detection of Abnormal Movement of Material in a Rotary Dissolver

C. M. Smith, D. N. Fry and W. T. King

232

Monitoring Inlet Steam Valves of PWR 900 MW Turbogenerators

A. Jaudet and J. C. Sol

250

An Approach to Monitoring Existing Utility Turbogenerators

S. Doughty

280

Enhancing Machinery Protection through Automated Diagnostics

J. L. Frarey

286
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Session V: New Technology

Report on Industry/Joint Services Project Task Group 1-d

J. P. Wright

299

A Polymer Sensor for Monitoring Ball-Bearing Condition

S. Edelman, J. M. Kenney, J. F. Mayo-Wells and S. C. Roth

303

An Instrumentation Technique to Evaluate Spectra for Engine Diagnostics

T. Carolan

315

The Direct Reading Ferrograph

D. P. Anderson

323

An Advanced Real-Time Oil Debris Monitor

T. E. Tauber

330

A Practical Approach to Aircraft System Component Malfunction Diagnosis

F. E. Bishop

345
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MFPG 29 1979(

Theme: Advanced Composites: Design and Applications

Gaithersburg, MD)

Session I: Aerospace and Aircraft Applications and Design

Characterization and Application of Advanced Composite Materials [abstracts only]

M. Waddoups

3

Physical and Mechanical Response of Graphite/Polyimide Materials to Long Term Exposure in a 
Space Environment; Material Preparation and Control Testing

J. H. Powell

4

Effects of Room-Temperature Aging on Composite Prepregs

H. C. Nash, C. F. Poranski,Jr. & R. Y.Ting

17

Session II: Aerospace and Aircraft Applications and Design

Application of Instrumental Techniques to the Study of the Cure of Phthalocyanine/Graphite 
Composites

R. Y. Ting

25

Moisture Diffusion Analysis for Composite Microdamage

C. L. Leung and D. H. Kaelble

32

Recent Work on Techniques and Applications of Moisture Barriers to Graphite Epoxy Composites

J. F. Haskins

47

Session III: Aerospace and Aircraft Applications and Design

In-Service Ultrasonic Inspection System for Composites [abstract only]

F. H. Chang, J. R. Bell, A. H. Gardner, C. P. Fisher and G. P. Handley

59

Design Considerations for Graphite-Epoxy Laminates of Low Thermal Expansivity

D. D. Smith

60

Aircraft Composite Materials Selection and Application

V. L. Reneau

72

Composite Structures in Rotors and Propellers

D. F. Thompson

80
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Session IV: Aerospace and Aircraft Applications and Design

Development of a Library Module for the Analysis of Advanced Composite Materials

K. T. Knoll

91

Structural SMC - Material, Process and Performance Review

R. B. Jutte

108

Development of a Graphite-Epoxy Spacecraft Precision Mounting Platform [abstract only]

K. S. Budlong and A. W. Sheffler

130

Session V: Automotive Applications and Design

Design Analysis of Automotive Composite Structures [abstract only]

M. F. Kowalski, D. S. Fine and R. K. Herrman

133

Fiberglass Reinforced Plastics Use in Transportation Vehicles[abstract only]

R. D. Pistole

134

Designing Automotive Components with Continuous Fiber Composites

H. T. Kulkarni & P. Beardmore

135

Session VI: Industrial Applications and Design

Fabrication of Large Composite Spars and Blades

O. Weingart

155

The Effect of Fiber Orientation on the Design Parameters of Reinforced and Filled Thermoplastic 
Compound[abstract only]

P. J. Cloud and R. T. Alvord

173

Quality Assurance of Manufactured Components [abstract only]

R. D. Margolis

174

Session VII: Industrial Applications and Design

Degradation Data of Kevlar Pressure Vessels

W. D. Humphrey

177

Design Assurance of a Leak Failure Mode for Composite Overwrapped Metal Tankage

W. W. Schmidt

198

Composite Materials in Recreational Equipment [abstract only]

D. Ratchford

208
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Session VIII: Industrial Applications and Design

Holographic Nondestructive Evaluation of Spherical Kevlar/Epoxy Pressure Vessels [abstract only]

D. M. Boyd and B. W. Maxfield

211

The Air Force "Manufacturing Cost/Design Guide MC/DG" [abstract only]

B. R. Noton & D. L. Shunk

226

Tensile Strength and Failure Modes of Boron-Epoxy Composites with a Notch

C. E. S. Ueng

228

Session IX: Failure Modes in Advanced Composites

Failure Criteria for Composites under Complex Loading [abstract only]

P. W. Mast, L. A. Beaubien, D. R. Mulville, S. A. Sutton, R. W. Thomas, T. Tirosh & I. Wolock

241

Failure Analysis of an Idealized Composite Damage Zone

C. T. Herakovich and D. A. O'Brien

242

Interlaminar Failure in Epoxy Based Composite Laminates

A. S. Wang, F. W. Crossman & G. E. Law

255

Session X: Marine Applications and Design

Current Developments in Advanced Composites for Naval Ship Application

J. J. Kelly & H. H. Vanderveldt

267

Environmental Effects on Fiber Reinforced Organic Matrix Composites

M. Silvergleit, A. B. Macander, F. A. Brauer and H. P. Edelstein

276

Composite Technology for Marine Application

W. P. Couch

286
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MFPG 30 1979(

Theme: Joint Conference on Measurements and Standards for Recycled 
Oil/Systems Performance and Durability

Gaithersburg, MD)

Opening Remarks

E. Ambler

3

General Comments

P. Strigner

5

Brief Overview of the NBS Office of Recycled Materials [ORM]

H.Yakowitz

7

Conference Objectives: Recycled Oil

D. Becker, and  A. W. Ruff (MFPG)

9

Session I: Recent Developments in Recycled Oil

Activities of the National Association of Oil Recovery Coordinates

D. Eastep

15

The Maryland Oil Recycling Legislation

C. Wiley and D. Phillips

17

Re-refining Oil in India

M. Bhargava

25

Re-refining Waste Oils: Improving Acid/Clay Treatment by Using Acid Sludges as an Additional 
Fuel in Cement Kilns

A. Rollin and L. Estaque

35

Session II: Engine Oil Evaluation

Status of the MIL-L-46152A Engine Oil Specification

T. Bowen

51

Field Test of Re-refined Automobile Engine Oil in RCMP Vehicles

J. Armstrong

55

PROP Re-refined Oil Engine Test Performance

R. Linnard

69

Historical Perspective of Lubricant Deposit Evaluations at Southwest Research Institute

J. Bowden and S. J. Lestz

75

Current Activities of the National Bureau of Standards Recycled Oil Program

D. Becker

97
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Session III: Lube Oil Base Stock Characterization

ASTM/NBS Base Stock Consistency Study

K. Frassa

105

Properties of Canadian Re-refined Base Oils

P. Strigner

109

Association of Petroleum Re-refiners Standards for Re-refined Base Oils

R. Pedall

123

The Viscometric Requirements for Re-refined Engine Oils

T. Selby

127

Comments from a Producer of Virgin Base Oil

D. Espey

139

Characterization of Lubricating Base Stocks for Automotive Crankcase Oils

S. Hsu

141

Session IV: Oil Analysis for Engine Condition Monitoring

Wear Particle Equilibrium Measurements and Their Significance

R. D. Driver and E. R. Bowen

159

Used Oil Analysis: Past, Present, and Future

C. Schwarz

167

Wear Particle Analysis from Grease-Lubricated Bearings

W. Rosenlieb

173

Engine Condition Defined by Oil Analysis

C. Salvesen

183

Session V: Bench Tests for Oil Evaluation - I

Engine Oil Evaluation Through Bench Testing

S. Hsu

191

Development of the Army Thermal Oxidation Lube Oil Tester

M. Valtierra and S. Lestz

205

Predictive Test Method for Coking and Fouling Tendency of Used Lubricating Oil

G. Steele, D. Brinkman and M. Whisman

221

Antioxidant Consumption and Oxidative Degradation of Lubricants

S. Korcek, L. Mahoney, M. Johnson and K. Otto

227

Application of the Antioxidant Capacity Test to Re-refined and Virgin Base Stock Oils

R. Rebbert

237
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Session VI: Bench Tests for Oil Evaluation - II

Pin-and-V-Block and Ring-and-Block Bench Wear Tests for Engine Oil Evaluation

L. Ives & P. Boyer

245

The Four-Ball Wear Test for Engine Oil Evaluation

R. Gates and S. Hsu

261

Application of Differential Scanning Calorimetry to the Characterization of Lube Oils

J. Walker and W. Tsang

271

Evaluation of Basestock and Formulated Lubes Using the Penn State Microoxidation Test

E. Klaus, V. Krishnamachar and H. Dang

285

Determination of Polychlorinated Biphenyls in Waste and Lubricating Oils

S. Chesler, W. May, P. White, R. Parris, and F. Guenther

295

Session VII: System Performance and Durability

Lubricant Factors in Rolling Contact Fatigue

C. Rowe

301

The Relationship Between Viscometric Laboratory Measurements and Field Performance and 
Service

T. Selby

313

System Health Monitoring Through Wear Particle Analysis

P. Senholzi

329

Mechanical Failures and Lubrication Performance

M. Peterson

339
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MFPG 31 1980(

Theme: Failure Prevention in Ground Transportation Systems

Gaithersburg, MD)

Session I: Rail Vehicles and Structures

Component Reliability of Railroad Freight Car Trucks

M. R. Johnson

3

Fracture of Steel Plate Materials under Abusive Service Conditions in Railroad Tank Cars

G. Interrante

18

Fracture Analysis of Cast Steel Components in Rail Vehicles

Y. Sharir, D. H. Stone & W. S. Pellini

33

Session II: Rail Vehicles and Structures

Requirements for On-Board Failure Detection Systems for Rail-Vehicles

J. V. Mirabella

49

Detection of Rail Defects and Prevention of Rail Fracture

O. Orringer and H. L. Ceccon

69

Automated NDE for Detection of Braking Abnormalities of Trains [abstract only]

J. D. Ferguson

91

Session III: Highway and Road Bridges

Failure Analysis of Highway Bridges

J. W. Fisher and H. Hausammann

95

Failure Analysis of Dan Ryan Rapid Transit Structure

J. M. Hanson

110

Bridge Welding and Fracture Control

C. E. Hartbower

130

Theory and Design of Instrumentation for Bridge Investigation

D. A. Bracher, D. A. Garrett & C. O.Heller

143

Session IV: Pipeline Transportation Systems

Ductile Fracture Analysis of Pipelines

F. Erdogan

153

Radiographic Variables and Weld Flaw Analysis

R. C. Placious

165

Development of Welding Consumables for Arctic Pipelines [abstract only]

M. Nakabayashi

174
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Session V: Motor Carriers

1978 Roadside Vehicle Inspections

K. L. Pierson

177

Regulation, Legislation and the Teamsters

R. V. Durham

186

Stress Systems Related to Fracture of Ductile and Brittle Materials

D. J. Wulpi

196

Perspectives on Diagnostic Systems for the Trucking Industry

V. H. Miles

201

Investigation of Defects in Motor Carrier Activities

R. F. Hellmuth

212
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MFPG 32 1980(

Theme: Detection, Diagnosis and Prognosis: Contribution to the Energy 
Challenge

Santa Monica, CA)

Session I: Energy Management

Statistical Analysis of Core Barrel Motion Orbits

R. G. Canada and J. E. Jones

3

Acoustic Monitoring of Power Plant Valves

J. W. Allen, W. F. Hartman and J. C. Robinson

11

Session II: Techniques for Detection

Oil Debris Detection Progress

T. Tauber

33

Advanced Radioactive Engine Wear Analysis for Filter Design and Evaluation

G. W. Jones

50

Oxygen Sensor for Automobile Combustion Control

H. P. Wertheimer and D. J. Romine

62

Detection, Diagnosis and Prognosis of Gas Turbine Engine Health with the Use of Fibrescopes

R. M. McCord

74

Session III: Better Availability

Integrated On-Board Detection, Diagnostic and Prognostic System for Military Application

M. W. Woody and W. Hnatczuk

85

Progress with Pielstick Engine Diagnostics and Experimental Results

A. Genot

97

An Energy Conservation Concept for Operating Machinery

F. Envent, M. Cohill and H. Hegner

113

On-Board Instrumentation Techniques for the Development of a Gas Turbine Engine for Truck 
Applications [abstract only]

P. D. Olivier

125

Marine Ball/Roller Bearing Monitoring by Shock Pulse Monitoring

J. P. Fischer, D. S. Schover and D. Board

126
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Session IV: Diagnostic and Prognostic Techniques

Conservation: Loss Prevention and Risk Management

G. E. Gulbrandsen

139

Recent Experiences with Steam Turbine Disc Cracking

G. A. Lamping

152

A Doppler Technique for Detecting and Locating Excessively Vibrating Blades in a Running Turbine

R. L. Leon

181

IMACS Cost Savings Estimator - A Trade-Off Analysis for a Built-In Monitoring System

F. E. Bishop

195

Operating Experience with Advanced Computer Based Surveillance System

S. P. Mohan

220

Mechanical and Aerothermal Diagnostics of Turbomachinery

M. P. Boyce and P. J. Norris

222

Session V: Opportunities for Detection, Diagnosis and Prognosis in the Energy Field

Data Acquisition and Analysis in the DOE/NASA Wind Energy Program

H. E. Neustadter

257

Periodic Vibration Monitoring at the Synthane Coal-Gasification Pilot Plant

J. T. McCabe

274

Description of "La Rance" Tidal Power Plant

J. Rabaud

289

Detection, Diagnosis and Prognosis in Geothermal Well Technology

A. F. Veneruso and H-T. Chang

310
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MFPG 33 1981(

Theme: Innovation for Maintenance Technology Improvements

Gaithersburg, MD)

Session I: Maintenance Technology and Maintenance Concepts

Maintenance Technology Concept

A. J. Koury

3

Innovation for Maintenance Technology Improvements

H. Rolka

17

An Overview of Maintenance Information Systems Functions

V. S. Middlebrook and D. S. Andrews

27

Failure Mechanism and Cause Analysis of Structures: A Paradigm for the Analysis of Failures or 
Potential Failures

L. E. Sloter, W. R. Shawver and D. J. White

45

Mechanical Systems Integrity Management

R. L. Kincaid and W. S. Kincaid

61

Field Monitoring of NC-Machines - A System Approach

K-E. Johansson

71

A Maintenance Plan for a Batch Chemical Plant

G. N. D. Seddon and A. Kelly

86

Session II: Technology Improvements for Power Plant Applications

Improved Engine Maintenance through Automated Vibration Diagnostic Systems

R. A. Rio

115

Innovations in Epicyclic Gear System Design for Increased Service Life

D. E. Pauze

130

Effect of Antimony Thioantimonate in Greases on Abrasive Wear

J. P. King, Y. Asmerom & M. J. Devine

150

Silicone Brake Fluid: The Answer to Reduced Maintenance and Longer Life

G. W. Holbrook

162

The Requirement of Lubrication Systems in Maintenance Programs and New Developments to 
Enable More Precise Control

C. Trainer and D. R. Rokos

170

Conceptual Proposal for Self-Lubricating High Carbon Piston Ring Steel

P. O. Badger

187

Thermal Deposition Systems for Improved Maintenance

V. J. Lanza

194

Page 56



MFPG 33

Session III: Maintenance Analysis Systems

Simulation of Track Maintenance Costs

R. L. Smith and A. I. Krauter

199

Automatic Test System for Reliability Assessment of Guided Missile Re-Entry Vehicles

W. Downing, Jr., J. P. Pruett and B. D. Winn

216

Reduction of Test Equipment Proliferation with Third Generation ATE [abstract only]

S. Perra

222

The Development of Automated Test Procedures for Complex Electro-Mechanical Systems

R. E. Hartwell

223

Advanced Attack Helicopter AH-64 Fault Detection/Location System

H. E. Pohlenz

235

Session IV: Improved Maintenance Processes

Service Life of Bearings Can be Increased with "Proper Maintenance"

R. A. Guyer

257

The Application of Nylon Powder Coating to Vehicular Components

H. T. Lootens

275

Alternative Antistatic Packaging Materials for Precision Bearing

M. K. Bernett and H. Ravner

290

A Thermal Prediction Technique for Extending In-Service Life of Roller Bearing Assemblies

B. R. Reason and V. A. Schwarz

295

The Influence of Filtration on Rolling Element Bearing Life

R. Bhachu, R. Sayles & P. B. Macpherson

326

Improved Instrument Bearing Lubrication

N. E. Rebuck and L. Stallings

348

Advanced Structures Maintenance TechnologyMaintenance Technology

N. Caravasos

364

Design Guidelines for Avionic Corrosion Prevention and Control

A. F. Carrato, G. E. DeLong and I. S. Shaffer

379

Use and Experience of Advance Composites Reinforced with Kevlar in Aircraft

P. R. Langston

400
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Session V: Innovative Maintenance Diagnostics and Maintenance Indicators

The Role of Neutron Radiography in a Maintenance Environment

J. John

417

CREG Eddy Current NDE: A Cost Effective Approach to Failure Prevention [abstract only]

S. Sarian

454

Design and Development of a Colorimetric Field Test Kit for Iron Wear Metal Determination

W. J. Hillan, W. D. Ross and K. L. Eisentraut

455

Ferrography Standardization

P. B. Senholzi

466

A Continuous Corrosive Monitoring Device for the Marine Environments

V. Agarwala

476

Improving Maintenance Manpower Utilization

W. W. Lee

495

Page 58



MFPG 34

MFPG 34 1981(

Theme: Damage Prevention in the Transportation Environment

Gaithersburg, MD)

Session I: Packing for the Transportation Environment

Allocating Loss and Damage to the Railroad Transport Cycle

P. J. Wong

3

Export Packing in the Marine Environment

J. P. Colletti

8

Packaging Software for Shipment and Storage

B. D. Winn, W. D. Downing and S. B. Crumrine

38

Packaging for the Transportation Environment

W. D. Goshall

46

Session II: Research in the Railroad Industry

Improved Suspension Designs and Their Influence on Freight Car Dynamics

P. V.RamaChandran and M. M. ElMadany

49

Development of Small Scale Impact Simulation Techniques [abstract only]

J. Chen & N. G. Dagalakis

66

A Method to Detect and Monitor Crack in Bridge Structures

J. C. S. Yang and M. A. Hirt

67

Railroad Long-Term Maintenance-of-Way Planning Techniques Development Program

A. Gross

79

Analytical Investigation of Lading Responses from Various Pulse Shapes

W. P. Manos, J. C. Shang and J. B. Raidt

93

System for Train Accident Reduction - DOT STAR

J. J. Richardson

132

Session III: Research in the Railroad Industry Continued

Freight Car Response Analysis and Test Evaluation Model [FRATE]

C. L. Orth and G. Kachadourian

149

The Accident Performance of Tank Car Safeguards

W. G. Meeker

158

Rail Tank Car Impacts

D. M. Dancer

165

A Locomotive Evaluator - New Research Capability Through Simulation

J. V. Mirabella

172
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Session IV: Damage Prevention in the Railroad Industry

Designing for Damage Prevention in the Railroad Tank Car Industry

E. A. Phillips

181

Performance Testing to Reduce Loss and Damage

W. A. Vickerman and W. D. Godshall

213

Field Measurement of the Fatigue Loading Environment for Railroad Freight Equipment

W.Sneed and A. M. Zarembski

219

Session V: Designing for Transportation of Hazardous Materials Nuclear Materials & 
Wastes

Truck and Rail Shock and Vibration Environments During Normal Transport

G. H. Lamoreaux, A. A. Trujillo and C. F. Magnuson

223

The Nature of Transportation Accidents Involving Radioactive Material Packagings

E. L. Emerson and J. D. McClure

238

Perceived Safety of Transporting Hazardous Materials

R. T. Reese and E. W. Shepherd

247

Analysis, Scale Modeling, and Full-Scale TestingTesting of Shipping Containers for Radioactive 
Materials

H. R. Yoshimura and M. Huerta

261

Response of Radioactive Material Waste Drums to Accident Environments

R. A. May, G. H. Lamoreaux, L. E. Romesberg and H. R. Yoshimura

279

Design of Packaging for Transporting Transuranic Contaminated Wastes

L. E. Romeberg, S. H. Sutherland,G. H. Lamoreaux and R. G. Eakes

288

Session VI: Highways

Planning to Prevent Failure in the Transportation of Hazardous MaterialsTransportation of 
Hazardous

E. J. Cantilli and D. Rossini

305

Cargo Ride Evaluation on a Road Simulator

C. R. Forton

308

Highway Design and Maintenance for Tomorrow's Traffic

B. M. McCarthy

325

The Failure of Manhole Covers on Tank Trailers During Rollover

R. D. Ervin

330
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MFPG 35 1982(

Theme: Time-Dependent Failure Mechanisms and Assessment 
Methodologies

Gaithersburg, MD)

Session I: Time-Dependent Failure Mechanisms - Metals

Influence of Irradiation on the Mechanism of Crack Propagation During Creep

B. A. Chin

3

An Evaluation of Creep-Fatigue Life Prediction Models for the Solar Central Receiver

J. M. Hyzak, D. A. Hughes and J. L. Kaae

11

Allowable Stresses in the Creep-Rupture Regime: The Synergism of MPC and the SC on 
Properties

M. Gold and W. E. Leyda

26

Acoustic Emission Response of Ti6A14V Under the Influence of Stress Corrosion Environment

J. M. Palma and S. W. Stafford

36

Designer Aids to Control Stress Corrosion Cracking

C. E. Wirsing, Jr.

43

Stress Corrosion Cracking and Electrochemical Behavior of Gas Transportation Cylinders in  Weak 
Acidic Media

C. P. Vijayan, J. C. Fontaine, E. Ghali and A. Galibois

49

Session II: Time-Dependent Failure Mechanisms - Nonmetals

Dynamic Fracture of Concrete

D. Krajcinovic and M. G. Srinivason

61

Creep Buckling in Concrete Structures

S. T. Wu

70

Load Duration Effects, Damage Accumulation and Reliability in Wood Structures

R. O. Foschi

80

The Effect of Sample Size on Parameter Estimation for Doubly Censored Lumber Data

M. A. Dean

91

Flexural Stress Rupture Strength of Sintered – SiC

R. K. Govila

100

Data Acquisition Methodologies of Delayed Failure in Ceramics

K. McKinney and C. Wu

111

Constant Displacement Compliance and Crack Growth in PMMA

N. C. Elfer

124
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Session III: In-Service Surveillance and Condition Monitoring

A Condition Monitoring System for the Study of the Contact Mechanics in a Rotary Positive 
Displacement Machine

A. Kumar and B. R. Reason

137

Monitoring the Sliding Contact Conditions in Laboratory Wear Tests of Metals Using Time-
Dependent Variations in Friction Coefficients

P. J. Blau

145

Continuous Real-Time Wear Monitoring for Prevention of Catastrophic Failure

F. L. Milder and P. Sioshansi

155

Automated Data Acquisition, Accumulation and Assessment in Equipment Condition Monitoring 
Through Lubricant Analysis

W. S. Kincaid

165

On-Line Acoustical Leak Detection on Feed-Water Heaters

E. Verbrugghe

175

Acoustic Monitoring of PWR Primary Pumps

G-P. Oswald

181

Turbo-Generators Surveillance by Use of Statistical Techniques

J. M. Camboulives and J. C. Sol

185

An Assessment of Some Signature Analysis Techniques Used in Vibration Monitoring of  Rotating 
Machinery

M. A. Elbeastawi, D. F. Lau

195

The Application of Shaft Rate Harmonic Series Pattern Recognition to Structureborne Vibration 
Analysis

T. A. Rutter

204

The Effects of an Engine Condition Monitoring Program on an Aging Bomber and Tanker Fleet

R. M. McCord and M. F. Smith

218

Predicting Failure Using an On-Board Monitoring System

S. C. Hadden and J. A. Maurer

229
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Session IV: System Assessment and Response

Preventing Fracture by Inspection and Analysis

A. Selz and D. P. Peterson

239

Probabilistic Modeling and Analysis of Time Dependent Failure

J. L. Bogdanoff and F. Kozin

249

A "Cycle-By-Cycle" Analysis of Random Loadings

K. T. Cheng and J. C. Wambold

259

The Use and Misuse of Six Billion Bolts per Year

J. J. Kerley

273

A Database for Environmental Crack-Growth Model Development

H. Mindlin, M. Mayfield, R. Gubiotti and J. Gilman

284

Gas Path Analysis: An Approach to Engine Diagnostics

A. J. Volponi

298
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MFPG 36 1982(

Theme: Technology Advances in Engineering and Their Impact on 
Detection, Diagnosis and Prognosis Methods

Scottsdale, AZ)

Keynote Paper

An Interdisciplinary Approach to Life Prediction Through Detection, Diagnosis and Prognosis

R. Shea and E. S. Wright

3

Session I: Sensors and Instrumentation

An Inline Contaminant Monitor for Fluid Power and Lubrication Systems

E. C. Fitch

11

Assessment of Sensor Requirements for Test and Monitoring Instrumentation Applied to Shipboard 
Auxiliary Machinery System

M. C. Smith, H. R. Hegner and H. K. Whitesel

19

Advances in NDIR Measurement of Automotive Emissions

R. M. Benjaminson

20

Sensor Enhancement by Computer Interfacing

R. C. Meyer

31

Session II: New Technologies and Techniques

Improved Ultrasonic Evaluation of Surface Defects Through Photoelastic Visualization of Elastic 
Waves

C. P. Burger, R. G. Hughes, I. Miskioglu, J. Waskey and S. Neal

39

Automated Inspection of Hot Steel Slabs

D. E. Waters and E. T. Tromborg

45

Technology Advances for TestingTesting and Analysis of Composite Materials

J. E. Mayben

54

The Application of Cepstrum Analysis to Machine Diagnostics

R. B. Randall

64

Acoustic Valve Leakage Measurement - How, Why and When

J. W. Dickey and H. A. Palmer

73
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Session III: Applications of Data Processing

Mathematical Model for Predicting Manhours Savings from On-Board Diagnostics and BIT/BITE

M. F. Jordan and V. M. Keshishian

81

The Impact of Microprocessors on Rotating Machinery Data Acquisition and Diagnostic Information 
Systems

R. G. Harker

87

Condition Monitoring Concepts for Air Force Ground C3I Systems [abstract only]

R. R. Holden and J. A. Collins

99

Digital Image Processing for Improved Detection and Diagnosis of Hidden Flaws

R. C. Plaoiow, D. Polansky and J. H. Sparrow

100

Preliminary Studies on the Automatic Digital Processing of Ultrasonic Rayleigh Wave Data 
Obtained from the Interaction of Rayleigh Waves with Surface Defects

C. P. Burger and A. J. Testa

109

Computer Based Wear Analyzer for Surface Layer Activation Measurements

P. Sioshansi & F. Milder

117

Session IV: Machinery Health Diagnostics I

Failure Mode Diagram - A Graphic System of a Fracture Control Program for Pressure Vessels and 
Tanks

D. P. Peng

131

Diagnosis of Automatic Control System in Iron and Steel Works by Compact Analyzer

E. Sumitani

140

Automatic Diagnosis for Malfunctions of Rotating Machines by Fault-Matrix

K. Maekawa, S. Nakashima and T. Toyota

147

Malfunction Diagnosis of Rolling Element Bearings

J. C. Berggren

157

Advances in Design and Testing for Failure Prevention in Aircraft

D. H. Jagger

173
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Session V: Machinery Health Diagnostics II

A Portable X-Ray Analyzer for Wearmetal Particles in Lubricants

B. C. Clark, V. P. Woerdeman, M. C. Thornton, B. J. Cook, P. W. Centers and W. C. Kelliher

189

Dynamometer for Qualification of 1600 HP Diesel Engines

D. W. Soheer and J. Martin

198

Vehicle Test Results for the Garrett GT601 Gas Turbine Engine

P. D. Olivier

207

Aerothermodynamic Gas Path Analysis for Health Diagnostics of Combustion Gas Turbines

C. B. Meher-Homji and M. P. Boyce

228

An Investigation into Gearbox Failures

A. Kelly and C. Ho

238

Session VI: Prognosis of Failure

Modal Analysis as Applied to Predictive Maintenance Programs and Machine Prognostics

A. L. Wicks

257

Who Needs Loss Prevention in an Operating Plant?

E. C. Filetti and C. Payne

268

Diagnostics and Prognostics of Rotating Machinery

W. R. Brook

276

Failure Analysis of a Tool Steel Torque Shaft

J. R. Reagan

287

Progress on Integrated On-Board Detection, Diagnostic and Prognostic System for Military 
Applications

M. W. Woody

292

On Failure Prognosis from Fatigue Data

T. L. Regulinski

304
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MFPG 37 1983(

Theme: Mechanical Properties, Performance, and Failure Modes of 
Coatings

Gaithersburg, MD)

Session I: New Coating Technologies

A Review of Coating Technology

S. Ramalingam

3

Tool-Life of High-Speed Steel Tools Coated with Titanium Nitride by Physical Vapor Deposition

W. E. Henderer, G. Thomas and B. F. von Turkovich

18

Arc Coating Processes [abstract only]

A. Lefkow and W. M. Mularie

26

State of the Art in Composite Electroless Coating

N. Feldstein and T. Lancsek

27

Electrodeposition of Nickel-Chromium Alloys

D. S. Lashmore and I. Weisshaus

39

Session II: Measurement of Coating Properties

Methods for 1. Testing Adhesion 2. Measuring Thickness and 3. Measuring Crack and Pore 
Content of Coatings [abstract only]

H. Hintermann

51

Measurement of Residual Stresses in Thin Film Coatings

C. C. Goldsmith and G. A. Walker

52

Prediction of Salt Spray Results from Paint Properties

F. L. Floyd

54

Electroformed Microhardness Standards

D. R. Kelley, D. S. Lashmore and C. E. Johnson

55

Application of the Charge Decay NDE Technique to Surface Coatings

B. T. Allison, M. K. Tse, J. F. Ramos and N. P. Suh

59
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Session III: Marine Coatings

Organic Coatings Evaluation and Performance Prediction: An Overview

H. S. Preiser & E. H. Halpern

63

Low Friction Hull Coatings for Ships

K. Tuukkanen and T. Viljava

72

Thermal-Sprayed Coatings for Corrosion Control [abstract only]

H. Herman and H. Bhat

81

Coatings for Corrosion Control of Navy Ships

V. J. Lanza

82

Measurement of Cavitation Resistance of Organic Marine Coatings

S. Basu, A. M. Sinnar & G. S. Bohlander

85

Session IV: Field Applied Coatings for Corrosion Control

The Displacement of Water from a Steel Surface [abstract only]

C. R. Hegedus

101

Elastomeric Coating Systems for Naval Aircraft [abstract only]

D. Pulley

102

Evaluation of Over-Rust Primers

S. J. Calabrese, F. F. Ling and S. F. Murray

103

Corrosion Prevention for Tactical Vehicles

M. J. Devine, D. V. Minuti and M. B. Peterson

111

Corrosion Tests of Electrodeposited Coatings in Boiling 100 Percent Phosphoric Acid

C. E. Johnson, J. L Mullen and D. S. Lashmore

124
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Session V: Tribological Coatings

A Strategy for Selection of Tribological Coatings

M. B. Peterson and A. W. Ruff

137

Coatings for Erosion Resistance

G. F. Schmitt, Jr.

148

Slurry Abrasion/Erosion Behavior of Metal-Ceramic Coatings

A. Sagiies, G. A. Sargent & D. K. Spencer

165

Tribological Properties of Magnetron Sputtered Titanium Nitride

S. Ramalingam and W. O. Winer

177

Polishing Wear Studies of Coating Materials

R. N. Bolster and I. L. Singer

201

Solid Lubrication of Steel by SbS4

L. K. Ives and M. B. Peterson

208
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MFPG 38 1983(

Theme: -

Gaithersburg, MD)

Session I – Failure Avoidance Technology

Organizing to Avoid Structural Failures

Ronald E. Williams

Systems Durability and Supportability

Col. Elbert C. Parker

Nondestructive Evaluation Research for Highway Bridge Applications

Charles F. Galambos

Case History Study for Bridge Failures

R. P. McNitt and M. R. Louthan, Jr.

Failures Prevention Methodology

Henry Berns

Adhesive Bond Evaluation

Nam P. Suh

Session II – Nondestructive Test and Evaluation Technology

Improved Acoustic Emission Monitoring for Prediction of Failure in Bridges

Theodore Hopwood and D. W. Prine

Better Details for Preventing Fatigue Failure of Steel Members

Adnan Sahli and Pedro Albrecht

Imaging of Flaws - Acoustical Holography

T. Powers, A. Holt and J. Brophy

Naval NDE Research Activities

Hans Vanderveldt

Nondestructive Inspection Techniques for Turbine Disc Cracking

Glenn Light

Modal Analysis for Failure Detection in Small Parts

W. Shapton and A. Wicks

Requirement for Academic, Government and Industry Interaction on Load Carrying Technology

Lavern D. Wedeven
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Session III – Composites and Polymer Technology

Failure Mechanisms of Polymer Materials

Richard Farris

Failure Modes of Full-Scale Composite Aircraft Structure

Joseph Minecci

Composite Sheets in the Wet End of a Paper Machine

Jose J.A. Rodal

SEM Analysis of Failure Mechanisms of Composite Materials

James Dobson

Hardening of Mobile Tactical Shelter Panels Using Composite Materials

Roger W. Milligan

Session IV – Computer Information and Data Acquisition Systems

Panel Review

Chair: Gladys A. Cotter; Panel Members: Edward H. Lehmann, William Arvitz, Thomas F. Lahr, 
Viktor Hampel, Harold Mindlin, Sydney Siegel

Session V – Technology Utilization and Application

Panel Review

Chair: Leonard A. Ault; Panel Members: Paul A. McWilliams, Richard W. Frost, Phil LaRue

Session VI – Tour of National Institutes of Health

Tour

Chair: Huly Bray
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MFPG 39 1984(

Theme: Failure Mechanisms in High Performance Materials

Gaithersburg, MD)

Session I: Structural Ceramics

The Microcracking of Structural Ceramics and the Prediction of Fracture and Failure

A. M. Strauss

3

Study of Crack Growth in Silicon-Based Structural Ceramics using Acoustic Emission Location 
Techniques

H. H. Moeller, T. Powers, D. R. Petrak and J. E. Coulter

11

Strength Characterization of Yttria-Doped Hot-Pressed Silicon Nitride

R. K. Govila, A. Ezie and E. C. Beckwith

22

Fractography of an Aluminum Infiltrated Silicon Nitride

N. L. Rupert, R. E. Retter and R. A. Queeney

36

Session II: High Technology Alloys

Stoichiometry Effects on the Strengthening and Ductilization of Ni3A1 by Boron Modification and 
Rapid Solidification

A. I. Taub, S. C. Huang and K. M. Chang

The Influence of Thermomechanical Processing on the Structure and Properties of an A1-Li-Mg-Zr 
Alloy

S. Ablen and G. J. Abbaschian

66

An Evaluation of the Strength and Fracture Toughness Distributions of Sintered Iron Powder 
Materials

I. Bar-On, F. R. Tuler and I. Roman

76

Crack Growth Behavior in Mechanically Mixed Oxide Dispersion Strengthened Alloys

K. Sadananda and P. Shahinian

87

The Effect of Heat Treatment and Impurity Content on the Fracture Properties of Uranium-0.75 
Percent Titanium Alloy

C. M. Carman

98
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Session III: Metal Matrix Composites

Chemical and Microstructural Changes at High Temperature in Tungsten Wire Reinforced Metal-
Matrix Composite Materials

H. C. Eaton and H. Norden

109

Fracture Toughness of a Steel Matrix, Titanium Carbine Composite

R. J. Fields, D. E. Harne & B. A. Fields

117

The Effect of Consolidation on the Mechanical Properties and the Tensile Failure Modes of 
Aluminum Ion-Plated Graphite

R. K. Everett and C. J. Skowronek

128

Tensile Behavior of Silicon Carbide Filaments and Silicon Carbide Fiber-Reinforced 6061 Aluminum

J. Nunes

138

Fatigue and Corrosion Fatigue of Discontinuous SiC/Al Metal Matrix Composites

D. F. Hasson, C. R. Crowe, J. S. Ahearn and D. C. Cooke

147

The Effect of Notch Root Radius on Crack Initiation in SiCd/A1

C. R. Crowe and R. A. Gray

157

Session IV: Polymer Matrix Composites

The Assessment of Microdamage Development in Tensile Loading of Graphite/Epoxy Laminates

R. D. Jamison

169

A Study of the Damage Tolerance of a Fabric Graphite/Epoxy Laminate

D. Perthuis, C. Roy and D. Proulx

185

Full Scale Fatigue Testing of Advanced Fiber Composite Helicopter Components

D. O. Adams and H. L. Kearney

195

The Influence of Specimen Thickness in Determining the Interlaminar Fracture-Energy of Glass 
Fiber Epoxy Composites

C. Roy, M. Benzeggagh, Y. Prel and F. X de Charentenay

205

Craze Growth Kinetics in Polymers

S. P. Petrie, P. J. Burchill and R. H. Stacewicz

214
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MFPG 40 1985(

Theme: Use of New Technology to Improve Mechanical Readiness, 
Reliability and Maintainability

Gaithersburg, MD)

Detection, Diagnosis and Prognosis

Session I: Overviews of Detection, Diagnosis and Prognosis

OSD/IDA R&M Study: Mechanical Systems Condition Monitoring Working Group Final Report 
[abstract only]

P. L. Howard

3

Artificial Intelligence Applications [abstract only]

A. Coppola

4

Nuclear Plant Aging Research Program Objectives and Scope

D. M. Eissenberg

5

Session II: Monitoring Systems 

Mechanical Systems Integrity Management: The Technology Link to Maintenance Management 
[abstract only]

E. Jaramillo

15

Computerized Machinery Management: The Marriage of Advanced Diagnostics, AI and Database 
Management [abstract only]

R. M. Stewart

16

AI Concepts Applied to ATE Software

D. Krieger

17

Detecting Particles in Oil by Ultrasonic Pulse Echo Techniques

H. K. Whitesel and D. A. Nordling

24

Machinery Monitoring for the Factory of the Future

R. G. Smiley and r. L. Schiltz

33
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Session III: Diagnostics

Reasoning Foundations for Machinery Diagnostics - Thought Processes and Expert Systems

C. B. Meher-Homji

43

An Overview of Some Modern Sensor Technologies and Their Impact on Implementation 
Utilisation Concepts

M. D. Floyd

54

Quantitative Debris Monitoring Diagnostics on the Westland 30 Transmission

D. Astridge & P. L. Howard

62

Automatic Equipment Diagnosis Using Fuzzy Logic

T. Toyota, K. Maekawa and S. Nakashima

73

New Techniques for Fault Diagnosis in Rolling Element Bearings

J. Courrech

83

A Quantitative Debris Monitor: A New Device for Lube System Component Condition Monitoring

H. M. Belman

92

Session IV: New Diagnostic Techniques

Condition Monitoring and Diagnostic Systems for Future Helicopters

J. L. Pratt

103

Failure Detection and Diagnostics Using the Cepstrum

R. H. Lyon

112

Effective Sequencing of Diagnostic Tests

K. R. Pattipati, M. G. Alexandridis and J. C. Deckert

122

Millisecond Bearing Wear: Surface Layer Activation in a Gas Turbine Engine

C. Blatchley and P. Sioshansi

136

Shock Pulses as a Measure of the Lubricant Film Thickness in Rolling Element Bearings

E. O. Schoel

144

Failure Mechanisms Session I: Fracture: Theory, Design and Applications A Quasi-Static Approach 
to Crack Extension Induced by Rayleigh Waves

J. F. Cardenas-Garcia and D. C. Holloway

157
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Failure Mechanisms

Session I: Fracture: Theory, Design and Applications

A Dual-Parameter Elastic-Plastic Fracture Criterion

T. Zhuang and H. W. Liu

168

Wide Plate Crack Arrest Tests: Instrumentation for Dynamic Strain Measurements

G. A. Danko, S. R. Low, III, R. deWit and R. J. Fields

178

Plane-Stress and Plane-Strain Contributions in the Measurement of Fracture Toughness of 
Polycarbonate

H. Vete and R. M. Caddell

193

Session II: Friction and Wear

The Asperity and Material Parameters in Thermo-mechanical Cracking due to Moving Friction Load

J. H. Huang and F. D. Ju

205

Nickel-Thallium-Boron: A Thin Film Tribological Coating

J. G. Smith

215

New Concepts of Cutting Tool Wear Mechanisms in Machining Wood

A. E. Bayoumi & J. A. Bailey

224

Investigation of Rub Effects on Rotor-Bearing-Casing System Response

F. K. Choy and J. Padovan

238

Failures of Bolted Connections due to Wear and Galling in Bolt Threads

D. D. Vo & C. E. Wirsing, Jr.

248

Session III: Time Dependent Failure

Dynamic Updating of Cumulative Damage Models for Reliability and Maintenance Based 
uponService Information

J. L. Bogdanoff and F. Kozin

257

A Theoretical Derivation of the Manson-Coffin-Hirschberg Fatigue Law

C. H. Wu

266

Controlled Shot Peening: A New Way to Handle Detrimental Tensile Stresses

P. G. Feld

276

Grain Boundary Oxide Crack, Oxidation Accelerated Fatigue Crack Growth and Fatigue Life

Y. Oshida and H. W. Liu

287

Electrochemical Protection Against Corrosion Fatigue of 90-10 Cu-Ni

D. P. Harvey,II, T. S. Sudarshan and M. R. Louthan, Jr.

296

Failure Investigation of Cracking in Naval Ship Aluminum Mast Legs

R. A. Myllymaki

305
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Machinery Durability

Approximate Renewal Functions for Optimization

S. B. Billatos and L. A. Kendall

317

Magnetic Bearings for Vibration Reduction and Failure Prevention

P. E. Allaire, R. R. Humphris and R. D. Kelm

327

Failure Control Design of Steel Track in Underhung Crane and Monorail Systems

G. W. Houghton, T. A. Jur and W. G. Altman

338

Artificial Intelligence for Testing and Diagnosis of Mechanical Systems

An Artificial Intelligence Program to Advise Engineers Regarding Mechanical Failures

J. P. Morrill and D. Wright

341

WELDEX - A Radiograph Interpretation Expert System for Welding Inspection

S. Mahalingam and D. D. Sharma

346

Are Maintenance Expert Systems Practical Now?

P. Waldes, J. Lustgarten and S. J. Stolfo

353

A Knowledge-Based System for Preventive Maintenance

T. R. Edman, S. A. Harp, D. Mitchell and G. D. Hadden

361

Artificial Intelligence in the Acoustic Signature Inspection of Railroad Wheels

S. Haran, R. H. Allen, R. D. Finch, and S. M. Rocha

369
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Materials Durability Evaluation

Session I: Signature Analysis Techniques in Materials Evaluation

Acoustic Signature Inspection of Tubular Members

C. N. Pham and R. D. Finch

383

The Detection of Hydrogen Induced Cracking in Pipeline Steel Using Acoustic Emission

J. D. Williams and P. Kyle

395

Identification of Multiple Discontinuities in a Uniform Bar Using Longitudinal Vibration Properties

B. S. Haisty and W. T. Springer

406

Update on Field Signature Testing of Motor Operated Valve Mechanical and Electrical 
Degradations

A. G. Charbonneau

412

Operating Characteristics of the Ultrasonic Data Recording and Processing System [UDRPS]

R. B. Pond, Jr.

416

Session II: Innovative Methods in Materials Testing and Evaluation

Shearography: A New Nondestructive Testing Method

Y. Y. Hung and J. D. Hovanesian

423

Erosion Monitoring in Oil Field Pipeline Equipment by Deep Layer Activation

C. Blatchley and P. Sioshansi

430

Algorithm for Tool Wear Estimation and Failure Detection

J. Korn

440

Automation of Microhardness Testing

J. L. Mullen and D. S. Lashmore

450

Stress Analysis of Piping System to Aid TG Start-Ups in Large Thermal Power Plants

J.Pattabiraman

458

Transverse Tensile Strength of Unidirectionally Reinforced Metal-Matrix Composites

C. W. Bert

469
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MFPG 41 1986(

Theme: Detection, Diagnosis and Prognosis of Rotating Machinery to 
Improve Reliability, Maintainability, and Readiness through the 
Application of New and Innovative Techniques

Patuxent River, MD)

Detection, Diagnosis and Prognosis

Evaluation of an On-Line Ultrasonic Particle Sensor Using Bearing Test Data

C. P. Nemarich, J. C. Turner and H. K. Whitesel

3

Engine Gas Path Particle Analysis - A Diagnostic Aid

D. E. Lloyd and D. C. Empson

15

Electronic Trend Monitoring and Exceedance Recording System: Means to Improved Reliability

M. G. Moore

25

Improve Sensor System Reliability/Performance Utilizing Failure Mode Effects and Criticality 
Analysis [FMECA] Techniques

D. L. Ludwig

35

Evaluation of Vibration Analysis Techniques for the Detection of Gear and Bearing Faults in 
Helicopter Gearboxes

L. J. Mertaugh

44

The Effects of Vibration Sensor Location in Detecting Gear and Bearing Defects

M. L. Hollins

49

Wear

Considerations in the Standardization of Generic Wear Measurements

P. J. Blau

61

The Wear Particle Analyzer

R. T. Lewis

72

On-Line Wear Monitoring in Bearings in Gears: Measurements Using Radionuclide Markers

C. C. Blatchley and P. Sioshansi

82

Design and Testing of Magnetic Bearings for Vibration Reduction

R. R. Humphris, P. E. Allaire, and D. W. Lewis

92
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Structural Damage Assessment

Modal Frequency Theory of Fracture Damage Diagnosis in Structures

F. D. Ju

103

Variability in Response of Nominally Identical Structures

R. H. Lyon

112

Fatigue Design of Welded Rotating Equipment

J. G. Wylde and H. R. Castner

122

Signature Analysis I

Gear Failure Analyses in Helicopter Main Transmissions Using Vibration Signature Analysis

D. A. Dousis

133

Vibration Analysis for Detection of Bearing and Gear Faults Within Gearboxes: An Innovative 
Signal Processing Approach

R. C. Kemerait, G. W. Pound and L. J. Owiesny

145

Machine Diagnostics with Combined Vibration Analysis Techniques

R. J. Kershaw

160

Rub in High Performance Turbomachinery Part II: Spectral Analysis and Pattern Recognition

J. Padovan, F. K. Choy and W. H. Li

169

Development of Low Speed Bearing Diagnosis Technique

K. Kuboyama

178

Signature Analysis II

Compact Diagnostic Co-Processors for Avionic Use

R. M. Stewart and C. S. Sulley

189

Vibration Health Monitoring of the Westland 30 Helicopter Transmission - Development and 
Service Experience

D. G. Astridge

200

Helicopter Gear Box condition Monitoring for Australian Navy

K. F. Fraser and C. N. King

216
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Monitoring Systems

Engine and Transmission Monitoring - A Summary of Promising Approaches

J. Pratt

229

Development of an Automatic Machinery Vibration Analysis [AMVA] System

G. M. Milner, J. Leach and R. Smith

237

Feasibility of Vibration Monitoring of Small Rotating Machines for the Environmental Control and 
Life Support Systems [ECLSS] of the NASA Advanced Space Craft

G. M. Milner, M. Black, M. Hovenga, P. McClure and P. Miller

249

Development of an Onboard Maintenance Computer for the AH-64

K. N. Pierce

262

Advanced Quantitative Debris Monitoring, Debri Data Processor - A Tool for Enhanced Weapon 
System R & M Readiness

R. V. Kadyszewski

271

How to Get the Designer into the Box

R. M. Stewart, I. C. Cheeseman and D. G. Bonfield

280

Failure Mechanisms

Theory and Application of Liquid Stabilized Plasma Technology for the Control of Wear, Erosion 
and Corrosion

J. A. Morando

295

Rub in High Performance Turbomachinery: Part I - Modeling and Solution Methodology

F. K. Choy, J. Padovan and W. H. Li

305

Use of Failure Mechanisms to Develop Reliability Prediction Techniques for Mechanical Equipment

D. J. Simard, M. Bradley, J. Nelson and Rhodes

317

Study of Wear-Corrosion in a Dynamic Electrochemical Cell

B. Panda, S. K. Verma and V. Agarwala

327
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Artificial Intelligence and Expert System

Knowledge-Based Jet Engine Diagnostics Using XMAN

T. G. Jellison, N. S. Pratt and R. L. De Hoff

341

Computer Assisted Track and Balance Saves Flights

L. D. Barrett and D. S. Siglin

351

HELIX: An Engine Monitoring System

T. P. Hamilton, D. W. Simmons and R. G. Carlson

361

Artificial Intelligence in Acoustic Signature Inspection

S. Haran, R. H. Allen, R. D. Finch & B. H. Jansen

371

ORING: An Expert System for O-Ring Selection and Gland Design

T. E. Lewis and R. H. Allen

381

ROMAD - An Expert System for Vibration Analysis

S. Mahalingam, D. D. Sharma, B. Ellis and B.Morrow

391
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MFPG 42 1987(

Theme: Technology Innovation - Key to International Competitiveness

Gaithersburg, MD)

Keynote Session

Corporate R & D Expenditures, Innovation and Competition in the International Economy

J. B. Guerard, Jr., B. K. Stone and S. Andrews

3

Patents: Literature for Competitive Ideas, Technological Innovation, Improvement of Productivity, 
and Intellectual Protection

J. H. Sulzer

14
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Diagnostics and Inspection

Session I: Innovative Detection and Monitoring Techniques

Progress in Applying Magneto-Optic Detection Methods Flaw Imaging

G. L. Fitzpatrick, R. Liem and J. K. Moore

29

Monitoring Erosion in Coal Combustion Engines using Surface Layer Activation

C. Blatchley and P. Sioshansi

39

Color Microimaging Closes the Loop on the Wide Interpretation of NDT Visual Inspection 
Requirements

C. P. Schweiger

49

A Magnetic Bridge Sensor for use in the Nondestructive Evaluation of Pipes and Tubing

O. H. Zinke and W. F. Schmidt

53

Advanced Methods of Measurement of Residual Strains in Transparent Materials

A. S. Redner

65

A New Catoptric Long-Distance Microscope for Mechanical Failure Analysis and Nondestructive 
Testing

H. J. Margolis

69

Session II: Instrumentation

Telemetry on a Chip - A Step Toward Standardizing Telemetry Multiplexing and Demultiplexing

V. D. Pote

79

Rugged Laser Diode Vibrometer for Diagnostic Testing of Automotive Components

J. Szafranski, K. Schmuhl, V. Kimball, S. Kaufman, P. Hairston and R. Eldridge

89

The Development of an Extremely Low Frequency Spectrum Analyzer

T. F. Valone

97

Precision Measurement of Cylindricity

D. L. Carter

107

Current Density Meter for Monitoring Electrochemical Manufacturing Operations

R. Derby & F.Dyer

115

Thermoelectric Sorting: Principles, Limitations, Untapped Potential

R. W. Derby

121

An Innovative Approach to Surface Roughness Detection

B. E. Markwalter

129
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Session III: Signature Analysis

A Proof-of-Principle for Frequency-Domain Vibration Analysis

R. K. Mobley

137

Prognostic Health Monitoring of Gears and Bearings using Multiple Sensors

R. C. Kemerait, G. Pound and R. Kimmel

144

Condition Analyzer for Rotating Machines

S. Nakashima, T. Toyota, Y. Misawa and T. Ono

156

The Diagnosis of Gearbox Component Condition using a Laser Vibration Sensor

J. A. Neun, D. A. Rice and R. J. Watts

161

Impulse Frequency Response Technique for Determining the Performance and Structural Integrity 
of Adhesively Bonded Joints

T. S. Srivatsan, R. Mantena, R. F. Gibson, T. A. Place & T. S. Sudarshan

170

Session IV: Analytical and Computational Methods

Automatic Identification of System Vibration Dynamics using Canonical Variate Analysis

W. Larimore

187

On the Computer Simulation and Performance Diagnostics of Rolling Bearings

P. K. Gupta

197

Pattern-Recognition Software Detecting the Onset of Failures in Complex Systems

J. Mott, R. Young and R. King

212

Use of a System Identification Technique Based on Free-Vibration Decay Responses for Damage 
Detection

D-N. Kung, J. Yang, G-Z. Qi and N. E. Bedewi

222

Modeling of Machinery Vibration for Incipient Failure Detection

C. R. Reeves and J. R. Scheibel

231
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Manufacturing

Session I:

Pneumatic Power Technology to Simplify and Improve Bottle Packaging Operations

G. W. Korper, III

243

Rapidly Solidified, Fine Ceramic Powders

R. F. Cheney

253

Material Shaping by Deposition

F. Cizek

263

Shear Spinning and Tube Spinning

J. D. Stewart

273

Session II

Innovative Tribology vs. Manufacturing Costs and Profits

E. M. Kipp

291

A Knowledge Based Expert System for Manufacturing Process Planning

D. M. Yee

295

Polymerization of Sulfur for the Production of Chemically Resistant Composite Materials

W. C. McBee,H. Weber and F. E. Ward

305

Autonomous Machine Intelligence and the Prevention of Mechanical Failure in Metallurgical 
Engineering Components

M. Ensanian

315

Session III

Automotive Fuel Systems in Polyamide 11 and 12

J. B. Conkey

327

IDROPS - The Key to Flexible Repair

J. F. Oyler and J. A. Julian

341

Computer Integrated Welding Systems

H. R. Castner

351
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Innovative Design

Component Placement on PWB's for Routability and Reliability

M. D. Osterman and M. Pecht

363

A Mechanical Engineering Perspective on PWB Design for Reliability

M. Pecht, B. T. Sawyer & J. Naft

373

Carbon Matrix and Ceramic Matrix Tribocomposites

R. A. Burton and R. G. Burton

379

A Report on a New Device and Method to Extend the Life, Efficiency and Maintainability of Unitary 
Air Conditioning Compressors and Systems

R. J. Avery

388

Information Base Theory and the Crisis of Technological Innovation

R. H. Baran and J. P. Coughlin

396

Coatings/Surface Treatment Technology

Coatings to Inhibit Degradation of Steel in Contact with Molten Zinc and Zinc Alloy

R. P. Krepski

407

Coating Concrete Pinhole Free with 100% Solids Urethanes

P. J. Engebretson and J. V. Ford

415

On the Critical Depth of Thermomechanical Field Induced by a High-Speed Asperity

F. Ju & J-c Liu

421

Micromechanical Characterization of Surface Modified Material or Surface Layers

R. S. Polvani and C. Evans

427

The Use of Ion Implantation to Improve the Performance of Ball Bearings

F. A. Smidt

437

Steered Arc Coating Technology for Tribological Application

S. Ramalingam, S. Kim & R. F. Chang

447
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Automation

Error-Tolerant Automation System

C. H. Li

459

Towards a Visual Language for Robots

I. R. Greenshields and G. McA. Beshers

467

Experimental Evaluation of an Adaptive Control Scheme for a Flexible Manipulator

K-H. Sung, T-C. Yang, J. C. S. Yang and P. Kudva

477

Getting Started on Hard Automation for Small Parts Assemblies

C. K. Watters

487

Welding Innovation - A Key to International Competitiveness in Heavy Industry

A. M. Strauss & G. E. Cook

494

Structures and Analysis

Dynamic Failure Modes of Unidirectional Composite Plates

J. C. Prucz and S-H. Fu

505

Stability Behavior of Geared Rotors due to Self Excited Vibrations of Fatigue Loading

D. Michalopoulos and D. Drum

515

Design Simulation of Frictional Contact between Multi-Bodies with an Application to Multi-Leaf 
Springs

N. J. Salamon and T-X. Xu

525

Fracture Mechanics in Failure Analysis and Prevention

M. P. Kaplan and T. Willis

533

Integrated Computer Aided Engineering for Improved Productivity and Reliability

R. H. Marloff

542
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MFPG 43 1988(

Theme: Advanced Technology in Failure Prevention

San Diego, CA)

Overview of Mechanical Failure Prevention Programs Army Aviation Mechanical Failures 
Prevention

J. A. Ray

3
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Detection, Diagnosis and Prognosis

Session I: Aircraft Applications

An Adaptable Failure Detection/Location System

W. A. Koelsch

13

HUM Systems for Helicopters

R. M. Stewart

20

Dynamic Strength Tests on Electrical Cables Specified for Aircraft Landing Structures

S. R. Low , III, D. E. Harne and R. J. Fields

32

Monitoring Aircraft Power Plant and Transmission Systems via Diagnostic Filters

P. V. Madhaven

44

Session II: Industrial Applications

On Line Condition Monitoring Systems for Offshore Turbomachinery - System Design and 
Operating Experience

C. B. Meher-Homji and G. Mani

51

Pencil-Type Vibration Checker for Rotating Machines Diagnosis

S. Nakashima, T. Toyota, S. Kawasaki and H. Komura

62

Condition Monitoring of Machine Tools for Ordnance Manufacturing Operations

R. K. Wharton

69

Acoustic Detection of Defective Rolling Element Bearings

R. Smith and J. Bambara

79

The Use of the Shot Peening Process Controlled by Microprocessors as a Design Allowable in 
Metal Fatigue

J. J. Daly

89

Session III: Instrumentation

A New Spectral Approach for Identification of Defects in Rotating Machinery

P. J. Sherman and K. N. Lou

99

Job Site Computer Aided Machine Condition Analysis with an Order Normalized Vibration Database

W. A. Watts

106

Update: To Build or Not to Build [An FFT Spectrum Analyzer]

J. E. Palm and G. Gulbrandsen

117
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Materials Durability and Mechanisms of Failure

Session I: Analytical Techniques in Materials Durability Evaluation

 Effect of Near Surface Defects on Failure of Wear Material Subjected to a High-Speed Frictional 
Excitation

F. D. Ju and T. Y. Chen

127

Strain-Rate and Temperature Dependent Constitutive Equations for Metals Based on Local 
Random Yielding

P. W. Whaley

135

A General Beam Element for Use in Damage Assessment of Complex Structures

B. S. Haisty, R. J. Duerr and W. T. Springer

145

Unbonded Contact between Rectangular Plates and Elastic Foundations

J. P. Dempsey and H. Li

155

Session II: Advanced Concepts in Materials Durability Evaluation

The Application of Acoustic Emission Techniques to Composite Airframe Structural Testing

W. C. Boyce and J. P. Perschbacher

167

Nondestructive Creep/Microstructural Grain Coarsening Assessment of Advanced Alloys using 
Positron Annihilation Spectroscopy

S. R. Wright

177

A New Test to Determine the Existing Stage of Creep in Service Equipment

H. R. Voorhees

187

Determining Wear in Internal Combustion Engines using Radioactive Components

S. G. Fritz

191

Tracer Monitoring of Steam Turbine Seals: An Application of Surface Layer Activation

P. G. Loges, C. C. Blatchley and D. G. Grandjean

201

Experimental Analysis of the Notch Sensitivity in Specimens with a Blind Hole under Static Test 
using Thermal Infrared Imagery

A. L. Geraci, E. Guglielimino and G. La Rosa

207

Session III: Aircraft Applications

Environmentally Assisted Crack Extension & Failure in Jet Engine Starter's Breech Chambers

A. S. Kahn, X. Wang and S. S. Shah

219

Monitoring Antenna Window Ablation by Gamma Backscattering

P. G. Loges, C. C. Blatchley, R. D. Evans and M. Carr

229

Scoring Load Capacity of Some Advanced Gear Material/Lubricant Combinations

J. M. O'Donnell

236

The Review of AHS Hypothetical Fatigue Problem and its Test Investigation [Pitch Link]

S. Zhizhao and K. Hao

243
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MFPG 44 1990(

Theme: Current Practices & Trends in Mechanical Failure Prevention

Virginia Beach, VA)

Featured Papers

The High Cost of Failure of Rotating Equipment

N. F.Rieger, T. H. McCloskey and R. P. Dewey

3

Structural Transfer Functions - "Real" vs. Digital  [Abstract]

R. H. Lyon

23

Legal Liability of the Design Engineer

T. H. Shunk

25

Detection, Diagnosis, and Prognosis: An Evaluation of Current Technology

R. L. Eshleman

33

Plasticity in Failure Mechanisms

C. D. Beachem

43

Motor Driven Equipment Diagnostics

Introduction Motor Fault Detection via Passive Current Monitoring - A Brief Survey

G. B. Kliman and J. Stein

49

MOVATS Diagnostic Methodology

W. L. Lavallee and W. D. Romine

67

Motor Current Signature Analysis [MCSA]

C. L. Thibault

73

Cost-Effective On-Line Monitoring of Rotating Equipment Using Motor Current Analysis

D. J. Linehan,S. L. Bunch and B. B. Hanzelka

81

Machine Monitoring via Motor-Current Demodulation Techniques

S. F. Smith, K. N. Castleberry and C. H. Nowlin

87

Incipient Failure Prediction for Electrical Machines

J. H. Kohler, J. Sottile, F. C. Trutt & C. S. Cruz

97

Self-Learning Prognostic Systems

C. G. Kolbach

111
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Oil Analysis in Machinery Diagnostics

Techniques to Evaluate the Remaining Useful Lubricant Life of Gas Turbine Engine Lubricating Oils

R. E. Kauffman

121

On-Line Monitoring of Ferromagnetic Debris Concentration

P. Campbell

131

High Power - Density Reduction Gearbox Lubrication Studies Using Positron Emission Tomography

V. Mashkin and M. R. Hawkesworth

141

Impact of Microfiltration on Spectrometric Oil Analysis

C. S. Saba

151

Summary of New Techniques to Improve the Ability of Emission Spectroscopy to Detect Large 
Wear Particles in Lubricating Oils

M. Lukas and D. P. Anderson

161

Methodology for Improved Durability

Remaining Life Assessment of Thermal Power Plant Components Using Fracture Mechanics 
Approach

J. Pattabiraman and B. J. Sukanya

173

Design of Permanent Magnet Biased Magnetic Bearings for a Flexible Rotor

C. K. Sortore, P. E. Allaire, E. H. Maslen, R. R. Humphris and P. A. Studer

183

Fault Diagnosis

The Effect of Transformation from a Fixed to a Rotating Coordinate System on Excitation 
Frequency

J. Neun and L. Hoogenboom

195

Pump Problems and Piping Participation [Real and Alleged]

E. C. Goodling, Jr.

205

DATALERT: An Integrated Machinery Vibration Data Collection and Analysis System Used in Loss 
Prevention

K. D. Bever and T. M. Raymond

215

Analysis of Gear Vibration in the Time-Frequency Domain

B. D. Forrester

225

Vibration Signature and Fatigue Crack Growth Analysis of a Gear Tooth Bending Fatigue Failure

H. J. Rose

235
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Condition Monitoring

Acoustic Emission Analysis for Bearing Condition Monitoring Bearing Condition Monitoring

C. J. Li and S. Y. Li

249

Systems for Preventing Mechanical Failure of Machine Tools

R. K. Wharton

259

Condition Monitoring of Operating Fluid Film Bearings with Ultrasonic Transducers

F. C. Wiesinger,Jr., G. T. Haramis, Jr. ,W. E. Karberg, P. Rapone and R. E. Berris

273

Condition Based Maintenance for Shipboard Machinery

G. W. Nickerson

285

A Condition Based Maintenance Monitoring System for Naval Shipboard Machinery

C. P. Nemarich, W. W. Boblitt and D. W. Harrell

295

Mechanisms of Failure

Analysis of Crack Tip Blunting, Initiation and Growth of Aluminum SEN Specimens by Moire 
Interferometry

B. S. J. Kang, V. Vaselenak and Q-K. Liu

307

Advances in Preventing Premature Failure of PEEK Based Compressor Valve Plates

R. S. Klein, H. P. Wertheimer and D. Woollatt

325

Diagnostics Look at Engine Condition

J. L. Pettigrew

335

Predictive Maintenance

Fifteen Proven Predictive Maintenance Technologies

J. W. Flude

355
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MFPG 45 1991(

Theme: Focus on Mechanical Failures: Mechanisms & Detection 

Annapolis, MD)

Featured Papers

Safety Issues Arising from the Metallurgical Investigation into the DC-10 Airplane Engine Fan Disk 
Separation Sioux City, Iowa

J. F. Wildey, II

3

Condition Based Maintenance in the Royal Navy

W. N. Watston

13

Failure Prevention Through Failure Analysis

R. B. Pond, Jr.

25

Detection, Diagnosis and Prognosis

Screw Compressor Fault Detection and Diagnosis Based on Modeling and Estimation

C. J. Li, T. Kim and G. W. Nickerson

35

Phase and Magnitude Vibration Measurements for Cracked Shaft Detection

J. W. Allen & J. C. Robinson

45

Predictive/Preventive Maintenance Integration: An Approach

P. P. Gehl

55

Failure Mechanisms

Fractography in Identifiying Failure Mechanisms

J. I. Dickson, S. Lalonde and L. Shiqiong

65

Catastrophic Temperature Increase During the Separation of High Strength Alloys in Tensile 
Loading

D. D. Makel and H. G. F. Wilsdorf

79

Dislocation Mechanisms Ahead of a Crack

M. N. Bassim

89

Metallurgical Evaluation of High Strength Steel Plate Cracks Associated with Weld Repairs

E. M. Hackett, M. E. Natishan, A. V. Brandemarte, M. T. Kirk and T. W. Montemarano

97
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Expert Systems I and II

An Intelligent Standards Filter for a PC-Based Expert System

E. C. Pawtowski, M. Typrin & R. G. Kirk

109

NAVSSES HPAC/HPAD Expert System

M. Monaco and A. Gardiner

117

System Study of Condition-Based Maintenance System for Shipboard High-Pressure Air 
Compressors

H. R. Hegner, J. P. Hudak, C. P. Nemarich and W. W. Boblitt

123

Beyond Failure Avoidance: Evolution of an Expert System of Mechanical Systems Integrity 
Management

R. L. Kincaid

135

Expert Systems Operational Readiness and Maintenance Self-Sufficiency Through Artificial 
Intelligence

E. B. Branham

143

Smart Integrated Microsensor System

P. J. Redden, Jr.

159

Failures In Composites

Effective Interlaminar Normal Stiffness and Strength of Orthotropic Laminates

A. K. Roy & R. Y. Kim

165

Fiber Optic Temperature Measurements in Composites

H. K. Whitesel and U. A. K. Sorathia

175

Influence of Ply Waviness and Residual Stress on Hyrostatic Collapse Pressure of Filament 
Wound Composite Cylinders

J. W. Gillespie, Jr., T. A. Bogetti and M. A. Lamontia

185

Propeller Blade Failure Analysis

P. Stumpff and W. B. Pinnell

195
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Failures In Metals

Analysis of a Failure of a Cu-Ni Fitting Used in a Ship Hydraulic System Application

D. A. Davis, E. M. Hackett and M. E. Natishan

207

The Results of Improper Manufacturing Techniques on 21-6-9 Stainless Steel Tubing

M. P. Oliver

217

Failure Analysis of a Discharge Pipe Support System in a Chemical Refinery

P. L. Hackett & C. M. Adams

227

Damage to Anti-Friction and Slide-Bearings When Subjected to Current

K. Wolf

237

The Effects of Improper Manufacturing Techniques on a Ti 6-2-4-6 Compressor Blisk

M. P. Oliver

247

Diagnosing Functional Problems In Reciprocating Machinery

Cylinder Stretch as a Source of Vibration in Reciprocating Compressors

B. C. Howes, K. N. Eberle and V. Zacharias

259

Recovery of Combustion Pressure from Diesel Engine Vibration

D. L. Bowen

269

Parameter Identification and Fault Diagnosis in Reciprocating Machinery

R. G. Mitchiner

279

Valve Diagnostics

Use of Ultrasonics as a Check Valve Diagnostic Tool

G. Hill and C. Burton

289

New Diagnostic Test Systems Assist in Failure Prevention of Pneumatic Operated Valves

R. M. Eslinger

299

Systems Failure Analyses - Case Histories

Analysis of the Fracture of an Aircraft Wing

D. A. Meyn and R. A. Bayles

311

Dynamic Analysis of a Vertical Nuclear Water Pump for Enhancement of Pump Life

E. J. Gunter, J. T. O'Brien and J. T. O'Brien, Jr.

319

An Investigation into the Failures of Turbo Blower Rotor Shafts

D. Morehouse, J. Porter & M. Brauss

337

Evaluation of a Unique Failure of Main Reinforcement in Building V-90 Naval Air Rework Facility, 
Naval Air Station Norfolk, Virginia

J. J. Cecillo

347
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MFPG 46 1992(

Theme: Economic Implications of Mechanical Failure Prevention

Virginia Beach, VA)

Featured Papers

A Different Business Approach for the Navy Maintenance Process

A. M. Cieri and C. Horten

3

Monitoring the Corrosion of Steel Reinforcement in Concrete Bridge Decks

E. Escalante

13

Fatigue Failure

The Effect of Anodizing on the Fatigue Behavior of Notched 6061-T6 Aluminum Alloy

M. G. Vassilaros

25

Fatigue Failures of High Pressure Air Compressor Crankshafts

R. M. Janeczko

31

Advances In Machinery Diagnostics

Rolling Element Bearing Diagnostics with Lasers, Microphones and Accelerometers

R. L. Smith

43

Bearing Localized Defect Detection Through Wavelet Decomposition of Vibrations

C. J. Li and J. Ma

53

Improved Diagnostics for AH-64 Helicopter Grease Lubricated Gearboxes

H. R. Young

63

Environmental Failures

Long-Life Corrosion Fatigue Crack Initiation in Cast A356-T6 Aluminum Alloy

E. J. Czyryca

75

Crevice Corrosion of Alloy 625 in Chlorinated ASTM Seawater

M. P. Jurinski and J. R. Scully

87

Damages to Cables Made of Amagnetic Stainless Steel by Influence of Seawater

K. Wolf

103

Page 98



MFPG 46

How To Measure The Cost Effectiveness of Diagnostics

Using Naval Maintenance Data to Assist Equipment Assessment and Maintenance

W. R. Sheppard

121

Performance and Business Indicators of the Assessment of Equipment Condition

AEC Program

129

Benefits of a Predictive Maintenance Program

R. Colsher, R. Frank and W. Leonard

139

Economics of Service Life Extension

Radiographic Inspection Through Asbestos Insulation

D. P. Gianettino, G. E. Slemp, R. F. Berry, Jr. and C. M. Hudson

155

Fitness-for-Purpose Analysis of a Main Feedwater Piping System

R. E. Link

163

An Evaluation of J-Estimation Schemes Applicable to Service Life Extension

M. T. Kirk & R. H. Dodds, Jr.

173

Intelligent Decision Aids

The Development of a Maintenance Expert System

S. W. Oxman

185

Pattern Recognition in Real-Time Systems Using Artificial Neural Networks

M. J. Mielink

195

A Survey of Diagnostic Expert Systems Within the U.S. Army

R. Enand and G. Koerner

205

Failure Investigative Techniques

NDE by Micro-Scanning Gamma Scattering

P. G. Loges, C. C. Blatchley and W. Green

217

Forensic Photogrammetry

S. Szoko

227

High Resolution Microscopy for Fracture Surface Characterization

M. E. Natishan

231

The Effects of Long Term Sea Water Immersion on the Fracture Surface Appearance of Graphite 
Reinforced Epoxy Composites

K. W. Campbell, C. D. Beachem, D. A. Meyn and R. A. Bayles

241
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Motor Current Signature Analysis

An Analysis of the Relationship Between Induction Motor Current and Shaft Speed Fluctuations

C. H. Nowlin

253

Advanced Techniques in Current Signature Analysis

S. F. Smith and K. N. Castleberry

263

Current Analysis for the Condition Assessment of Shipboard Motor Driven Machinery

R. C. Tate, C. P. Nemarich and D. R. Porter

277

Motor Current Analysis for the Diagnosis of Air Compressor Defects

M. Tinston, A. A. Sarkady and D. Porter

291

The Limits of Motor Current Signature Analysis

G. B. Kliman, K. Srinivasan and D. E. Ritscher

301
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MFPG 47 1993(

Theme: The Systems Engineering Approach to Mechanical Failure 
Prevention

Virginia Beach, VA)

Featured Papers

Canadian Naval Maintenance

P. J. Child

3

University Role in Mechanical Failure Prevention

R. J. Hansen and S. K. Kurtz

13

Shaft Crack Detection in Rotating Machinery

D. E. Bently

27

Are Modes a Useful Diagnostic in Structural Fault Detection?

M. H. Richardson

37

Advances in the Design and Assessment of Reliable Electronics Using Concurrent Engineering

M. Pecht

51

MFPG Working Group: Business Case for Mechanical Failure Prevention

K. A. Krewer

57

Concurrent Engineering for Mechanical Systems

Mechanical AutoTEST: A Concurrent Engineering Approach to Inherent Testability Assessment of 
Hydro-Mechanical Subsystem Designs

D. K. Bransford, D. L. Gartner and S. A. Wegener

67

A Systematic Approach to Eliminating Faults in space Flight Mechanical Hardware

S. W. Daudt and R. King

77

The Root Cause of All Failure or When Should We Stop Asking Why

C. R. Nelms

83

NALCOMIS Local Area Network: An Incremental Approach to Joining Shipboard Computer 
Applications

P. T. Smiley and J. Polidoro

93
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Poster Session

Metallurgical Analysis of Failed Bolts from the M60 Tank Recoil Mechanism

V. K. Champagne, P. Buckley, M. Levy, R. M. Huie, J. B. Fazli and W. M. Bethoney

105

Proactive Maintenance - The New Technology for Cost Efficient Contamination Control of 
Mechanical Machinery

H. J. Borden, J. C. Fitch and J. W. Weckerly

119

Pilot Survival Rubber Dinghy Liferaft - Leaking of CO2-High Pressure Gas Cylinder

K.Wolf and W.Schoenherr

125

A Dedicated Compressor Monitoring System Employing Current Signature Analysis

K. N. Castleberry and S. F. Smith

133

Nondestructive Evaluation and Information Processing I A Neural Network Approach to Weld 
System Diagnostics: An Optimization Study

J. M. Milano, L. A. Flitter and R. Morris

145

Nondestructive Evaluation and Information Processing I

A Smart Generic Shock Absorber Test Stand

P. J. Sincebaugh

155

Ripple-Load Cracking in Three Alloy Systems

R. A. Bayles, P. S. Pao, S. J. Gill and G. R. Yoder

167

Wear Debris Characterization Combined with Mathematical Pattern Recognition Techniques for 
Condition Monitoring of Tribological Systems

K. Wolf and J. V. Czarnecki

177

Synchronous Signal Processing Techniques for Bearings and Other Machinery Components

W. Hernandez

187

Nondestructive Evaluation and Information Processing II

An Analysis of Gear Fault Detection Methods as Applied to Pitting Fatigue Failure Data

J. J. Zakrajsek, D. P. Townsend and H. J. Decker

199

Shipboard Oil Analysis: A Proactive Maintenance Approach

G. R. Baker

209

Pattern Classifier for Health Monitoring of Helicopter Gearboxes

H. Chin, K. Danai and D. G. Lewicki

221

Pseudo Wigner-Ville Distribution and Its Application to Machinery Condition Monitoring

Y. S. Shin, J-J. Jeon and S. G. Spooner

235

Training Neural Networks with Simulated Vibration Data to Identify Machinery Faults

R. Smith, P. Hayes and T. Walter

251
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Failure Mechanisms and Life Extension

Wear Reliability and Preventive Replacement Policy for Mechanical Components

D. B. Kececioglu and F-B. Sun

263

Dynamics in Monitoring Gear Faults

E. Jantunen and A. Poikonen

279

Fatigue Ratchet Failures in Piping Systems

R. J. Scavuzzo and P. C. Lam

289

Metallurgical Examination of Failed Suspension Lugs

M. Pepi, V. K. Champagne, G. Wechsler, B. McCahill, W. Green, P. Bennett and W. Roy

309

A Generalized Method for Simulating Induction Machine Dynamic Current Characteristics Including 
Nonideal Effects

R. R. Schoen and T. G. Habetler

319

Failure Mechanisms for Rigid Polyurethane Foams Used in Flexural Applications

R. Kundrat and K. E. Hofer

329

Condition Based Maintenance Systems Engineering

Shipboard Maintenance: A "Re-Tooling" Process

A. M. Cieri and A. DiGiovanni

339

Condition Monitoring and Diagnostics of a Reciprocating Compressor

D. J. McCarthy & H. A. Gaberson

349

Real-Time Vibration Health Monitoring for Transiently Operating High-Speed Turbomachinery

S. W. Hite, III

359

A Fuzzy Logic and Neural Network System for Benefit Analysis of Cost Reduction Improvements

S. N. Straatveit

373
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MFPG 48 1994(

Theme: Advanced Materials and Process Technology for Mechanical 
Failure Prevention

Wakefield, MA)

Featured Papers

Avoiding Failures in Advanced Structural Materials

T. W. Eager

3

Smart Structures: On-Line Health Monitoring Concepts and Challenges

Z. Chaudhry and C. A. Rogers

13

Phase Contributes to Accurate Diagnostics of Rotating Machinery

J. I. Taylor

21

Condition Based Maintenance in Power Generation

T. J. Du Bois

33

Machinery Monitoring and Diagnostics

A New Approach to Gear Vibration Demodulation and Its Application to Defect Detection

J. Ma and C. J. Li

43

Optical Oil Debris Monitor

J. Reintjes, R. Mahon, M. Duncan, L. Tankersley,A. Schultz, V. Chen, D. Kover and P. Howard

57

Wavelets for Helicopter Transmission Fault Detection and Classification

R. R. Tenney, J. C. Deckert and A. E. Rhenals

67

Settlement of Alarm Thresholds in Vibration Monitoring for Rotating Machinery

C. S. Liu, Y. S. Shin and J-J. Jeon

77

Application of Fault Detection Techniques to Spiral Bevel Gear Fatigue Data

J. J. Zakrajsek, R. F. Handschuh and H. J. Decker

93

The Automated Transformer Oil Monitor [ATOM]

G. J. Gorton

105
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Failure Analysis

Failure Analysis of an Inconel 718 Barrel Nut from an Army Attack Helicopter

K. J. Bhansali, V. K. Champagne, G. Wechsler and M. Pepi

115

Analysis of Cracking in Pressure Vessel Steel

M. E. Natishan and R. L. Tregoning

131

Metallurgical Examination of a Failed Mixer Pivot Support

M. Pepi, V. Champagne and G. Wechsler

141

Failure Analysis of Hydraulic Valve Actuators

W. C. Porr, Jr., R. L. Tregoning, M. E. Natishan and H. E. Prince

151

Metallurgical Examination of the LAU-7 Nitrogen Receiver Failure

G.Wechsler, V.K.Champagne and D. Broek

161

On the Quantum Electrodynamic Origins of "Scatter" in the Mechanical Properties of Metals

M. Ensanian

171

Evaluation of Materials Properties

Failure Mechanisms of Titanium Aluminide Alloys

W. Wang

185

Fatigue of Butt Welded Joints in Steel Pipes

R. J. Scavuzzo, P. C. Lam and T. S. Srivatsan

195

Investigation of Cavitation-Erosion of Various Alloys as a Basis for Condition Monitoring of 
Hydraulic Pumps

K. Wolf and R. J. Ferrara

213

Fractography of Advanced Structural Ceramics

J. J. Swab and G. D. Quinn

227

Bulk Properties and Failure of Advanced Composites

M. K. Hinders, S. D. Bogan and T-M. Fang

237

X-Ray Diffraction Characterization of Process-Induced Residual Stress

D. J. Snoha

247
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Sensors and Neural Networks

Helicopter Track and Balance with Artificial Neural Nets

H. J. Taitel, K. Danai and D. Gauthier

259

Preventing Mechanical Failures in Resin Transfer Molding Using Embedded Sensors and Neural 
Networks

K. Meissner and P. Sincebaugh

273

Pattern Classification of Vibration Signatures Using Unsupervised Artificial Neural Network

J. K. Kim and Y. S. Shin

283

Magnetostrictive Sensors for Structural Health Monitoring Systems

C. M. Teller and H. Kwun

297

Fiber Optic Sensors for Machinery Monitoring and Control

H. K. Whitesel, C. P. Nemarich and M. J. Ransford

307

Fuzzy Set and Logic Approaches for the Diagnosis of a High Pressure Air Compressor [HPAC]

B. Friedman

319

Applications of Diagnostics

An Integrated Approach to Manufacturing Equipment Condition Monitoring and Product In-Process 
Control

G. W. Carriveau

337

Sector Gate Case Study: Condition Assessment of Chicago Harbor Lock

K. L. Rens, L. F. Greimann, J. Stecker and A. D. Bondoc

347

An Artificial Neural Network System for Diagnosing Gas Turbine Engine Fuel Faults

O. J. Illi, F. L. Greitzer, L. J. Kangas and T. J. Reeve

359

On-Line Diagnostics of Reciprocating Multi-Stage Air Compressors

J. S. Lin and S. Delmotte

369

Nonlinear Correlation Analysis for Rocket Engine Turbomachinery Vibration Diagnostics

J. Jong, J. Jones, P. Jones, T. Nesman, T. Zoladz and T. Coffin

379
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Nondestructive Test and Evaluation

A General Purpose Image Analysis Inspection System

P. Sincebaugh

393

A Real-Time Vision System to Monitor/Analyze the Changes in Composite Specimens During 
Mechanical Testing

J. D. Kleinmeyer and G. B. White

403

Use of Aurally Processed NDE Data to Improve the Probability of Detection

G. M. Light, A. E. Holt, K. D. Polk and W. T. Clayton

411

Fracture Toughness Measurements of Two Specimen Geometries Considering Stability

K. Cho, I. Bar-On and F. I. Baratta

421

The Importance of Diesel Oil Filtration Demonstrated by Surface Layer Activation Wear Monitoring

J. Truhan, C. Covington, C. Colerico and C. Blatchley

433

Page 107



MFPT 49

MFPT 49 1995(

Theme: Life Extension of Aging Machinery and Structures

Virginia Beach, VA)

Featured Papers

Learning from Failure

M. E. Natishan

3

The Evolution of Reliability Engineering and Its Relationship to Life Extension

M. L. Roush , D. Weiss and X. Wang

9

Failure Analysis

Failure Analysis of a Self-Locking Nut from an Army Attack Helicopter

M. Pepi, V. Champagne and S. Grendahl

21

Failure Analysis of a Main Landing Gear Axle

K. Wolf and H. Richter

31

Failure Analysis of the Cobra Pitch Link Self-Locking Nut

V. K. Champagne, S. Grendahl, & M. Pepi

41

Failure Analysis of Quick Reaction Satellite Antenna QRSA Trunnion Castings

W. Wang & M. Wells

59

Failure of a Main Rotor Pitch Cone Bolt from an Army Attack Helicopter

S. Grendahl, V. K. Champagne, G. Wechsler, M. Pepi and D. Snoha

69

Diagnostics I

Detecting Gear Tooth Fracture in a High Contact Ratio Face Gear Mesh

J. J. Zakrajsek, R. F. Handschuh, D. G. Lewicki and DH. J. Decker

91

Gear Pitting Assessment via Time-Frequency Analysis and Demodulation - A Case Study

C. J. Li, J. Limmer and J. Yoo

103

Synchronous Averaging of Multiple Gear Shafts Using an Interpolating Filter

G. Succi

113

Energy Operator and Other Demodulation Approaches to Gear Defect Detection

J. Ma

127

Automated Bearing Fault Detection with Unsupervised Neural Nets

H. Chin

141

A Stochastic Model for Crankshaft Motion in a Compressor

B. Friedman

151
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Life Extension

Design Health Monitoring and Life Extension of Mechanical Dynamic Structures

R. S. Ballinger and D. W. Herrin

161

Life Extension Through Hole Cold Expansion Technology

L. Reid

173

Fiber Optic Based Structural Health Monitoring Techniques

A. D. Kersey and E. J. Friebele

183

Extending the Wear Life of Dry Sliders Using Micro Vibrations from Surface Waviness

M. D. Bryant and A. Tewari

189

Operation of Multiple Hearth Furnaces with Deficient Center Shafts

D. O. Dusenberry, A. A. Liepins and H. Vossoughi

199

Reciprocating Machinery Life Cycle Maximization

G. J. Gorton

209

Diagnostics II

Incipient Fault Detection in Locomotive DC Traction Motors

M. P. Treanor and G. B. Kliman

221

Motor Current Analysis for the Diagnosis of Fault Conditions in a Motor Driven Pump

J. A. Siegler, A. A. Sarkady and C. P. Nemarich

231

A Demonstration of Sensorless Torque Measurement

G. B. Kliman, R. A. Koegl and R. W. DeDoncker

241

Detection of Rotor Defects by Enhanced Torsional Vibration Monitoring

W. C. Hernandez, R. E. Sutermeister and W. D. Tang

251

Sensors Technology

Optical Debris Monitoring

J. Reintjes, R. Mahon, M. D. Duncan, L. L. Tankersley, A. Schultz, V. C. Chen, D. J. Kover, P. L. 
Howard,M. Chamberlain, S. Raghavan and N. Gupta

263

High Speed Image Processing for Wear Debris Monitoring

N. Gupta, S. Srinivasan, S. Raghavan, J. Reintjes, V. Chen and A. Schultz

273

Temperature Sensors for Detecting Failure of Tribological Components

F. E. Kennedy, A. K. Henning, D. Frusescu, L. M. Caballero, X. Tian and T. M. Cook

281

Condition Monitoring Using the Time Stress Measurement Device [TSMD]

L. Popyack and J. Kubler

293
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Time Frequency Analysis

Application of Time-Frequency Analysis to the Monitoring of Machining Processes

P. Loughlin, L. Atlas, G. Bernard and J. Pitton

305

Bearing Monitoring Using Reduced Interference Distributions

W. J. Williams, C. K. H. Koh and J. Ni

315

Time-Frequency Analysis of Crankshaft Speed Data in a Lamborghini V-12 Engine

B. Samimy and G. Rizzoni

327

Time-Frequency Domain Representation for Application to Machine Condition Monitoring

Y. S. Shin and J. E. Harding

337

Time-Frequency Analysis of a Cam Operated Pump

R. A. Rohrbaugh and L. Cohen

349

Detection, Monitoring and Response

Failure Analysis of a Compress Melt Unit from the Control System Perspective

J. Dentler

365

Compensating Machining Errors with Active Structures

M. D. Bryant, R. Friedrich, T. S. West and B. Fernandez

375

FIRM: A Rule-Based Diagnostic Neural Network

B. Hellstrom, J. E. Birdsall and R. Colsher

383

Improved Fault Identification Using Multisensor Wavelet Based Differential Features

J. E. Lopez, J. C. Deckert, and R. R. Tenney

393

Structural Health Monitoring of Large Structures

H. M. Kim, T. J. Bartkowicz, S. W. Smith and D. C. Zimmerman

403

Experimental Study of Embedded Absolute EFPI Fiber Optic Strain Sensors for Civil Structure 
Applications

M. deVries, V. Bhatia, T. Tran, K. A. Murphy and R. O. Claus

413
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MFPT 50 1996(

Theme: Technology Showcase, Integrated Monitoring, Diagnostics & 
Failure Prevention

Mobile, AL)

FEATURED PAPERS

An Historical View of the MFPT Society

H. C. Pusey

3

A Review of Plant Maintenance Methods and Economics

M. J. Neale

17

The History and Application of the Envelope Detector

J. L. Frarey  

25

GENERAL MONITORING TECHNOLOGY

Comparison of Vibration and Oil Analysis

T. H. Crum

47

Integrated Machinery Management

J. W. Taylor

55

Expert Systems, A Decade of Use for Used-Oil Data Interpretation

L. A. Toms

65

MACHINERY DIAGNOSTICS & PROGNOSTICS I

Model-Based Sensor Selection for Helicopter Gearbox Monitoring

V. B. Jammu, J. Wang, K. Danai and D. G. Lewicki

75

Electrical Signature Analysis Applications for Non-Intrusive Automotive Alternator Diagnostics

C. W. Ayers

85

Use of the Decision Support Problem Technique for Propulsion Engine Selection Emphasizing 
Reliability, Maintenance, and Repair Factors: A Limited Example

K. Lynaugh, E. Pogue and B. Fnedman

95

In-Line Oil Debris Monitor (ODM) for the Advanced Tactical Fighter Engine

D. E. Muir, B. Howe

111
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MACHINERY DIAGNOSTICS & PROGNOSTICS II

Application of an Envelope Technique in the Detection of Bail Bearing Defects in a Laboratory 
Experiment

H. Toersen

121

Systems Engineering of an On-Line Diagnostic System

J. S. Lin

133

Turbine Engine Diagnostics Using a Parallel Signal Processor

T. A. Bapty, A. Ledeczi, J R. Davis, B. Abbott, T Hayes and T Tibbals  

141

LUBRICANT CONDITION MONITORING I

Alternate Techniques for Wear Metal Analysis

C.S. Saba and H. A. Smith

151

Current Technology in Oil Analysis Spectrometers and What We May Expect in the Future

M. Lukas and R. J. Yurko

161

An Introduction to the Concept of Profiles

G. Fogel and D. Doll

173

The Mini-Lab Concept as an Alternative to Conventional Oil Analysis

G. Fogel  

183

LUBRICANT CONDITION MONITORING II 

Considerations in Applying Molecular Analysis of Different Fluids in a Condition Monitoring Program

J. R. Powell  

197

Use of FT-IR Spectrometry as a Replacement for Physical Property Testing of Railway Lubricants

D.E.G. Crutcher, R. Gervais and L. A. Toms

207

PARTICULATE/WEAR DEBRIS ANALYSIS I

An Alternative Coding System Defining the Total and Severity of Wear

M. H. Jones and J. Alberich  

219

Development in Wear Debris Morphological Analysis at RAF Early Failure Detection Centres

B. J Roylance, L. M. Jones, A. Luxmoore, A. Killingray, S. Hams and D. Hodges

227

Evaluation of Various Methods to Detect Metallic Wear Particles in Lube Oil Filter Debris

G. C. Fisher

237

Condition Monitoring of Aircraft by Quantitative Filter Debris Analysis (QFDA)

L. G. I. Bennett, S. Swanson, F. D. Koza and J. S. Poland

247
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ON-LINE CONDITION DIAGNOSIS

Flexible Expert System for Automated On-Une Diagnosis of Tool Condition

E. Jantunen, H. Jokinen and R. Milne

259

Advances in Optical Oil Debris Monitoring Technology

J Reintjes, R. Mahon, M.D. Duncan, L. L. Tankersley, A. Schultz, V. C. Chen, P. L. Howard, S. 
Raghavan and N. Gupta

269

A Non-Redundant Sensor Validation Scheme for Transient and Steady-State Condition Monitoring

M. J. Roemer  

277

MACHINERY DIAGNOSTICS & PROGNOSTICS III

A Model-Based Failure Detection, Isolation and Recovery System

Misra and J Sztipanovits

291

Solid-State Active Sensing for In-Situ Health Monitoring

C. A. Rogers and F. Lalande

301

Artificial Knee Joint Controller Characterisation and Condition Diagnosis

K. Mechefske and J. T. Davenport

309

Comprehensive Machinery Monitoring with FFPI Sensors

R. X. Perez, R. A. Atkins, C. E. Lee and H. F. Taylor

319

Classification of Composite Defects Using the Signature Classification Development System

J S. Lin, L. M. Brown and C. A. Lebowitz

329

MICROELECTROMECHANICAL SYSTEMS (MEMS) OVERVIEW

Liquid Viscosity & Density Measurement with Flexural-Plate-Wave Sensors

S. W. Wenzel, B. J. Costello and R. M. White

341

MEMS TECHNOLOGIES

Plasma Micromachined MEMS for Intelligent Diagnostic Sensors

G. J. Galvin and T. J. Davis

353

MEMS Hydrodynamic Bearings: Applications and Implications to Machine-Failure Prevention

K. L. Wood, D. Neikirk, L Busch-Vishniac, W. Weldon, C-S. Chu, Y. Kim, V . Gupta, W. Maddox 
and D. Masser

363

A Distributed, Wireless MEMS Technology for Condition Based Maintenance

K. Bult, A. Burstein, D. Chang, M. Dong, M. Fielding, J. Ho, W. J. Kaiser, E. Kruglick, F. Lin, T. H. 
Lin, H. Marcy, R. Mukai, P. Nelson, K. S. J. Pister, G. Pottie, H. Sanches, 0. M. Stafsudd, K. B. 
Tan, C. M. Ward, S. Xue and J. Yao

373

MEMS-Based Research in Integrated Monitoring and Actuation at Case Western Reserve 
University

M. A. Huff and M. Mehregany

381
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SIGNAL ANALYSIS

Wavelet Domain Characterization & Localization of Modal Acoustic Emissions in Aircraft Aluminum

G. A. Gordon and R. K. Young

393

Overview of Wavelet/Neural Network Fault Diagnostic Methods Applied to Rotating Machinery

J. E. Lopez, I. A. Farber Yeldham and K. Oliver  

405

Helicopter Transmission Diagnostics Using Vibration Signature Analysis

B. E. Parker, Jr., M. P. Carley, R. J. Ryan, M. J. Szabo and H. V. Poor  

419

Multiscale Statistical Modeling Approach to Monitoring Mechanical Systems

K. C. Chou

431

Synchronous Phase Averaging Method for Machinery Diagnostics

J. Jong, M. McBride, J. Jones, T. Fiorucci and T Zoladz  

441

RUSSIAN TECHNOLOGY INTERCHANGE I

Principles and Experience of the On-Condition Application of Oils and Working Fluids to 
Aeronautical Engineering

B. Bedrik, M. Yampolsky, J Szydywar and Y. Ereomine

455

Determination of Technical Status, Causes of Wear and Failure of Machine Parts Using the 
Methods of Metallophysical Analysis

V. Lozovsky  

465

A System of Methods for Identifying the Causes of Failures and Accidents of Aeronautical 
Engineering

Y. Korovkin  

469

Expert - Examination Computer System for Estimating Operational Status of Technical Equipment 
with Accounting for the Reliability of Its Life-Critical Parts

V. Lozovsky and M. Yampolsky

477

RUSSIAN TECHNOLOGY INTERCHANGE II

Methods for Diagnosing the Fatigue Damage Rate of Materials of Machine Elements and 
Estimating Their Fatigue Life

Koftunov

483

Hazardous Wear Prevention System for Friction Units of Gas Turbine Engines

V. A. Stepanov and I. F. Touloupov

493

Equipment for Carrying Out Technical Monitoring of Gas Pumping Units by Lubrication Oil Analysis

B. R. Matveyevsky and V A. Petrosyanz  

503

Basic Trends of Frictional Interaction and Tribodiagnostics

M. A. Bronovets, S. P. Zaritski and A. S. Lopatin

509

Effective Magnetic Method for Detecting Longitudinal Cracks in the Pipes of Pipe-Line Transport

G. Shelihov, V. Usoshin, V. Lozovsky and V. Rozov   

521
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LUBRICANT CONDITION MONITORING III

A New Orbital Ball Type of Viscometer

Abnett and R. Garvey   

525

Estimating Water Content in Oils: Moisture in Solution, Emulsified Water, and Free Water

R. Garvey and G. Fogel  

535

Rapid, Portable Voltammetric Techniques for Performing Antioxidant, Total Acid Number (TAN) 
and Total Base Number (TBN) Measurements

R. E. Kauffman

549

A New Electronic Viscometer Based on Rayleigh Wave Mechanics

J. J. Kauzlarich, R. A. Ross and D. S. Abdallah   

561

PARTICULATE/WEAR DEBRIS ANALYSIS II

A Phenomenological Approach to Wear Debris Analysis

U. Cho and J. A. Tichy

573

Monitoring Fluid System Debris Via Diagnostic Filters

P. Madhavan

579

Developing an Integrated Condition Monitoring System

J. Tranter

587

VIBRATION ANALYSIS/MONITORING

A Fuzzy-Neuro Scheme for Fault Diagnosis and Life Consumption of Rotordynamic Systems

M. J. Roemer

601

Sync-Period Frequency Analysis and Its Application to the Diagnosis of Multiple Element Defects 
of Rolling Bearings

W-Y Wang and M. J. Harrap

611

Coherent Phase Wide Band Demodulation Technique for Turbomachinery Cavitation Detection 
and Monitoring

J. Jong, T. Nesman, W. Bordelon, J. Jones and T. Zoladz

621

Self-aligning Roller Bearings Fault Detection Using Asynchronous Adaptive Noise Cancelling

K. Nezu and Y. Shao

633
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NON-DESTRUCTIVE INSPECTION

Eddy-Current Examination of Large-Diameter Insulated Pipes

J. C. Griffith

643

Off-Line and On-Line Motor Electrical Monitoring and Condition Analysis: Payoffs and Problems

J. R. Nicholas, Jr.  

651

The Use of the Motor as a Transducer to Monitor System Conditions

D. A. Casada and S. L. Bunch

661

Subsurface Defect Detection in Ceramic Materials Using Low Coherence Optical Scatter 
Reflectometer

M. Bashkansky, M.D. Duncan, M. Kahn, D. Lewis, III and J. F. Reintjes

673

Poor Surfaces and Intersections of Surfaces Still Cause Trouble Just LikeThey Used To Do

D. Krashes and J. J. Scutti  

681

FAILURE ANALYSIS I

Gear Crack Propagation Investigations

D. G. Lewicki and R. Ballarini  

693

Detecting Gear Tooth Fatigue Cracks in Advance of Complete Fracture

J. J. Zakrajsek and D. G. Lewicki

703

Metallurgical Examination of a Failed Spiral Bevel Gear

M. Pepi

715

The Development of a Cost Benefit Analysis Method for Monitoring the Condition of Batch Process 
Plant Machinery

B. S. Rajan and B. J. Roylance

725

Failure Analysis of a Pitch Link Self-Locking Nut MS 17825-10

S. Grendahl

737

FAILURE ANALYSIS II

Failure Analysis of Modular Lift Link, Lug Mounting, Self-Locking Nuts

S. Grendahl

751

Multisensor Monitoring of Gear Tooth Fatigue for Predictive Diagnostics

G. A. Gordon, A. K. Garga and C. Moose

763

Prevention of Crankcase Explosions in Reciprocating Compressors

V. A. Cox

775

Experimental and Numerical Study of Vibration Monitoring Applied on Gear Transmission Systems

J. Mahfoudh, C. Bard and D. Play

785
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EQUIPMENT MONITORING AND CONDITION DIAGNOSIS

Low-Speed Mini-Motor Failure Recognition Using Fuzzy Theory

K. C. Siong and K. Nezu

797

Automatic Machinery Fault Detection and Diagnosis Using Fuzzy Logic

C. K. Mechefske, J. Del Mar and D. Prendergast

803

Technology Overview: Shock Pulse Method

L. E. Morando

811

Reliability-Based Maintenance as a Breakthrough Strategy in Maintenance Improvement

G. Fogel and D. Petersen   

821
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Theme: A Critical Link: Diagnosis to Prognosis

Virginia Beach, VA)

FEATURED PAPER

Symptom-Based Fault Diagnosis of Vibrating Structures

H. G. Natke

3

WORKSHOP ON MAINTENANCE ASSET MANAGEMENT 

MIMOSA - A Key to Successful Information Age Equipment Asset Management

J. S. Mitchell

11

FAILURE ANALYSIS

Investigation of Main Rotor Spindle Assembly Retaining Rods for an Army Utility Helicopter 
Fabricated by Three Different Contractors

M. Pepi, V. Champagne, S. Grendahl and K. Bhansali

19

Dynamics of Layered Composite Beams and Plates with a Single Delamination

M. Krawczuk, W Ostachowicz and A. Zak

33

Investigation of Plastic, Plastic, and Creep Response of a Polymeric Clip Using Experimental and 
Numerical Techniques

W. D. Bartlett and J. Sherwood   

43

Effect of lntergranular Surface Attack on the Fatigue Properties of AM355 Material

V. Champagne, S Grendahl, M. Pepi, K. Bhansali and G Liu

53

Maintenance of Treadbelt Shoes for the Shuttle Transporter

R. Lee, P. Becker and N. Salvail

67

Take the Mystery Out of Your Motors

A. McMiIIan

73
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DIAGNOSTICS AND PROGNOSTICS I

Turbomachinery Diagnosis and Prognosis Based on Actively Solicited Impulse Response

W. D. Marscher and C-W Jen

83

Prognostic Issues for Rotorcraft Health and Usage Monitoring Systems

S. Byington, S. E. George and G. W. Nickerson

93

Hierarchical Failure Simulation for Machinery Prognostics

G. A. Lesieutre, L. Fang and U. Lee

103

Developing Prognostics for Diesel Engines

E. J. Lewandowski

111

Intelligent On-Line Detection of Cavitation in Hydraulic Pumps

J. P. H. Steele

121

Quantitative Determination of the Thickness Variation in Thin Shell Structures and Sensing of 
Failure Points

I. Onichtchenko, G. Dovgalenko, A. Kniazkov and G. Salamo

131

An Autonomous Diagnostic/Prognostic System for Shipboard Chilled Water Plants

T G. Edwards and G. D. Hadden

139

DESIGN, FAILURE PREVENTION AND STRESS ANALYSIS

On the Redesign and Material Selection of a Pedal Spindle Used in Bicyles: A Case Study

M. Manoogian, D. Johansen, P. Crawford, R. Nishimuro, J. Foyos, F. Fisher and O. S. Es-Said

151

A Graphical Approach to Spring Design

M. L. Smith, F. E. Fisher and O. S. Es-Said   

161

Infant Crib Failure Analysis Case Study

D. B. Brickman and R. L. Barnett

171

On the Corrosion of AISI 304 and Galvanized Steel at a Meat Packaging Company

D. E. French, I. Hernandez, R. W. Aston, J. M. Busse, M. L. Smith, J Foyos and O. S. Es-Said

181

Stress Analysis of Weldments by Photostress

C-L. Chang and R-C. Lee

191

Interlayer Shear Slip Effects on the Load Transfer Mechanism in Non-Symmetrically Constrained 
Thick Laminated Strips

D. W. Swett

199

Effect of Steady-State Operating Temperature on Power Cycling Durability of Electronic Assemblies

J. M. Kallis and M. D. Norris

219
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SENSORS TECHNOLOGY

Grating-Based Optical Fiber Sensors for Structural Analysis

V. Bhatia, V. Arya, T. D'Alberto, D. Sherr, D. Campbell, M. J. de Vries, R. O. Claus and C. P. 
Nemarich

231

Helicopter Gearbox Vibration Measurement with the Robust Laser Interferometer

H. M. Holland, T C. Goodenow and R. L. Shipman

241

A Prognostic Monitor for Microelectronics Systems Reliability

W. W. Sifre, S. L. Drager and M. J. Walter

251

Highly Effective Real Time Adaptive Holographic Interferometry and Application to Nondestructive 
Testing in Machinery

G.E. Dovgalenko, A. V. Kniazkov, Y. I. Onischtchenko, G. J. Salamo

261

High Reliability Accelerometers for Use in Shipboard Condition Assessment Systems

R. M. Barrett, Jr.

271

Optical Fiber Sensors for Strain Measurement in High-Pressure Air Compressor Bolts

V. Bhatia, M. J. de Vries, K. A. Murphy R. O. Claus and C. P. Nemarich

279

Real Time Interferometric Analysis of Strained Silicone Film

G. E. Dovgalenko, Y. I. Onischenko, A. V. Kniazkov, M. S. Haque, H. A. Naseem and G. J. Salamo

289

DIAGNOSTICS AND PROGNOSTICS II

AR Modeling with Dimension Reduction for Machinery Fault Classification

A. K. Garga, B. T Elverson and D. C. Lang

299

Model-Based Tracking of Hidden Parameter Drift in Dynamical Systems

J. P. Cusumano, D. Chelidze and N. Hecht

309

The Algebraic Determination of Current Components in Induction Motor Driven Machinery

R. G. Mitchiner and M. Kaiser

319

Main Propulsion Reduction Gear Case Study

W. A. Watts

327

Optimizing Reliability, Maintainability and Cost for Shipboard Systems

J. A. La timer, W. C. Momberger and N. Johnson, Jr.

337

Preemptive Maintenance and Intrinsic Health Monitoring

D. K. Hoth

345
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PROBABILISTIC DESIGN, FAILURE ANALYSIS AND SAFETY METHODS

A G-Function-Based Probabilistic Design Methodology for System Reliability

W. Wang and Y-T Wu   

359

Correlation Procedures for Fatigue Life Determination

R. Kouta and D. Play  

369

Comparative Statistical Analysis of Fatigue Crack Growth Data

J. D. Baldwin and C. A. Paul  

379

Probabilistic Life Assessments of Arbitrary Shaped Scarred Boiler Tubes

K. Zarrabi and H. Zhang

389

Analysis of Electromechanical Systems Reliability Using Markov Models

J. Lu and J. D. Baldwin  

399

A New Quantification of the Reliability of Components Subjected to All Types of Fatigue Loads

D. B. Kececioglu and W. Wang  

409

Node-Based Structural Shape Optimization

X. Song and J. D. Baldwin

419

OIL ANALYSIS

Characterization of Debris from F404 Engine Oil Filters by Energy Dispersive X-ray Fluorescence

R. Humphrey

431

Real Time Optical Oil Debris Monitors

J. Reintjes, R. Mahon, M.D. Duncan, L. L. Tankersley, J. E. Tucker; A. Schultz, V. C. Chen, C. Lu, 
T. L. McClelland, P. L. Howard, S. Raghavan and C. L. Stevens

443

Filter Debris Analysis Using XRF

R. R. Whitlock

449

Condition Monitoring of Perfluoropolyether (PFPE) Lubricated Components

R. L. Silvestri

459

Rotrode Filter Spectroscopy Revisited - A Method for Multi-Elemental Analysis of Particles in Used 
Oil

D. P. Anderson and M. X. Lucas

471

Oil Wear Particle Analysis a Predictive Maintenance Tool

R. Dalley  

477
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SIGNAL PROCESSING

Integrated Life Measurement and Diagnostics for Gas Turbine Engines

M. J. Roemer

489

Hybrid Reasoning Techniques for Automated Fault Classification

A. K. Garga and D. L. Hall   

501

Gear and Bearing Diagnostics Using Neural Network-Based Amplitude and Phase Demodulation

E. C. Larson, D. P. Wipf and B. E. Parker; Jr.  

511

Fault Severity Estimation Using a Neural Network Fault Tracking Approach

J E. Lopez, K. Oliver and I. A. F Yeldham   

523

On-Line Wear Assessment of Milling Inserts Using Time-Frequency Distribution and Nonlinear 
Virtual Sensor

J. Li and T-C. Tzeng

531

Machinery Failure Diagnosis Using Discontiguous Detection Method

Y. Shao and K. Nezu

541

NUMERICAL AND ANALYTICAL METHODS 

The Dynamics Stress Intensity Factor of Surface and Internal Crack Subjected to Obliquely Shear 
Waves

I-C. Weng and Z. Ji  

553

Wavelet Transformation; Theory and Engineering Applications

D. Paul, S. M. Pandit and W. Hernandez

563

Failure Assessment of Cylindrical Structures Subjected to Internal Impulsive Spot Loading

M. Moatamedi, B. C. R. Ewan and J. L. Wearing

573

Analysis of Multiple Crack Problems in Finite Structures

M. R. Kratochwill, R. Greif and C. Mauge

579

Space Enrichment Method for Finite Element Approximation of Mixed Boundary Problem in Two-
Dimensional Elasticity

Y. Volpet and B. A. Szabo

589

Dynamic Spherical Cavity Expansion of Thermal-Viscoplastic Material

Z. Jian and L. Chweeteck

599

DATA COLLECTION FOR VIBRATION DIAGNOSTICS 

A Common Sense Approach to Data Collecting: Data Collecting is More Than Putting a Probe on a 
Point and Pushing a Button

J Flowers

609
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LIFE EXTENSION AND DURABILITY

Real-Time Reliability Evaluation of Vibrating Mechanical Structures

U K. Rakowsky and D. Soffker

625

Monitoring Residual Stress in Machinery Using Holographic Techniques

G. Salamo, G. Dovgalenko, Y. Onischenko and A. Kniazkov

637

Measuring Residual Stresses Using a Small Blind-Hole and Phase-Shift Interferometry

A. Kniazkov, G. Dovgalenko, G. Salamo and T. Latishevskaia

641

Transitional Data for Estimation of Gearbox Remaining Useful Life

C. S. Byington and J. D. Kozlowski

649

Navy Submarine Machinery Vibration Monitoring Cost/Benefit and Performance Analysis

G.M. Milner and R. R. Smith, Jr.

659

Perspectives of Monitoring and Control of Vibrating Structures by Combining New Methods of Fault 
Detection with New Approaches of Reliability Engineering

D. Soffker and U. K Rakowsky  

671

Motor Systems Management

J. D. Kueck

683

The Value of Integrating Process Variable Monitoring with Vibration Monitoring – Total Condition 
Assessment

K. McGowan

693
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FAULT DETECTION AND DIAGNOSTICS OF VIBRATING STRUCTURE - 
METHOD AND EXPERIMENTS

Model-Based Diagnosis - Methods and Experience

H. G. Natke and C. Cempel  

705

Damage Detection of Dynamical Systems by SVD and Influence Coefficients

A. Lenzen

721

Dynamics of Multimodal Rotors with Transverse Cracks

P. Goldman, A. Muszynska and D. E. Bently   

731

Case History of Failure Detection in the Dynamic Structure of a Factory Overspeed Test Facility 
Using "Moving Pictures"

E. M. Scheideler

741

Robust Fault Detection of Large Vibrating Structures by Means of Control Theory - Some Principal 
Remarks

D. Soffker

751

Bearing Fault Detection via High Frequency Resonance Technique with Adaptive Line Enhancer

Y. Li, J. Shiroishi, S. Danyluk, T. Kurfess and S. Y. Liang

763

Experimental and Numerical Study of Gear Faults in Gearbox: Evaluation of Dynamic Stress 
Fluctuations

J. Mahfoudh, C. Bard, C. Beigneux and D. Play

773

Fault Diagnosis of Rolling Element Bearings Using Artificial Neural Networks

L. Rajamani and R. Dattagupta

783
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MFPT 52 1998(

Theme: Prognosis of Residual Life of Machinery and Structures

Virginia Beach, VA)

FEATURED PAPERS 

Manning Optimization on Naval Combatants Through Automation

P. T. Enright, Jr. and J. Cornell Owens  

3

Prognosis of Remaining Machine Life Based on Condition

C. Talbott

21

Shop Testing - Is It Worth It?

C. Jackson

29

Application of Reliability Concepts in a Pulp and Paper Mill (MFPT51 paper)

L. Thomas

47

MAINTENANCE TECHNIQUES

Turbine-Generator Maintenance Outage Optimization: Probability/Risk Assessment of Net Present 
Value

M. J. Roemer, R. P. Dewey, B. Atkinson, D. A. Mauney and T. H. McCloskey  

61

A Comparative Study on Performance of Neural-Networks for Condition Monitoring of Rotary 
Machinery

A. Shirkhodaie and K. Muthuswamy

73

Predictive Maintenance by Performance Monitoring of Plant

R. Beebe

83

Implementing a Reliability Centered Maintenance Program at NASA's Kennedy Space Center

R. E. Tuttle and R. R. Pete

95

Monitoring and Diagnosis of Factory Automation Systems Using Causal Network Model-Based 
Diagnostics

G. Provan, Y. El Fattah and A. Darwiche

105
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FAILURE ANALYSIS

Metallurgical Examination of a Failed Blade Lag Shock Absorber from an Army Cargo Helicopter

M. Pepi, S. Grendahl and V. Champagne

117

Bending Fatigue of HDPE and PVC Pipe Joints

R. J. Scavuzzo, T. S. Srivatsan, M. Cakmak and M. Cavak

133

Metallurgical Examination of a Cracked Output Shaft from an Army Cargo Helicopter

V. K. Champagne, G. Wechsler, and M. Pepi

147

Heat Treatment Evaluation of Aluminum Bomb Fins

S. Kohler

161

Failure Investigation and Stress Analysis of Three Way Swivel Shaft of the Fifth Wheel Towing 
Device

J. G. Faller, G. O. White and W. W. Ziegler

179

Current State of Composite Electroless Nickel Coatings

M. D. Feldstein

189

Why Threaded Fastener Specifications Do Not Prevent Failures

D. Aliya

199

On the Materials Selection of Durable Coatings for Cryogenic Rocket Turbopumps

A. Gonzales, O. S. Es-Said, G. Y. Richardson, R. Marloth, I. Hernandez and J. Dizon

207

SIGNAL PROCESSING

Slowly Accumulating Damage as a Dynamical System

J. P. Cucumano and A. Chatterjee

219

Tracking Damage Evolution via Delay Coordinate Embedding

J. P. Cusumano, D. Chelidze and A. Chatterjee

229

Development of Machinery Monitoring and Diagnostic Methods Based on Nonlinear Vibration 
Characteristics

K. A. Loparo and M. L. Adams

239
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SENSORS TECHNOLOGY I

Air-Coupled Ultrasonic NDE of CFCC Materials

T. A. K. Pillai

253

Quantifying Buckling in Center-Cracked, Thin Sheet Aluminum Using a Three-Dimensional Stereo 
Vision Technique

M. A. Sutton and J. D. Helm

261

Application of the Electro-Mechanical (E/M) Impedance Method to Machinery Failure Prevention

V. Giurgiutiu and C. A. Rogers

271

Concepts for the Intelligent Shaft System (ISS)

E. I. Cohen, J. E. Reed and C. P. Nemarich

281

DIAGNOSTICS I

Fault Diagnosis of Helicopter Gearboxes Using Neuro-Fuzzy Techniques

M. A. Essawy, S. Diwakar, S. Zein-Sabatto and A. K. Garga

293

Condition Monitoring of Steam Turbines by Performance Analysis

R. Beebe

303

Operating Condition Effects on Rolling Element Bearing Diagnostics

S. A. Billington, Y. Li, T. R. Kurfess, S. Y. Liang and S. Danyluk

313

Fault Detection in the OH-58A Main Transmission Using the Wavelet Transform

P. D. Samuel, D. J. Pines and D. G. Lewicki

323

Improved Fault Detection Using Multisensor Data Fusion

J. D. Erdley and D. L. Hall

337

Fuzzy-Logic Assisted Bearing Faults Diagnosis

A. Shirkhodaie and S. Subramanian

347

Condition Monitoring by Performance Analysis to Optimise Time for Overhaul of Centrifugal Pumps

R. Beebe

357

Extraction Early Symptoms of Bearing Fault Using Adaptive Neural Networks

Y. Shao, K. Nezu, K. Maekawa and S. Nakashima

367
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SENSORS TECHNOLOGY II

Micromachined Ceramic Pressure Sensors for High Temperature Environments

J. M. English and M. G. Allen

379

Holographic Instruments for Residual Stress Measurement

G. Salamo, G. Dovgalenko, Y. Onischenko and A. Kniazkov

387

Smart Bearing for Railcar Wheelset Monitoring

J. Schoess

393

An Intelligent Tool Condition Monitoring System

P. Fu, A. D. Hope and G. A. King

397

HEALTH MONITORING AND RELIABILITY OF ELECTRONICS

Development and Implementation of a Health Monitoring System for Critical Electronic Systems

M. E. Natishan

409

PROGNOSTICS

Prognosis of Gear Tooth Crack Growth

C. J. Li and J. Yoo

419

Dynamic Prognostics of Rolling Bearing Condition (Extended Abstract)

Y. Li, S. Billington, T. Kurfess, S. Danyluk and S. Liang

429

Prediction of Machine Failure from Accelerated Aging Test Data

V. Divljakovic, M. Henderson, R. Hannula

431

Fault Prediction in Transmissions Using Wavelet Analysis

J-C Lo, R. E. Van Dyck, A. K. Garga and D. L. Hall

441

Gear-Tooth Fault Detection and Tracking Using the Wavelet Transform

R. J. Ferlez and D. C. Lang

451

An Energy Processor as a Model of the Condition Evolution of Machines and Structures

C. Cempel and H. G. Natke

461
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OIL ANALYSIS

The Utilisation of Multivariate Statistical Analysis Techniques for Wear Evaluation from Wear 
Debris and Used-Oil Analysis Data

S. Raadnui and B. J. Roylance

473

Optical Oil Debris Monitoring

J. E. Tucker, J. Reintjes, M. D. Duncan, L. L. Tankersley, A. Schultz, C. Lu, T. L. McClelland, P. L. 
Howard, T. J. Sebok and C. J. Holloway

483

New Lubricanat Evaluation and Acceptance a Laboratory's Perspective

W. R. Herguth

491

Comparison of Common Analytical Techniques to Voltammetric Analysis of Antioxidantsin 
Industrial Lubricating Oils

W. R. Herguth and S. Phillips

499

A New Method for Detecting Shaft Cracks and Tribological Problems in Electrical Rotating 
Machinery

W. D. Marscher

511

DIAGNOSTICS II

Rotating Machinery Energy Loss Due to Misalignment

H. A. Gaberson and R. Cappillino

519
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MFPT 53 1999(

Theme: Failure Analysis: A Foundation for Diagnostics & Prognostics 
Development

Virginia Beach, VA)

FEATURED PAPERS

Zen and the Art of Failure Prevention

D. Raheja

3

Engineering Society Development of Standards and Certification Programs for Failure Analysis 
and Avoidance

W. D. Marscher

11

Integrated Diagnostics and Prognostics Systems

J. Bristow, G. D. Hadden, D. Wrest, D. Busch, K. Kramer, J. Schoess, S. Menon, S. Lewis and P. 
Gibson

19

Not All That Glitters is Technology

K. S. Jacobs

31

NONDESTRUCTIVE EVALUATION

Evaluation of Complex Composite Structures Using Advanced Computed Tomography (CT) 
Imaging

W. H. Green and P. Sincebaugh

41

NDE Surface and Subsurface Defect Detection in Materials Using an Optically Gated Scatter 
Reflectometer

M. Bashkansky, M. D. Duncan and J. Reintjes

51

Reliability Enhancement of Single Crystal Blades Used in Power Generation Gas Turbines

K. G. Lipetzky, R. E. Green, Jr. and P. J. Zombo

61

Noncontact Acoustic Emission System for Remote Fault Detection in Machinery and Structures

R. E. Green, Jr.

71

THE NASA RELIABILITY CENTERED MAINTENANCE PROGRAM (RCM)

RCM Implementation at NASA’s Goddard Space Flight Center, Facility vs. Factory

T. Wechsler

83

RCM Implementation at the NASA Lewis Research Center

R. A. Danks, J. A. Cruz and K. A. Kearns

89
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CASE HISTORIES IN FAILURE ANALYSIS

Failure Analysis of an F-14 Missile Locking Hook

V. K. Champagne

101

Effect of Improper Thermal Treatment on the Performance of an 18% Nickel Maraging Steel Army 
Helicopter Component

M. Pepi

115

New Laser Technology Makes Laser Shock Processing Commercially Affordable

J. R. Harrison and L. A. Hackel

131

TUTORIAL

 Data Collection Strategies And Data Fusion Methodologies For CBM

A. K. Garga, C. S. Byington, D. C. Swanson and T. Merdes

143

SENSORS TECHNOLOGY (CBM)

New Results in the Application of E/M Impedance Method to Machinery Health Monitoring and 
Failure Prevention

V. Giurgiutiu and C. A. Rogers

147

Long-Life Fiber-Optic Pressure Sensors for Reciprocating Machinery Monitoring

T. Poorman, J. Arnold, T. Coleman and M. T. Wlodarczyk

157

Impact Monitoring and Fault Detection Using Piezoelectric Transducers and Wavelet Analysis

X. Deng and V. Giurgiutiu

167

FAILURE ANALYSIS TECHNIQUES

Rotor Acoustic Monitoring System

J. N. Schoess and F. Malver

175

Four Fundamental Root Causes of Machinery Failures: Case Histories

F. Hossain and J. J. Scutti

185

Multidiscipline Analysis of a Fatal LPG Tank Rupture

B. Ross, C. Lange and J. Eischen

197

Statistical Failure Analysis: Its Significance in Reliability Improvements of Earth Moving Machinery

S. Raadnui

209
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FUZZY LOGIC FOR CLASSIFICATION

Multiple Decision Fuzzy Fusion for Neural Network-Based Fault Diagnosis in Helicopter Gearboxes

M. A. Essawy, S. Diwakar and S. Zein-Sabatto

219

An Intelligent Approach to Fault Diagnosis and Prognosis

G. Vachtsevanos and P. Wang

231

Machinery Fault Classification: The Case for a Hybrid Fuzzy Logic Approach

D. L. Hall, A. K. Garga and J. Stover

241

SENSOR TECHNOLOGY (FAILURE ANALYSIS)

Embedded Sensor Technology: Opportunities and Challenges in the Health Monitoring of 
Structural Materials

S. M. Walsh

253

A Novel Acousto-Optic Sensor for the Real-Time, Wide-Area Inspection of Advanced Materials

P. Sincebaugh, W. Green, J. S. Sandhu, H. Wang and W. J. Popek

263

On-Line Electro-Optic Contamination Monitor for Hydraulic Fluid

A. Owen and S. Showalter

271

DIAGNOSTICS AND PROGNOSTICS ANALYSIS APPROACHES

Design of a Self-Healing Magnetic Bearing

H. M. Chen

283

Comparison of Interpolation Methods as Applied to Time Synchronous Averaging

H. J. Decker and J. J. Zakrajsek

293

Non-Invasive Detection of CH-46 Aft Gearbox Faults Using Digital Pattern Recognition and 
Classification Techniques

B. D. Rex, A. A. Sarkady and K. A. Korzeniowski

301

High Pressure Air Compressor Diagnostic Rule Extraction from Trained Feedforward Neural 
Networks

Y. Fan and C. J. Li

313
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PROGNOSTICS

A Probabilistic Approach to the Diagnosis of Gas Turbine Engine Faults

M. J. Roemer and D. M. Ghiocel

325

Bearing Prognostics Based on Adaptation of Stochastic Defect Growth Model

Y. Li, T. R. Kurfess, S. Danyluk and S. Y. Liang

337

Context-Dependent Prognostics and Health Assessment: A Condition-Based Maintenance 
Approach that Supports Mission Compliance

G. O. Allgood and S. W. Kercel

347

Vibration and Oil Debris Feature Fusion in Gearbox Failures

C. S. Byington, T. A. Merdes and J. D. Kozlowski

357

Machinery Diagnostics and Prognostics/Condition Based Maintenance: A Progress Report

G. D. Hadden, B. H. Bennett, G. Vachtsevanos and J. Van Dyke

367

HEALTH MONITORING OF STRUCTURAL SYSTEMS

Part 1

Gas Turbine Engine Vibration Diagnostics Using a Stochastic Decomposition Classifier

M. J. Roemer and D. M. Ghiocel

381

Structural Damage Detection in a Heterogeneous Medium (Abstract only)

R. Ghanem and M. Hayden

393

Identification of Transients in Material Behavior Using a Wavelet Galerkin Method (Abstract only)

R. Ghanem and F. Romeo

395

Part 2

No published papers

NA
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DIAGNOSTICS AND PROGNOSTICS ANALYSIS FOR MACHINERY SYSTEMS

Real-Time Fault Diagnoses and Risk Assessment of Drivetrain Assemblies

J. Pooley, R. Giuntini, K. Church and T. Coffin

399

Expert System for the Diagnosis of the Condition and Pumping Efficiency of Centrifugal Pumps

E. Jantunen and H. Itaranta

409

Bearing and Gear Condition Monitoring System for the ALTAIR Radar Antenna

J-Y. Jong and W. D. Dorland

419

Extraction of Rotating Machinery Noise from Accelerometer Data Using the Spectral Distribution 
Function

S. S. Davis and J. A. Laub

431

Remote Online Vibration Monitoring and Diagnostic Expert System for Steam Turbine Generator 
Sets

J. Dongxiang, N. Weidou and Y. Wenhu

439

DIAGNOSTICS AND PROGNOSTICS ANALYSIS TECHNIQUES

On the Feasibility of Blade Crack Detection Through Torsional Vibration Measurements

K. P. Maynard and M. Trethewey

451

Modal Testing for Damage Detection in Smart Structures Using Sensitivity Enhancing Feedback 
Control

L. R. Ray and L. Tian

461

Statistical Characterization of Continuous Wavelet Transform Magnitude Feature Data for Gear-
Tooth Fault Detection Thresholds

R. J. Ferlez and D. C. Lang

471

Bearing Fault Diagnostics Using Physics-based Finite Element Modeling Techniques - Part 1: 
Bearing Model

J. Dubeck, A. Garga and A. Shirkhodaie

483

Condition Based Maintenance of Machines Using Hidden Markov Models

C. Bunks and D. McCarthy

493

Machinery Failure in Violent Environment

H. A. Gaberson, D. Pal and R. S. Chaplerr

505

MISCELLANEOUS

Predicting and Avoiding Natural and Critical Frequencies in Structures: An Experimental Approach 
Using Operating Deflection Shapes (ODS) versus Finite Element Analysis (FEA) (Paper presented 
at MFPT 52)

S. Lingonde

525
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MFPT 54 2000(

Theme: Improving Productivity Through Applications of Condition 
Monitoring

Virginia Beach, VA)

FEATURED PAPERS

The Role of Condition Monitoring in Supply Chain Effectiveness

R. L. Schuyler

3

Proactive Maintenance Using Condition Monitoring, Diagnostics and Prognostics at DOFASCO

M. F. Reis

13

Turning Data into Answers…Making Machine Condition Monitoring More Relevant to Company 
Goals

R. James

23

FAILURE ANALYSIS CASE HISTORIES

Review of Recent Army Aviation Component

M. Pepi

37

Utilizing the Structural Detail Method to Access the Fatigue Service Life - Tractor-Trailer Vehicle 
Frame Example

J. G. Faller and W. W. Ziegler

53

A Nonlinear State Space Approach to Tracking Damage Evolution: Experimental Application to a 
Gearbox

D. Chelidze, J. P. Cusumano and A. Chatterjee

63

Failure Analysis of a Helicopter Tail Rotor Input Flange

V. K. Champagne

73

GAS TURBINE DIAGNOSTICS

Application of Double Resampling to Shaft Torsional Vibration Measurement for the Detection of 
Blade Natural Frequencies

K. P. Maynard, M. Lebold, C. Groover and M. Trethewey

87

A Radial Basis Function Networks Approach in Turbine Engine Prognosis

D. H. Widyantoro, J. Yen, J. Wall, T. P. Hanratty, J. C. Dumer, R. J. Hammell, II and R. A. Helfman

95

Advanced Diagnostics and Prognostics for Turbomachinery

M. J. Roemer and G. J. Kacprzynski

105

Spectral Properties of Signals from a Gear-Pair Transmission with Evolving Damage

J. P. Cusumano, J. Sikora, D. Chelidze and A. Chatterjee

121

Current Thinking & Progress in the Development of Training & Accreditation Standards in 
Condition Monitoring & Diagnostics of Machinery

R. B.K.N. Rao

135
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CORROSION

Continuous On-Line Corrosion Monitoring Systems

J. P. Bristow and J. C. Ryder

149

Investigation into the Corrosion Problems of a Gun Barrel Tube

M. Qurashi

159

Mechanical Evaluation of Brass Plugs for HD Ton Containers and Examination of Corroded Plugs

J. Kelley, J. Beatty, B. Placzankis and C. Hubbard

167

Cerium Oxidation (CerOx) System Operation and Results of Inerts and Explosive Samples

L. Schwenk, M. Qurashi, S. Poehlein and S. Weddle

179

LASERNET FINES Optical Wear Debris Monitor - A Navy Shipboard Evaluation of CBM Enabling 
Technology

J. E. Tucker, J. Reintjes, T. R. Galie, A. Schultz, C. Lu, L. L. Tankersley, T. Sebok, C. Holloway 
and P. L. Howard

191

DIAGNOSTICS AND PROGNOSTICS

Dynamic Simulation of Mechanical Fault Transition

C. D. Begg, C. S. Byington and K. P. Maynard

203

Time to Failure Prediction of a Rotating Beam - A Case Study

C. J. Li and J-H. Lee

213

A Practical Application of Probabilistic Neural Networks to Machinery Failure Prevention

K. Logan, T. R. Galie and C. Savage

223

Ball Bearing Diagnostics in Run-to-Failure Lifetime Testing

X. Ribadeneira, T. R. Kurfess, S. Billington and Y. Li

237

Feature Tracking and Prediction for Gear Tooth Breakage Prognostics

K. McClintic, K. Reichard, D. Hall, D. Swanson and G. W. Nickerson

247

Platform Level Reasoning for an SH-60B Helicopter Using Intelligent Agents

D. C. Lang, A. K. Garga, G. F. Kasmala, E. O. Scheie and C. S. Byington

257
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DISTRIBUTED SYSTEM ARCHITECTURE

Distributed System Architecture Alternatives for Condition-Based Maintenance (CBM)

J. N. Schoess

269

An Internet-based Machinery Health Monitoring System

R. Orsagh, M. Roemer and B. Atkinson

277

Early Detection of Railcar Bearing Failure - A System Architecture Perspective

J. N. Schoess

285

Machinery Diagnostics and Prognostics/Condition Based Maintenance: Installation Onboard the 
USNS MERCY

G. D. Hadden, B. H. Bennett, G. Vachtsevanos and J. Van Dyke 

291

Methods to Estimate Measures of Effectiveness and Measures of Performance for CBM Systems

M. A. Essawy and S. Zein-sabatto

301

NONDESTRUCTIVE EVALUATION

Real-Time Sensors for the Nondestructive Evaluation and Characterization of Advanced Materials 
and Components

P. Sincebaugh, W. Green, J. S. Sandhu, H. Wang and W. J. Popek

315

Development of Real Time Ultrasonic Imaging

W. R. Davis and B. Lasser

325

Mapping Resin in Composite Laminates Using X-ray Computed Tomography (CT) Imaging

W. H. Green and S. M. Walsh

333

Final Frontier of Ultrasound: Realization of High Frequency Non-Contact Analysis

M. C. Bhardwaj, I. Neeson, G. F. Stead and L. Vandervalk

343

Case Histories for Early Warnings of Rotating Machinery Problems

P. I. Nippes and E. N. Galano

351

SIGNAL ANALYSIS FOR DIAGNOSTICS

Wavelet-Based Filter Design for Gear Tooth Fault Diagnostics and Prognostics

K. M. Reichard and A. J. Miller

365

The Coherent Phase Line Enhancer (CPLE), An Advanced Diagnostic Technique

J-Y. Jong, W. D. Dorland and T. Fiorucci

375

Fault Classification by a Neurofuzzy Network

P. Meesad and G. G. Yen

389

Incipient Arc Detection of Large DC Motors Based on an Arcing-Model Matched Filter Response

G. O. Allgood, B. R. Upadhyaya, G. B. Brown and E. O. King

397

Extending the Use of the Phase Modulation Function in Gear Health Monitoring

M. B. Van Dyke, K. M. Reichard and D. C. Swanson

407
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COST ANALYSIS FOR TOTAL OWNERSHIP COST (TOC)

Simulation Based Design as an Enabler for Condition-Based-Maintenance and Total Ownership 
Cost Reduction for Undersea Vehicles

B. G. Gauthier, J. T. Gomez, W. A. Kusmik and J. S. Griffin

419

Simulation Based Design and Lifecycle Cost Estimating

A. Yukish

431

Advanced Steam Turbine-Generator Maintenance Planning Using Prognostic Models

M. J. Roemer, G. Kacprzynski and T. H. McCloskey

439

PREDICTION OF MATERIAL FAILURE

Structural Response and Durability of Integrally Stiffened Composite Structures

L. Minnetyan and C. C. Chamis

459

Oscillating Stress on Viscoelastic Behavior of Thermoplastic Polymers

R. J. Scavuzzo

483

Use of Constitutive Equations to Predict Current Fracture Safety of Pressure Vessels

M. E. Natishan, M. T. Kirk and W. Wagenhofer

491

Some Fundamental Issues in Damage Tracking, with Application to a Low-Dimensional Model of a 
Gear-Pair Transmission

J. P. Cusumano, A. Chatterjee and D. Chelidze

507

SENSORS TECHNOLOGIES

Stress Wave Acoustics Analysis for the CH-46 Sea Knight Rotor System

S. Menon and J. N. Schoess

521

Honeywell Corrosive Environment Monitor (CEM) for Condition-Based Inspections

F. Malver, P. Gibson, S. Lewis, R. Jiracek, J. Volk, S. Menon, D. Busch, J. Moffatt and R. Crane

529

Advanced Bearing Condition Diagnosis Using Acoustic Emission Measurements

J-Y. Jong, W. D. Dorland, R. A. Smith and T. F. Zoladz

537

Structural Surface Intensity as a Diagnostic Indicator of Machinery Failure

J. C. Banks and S. Hambric

551

Smart Sensors and Smart Sensor Network Systems

A. Chu, F. Gen-Kuong and B. Swanson

559

Application of IEEE P1451 ‘Smart Transducer Interface Standard’ in Condition Based Maintenance

B. Wright and M. Dillon

571
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DIAGNOSTICS AND PROGNOSTICS FOR MACHINERY SYSTEMS

A Bearing Diagnostic Program for Education and Exploratory Research

S. A. McInerny and Y. Dai

583

Helicopter Health Monitoring and Failure Prevention Through Vibration Management Enhancement 
Program

V. Giurgiutiu, L. Grant, P. Grabill and D. Wroblewski

593

Model-Based Predictive Diagnostics for Primary and Secondary Batteries

J. D. Kozlowski and C. S. Byington

603

An Application of Neural Network to Feature Extraction of Machinery Diagnosis

T. Matsuura and Y. Shao

613

Review of Vibration Analysis Methods for Gearbox Diagnostics and Prognostics

M. Lebold, K. McClintic, R. Campbell, C. Byington and K. Maynard

623

Residual and Difference Feature Analysis with Transitional Gearbox Data

K. McClintic, M. Lebold, K. Maynard, C. Byington and R. Campbell

635

INDUSTRIAL CASE HISTORIES

Vibration and Phase Analysis of 3300 Horsepower Motors with Vibration Amplitudes over 1.0 
in/sec (0-pk)

K. R. Guy

649

Electronic Purification Makes Gas Turbine Lube Oil Better than New at Refined Sugars, Inc.

G. Munson and F. Hoch

669

Moving Towards Open Systems and Prognostics - A Case Study

T. R. Galie

679

Ambiguity Identification of Machinery Diagnoses

J. C. Pooley III

691

Simplified Maintenance Activities for Productivity Improvement

S. Raadnui

697

Case History Fatigue Cracking in Casings for Retractable Fin Stabilizers

K. Arden

705

MISCELLANEOUS

Utilization of Root Cause Failure Analysis in the Investigation of Marine Deck Fitting Failures 
(Paper presented at MFPT 53)

D. S. Huff and K. M. Lynaugh

715
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MFPT 55 2001(

Theme: New Frontiers in Integrated Diagnostics and Prognostics

Virginia Beach, VA)

FEATURED PAPER

Vibratory Locomation Revisited

H. A. Gaberson, P. L. Stone, J. B. Curry and R. S. Chapler

3

DIAGNOSTICS

Gear Fatigue Crack Diagnosis by Vibration Analysis Using Embedded Modeling

C. J. Li and J. Lee

17

Comparative Evaluation of Structural Surface Intensity to Statistical Features for Gearbox Failures

J. C. Banks, R. L. Campbell and C. Byington

27

A Hybrid Stochastic-Neuro-Fuzzy Model-Based System for In-Flight Gas Turbine Engine 
Diagnostics

D. M. Ghiocel and J. Altmann

37

Diagnostic Feature Comparisons for Experimental and Theoretical Gearbox Failures

R. L. Campbell, J. C. Banks, C. Begg and C. Byington

47

Real-Time Condition Based Maintenance for High Value Systems

W. W. Matzelevich

57

Review of Vibration-Based Helicopters Health and Usage Monitoring Methods

V. Giurgiutiu, A. Cuc and P. Goodman

69

FAILURE MODES AND ANALYSIS I

Aftermarket Parts: Are They All They Are "Cracked" Up to Be?

V. K. Champagne

81

Failure Modes and Predictive Diagnostics Considerations for Diesel Engines

J. Banks, J. Hines, M. Lebold, R. Campbell, C. Begg and C. Byington

93

The Role of Manufacturing Defects in Munition Component Failures

M. Pepi

103

Evaluating the Impact of Environmentally Friendly Cleaners on System Readiness

W. Ziegler and A. Walker, Jr.

117

Estimation of Reliability Growth Determination in Cracked Specimens Under Fatigue Failure

M. Riahi and M. Aslanimanesh

127
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PROGNOSTICS

A Prognostic Modeling Approach for Predicting Recurring Maintenance for Shipboard Propulsion 
Systems

G. Kacprzynski, M. Gumina, M. J. Roemer, D. E. Caguiat, T. R. Galie & J. J. McGroarty

139

Prognostic Enhancements to Naval Condition-Based Maintenance Systems

M. J. Roemer, G. J. Kacprzynski, A. Palladino, T. Galie, C. Byington and M. Lebold

151

Prediction Methods and Data Fusion for Prognostics of Primary and Secondary Batteries

J. D. Kozlowski, M. J. Watson, C. S. Byington, A. K. Garga and T. A. Hay

165

FAILURE MODES AND ANALYSIS II

Effects of Shot Peening Processing on the Fatigue Behavior of Three Aluminum Alloys And TI-AL-
4V

J. Campbell

177

Ejection-Seat-Quick-Release-Fitting – Quantitative Fractography and Estimation of the Local 
Toughness Using the Topography of the Fracture Surface

K. Wolf

185

A Comparison of Fatigue Design Methods

R. J. Scavuzzo

193

SENSORS AND AUTOMATED REASONING

Robust Laser Interferometer Findings Relative to Condition Monitoring and 
Diagnostics/Prognostics Engineering Management

M. F. Karchnak, A. J. Hess and T. Goodenow

205

Application of Torsional Vibration Measurement to Shaft Crack Monitoring in Power Plants

K. Maynard, M. Trethewey and C. Groover

217

Methods to Estimate Machine Remaining Useful Life Using Artificial Neural Networks

M. A. Essawy

227

Automated Recognition of Advanced Vibration Features for Machinery Fault Classification

K. McClintic, R. Campbell, G. Babich, A. Garga, J. Banks, M. Thurston and C. Byington

237

Development of Diagnostic and Prognostic Technologies for Aerospace Health Management 
Applications

M. J. Roemer, G. Kacprzynski, E. Nwadiogbu and G. Bloor

247
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TOTAL OWNERSHIP COST

Enhanced FMECA: Integrating Health Management Design and Traditional Failure Analysis

G. Kacprzynski, M. J. Roemer, C. Byington and R. Campbell

261

Issues in the Design and Optimization of Health Management Systems

M. Yukish, C. Byington and R. Campbell

275

Cost Benefit Analysis Models for Evaluation of VMEP/HUMS Project

V. Giurgiutiu, G. Craciun and A. Rekers

285

FEATURE EXTRACTION

Extraction of Bearing Fault Transients from a Strong Continuous Signal via DWPA Multiple Band-
Pass Filtering

J. Altmann and J. Mathew

297

Minimizing Load Effects on NA4 Gear Vibration Diagnostic Parameter

P. J. Dempsey and J. J. Zakrajsek

307

The Use of Histograms for Detection of Electrical Insulation Breakdown

J. Wang and S. McInerny

319

Detection and Severity Assessment of Faults in Gear Boxes from Stress Wave Capture and 
Analysis

J. C. Robinson

329

Assessment of Data and Knowledge Fusion Strategies for Diagnostics and Prognostics

G. J. Kacprzynski, M. J. Roemer and R. F. Orsagh

341

Machinery Diagnostic Feature Extraction and Fusion Techniques Using Diverse Sources

C. Lee and J. Pooley, III

351

STANDARDS DEVELOPMENT

Standards Developments for Condition-Based Maintenance Systems

M. Thurston and M. Lebold

363

Development of Performance and Effectiveness Metrics for Mechanical Diagnostic Technologies

R. F. Orsagh, M. J. Roemer, C. J. Savage and K. McClintic

375
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SMART SENSORS

The Clients’ View of CBM in 2001

L. Watt

389

Conductive Polymer Sensor Arrays – A New Frontier Technology for CBM

J. N. Schoess

393

Intelligent Sensor Nodes Enable a New Generation of Machinery Diagnostics and Prognostics

F. M. Discenzo, D. Chung, A Twarowski and K. A. Loparo

405

SensWeb: A Wireless Self-Organized Cooperative Sensor Network Topology

J. N. Schoess and S. Menon

415

INDUSTRIAL CASE HISTORIES

Industrial Case Histories 423 ntegrally Stiffened Composite Structures

K. R. Guy

459

Troubleshooting Vibration Problems – A Compilation of Case Histories

N. L. Baxter

467
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MFPT 56 2002(

Theme: Failure Prevention Technology to Improve the Bottom Line

Virginia Beach, VA)

FEATURED PAPERS        

Failure Prevention in the 21st Century

R. L. Eshleman

3

What Every Reliability Professional Should Know

R. L Schuyler

DATA FUSION

Hydroelectric Generator Condition Monitoring: How Market-Driven Operation can Affect Unit 
Behavior

T. J. Walter, G. B. Hirschman, M. K. Krikorian and A. J. Westmacott

29

Shipboard Demonstration of a Machinery Monitoring System

L. D. Johnson and T. A. Merdes

39

 Machine Learning Methods for Helicopter HUMS

S. Menon and R. Hamza

49

Conceptual and Tool Advances in Machinery Preventive Diagnostics

D. M. Ghiocel and J. Altman

57

Fusion-Based Prognostics/Diagnostics for Oil-Wetted Components in Gas Turbine Engines

R. F. Orsagh, M. J. Roemer and C. J. Klenke

67

Application of Cluster Analysis for the Diagnosis of Rotating Machines

L. del Castillo, M. Artes and J. C. Garcia-Prada

81

FAILURE ANALYSIS METHODS AND PRACTICES

Metallography…A Look Inside

M. Pepi

93

Detection of Thermal Damage in X2M Steel Components Using Barkhausen Noise Analysis 
Techniques

V. Champagne, P. Sincebaugh and M. Pepi

103
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OPEN SYSTEMS ARCHITECTURE FOR CBM

 A Framework for Next Generation Machinery Monitoring and Diagnostics

M. Lebold, K. Reichard, P. Hejda, J. Bezdicek and M. Thurston

115

Open System Architecture for Condition-Based Monitoring – A CORBA/XML Implementation

D. Gilbertson and B. Chidambaram

127

MIMOSA/OSA-CBM Proposed Information Standard Paves the Way for Wireless e-Diagnosticsä

R. Lally and A. Rabiner

139

Autonomous Agent Architecture for Industrial Distributed Control

F. Maturana, R. Staron, P. Tichy and P. Slechta

147

Pump Diagnostics Using an Open Systems Architecture

F. M. Discenzo, D. Chung, J. Bezdicek, P. Hejda, D. Cernohorsky and O. Flek

157

FAILURE ANALYSIS LESSONS LEARNED

Chloride Contamination Leads to Tl-6AL-4V Blackhawk Compressor Impeller Failures

W. Ziegler

169

Effects of the FLASHJETÒ Paint Removal Process on the Fatigue Properties of Al 7075-T6 and Al 
2024-T3

J. Campbell, V. K. Champagne, S. M. Grendahl, W. W. Ziegler and J. E. Catalano

179

Diesel Engine Valve Failures

D. Morehouse, J. Porter, J. Hiltz and M. Brauss

189

INDUSTRIAL CASE HISTORIES I

Industrial Case Histories

K. R. Guy

205

PROGNOSTICS

Integrating Prognostic Modules into Existing Naval CBM Systems

C. S. Byington, M. J. Roemer, M. J. Watson, K. Grieb, M. S. Lebold, J. C. Banks and T. Galie

253

Enhancing Gear Physics-of-Failure Models with System Level Vibration Features

G. J. Kacprzynski, M. J. Roemer, C. S. Byington, G. A. Modgil, A. Palladino and K.P. Maynard

263

Development of the Asset Health Management System for the Marine Corps Advanced 
Amphibious Assualt Vehicle

J. C. Banks, K. M. Reichard and M. S. Brought

277

Probabilistic Modeling Techniques for Optimal-Cost Risk-Based CBM Strategy

D. M. Ghiocel

287

Using Modeling to Predict Vibration from a Shaft Crack

J. H. Maxwell and D. A. Rosario

299
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GEAR DIAGNOSTICS

Spur Gear Root Fatigue Crack Prognosis via Crack Diagnosis and Fracture Mechanics

C. J. Li and S. Choi

311

Gear Crack Detection Using Tooth Analysis

H. J. Decker

321

Principal Components Analysis of Triaxial Vibration Data from Helicopter Transmissions

I.Y. Tumer and E. M. Huff

331

A Comparison of Residual Signal Extraction Techniques for Gear Fault Detection – Physics and 
Signal Processing

K.  M. Reichard, K. T. McClintic and M. S. Lebold

343

Evaluation of Standard Gear Metrics in Helicopter Flight Operation

M. Mosher, A. H. Pryor and E. M. Huff

353

Detection of Gear Tooth Pitting Using Instrumental Variable Autoregressive Modelling

W. Wang

367

SENSORS

Wireless LAN Technology for Prognostics and Health Monitoring

G.W. Nickerson and L. Watt

377

An Intelligent Wireless Data Gathering System for Condition Based Maintenance

C. McLean and D. Wolfe

389

Fiber Optic Sensors for Health Monitoring of Machinery, Infrastructure and Aircraft

K. R. Cooper, B. A. Childers, S. Poland, K. Furrow, T. Wavering and K. A. Murphy

399

Machinery Sensor and Control System Failures – A Case History and Analysis

R. C. Tate and C. P. Nemarich

409

Feasibility of Corrosion Sensors for Condition Based Maintenance of Depleted Uranium 
Penetrators (from MFPT 55)

P. F. Buckley and J. V. Kelley

417
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THE BUSINESS CASE FOR CONDITION BASED MAINTENANCE

Real Options Analysis as a New Economic Tool Linking CBM Investments to Business Strategy

F. M. Discenzo

429

Enhanced Reliability Analysis and Capabilities of the Turbo-X Program for Maintenance 
Optimization

R. Orsagh, M. J. Roemer and S. Hesler

439

Predictive Maintenance – The Effect on a Company’s Bottom Line Part 1 – The Global View

B. Johnson and J. H. Maxwell

453

Predictive Maintenance – The Effect on a Company’s Bottom Line Part 2 – Calculating Avoided 
Cost

B. Johnson and J. H. Maxwell

469

 DIAGNOSTIC TECHNIQUES

Condition Monitoring for Life Extension of Fast, High Density Battery Charging

J. D. Kozlowski, T. A. Hay, A. K. Garga and M. J. Watson

485

Examination of Successful Modal Analysis Techniques Used for Bladed-Disk Assemblies

R. F. Orsagh and  M. J. Roemer

495

The Future Role of Current Analysis in Predictive Maintenance

N. P. Bethel and J. R. Nicholas, Jr.

507

Prediction of Machine Performance Using Recurrent Neural Networks

M. A. Essawy

517

INDUSTRIAL CASE HISTORIES II

Vibration Cases by Classifications

C. Jackson

527

May the Force NOT be With You

C. Jackson

553
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MFPT 57 2003(

Theme: Impact of Prognostics on Organizational Success

Virginia Beach, VA)

FEATURED PAPERS

The U.S. Army Lead the Fleet Program: A Structural Approach to Predicting Helicopter Failures

M. McFalls and D. White

3

Non-Destructive Evaluation for Condition Based Maintenance and Prognostics Health Monitoring 
of Legacy and New Platforms

N. Goldfine and V.  Zilberstein

17

The “Real” History of Real-Time Spectrum Analyzers: A Trip Down Memory Lane

J. Deery

31

DIAGNOSTICS AND SIGNAL ANALYSIS I

Sensor Integrated On-Line Prognostics of Bearing Incipient Defect Based on Artificial Neural 
Network

J. Y. Zhang, O. C. Guerin and S. Y. Liang

43

Using Wide-Band Acoustic Emission to Determine Changes in the Condition of Rolling Element 
Bearings

G. R. Drummond, C. J. Mills, J. F. Watson and T. Walter

53

Automated Fault Detection and Diagnostics for a Paper Winder Using a Bayesian Belief Network

L. J. Yu,  M. D. Osborn, T. L. Johnson, T. Coogan and M. Dermott

61

Rotor Transverse Crack Detection and Diagnosis Using Embedded Modeling

K. K. McKee and C. J. Li

71

AAAV Prognostic System Vibration Sensor Selection and Location Analysis

J. C. Banks, B. Ramaswamy and K. M. Reichard

81

A Bluetooth-Based Wireless Network for Distributed Shipboard Monitoring and Control Systems

J. Hoover, A. A. Sarkady,  C. B. Cameron and Henry Whitesel

91
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 SENSOR TECHNOLOGIES

 Photonic Sensors for Condition Based Monitoring

M. White and C. Templeman

103

Fluid Pressure Monitoring of Roller Bearing Defects

R. Haberman and J. Clift

113

Application of MEMS-Based Acoustic Sensors in the Detection of Machinery Wear and Failure

M. Pedersen

123

 Monitoring Rolling Element Bearings Using Fiber Optic Rolling Element Sensing Technology 
(FOREST)

A. P. Conkey, J. C. Juarez and H. F. Taylor

133

 Monitoring Strain in Composites with Embedded Magnetic Strain Sensor

S. M. Hess, W. J. Biter, S. J. Oh, G. M. Hanket, D. Heider and Z. Yu

149

DIAGNOSTICS AND SIGNAL ANALYSIS II

Aviation Diagnostic and Engine Prognostic Technologies (ADEPT) for the CHINOOK’s T55 Engine

A. Stramiello, R. Ling, G. J. Kacprzynski and M. J. Roemer

161

Reconstruction of Periodic Sonar Signals Hidden in Wideband Noise Using Ensemble Averaging 
and Multi-Rate DSP

S. P. A. Peterson, A. A. Sarkady and C. B. Cameron

173

SYSTEMS AND MATERIALS SYSTEMS FAILURE ANALYSIS I

Analysis of a Piston Pump Failure

R. J. Bishop, Jr., G. E. Totten and C. G. Fey

189

PROGNOSTICS I

Prognostics for Accessory Drive Gearboxes on Fixed-Wing Aircraft

L. P. Swiler and W. E. Grube

201

Gearbox Fault Prognosis Using Fuzzy Learning Vector Quantization Neural Network

I. Abu-Mahfouz

211

Probabilistic Life Forecasting of Electric Motors and Driven Equipment

M. B. House, G. L. Flickinger, H. A. Sutherland and T. P. Repoff

221

An XML-Based Implementation of the OSA-CBM Standard Using SOAP Over HTTP

M. Lebold, D. Ferullo and K. Reichard

231
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SYSTEMS AND MATERIALS SYSTEMS FAILURE ANALYSIS II

Applications and Limitations of Markl’s Fatigue Analysis Method

R. J. Scavuzzo

247

Metallurgical Examination of Explosively Bonded Refractory Metal Gun Tube Liners

M. Pepi, D. Snoha, J. Montgomery and W. de Rosset

255

HVOF Application of Nickel and Nickel Alloy Jackets to Tungsten Heavy Alloy Penetrators (This is 
an MFPT 56 paper)

 J. V. Kelley

283

Fault Diagnosis of Turbo Generators Using Artificial Neural Networks

L. Rajamani

295

DIAGNOSTICS AND SIGNAL ANALYSIS III

Utility of Projection Network for Diagnosis of High Pressure Air Compressor Faults

C. Jansuwan and C. J. Li

307

Rotordynamic Fault Diagnostics Using Phase Coherent Filtering

J. C. Pooley, III and S. R. Murray

317

Effects on Diagnostic Parameters after Removing Additional Synchronous Gear Meshes

H. J. Decker

325

Application of Nonlinear Dynamics to Machinery Condition Monitoring

W. S. Hill and T. J. Walter

335

Shipboard Automated Maintenance Decision Support System

A. Rabiner and R. Lally

345

SYSTEMS AND MATERIALS SYSTEMS FAILURE ANALYSIS III

Common Failure Modes in Axial Piston Pumps

R. J. Bishop, Jr., G. E. Totten and C. G. Fey

357

Failure Analysis of a PM Parachute Harness Component

V. Champagne and S. Grendahl

367

DIAGNOSTIC METHODS

Stationary Statistics of Condition Indicators Between Helicopter Transmissions

D. Hochmann and E. Bechhoeffer

379

HMMS for Diagnostics and Prognostics in Machining Processes

P. Baruah and R. B. Chinnam

389
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PROGNOSTICS II

An Approach Directed Toward Fundamental Improvements in Prognostics

M. F. Karchnak, A. J. Hess and T. Goodenow

401

Predicting Machinery Remaining Life Using Risk Management (RiskMAN)

R. E. Giuntini and J. C. Pooley, III

413

An Overview of Structural Health Monitoring and Damage Detection Strategies

S. Saadat, M. N. Noori and G. D. Buckner

423

DIAGNOSTICS AND SIGNAL ANALYSIS IV

Using Acoustics to Assess the Condition of Heart Valves

H. Lee and T. J. Walter

439

A Mission-Based Logistics and Maintenance Support Cost Simulation Environment

R. F. Orsagh, M. Schoeller, M. J. Roemer and E. C. Allen

449

Diagnostic Algorithms for Bearing Cage Crack Detection

C. J. Li and Y. Fan

459

Optimizing a Condition Based Maintenance Program with Gearbox Tooth Failure

D. Lin, M. Wiseman, D. Banjevic and A. K. Jardine

469

Vibration Diagnostics of a Large Centrifugal Compressor

R. Orsagh and M. Watson

485

TUTORIALS

Data Acquisition

K. R. Guy

497

Data Analysis

K. R. Guy

511

How Wrong Signal Processing Can Lead to Problems

J. L. Frarey

535

Variable Speed Drives

N. L. Baxter

567

A Practical Guide to Rotor Dynamics

M. E. Leader

585
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MFPT 58 2004(

Theme: MFPT Technologies to Meet Corporate Goals

Virginia Beach, VA)

ON-LINE CONDITION BASED MAINTENANCE

An Integrated Design Evaluation Architecture for Condition-Based Maintenance

G. Hirschman, L. Bardsley, H. Lee, T. Galie and R. Leinbach

3

On Line Operation of Lasernet Fines with Accurate Sampling

J. E. Tucker, J. Reintjes, L. L. Tankersley, T. Sebok, S. Fjerdingstad and P. L. Howard

13

Auto-associative Model Input Variable Selection for Process Monitoring

J. W. Hines, A. Usynin and S. W. Wegerich

21

Web-based Condition Monitoring and Fault Diagnosis for Effective Maintenance

A. N. Cheuk and P. W. Tse

31

SIGNAL ANALYSIS 

Recent Advances in Bearing Diagnostic Techniques for Helicopter Gearboxes

R. B. Randall, J. Antoni and F. Bonnardot

41

Dynamic Effects Influencing Drill Wear Monitoring

E. Jantunen

51

SENSORS TECHNOLOGY 

Development of Distributed Wireless Smart Sensors for Gearbox Prognostic Applications

M. Lebold, D. Boylan, K. McClintic, D. Dobbins and J. McKeman

63

Development of a Smart Wireless Sensor for Predicting Bearing Remaining Useful Life

T. J. Walter and H. Lee

77

Sensor Validation and Recovery for Combustion Turbines in Electrical Power Generation

M. H. Schoeller, R. Orsagh, M. Roemer and L. C. Angello

87

A Unique Method of Wireless, Yet Direct Contact Temperature Measurement of Moving Parts

S. Fossen and E. Gemdjian

103
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FAILURE ANALYSIS I 

The Coming Revolution in Automotive Quality

B. O’Brien and T. D. Wakefield

121

Probabilistic Sensitivity Analysis and Robust Reliability Based Optimal Design

A.S. Liberson, G. J. Kacprzynski and A. Palladino

131

Differential Diagnosis of Spalls vs Cracks in the Gear Tooth Fillet Region

H. Endo, R. B. Randall and C. Gosselin

143

Flight Regime Mapping for Aircraft Engine Fault Diagnosis

W. Yan, C. J. Li and K. F. Goebel

153

STRUCTURAL HEALTH MANAGEMENT I & II 

In-Operation Structural Health Monitoring: A Statistical Approach

M. Basseville, L. Mevel, A. Vecchio, B. Peeters and H. Van der Auweraer

165

Structural Damage Detection Based on Principal Component Analysis of Vibration Measurements

J.-C. Golinval, P. De Boe, A.-M. Yan and G. Kerschen

175

Comparison of Extracted Modal Properties for Several Output-Only Modal Measurement 
Techniques

R. Bolton and N. Stubbs

183

Application of a Continuous Sensor to Monitoring Crack Growth in Composite and Metallic 
Materials

M. Sundaresan, M. J. Schulz and J. C. Kemerling

193

Estimating Size of a Crack on a Rotating Beam from Vibration Induced Acoustic Signals

C.J. Li and J-H. Lee

203

The Dynamics of Structural Vitality

P. E. Feuerstein

213

Analysis and Testing of Orthogonally Stiffened Plate Panels for Crack Identification

A. Budipriyanto, M. R. Haddara and A. S. J. Swamidas

223

Automated Diagnostics of Whirl Tower Test Facility

S. Midturi

233

An Experimental Investigation on Impact Splitting of Naturally-bedded Layered Slate Rock

M. R. Alam, A. S. J. Swamidas and K. Munaswamy

241
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TRIBOLOGY I 

Practical Options to Ensure Maximum Lubricant and Machinery Reliability in a Future Reduced 
Manpower Environment

C. Leigh-Jones, T. Kent and T. Schiff

253

The New Ball Bearing

R. D. Kay

269

TURBOMACHINERY DIAGNOSTICS 

Development of Vibration Diagnostics Algorithms for Engine Test Cells

G. Modgil, M. J. Roemer and R. F. Orsagh

281

Estimating the Variation Bounds of Machinery Failure Risk Predictions: A Perspective on Modeling 
Uncertainty Problem

D. M. Ghiocel

295

Projection Network for Air-Craft-Engine Fault Diagnosis

C. Jansuwan and C.J. Li

301

Experimental Investigation of Vibration-Based Diagnostics of a Cracked Shaft

I. Abu-Mahfouz

311

CRADLE TO THE GRAVE 

Diagnostic and Prognostic Technology in the Cradle to Grave Design Process

P. L. Howard

323

What Failure Analysis Can Do for the Machine Designer, Operator, Diagnostician and 
Prognostician

D. Aliya

329

Machine Centered vs. Technology Centered Condition Assessment

J. W. Taylor

339

Experimental and Analytical Comparison of Machinery Vibration

M. T. Santucci and R. J. Scavuzzo

345

TRIBOLOGY II 

Solution Found for Servo Valve Sticking in Small Gas Turbines

G. Munson

353

Experimental Performance Study of New High Performance Oil Purification System

F. S. Maalouf and G. L. Munson

359

Natural Gas Compressor Lubrication

D. Doyle

365
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PROGNOSTICS I & II 

Equipment Health Diagnosis and Prognosis Using Advanced Hidden Markov Models

M. Dong, D. He, P. Banerjee and J. Keller

375

An Automated Contingency Management Simulation Environment for Integrated Health 
Management and Control

J. Ge, M. J. Roemer and G. Vachtsevanos

385

Hybrid Diagnostic System: Beacon-based Exception Analysis for Multimissions – Livingstone 
Integration

H. G. Park, H. Cannon, A. Bajwa, R. Mackey, M. James and W. Maul

395

A Comprehensive Prognostics Approach for Predicting Gas Turbine Engine Bearing Life

R. Orsagh, M. Roemer, J. Sheldon and C. J. Klenke

405

Monetary, Logistical and Technical Benefits of a Prognostic Health Management System

E-P. T. Carney and E. J. Mayhew

419

PHM the Key Enabler for the Joint Strike Fighter (JSF) Autonomic Logistics Support Concept

A. Hess, G. Calvello, T. Dabney and P. Frith

423

Cost Benefit Analysis for the Implementation of Battery Prognostics for Ground Combat Vehicles

J. C. Banks, J. D. Kozlowski, C. Rogan, K. Reichard and E. C. Crow

439

Modeling for Failure Prognosis in Coupled Systems

A. Khalak and A. J. Hess

449

FAILURE ANALYSIS II 

Risk-based Condition Assessment and Maintenance Engineering for Aging Aircraft Structure 
Components

D. M. Ghiocel and L. Wang

461

Use Caution When Specifying Stainless Steel Fasteners

M. Pepi

469

Improved Reliability of Shipboard Centrifugal Air Conditioning Systems

M. V. Frank, G. S. Toms and T. W. Bein

487

Effects of Certain Grinding Parameters on Specific Grinding Energy Causing Thermal Damage in 
Helicopter Gear Steels

J. E. Mayer,Jr., A. H. Price and M. S. Pepi

497

Failure Analysis of a Ti6A1-4V Rotating Main Rotor Component from an Army Helicopter

V. Champagne, S. Grendahl and D. Snoha

507
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TRIBOLOGY III 

A Study of Spur Gears Lubricated with Grease – Observations from Seven Experiments

T. L. Krantz and R. F. Handschuh

519

The Effects of High Performance Oil Purification on Equipment Reliability

 J. Rossi and G. L. Munson

529

Experimental Investigation of Cyclic Vibration Morton Effect in the Bearings of a Double Overhung 
Compressor

W. D. Marscher and J. J. McGinley

543

One of the Overlooked Causes of Mechanical Problems

A. Sasaki

553

TUTORIAL 

Selection of Sensors for Equipment Health Monitoring Systems

C. P. Nemarich and H. R. Hegner

565

ADDENDUM (From Prognostics I & II) 

Machinery Integrated Health Monitoring

J. M. Zarroli and M. F. Karchnak

575
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MFPT 59 2005(

Theme: Essential Technologies for Successful Prognostics

Virginia Beach, VA)

OPENING PLENARY 

Prognostic Technology – New Challenges

P. L. Howard

3

How Vibration Levels are Related to Tribological Failure in Rotating Machinery

W. D. Marscher

9

Detection and Defeat of Improvised Explosive Devices: A New Challenge for the Society

P. R. Muessig

21

PROGNOSTICS I 

Autonomous Impact Damage Detection and Isolation Prediction for Aerospace Structures

M. J. Roemer, J. Ge, A. Liberson, G. P. Tandon and R. Y. Kim

31

Turbine Engine Hot Section Prognostics

H. H. Chin

45

Physics-Based Prognostics for Optimizing Plant Operation

D. B. Jarrell and L. J. Bond

55

A Self-Assessment Approach to Confidence Modeling in Diagnostics and Prognostics [Abstract 
only]

E. Wemhoff and A. Khalak

65

Prognostic Potential of the Acoustic Emission Technique for Spur Gears

C. K. Tan, P. Irving and D. Mba

67

Prescription Based Maintenance Management System

G. Scott Valentine, J. E. Dzakowic, T. Galie and J. Scharschan

77

TRIBOLOGY 

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

C. Byington, M. Watson and S. Amin

95
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PROGNOSTICS II 

Verification and Validation of Diagnostic/Prognostic Algorithms

C. S. Byington, M. J. Roemer, P. W. Kalgren and G. Vachtsevanos

107

A Proposed Decision Support Aid for the Expeditionary Fighting Vehicle

D. B. Goldstein, D. Busch and C. Byington

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

131

Utilizing Prognostics Information in a Decision Support System

A. Brault

137

SIGNAL ANALYSIS 

Zero Phase Wavelet Transform for Detecting Bearing Localized Defects

C. J. Li

147

A Kernal Based Representation and Discrimination Feature Extraction for Gas Turbine Fault 
Detection and Diagnosis

V. B. Kini, J. Mukherjee, S. Menon and E. M. Lalitha

157

Feature Dimensionality Reduction for Partial Discharge Diagnosis of Aircraft Wiring

W. Yan and K. F. Goebel

167

Tracking Bearing Spall Severity Through Inverse Modeling

C.J. Li and H. Shin

177

Non-Linear Response Effects on Vibration Signatures

S. J. Booksh

187

PROGNOSTICS III 

Implementation of a Battery Prognostics System for the USMC Expeditionary Fighting Vehicle

J. D. Kozlowski and C. Rogan

199

Planetary Gear Monitoring on the Expeditionary Fighting Vehicle

D. Busch, P. Zumsteg, G. D. Hadden and S. Menon

209

Bearing Incipient Fault Detection: Technical Approach, Experience, and Issues

P. Kalgren, C. S. Byington, S. Amin and K. Pattada

219
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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

231

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

241

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

253

Implementation of Ambient Response Monitoring Instrumentation for a Bridge Assessment Test 
Bed

R. Bolton, N. Stubbs and C. Sikorsky

263

FAILURE ANALYSIS METHODOLOGY 

Ensuring Quality Weapons for the Naval Warfighter – A Materials Engineer’s Perspective

M. Pepi

275

Failure Prevention in Computer Systems

A. Urmanov and K. Gross

283

Extracting Information from Conventional AE Features for Onset Damage Detection in Carbon 
Fiber Composites

R. Unnthorsson, N. H. Pontoppidan and M. T. Jonsson

293

Effect of Damping on Coal Mill Vibration

R. J. Scavuzzo and M. T. Santucci

303

Remote NDE Technology for Inaccessible Shipboard Piping Inspection

J. M. Liu and C. P. Nemarich

309

Materials Selection for Spur Gears by Using CMS Software

R. Chantarat and O. S. Es-Said

319

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

335

A Domain Independent Data Mining Methodology for Prognostics

S. Letourneau, C. Yang, C. Drummond, E. Scarlett, J. Valdes and M. Zaluski

347

An Automated Goal Seeking Approach to Machinery Prognostics and Life Extension

K. Blemel and C. Stern

361

Preventing Failures by Mining Maintenance Logs with Case-Based Reasoning

M. Devaney, A. Ram, H. Qiu and J. Lee

369
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CORROSION 

Predictive Analysis of Corrosion

J. Fassino and N. Maegerlein

381

Measuring the Thickness of Coatings Using Ultrasonics

J. A. Kidd, Jr.

389

Metallurgical Testing of Gun Barrels

J. Fassino, N. Maegerlein and D. Southern

401

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

411

Supersonic Particle Deposition for Military Applications

V. K. Champagne and W. Ziegler

439

Feasibility of Anodic Coatings on AL203 Fiber Reinforced Aluminum Metal Matrix Composites for 
Wear and Corrosion Resistance (MFPT58 paper)

J. V. Kelley

447

PROGNOSTICS V 

Real Prognostics – Challenges, Issues, and Lessons Learned Chasing the Big “P”

A. Hess, G. Calvello, P. Frith

461

Material Simulation-Based Electronic Device Prognosis

L. Nasser, R. Tryon, A. Dey

481

PHM/Prognostics for DC to DC Power Converters

D. L. Goodman

493
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CONDITION MONITORING AND MAINTENANCE TECHNOLOGY 

Condition Based Maintenance: A Support Pillar to Reliability Centred Maintenance

L. K. Galpin, F. D. Fleming and M. Briddon

505

Non-Stationary Condition Monitoring with the AEWATT Toolbox

N. H. Pontoppidan, J. Larsen and S. Sigurdsson

515

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

S. Menon

525

Utilizing Airborne/Structure Borne Ultrasound for Predictive Maintenance Inspections

M. A. Goodman

535

General-Purpose Real-Time Monitoring of Machine Sounds

S. V. Rice and S. M. Bailey

545

Monitoring Electrical Profiles in Rotating Machinery Shafts Warns of Developing Problems

P. I. Nippes

551

SENSORS TECHNOLOGY 

Predicting Remaining Useful Life in Rolling Element Bearings

T. J. Walter and H. Lee

563

Remote Condition Monitoring Using Open System Wireless Technology

J. M. Rybak

573

The Use of Acoustic Emission for Estimation of Bearing Defect Size

D. Mba

583

Wireless Sensing Nodes Powered by Piezoelectric Vibration Energy Harvesting Devices

K. Deng and C. Shipps

593

Hybrid Condition Based Monitoring

S. Wichtendahl and R. Denton

603
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MFPT 60 2006(

Theme: Metrics: The Key to Success

Virginia Beach, VA)

OPENING PLENARY 

Know Your Metrics and Take Care in What You Ask For

R. L Schuyler

3

PROGNOSTICS/CUMULATIVE DAMAGE MODELING 

Advanced Techniques for the Verification and Validation of Prognostics and Health Management 
Capabilities

J. E. Dzakowic and G. S. Valentine

15

Development of Algorithms for Helicopter Prognostics

D. He, S. Wu, P. Banerjee and E. Bechhoefer

27

EM Based Estimation for Hybrid Prognostic Models

P. Shetty, T. Ekambaram and D. Mylaraswamy

37

Automated Handling Equipment Prognostics Utilizing Damage Accumulation Models

R. Zacher, T. Johnson, V. Whelan, V. Fox and N. Moore

47

Electronic Prognostics Through Continuous System Telemetry

K. C. Gross, K. A. Whisnant and A. M. Urmanov

53

Mixed Analog/Digital Circuit Remaining Useful Life Prognostics Using Existing Measurements

R. F. Orsagh, D. W. Brown, P. W. Kalgren and C. S. Byington

63

FAILURE ANALYSIS 

Evaluating a Novel Silicon Ceramic Elastomer Coating as an Alternative to the Existing 
Resin/Catalyst Ablative Coating for Naval Ordnance

M. Pepi, J. Baronowski and M. Baronowski

77

Fuel Cell Condition Assessment Using Transient and Standard Polarization Curves

C. J. Li and A. Chien

89
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METRICS FOR CBM 

Incipient Fault Detection in Storage Systems Using On-line Pattern Recognition

K. Vaidyanathan, K. Gross and R. Dhanekula

101

Optimum Maintenance Scheduling for Complex Systems Using Mixed Integer Linear Programming

F. Camci and S. Valentine

111

Monitoring of Shaft Voltage and Shaft Grounding Current in Rotating Machinery

P. I. Nippes and E. Galano

121

Condition-Based Maintenance of Municipal Waste Water Treatment Equipment Using Advanced 
Vibration Diagnostics

I. Barlas, A. Ginart, L. Dorrity, R. Orsagh and L. Rush

131

Prediction Intervals Versus Confidence Intervals for On-Line Sensor Monitoring

R. M. Seibert, D. R. Garvey and J. W. Hines

139

High Pressure Air Compressor Condition Monitoring Using Unsupervised Pattern Classification 
Based on Projection Networks

C. Jansuwan and C. J. Li

149

DECISION SUPPORT METRICS 

Army Future Combat System (FCS) Reliability Investment Program (RIP) Progress Tracking and 
Metrics for Non-Line of Sight Cannon (NLOS-C)

T. Johnson and V. Fox

161

An Inexpensive System to Focus PHM Resources on System Health Problems or How To Spend 
Less Valuable Technical Resource Sorting Through “Good” Data

B. Ashton, M. Illig and J. Robinson

169

Event-Based Step Response Evaluation

V. Hölttä and K. Tervo

181

Surviving the Data Storm – Integrating Measurements to Make Better Decisions

C. DeFilippo

191

A TUTORIAL BY EXAMPLES 

Industrial Case Histories – Who is to Blame?

K. R. Guy

201
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MACHINERY DIAGNOSTICS 

Use of Non-Contact Acoustic Signals as Metrics for Machinery Diagnostics

S. W. Hogg and W. D. Marscher

261

A Multiple Classifier System for Aircraft Engine Fault Diagnosis

W. Yan, C. J. Li and K. F. Goebel

271

A Novel Model-Based Reasoning Approach to System-Level Diagnostics of a Helicopter 
Intermediate Gearbox

B. Saha and G. Vachtsevanos

281

Using Rank Permutation for Aircraft Engine Fault Diagnostics

X. Hu, N. Eklund and K. Goebel

291

Model Based PEM Fuel Cell Health Monitoring

C. J. Li

301

Estimation of Lubricant Film Thickness in Rolling Contact

J. Tervo, R. Parikka and T. Ahlroos

309

SIGNAL ANALYSIS 

Experimental Investigation of Ball Bearing Fault Diagnosis Using Vibration and Sound Signals

I. A. Abu-Mahfouz

319

Frequency Analysis Techniques from Fourier to Gabor and Time Series to Wavelet

P. Johnson

329

An Enhancement to TSA and Filtering Techniques for Rotating Machinery Monitoring and 
Diagnostics

H. Lee and R. Orsagh

339

Effect of Sample Rate and Effective Number of Bits on Integrated System Health Management 
Algorithms

J. Estep and K. M. Reichard

349

Development of Real Time Digital Control of an Active Magnetic Bearing Using Open Source 
Software

H. E. Alpaugh, F. C. Nelson and D. W. Fermental

359

The Pseudo Velocity Shock Spectrum Rules and Concepts

H. A. Gaberson

369
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DISTRIBUTED SYSTEMS 

Distributed Systems Architectures for Machine Condition Monitoring

P. Johnson

405

Distributed Diagnostics of a Water Distribution System Using Collaborative Autonomous Agents

R. J. Staron, F. M. Discenzo and F. P. Maturana

415

Pump Condition Monitoring Using Self-Powered Wireless Sensor Nodes

F. M. Discenzo, D. Chung and K. A. Loparo

425

PROGNOSTICS 

More Challenges, Issues and Lessons Learned Chasing Real Prognostic Capabilities

A. Hess, G. Calvello, P. Frith, S. J. Engel and D. Hoitsma

437

Crack Detection for Engine Disks Under Spin Testing

W. Wang and A. Becker

465

ADDED PAPER FOR FAILURE ANALYSIS SECTION 

ElectroSpark Deposition for the Repair of Army Vehicle Components

V. K. Champagne

479

MISCELLANEOUS PAPER 

Diesel Engine Portable Fluid Analyzer – A Shipboard CBM Enabling Technology

J. E. Tucker, J. Reintjes, T. Sebok, P. Henning and L. L. Tankersley

489
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MFPT 61 2007(

Theme: Integration of Machinery Failure Prevention Technologies into 
Systems Health Management

Virginia Beach, VA)

Key Notes

Integrated Systems Health Management - Issues and Challenges

Thomas Cruse

Lifecycle Approach to the Construction of Critical Communication Service

Adam Drobot

Technical Committees Session

New Directions for 'Forum', the MFPT Newsletter

Raj Bharadwaj

Diagnostics & Signal Analysis Committee Overview

Howie Gaberson

Failure Analysis Committee Overview

Marc Pepi

Distributed System Architecture Committee Overview

Fred Discenzo

Prognostics Committee Overview

Vern Fox

Sensors Technology Committee Overview

Hank Hegner

Structural Health Management Committee Overview

Mike Roemer

Tribology Committee Overview

John Lucero
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Maintenance

Army Aviation Path to Condition Based Maintenance

John D Berry and Samuel T Crews

A Computer Based Instructional Environment for Machine Condition Monitoring in Engineering 
Education

Qiao Sun and Sally Anne McInerny

CBM Plus Enabling Technology Assessment Program

Paul Howard

Communication and Accountability Are the Keys to Success in Condition-Based Maintenance

Mark Mitchell, Steve Quillen, Forrest Pardue, and Dick Hancock

Phasing-In CBM into Hydroelectric Power Plants

Donald D. Theroux and Andrew Brown

Comprehensive, Field-Deployable Portable Fluid Analyzer

J. E. Tucker, J. Reintjes, T. Sebok and P. Henning

Machinery Diagnostics and Prognostics

Use of Sound Intensity Technology for the Health Monitoring of Turbomachinery Systems

William J. Kelly P.E and William D. Marscher, P.E.

Comparison of Laser, Acoustic, and Conventional Probes for Turbomachinery System Spectral 
Analysis

Michael J. Platt and William J. Kelly PE

Use of Multiphysics Finite Element Analysis to Perform "Virtual Testing" of Electronic & Fiberoptic 
System Reliability

Keith B. Olasin and Eric J. Olson

Diagnostics of Planetary Gears

Eero Vaajoensuu and Jyrki Tervo

An Integrated Fuzzy Inference Based Monitoring, Diagnostic, and Prognostic System

Dustin R. Garvey and J. Wesley Hines
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Machinery Failure Prevention via RAM-T Case

Application of RAM-T Case for Machinery Failure Prevention

Vern Fox

Application of RAM-T Case to Eliminate/Mitigate Machinery Failures

Tate Johnson

Physics of Failure (POF) Application in RAM-T Case to Eliminate/Mitigate Machinery Failures

Vincent Whelan

Reliability Enhancement Test (RET) Application in RAM-T Case to Eliminate/Mitigate Machinery 
Failures

Andy Anderson and Tate Johnson

Practical Application of RAM-T Case to Ammunition Handling Equipment to Eliminate/Mitigate 
Machinery Failures

Scot Wick

Practical Application of RAM-T Case to Armament Equipment to Eliminate/Mitigate Machinery 
Failures

Robert Zacher

Engineering Solutions for Failure Prevention

Effect of the Flashjet® Paint Removal System on Rotor Blade Skin Materials

Scott Grendahl

An Instance-Based Method for Remaining Useful Life Estimation for Aircraft Engines

Feng Xue, Piero Bonissone, Anil Varma, Weizhong Yan, and Neil Eklund

The Repair of Magnesium Rotorcraft Components by Cold Spray

Victor K. Champagne

A Method for Preparing Metal Specifications for Structural Components

Debbie Aliya

Cracking Tendencies in Fillet Welds

Debbie Aliya

Micro Plasma Oxidation

Dr Solomon Berman
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Health Management

Enhanced HUMS Capabilities for IVHM

M. H. Schoeller, T. Meyer, C. Armenio, B. Chheda, and M. J. Roemer

Agent-based Health Monitoring Architecture for Power Systems

Guangfan Zhang, Bulent Ayhan, Roger Xu, Margaret Lyell, William Krueger, and Leonard Haynes

Bearing Health assessment and Fault Diagnosis Using the Methods of Self-Organizing Map

Linxia Liao, Haixia Wang, and Jay Lee

Integrated Load-allocation and Condition-based Maintenance Policy in a Multi-unit Load-sharing 
Deteriorating System

Jing Zhou, Dragan Djurdjanovic, Julie Ivy, and Jun Ni

Goal-seeking Framework for Systems Health Management

Shivakumar Sastry and Fred M. Discenzo

Filter Debris Analysis for Aircraft Engine and Gearbox Health Management

Allison M. Toms & Karen Cassidy

Failure Analysis and Tribology

Failure Analysis of a Ring and Rollers from an Army Cargo Helicopter Rotary Wing Head Lag 
Horizontal Hinge Pin

Marc Pepi and Gary Wechsler

Bearing Failure Case Studies in US Air Force Service

Robert Ware

Analysis and Redesign Report for Overhung Fan

Mitchell Stansloski, PE

Multifunctional Tribological Coatings for Aerospace Applications

Benjamin S. Phillips, A.A. Voevodin, C.M. Muratore, and J.J. Hu

An Investigation to Determine the Effects of Various Process Parameters of Lubrication Using 
Modern Statistical Techniques

Nilrudra Mandal, Gananath Doulat Thakre, Naresh Chandra Murmu, and Dipak Kumar Bhakta

Identifying and Classifying Contaminants with an On-line Oil Quality Monitor for Diesel Engines

Carl Byington, Ryan Brewer, Vijit Nair, and Adam Mott
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Electronic Diagnostics / Prognostics

Prognostics and Health Management for Digital Electronic Boards

Mark Baybutt, Antonio Ginart, Chris Minnella, Patrick W. Kalgren, and Michael J. Roemer

Self-Healing and Fault Accommodation for Power Electronics and Motor Drives

Antonio Ginart, Doug Brown, Patrick W Kalgren, and Michael J Roemer

Electronic Prognostics with Analytical Models using Existing Measurands

Michael Oja, J. Kevin Line, Ganapathi Krishnan, and Robert G. Tryon

Circuit as a Sensor, a Practical Concept for Electronic Prognostics

Sashank Nanduri, Priya Almeida, Patrick W. Kalgren, and Dr. Michael J. Roemer

Health Management Strategy for Electronic Power Distribution Systems

Sonia Vohnout, Justin Judkins, James Hofmeister, and Ronald Carlsten

Advanced Electronic Prognostics for Integrated Circuits

Conrad Schneiker, Ronald Carlsten, and Karl M. Davis

Diagnostics & Signal Analysis

Pseudo Velocity Shock Spectrum Rules and Concepts

Howard A. Gaberson, P.E., Ph.D

Hidden Markov Models in Step Response Evaluation

Kalevi Tervo and Vesa Hölttä

Nonlinear System Fault Identification Using Neural Networks Embedded in Differential Equations

Yimin Fan and C. James Li

Projection Network for Unsupervised Pattern Classification

C. James Li and C. Jansuwan

Localized Ceramic Hybrid Bearing Fault Detection Using Integrated Signal Processing Techniques

Hyungdae Lee, Jeremy S. Sheldon, Matt Watson, and Carl S. Byington

Troubleshooting by a Comprehensive Vibration Study during the Start-up of a Turbo Compressor

Dr.-Ing. Johann Lenz
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Integration of Sensors into Health Maintenance Systems

A Systems Approach to the Design and Deployment of Wireless Sensor Nodes

Fred M. Discenzo

Adaptive Energy Harvesting for Machinery Condition Monitoring

Fred M. Discenzo, Dukki Chung, Kenneth A. Loparo, and Farhad Kaffashi

Advanced Sensor Development for Propulsion Health Monitoring

Mr. Craig Neslen and Dr. Shashi Sharma

Dynamic Sensor Measurements with Wireless Instrumentation

Kevin Champaigne and Aaron Trott and Bruce Swanson

The Development of an Embedded Thin-Film Sensor for Health Monitoring in Rotating 
Components at Elevated Temperature

Stephen. J. Hudak, Jr.

The Elusive Wireless Accelerometer

Dave Corelli

Structural Health Management

A Bayesian-based Graphical Modeling Tool for Probabilistic Structural Reliability Analysis

Liang Tang, Gregory J. Kacprzynski, Michael J. Roemer, Michael Koelemay, and Brian Walsh

A Survey of the Damping Properties of Hard Coatings for Turbine Engine Blades

Peter J. Torvik

Implementation and Challenges of Structural Health Management in the USAF

Mark Derriso

Data Integration to Enable Health Management

Key Military Platform Information Standards and the US Army Common Logistics Operating 
Environment

Alan Johnston

Health Data Integration Strategy for the US Air Force

Kelly Navarra
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Prognostics

Managing Equipment Performance and Reliability with Data-Driven Tools

Brian Larder

Remaining Useful Life Estimation of Computer Server Power Supplies

Dustin R. Garvey, J. Wesley Hines, and Kenny C. Gross

Prognostic Methodology and Health Gauge for Machinery and Power Electronics

Leo Casey, Gregg Davis, Brett Jordan, Jim Scofield, Kirby Keller, Jim Sheahan, Jeffrey Roach, 
and Michael Scherrer

Adaptive Distributed Intelligent Control Architecture for Future Propulsion Systems

Al Behbahani PhD

Tutorials

An Introduction to PHM Design

Mike Roemer, Impact Technologies LLC

Special Briefing on Electronic Prognostics

Jim Dill PhD, Foster-Miller, Inc

Electronic Prognostics

Justin Judkins, Ridgetop Group

Integrating Process Sensors into CBM Systems

Chris Nemarich, SAIC Inc; Hank Hegner, Consultant

The State of Wireless in Maintenance and Automation Systems

Jeff Rybak, Oceana Sensor

Use of MFPT Vibration-Based Technologies for Turbomachinery System Diagnostics

Bill Marscher, Mechanical Solutions, Inc.

Comprehensive Tutorial in Tribology

John Lucero, NASA Glenn

Signal Analysis

Howie Gaberson, Consultant; Jack Frarey, Consultant; Sid Booksh, Consultant

Reliability Centered Maintenance (RCM) - Classical and Streamlined Approaches

Alan Pride, The Smithsonian Institute
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New Products and Services

Continuous Blade Monitoring in Gas Turbine Engines & Turbomachinery

Eric Olson & Michael Platt, Mechanical Solutions, Inc

Transducer Response Equalization - Using Data to Extend the Frequency Range of 
Accelerometers

Bill Wright, Bruel & Kjaer

The Use of Wireless Sensors for Low- and High-Speed Data Acquisition Applications

Bruce Swanson, Invocon Inc

 Development of Diagnostics with DSI eXpress and TYX TestBase

John Moussiaux, TYX Corporation

Introduction to SAVIAC

Drew Perkins, SAVIAC

IOTech 600 Series Portable Dynamic Signal Analysis

Larry Pullen, IOTech

Effective Monitoring of Reciprocating Compressors using the IMI Reciprocating Machinery 
Protector

Dave Corelli, IMI Sensors

Residual Stress as a CBM Metric

James Pineault, Proto Manufacturing

Solving Resonance Problems with Modal and Finite Element Analysis

Mitchell Stansloski, Pioneer Engineering

Vibration Analysis - Thinking Outside the Big Box

Derek Norfield, Datastick Systems

Advantages of Ultrasonics for Sound Analysis

Howard Napier, UE Systems, Inc

Using Current Signature Analysis to Find Load and Bearing Problems in Motors

Scott Lebruska, Baker Instrument Co
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MFPT 62 2008(

Theme: Failure Prevention for System Availability

Virginia Beach, VA)

Keynotes

The Way We Think About the Risks We Take is the Cause of All Our Problems

Bob Nelms

Support of Increasingly Complex Medical & Information Technologies:  An Unprecedented 
Challenge

Steven Grimes

Global Aircraft Health Monitoring & Management

Jörg Reitmann

Technical Committees Session

Failure Analysis Committee

Marc Pepi

Sensors Technology Committee

Chris Nemarich

System Engineering Committee

John Lucero

Session 1A - Data/Knowledge Management

Legacy Platform Data Validity

Mark Warren

The Use of Non-Parametric Statistical Tools to Assess Reliability and Availability Drivers

Richard C Millar

Condition Based Maintenance Optimized Scheduling Decision Support Tool

Simon Jessop, Phillip Gurbacki, and Johan Reimann

Evolving from Data Management to Knowledge Management

Matt Sedlak

Managing Army Aviation Condition Based Maintenance Data in Support of the Fight

Jim Carter

Operational and Data Challenges in Integrated Health Management of Complex Systems

Bob Lawton
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Session 1B - PHM Techniques

Pattern Recognition of Health-Data Derived Prognostic Health Management

Nick Frankle and Ron Shroder

A Toolbox Approach for Prognostic Development and Deployment, Part 1: Watchdog Agent and 
Tool Selection

Jay Lee and Lei Yang

A Toolbox Approach for Prognostic Development and Deployment, Part 2: Case Studies

Jay Lee and Lei Yang

The Operating Regime Approach for Precision Health Prognosis

Tianyi Wang and Jay Lee

Automated Health Management for Gas Turbine Engine Accessory System Components

Sudarshan Bharadwaj, Carl Byington, and Matthew Watson

A Comparison of Three Data-Driven Techniques for Prognostics

Kai Goebel, Bhaskar Saha, and Abhinav Saxena

Session 1D - Signal Analysis, Sensors and Distributed Systems Architecture

Transient Speed Vibration Analysis - Insights into Machinery Behavior

Presented by Tim Irwin; Stanley Bognatz

Paper Machine Supercalender Vibration Analysis with a DSPcentric, Multichannel Dynamic Signal 
Analyzer

Arun Menon

Advanced Sensor Development for Propulsion Health Monitoring

Craig Neslen

An Information Entropy Approach to Self-Powered Sensor Node Operation

Fred Discenzo, Dukki Chung, Kenneth A Loparo, and Farhad Kaffashi

Distributed Monitoring Systems, Architectures, Technologies, and Use Cases

Preston Johnson

Intelligent Structural Health Monitoring with Guided Ultrasonic Wave Sensors

Mark Hinders
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Session 2C - Failure Analysis 1: Engineering Solutions for Failure Prevention

Army Metallurgy – A Glimpse into the Past

Marc Pepi

A Method for Machine Failure Detection and Isolation Using Personalized Diagnostic Model

LiJie Yu, Mark Osborn, and Daniel J Cleary

Repair of Apache Mast Support on AH64 Helicopter Using Cold Spray

Presented by Michael Lister; Phillip Leyman and Victor Champagne

Causes and Prevention of Bolted Joint Failures, Part 1 - Mechanics of Bolted Joints

Pete Harrell

Causes and Prevention of Bolted Joint Failures, Part 2 - How Bolts Fail

Pete Harrell

Causes and Prevention of Bolted Joint Failures, Part 3 - Bolt Failure Case Histories

Pete Harrell

Session 3A - Electronics & Power Systems Health Management

Noninvasive Approach to Health Management of Aircraft Power Systems Using Torque Ripple

Tommy Baudendistel

Prognostics for Electronic Components

Herbert Hecht

Improving Power Plant Availability Through Equipment Health Monitoring

Aaron Hussey and Stephen Hesler

Prognostics of Electronics under Vibration Using Acceleration Sensors

Jie Gu, Donald Barker, and Michael Pecht

The Science and Technology Focus of the Electric Navy

Lynn Petersen

History, Present Applications and Future Needs of Power Electronic Building Blocks

Terry Ericsen
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Session 3C - Failure Analysis 2: Tribology

Sample Preservation – The Key to a Successful Failure Analysis

Marc Pepi

Feature Extraction for Bearing Prognostics and Health Management (PHM) – A Survey

Weizhong Yan, Hai Qiu, and Naresh Iyer

Fault Detection and Failure Prediction for Automated Flare Tooling

Cannon Neslen

Investigation of Chemical Vapor Deposited (CVD) Aluminum as a Replacement for Cadmium on 
High Strength Steel

Jack Kelley

Integrative Materials-Process-Component Design: Present Achievements and Future Opportunities

Diana  Lados

Session 4A - Health Management Strategies

Cost and Time Model of a Simulated Painting Facility for Tactical Vehicles

James A Kidd Jr and Sandra Young

State-Of-The-Art in Integrated Vehicle Health Management

Richard Greenough, T.S. Baines, O. Benedettini, R.M. Greenough, and H.W. Lightfoot

Economic Modeling for Prognostic Health Management

Ron Shroder and Nick Frankle

Shipboard Mission Readiness Assessment

Thomas Cook and Scott G. Valentine

Towards True Dynamic Decision Making in Maintenance

Presented by David Baglee; Adam Adgar, Erkki Jantunen, and Aitor Arnaiz

Controlled Condition Monitoring

Wolfgang Ziemer  and Sandra Müller
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Session 4B - PHM Applications

Introduction to Session: Lessons Learned from 15 Years of PHM Pursuits

JB Schroeder

Selected Artificial Intelligence Methods Applied within an Integrated Vehicle Health Management 
System

Michael J Roemer, Carl S. Byington, and Michael S. Schoeller

Prognostics of Automotive Sensors: Tools and Case Study

Hassan Al Atat, Shijin Wang, Masoud Ghaffari, Jay Lee, and Li-feng Xi

Failure Prediction of Critical Components in Military Vehicles

David Siegel, Jay Lee, and Masoud Ghaffari

Preventing Machinery Failures with Online Surveillance

Presented by Mickey Harp; Dennis H Shreve

PHM Applications: Past, Present, and Future

Andrew Hess

Session 5A - Health Management Tools and Capabilities

The Neglected Role of Information Measurement in Failure Prevention and System Availability

Martin Karchnak

Smart Machine Supervisory System: Concept, Definition and Application

Amit Deshpande, Sri Atluru, Sam Huang, and John P. Snyder

Wire We Measuring Wirelessly?

Derek Norfield

Component Remaining Life Estimate via Dynamic Reliability

Rena Fish Durham, John Pooley, Nat Albritton, and R. Giuntini

Autonomous Prognostic Monitoring Device

Shunfeng Cheng, Myra Torres, Larry Thomas and Michael Pecht

A Modeling and Analysis Environment for Solid Propellant Life Prediction

Tim Marvin, Jeff Steele, and Carl Byington
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Session 5B - Gear and Bearing PHM

A Simplified Metrics Based Approach to Bearing Life Extension, Fault Analysis and Failure 
Prediction (An Update on the BearingLifeGuard Project)

John Judd

Increasing Machine Reliability through Precision Alignment - The Benefits of Optical Alignment 
Techniques

Presented by Tim Irwin; Stanley Bognatz

A Reconfigurable Embedded Prognostics Platform for Machinery Performance Management

Linxia Liao and Jay Lee

Damage Mechanics Based Bearing Prognosis Using HUMS Condition Indicators

Yi Liu and David He

Hilbert-Huang Transform Based Gearbox Fault Diagnosis

Ruoyu Li and David He

Session 5C - Failure Prevention for Materials and Structures

Evaluation of Chemical Agent Resistant Coatings that are Exposed to Ultraviolet Radiation

James A Kidd Jr and William S Lum

Health Monitoring of Military Composite Helicopter Structures Using Minimal Dynamic Sensing

Brandon Zwink, Douglas Adams, Ronald Evans and Dave Koester

The Development and Use of Probabilistic Mechanics Models in Condition Based Maintenance

Robert Kurth

Probabilistic Mechanics Analysis of the Impact of Stress Corrosion Cracking on Pipeline Leak 
Before Break

Robert Kurth

F-15 Structural Failure: Report on Accident Investigation and Remedial Actions

Jeff Calcaterra
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Tutorials and Workshops

Session 1C - Health Monitoring of Structural Components

Douglas Adams, Purdue University

Session 2A - Commissioning and Maintenance Turnover

Laurie Gilmer and Steve Hesler, Facility Engineering Associates

Session 2B - Rapid Development and Deployment of Advanced Prognostics: Methodology, Tools, 
and Applications

Jay Lee, University of Cincinnati, Intelligent Maintenance Systems U/ICRC

Session 2B (Cont) - Deployment of IMS Watchdog Agent

Preston Johnson, National Instruments

Session 3B - An Introduction to PHM Design

Mike Roemer, Impact Technologies

Session 3D - Using Operating Deflection Shapes and Experimental Mode Shapes for Machinery 
Troubleshooting

Bill Marscher, Mechanical Solutions

Session 4C - Failure Analysis for Reliability of Machinery Components (Parts 1, 2 and 3)

Debbie Aliya, Aliya Analytical

Session 4D - The Use of Accelerometers in Machinery Vibration and Condition Assessment

John Judd, Dynamic Measurement Consultants

Session 5D - Mechanical Shock Analysis with the Pseudo Velocity Shock Spectrum - A Tutorial 
with an Editing and Calculation Workshop: Parts 1, 2 and 3

Howard Gaberson, Consultant
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Session 2D - New Products & Services Session

New Range of Accelerometers with DC Response - Superior Temperature Stability

Bill Wright, Brüel & Kjær

About SAVIAC

Henry Pusey, SAVIAC

Integrated Rotor Dynamics and Modal Analysis for Turbomachinery

Arun Menon, Data Physics Corporation

Sound and Vibration Assistant and USB Connectivity Enhance Health Management Capabilities

Preston Johnson, National Instruments

Commtest The Revolution

Jim Seifer, Commtest

Radar-based Sensing of Blade Vibration and Damage

Bill Marscher, Mechanical Solutions, Inc

Vibration Analyzers Are Not What They Used to Be

Derek Norfield, Datastick Systems, Inc

Smart Sensors for Monitoring and Protection

Dave Corelli, IMI Sensors

Vibration Monitoring Products

Tom Smith, Wilcoxon Research

CoCo-80 The 2008 HAPPENING in Data Recorder and Dynamic Signal Analyzer Instrumentation

Joe Deery, Crystal Instruments
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MFPT 2009 2009(

Theme: Failure Prevention: Implementation, Success Stories and 
Lessons Learned

Dayton, OH)

Keynotes

Disruptive Technologies and Resistance to Change

Professor David Herrelko

The P&G Story - Success in Prognostics 

Mr Art Koehler

Advances in Health Management Technology - A Solution Provider's Perspective

Dr. Richard Greaves - Meggitt

Session 1B - Health Management for Turbomachinery

Use of Operating Deflection Shapes for Turbomachinery Diagnostics

Eric Olson and William D Marscher

Advanced Signal Processing Algorithms and Architectures for Sound, Vibration, and Machine 
Condition Monitoring

Presented by Mike Denton; Preston Johnson

Scaled Turbine Engine Testing for Cost-effective Health Prognosis

Richard Holmes, Thomas Brooks, and Robert Tryon

Turbomachinery Prognosis Based on Finite Element, Tribological, and Fatigue Analysis Calibrated 
by Test

Bill Marscher and William J Kelly
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Session 1C - Health Management Tools and Capabilities 1

Hot Spot Monitoring of a Metallic Lug Component

Matt Leonard, Steven E Olson, and Jeong-Beom Ihn

Applying Computational Fluid Dynamics to Predict Turbomachinery Erosion Rates

Bill Marscher, Edward M Bennett, and Artem Ivashchenko

A Systems Engineering Approach to Electro-Mechanical Actuator Diagnostic and Prognostic 
Development

Genna Swerdon, Matthew J Watson, Sudarshan Bharadwaj, Carl S Byington, Matthew Smith, Kai 
Goebel, and Edward Balaban

A Comprehensive Machinery Condition Analysis of Integrally-Geared Centrifugal Air Compressors

Tim Irwin and Stanley R Bognatz

Some Thoughts on Micro-Abrasion Mapping of Steels in Corrosive Environments

Hosen Jawan, M M Stack, and M T Mathew

Federated SOA: A Solution to Support CBM+ Weapon System Health Management

Matt Sedlak

Session 1D - Sensors

Wireless Power for Wireless Sensors

Bill Nickerson

Measuring Displacement Using Accelerometers

Renard Klubnik

Lubricating Fluid Wear Metal Detection for Machinery Failure Prevention

Ben Ward, Fred Discenzo, and Kenneth A Loparo

Non-contacting Measurement of Turbomachinery Blade Vibration

Mike Platt and John J Jagodnik

New Continuous Sensors for Condition Monitoring of Machines and Structures

Surya Narayanan Sundaramurthy, Sai Lalitya Mullapudi, Vignesh Ravindran, Kranti Bharath 
Tadipatri, Karthik Subramanian, Vesselin N Shanov, Chaminda Jayasinghe, Jandro Abot, and 
Mark J Schulz
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Session 2A - Health Management Tools and Capabilities 2

Forward Looking Diagnostics

Zbig Karaszewski, C Kello, Saunora Prom, Daragh Sibley, and Michael Wade

Development of a Prognostics Toolbox with an Application to GPS Degradation Data

Jamie Coble and J Wesley Hines

F108 Transient Performance Data Analysis

Matthew Ballew

Pattern Recognition Based Fault Detection of Advanced Directional Drilling Tools

Dustin Garvey, Jörg Baumann, Jörg Lehr, and J Wesley Hines

Reliability Centered Maintenance Support Tools

Dennis Moore

On Performance Evaluation of Prognostics Algorithms

Tianyi Wang and Jay Lee

Session 2C - Electronics and Power Systems Health Management

How Ultrasound Can Prevent Electrical Failures by Non Invasive Inspection

Presented by Bob Snyder; Mark Goodman

Initial Operational Evaluation of a Novel Corona Monitoring System

Joe Sheeley, R Xu, Z Ren, B Ayhan, W Lee, M S Sahni, Hu Qiaohui, and T McClerran

A Fusion Prognostics Method for Remaining Useful Life Prediction of Electronic Products

Shunfeng Cheng and Michael Pecht

Implementing Industry Accepted Standards to Prevent the Restoring, Repairing and Replacement 
of Electrical Equipment (PRRR)

George Zeigler and Levi Zeigler

A Comprehensive Fault Dictionary Solution for Power Systems Health Management

Sonia Vohnout, Neil Kunst, Justin Judkins, and Doug Goodman

Failure Prevention in Aircraft Electric Power Supplies

Herb Hecht and Steven Burnett

Session 2Da - Signal Analysis

Diagnostic Aid Provided by Autocorrelation

James Robinson and Alan Collette

Factors Influencing Paper Machine Roll Related Vibration and Techniques for their Identification 
and Analysis

Arun Menon

Fault Detection and Diagnosis of Vehicle Gearboxes Using Vibration Analysis and Neural Networks

Hossein Davari-Ardakani, Morteza H Sadeghi, and Mohammad-Taghi Vakil-Baghmisheh
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Session 2Db - Data/Knowledge Management

The Open Source Manufacturing Stack

Amit Deshpande and Pierce Kuhnell

Aircraft Operational Improvements Gained Through Knowledge Discovery

Assaad Krichene, Irtaza Barlas, and Scott Valentine

Ontology of Mobile Maintenance Processes

Erkki Jantunen, Luca Fumagalli, and Marco Macchi

Session 2E - Special Presentations Session

New Signal Processing Techniques for Advanced Machine Diagnostics and Prognostics

Bob Randall

Manufacturing Variability as a Key Contributor to Unexpected Equipment Failures

Presented by Larry Perkins; Jeff Calcaterra

Failure Prevention for Nuclear Power Plants through Proactive Management of Materials 
Degradation (PMMD)

Leonard Bond, S R Doctor, S  Bruemmer, S E Cumblidge, A B Hull, and S N Malik

Cranfield IVHM Centre - The Story So Far

Kirby Keller

Session 3A - Health Management Systems and Architectures

A Distributed Prognostic Health Management Architecture

Sankalita Saha, Bhaskar Saha, and Kai Goebel

A Model-Based Mission Planning and Decision Support Tool

Simon Jessop and Thomas C Cook

A Diagnostic Demonstrator: A Platform for the Evaluation of Real Time Diagnostic Data Dedicated 
to Space Engines

Stéphane Benoit, Pierre Bornert, Serge Le Gonidec, and Philippe Supié

Prioritizing Prognostic and Reliability Growth Investments

Philip Bedard, Thaddeus Mateja, and Brenda Doyle

An Adaptive Prognostic Methodology for Sensor-Driven Component Replacement and Spare Parts 
Ordering Policies

Nagi Gebraeel and Alaa Elwany

A Systematic Health Monitoring Methodology for Sparsely Sampled Machine Data

David Siegel, Edzel Lapira, Mohamed AbuAli, and Jay Lee
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Session 3C - PHM for Gears, Bearings and Lubrication

Signal Processing For Detection of Ball Bearing Defects From Noisy Data

Oleg Shiryayev

Physics-Based Gear Health Prognosis via Modeling

Richard Holmes, Robert G Tryon, Raja V Pulikollu, and Kevin Line

Current In-house R&D on Bearings

Vaughn Svendsen

Remaining Useful Life Prediction of Helicopter Gearbox Bearings via Vibration Diagnostics and 
Physics-Based Prognostic Modeling

Clint Baker and Nathan W Bolander

Intelligent Health Monitoring of Power Transmission Systems; an Experimental Validation

Ahmed Onsy, Robert Bicker, Brian Shaw, Chris Rowland, and Tom Kent

Using Hilbert-Huang Transform for Gearbox Fault Diagnosis Under Light Loading Conditions

David He and Ruoyu Li

Session 3Da - Condition Based Maintenance

Upgrade Fluid System Filter Element Monitoring to Increase Operational Reliability and Support 
Condition Based Maintenance Capability

Gary Rosenberg

US Army CBM Initiative followed by discussion with presenters and attendees

Jeff Bagwell

US Army CBM Initiative followed by discussion with presenters and attendees

Michelle Liddon

US Army CBM Initiative followed by discussion with presenters and attendees

Chris Sautter

Session 3Db - Advanced Material Inspection Technologies

Magnetostrictive Sensor (MsS) Technology for Inspection and Health Monitoring of Structures

Glenn Light, Hegeon Kwun, and C J Thwing

Structural Health Monitoring of Large Scale Composite Structures using the Structural Irregularity 
and Damage Evaluation Routine

Roger Crane and Colin P Ratcliffe

Shipboard Remote Inspection and Maintenance Using Minimally Invasive Technology

Ken Heller
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Session 4A - Health Management for Maintenance and Decision Support

Common S2ENCE Maintenance

Simon Jessop, Johan Reimann, and Patrick W Kalgren

World Class Maintenance Benchmarks - Revisited

Klaus Blache

Emerging CBM Capabilities on the UH-60 Blackhawk Utilizing IVHMS Data Correlation and 
Analysis

Sam Kunselman, Rena Durham, and Don Estes

Prognostic Models for Computing and Updating Remaining Useful Life Distributions under Time-
Varying Environmental Conditions

Nagi Gebraeel

An Integrated Approach to Maintenance Strategy Development within SMEs

David Baglee, Robert Trimble, and John MacIntyre

Strategies for Optimizing the Application of Prognostic Health Management to Complex Systems

Presented by Joel Luna; Ron Shroder, Nick Frankle, D.C. Conroy

Session 4C - Failure Analysis: Engineering Solutions for Failure Prevention

Analysis of a Failed Tail Rotor from an Army Attack Helicopter and Related Materials

Marc Pepi and Michael Lister

Diagnosing the Root Cause of Turbo-machinery Blade Failures, Part 1: Experimental and Analysis 
Methodology

Harold Simmons, Timothy Allison, David Ransom, and Vishwas Iyengar

Diagnosing the Root Cause of Turbo-machinery Blade Failures, Part 2: Case Study of an Axial 
Flow Compressor Failure

Tim Allison, Harold Simmons, David Ransom, and Vishwas Iyengar

Using Electron Backscatter Diffraction to Evaluate the Failure of Rocket Components

Presented by Tim Swigart; Jeff Calcaterra

Gas Turbine Casing Vibrations under Blade Pressure Excitation

Gareth Forbes and Robert Randall

Fracture Analysis of Manual Hoist: A Case Study

Ying Tan, Biao Cao, Ming Chen, Ming-zhen Mo, and Xiao-gang Peng
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Tutorials

Signal Processing for Bearing Diagnostics and Prognostics

Bob Randall

Empirical Methods for Process and Equipment Condition Monitoring and Prognostics

Wes Hines

Introduction to Systems Engineering Principles

John Lucero, Sonia Vohnout, Allen Revels

IC Prognostic Methodologies: Increasing Useful Lifetime, Yield Improvements, and Intermittency 
Detection

James Hofmeister

Early Detection of Faults in Power Supplies and Actuators Systems

James Hofmeister

Application of Fluid Measurements and Analysis Technologies to Machinery Condition Assessment

Allison Toms
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MFPT 2010 2010(

Theme: Transition: From R&D to Product

Huntsville, AL)

Keynotes

Implementation and Cost Benefits of CBM+ in Army Aviation"

Mr Chris Smith

Is Structural Health Monitoring All that it is Cracked Up to Be?"

Brett Commander PE

Signal Processing for Condition Monitoring—Present and Future"

Prof Len Gelman

Session 1A - Electronics and Power Systems Health Management

Power Systems Health Management for Unmanned Aircraft

Mark Walker and Kim Wilkins

Fault Tolerance for Actuators with Extended Operation under Transistor Trigger Suppression and 
Winding Fault Isolation

Antonio Ginart, Irfan Ali, Patrick Kalgren and Michael Roemer

Model-Based Avionics Systems Fault Simulation and Detection

Chetan Kulkarni, Gautam Biswas, Kyusung Kim, and Raj Bharadwaj

A Prognostics Approach for Electronic Damage Propagation and Analysis in Electromechanical 
Actuator Systems

Sonia Vohnout, Neil Kunst, Chris Lynn, and Byoung Uk Kim

Innovative IEEE 1451 Power System Prognostic Sensor

Sonia Vohnout, Neil Kunst, Chris Lynn, Byoung Uk Kim, and Fernando Figueroa

Session 1B - Signal Analysis

Application of Statistical Based Data Mining Techniques to Operational Data for Ground Vehicle 
Diagnostics

Matt Rigdon, Jeffrey Banks, Karl Reichard, Bryon Rattman, and Ling Rothrock

On the Use of the Hilbert Transform for Amplitude and Phase Demodulation Applications

Arun Menon

So You Think You are Making Accurate Measurements?

David Corelli

New Time-frequency Adaptive Techniques for Damage Diagnosis in Non-stationary Conditions

Len Gelman

Hybrid Ceramic Bearing Prognostics using Particle Filtering

David He, Ruoyu Li, Jinghua Ma, and Arvind Panyala
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Session 1D - CBM

Reliability Centered Maintenance: Determining Metrics That Drive the Bottom Line

Dennis Mooreand Juan Gonzalez

Streamlined Grease Analysis to Complement Vibration and Other Diagnostic Technologies

Rich Wurzbach

Development of a Fuel System Advanced Diagnostic and Predictive Capability for the M2/M3 
Bradley Fighting Vehicle

Presented by Jason Hines; Scott Pflumm and Jeffrey Banks

Mashups to Support CBM+ Software Application Transition from R&D to Product

Matt Sedlak

The P-F Interval: The Cornerstone of Condition Based Maintenance

Chris Sautter

Transitional Failure Testing and Prognostics Software Development Applied to Helicopter Critical 
Component

Romano Patrick, Matthew Smith, Carl Byington, George Vachtsevanos, Daniel Wade, and Daniel 
Suggs

Session 2A - Health Management Tools and Capabilities

Detecting Bearing and Gear Failures through At-Line Wear Debris Analysis

Allison Toms

Real-time Oil Quality and Metallic Debris Monitor for Gearbox Applications

Carl Byington, Nicholos Mackos, Carl Palmer, Cody Ture, Garrett Argenna, Rachel Moss, Allison 
Toms, Kevin Goddard, and John Moffatt

“Site-Direct” Oil Analysis completes the Condition Monitoring goal of Continuous Machine 
Monitoring

Jack Poley

A Model-based Reasoning Framework for Prognostics and Health Management

Mark Walker and Ravi Kapadia

Bringing the Benefits of Integrated Vehicle Health Management to Unmanned Systems

Mike Schoeller, Theodore Meyer, Jason Fetty and Treven Baker

Active Electrical and Mechanical Techniques for Modal Analysis of Operating Equipment

Bill Marscher, William Kelly, and Jeremy Weiss
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Session 2B - Diagnostics

Case Study: New Pump Installation Analysis of Excessive Vibration

Ken Singleton and Bob McGinnis

Induction Motor Power Quality in Rotating Machines under Faults

Suri Ganeriwala, Mohsen Nakhaeinejad, and Sankar Rengarajan

Crack Fault Diagnosis in Drive Shafts Using Inverse Method

David He and Venugopal Jayaraman

Extended Range RF Technology for Wireless Industrial Vibration Sensors

David Corelli

Adapting Advanced Pattern Recognition Software to Predict and Optimize Pulverizer Performance

Nilimb Misal, Michael Santucci, and Chance Kleineke

Session 2C - Failure Analysis

Improving the Reliability of Large Diesel Engine Turbochargers

Edgar Gunter and Wen Jeng Chen

Materials Testing and Specimen Selection for Failure Analysis Support

Debbie Aliya

Predicting Fatigue Failure Using Intrinsic Material Properties

Richard Holmes and Raja Pulikollu

Root Cause Analysis of Turbine Generator Vibration from Mechanical, Thermal, and Electrical 
Faults

Presented by Marco Caflisch; Alexi Rakow and Joseph Rakow

Assessment of Aircraft Stairway Welds

Marc Pepiand James Catalano

Design for Testability: Anticipating Sensor Requirements through Advanced Failure Analysis

Chris Stecki, Shoshanna Rudov-Clark, Jacek Stecki, and Adrian Ryan

Session 3B - Material Health Management

Advances in Non-Contacting Stress Measurement for Turbomachinery Blades

Mike Plattand John Jagodnik

Characterization of Fatigue Damage and Residual Life Time Assessment by Fractal Analysis of the 
Deformation Structure

Jürgen Schreiber, Ulana Cikalova and Norbert Meyendorf
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Session 3D - Business Cases/Economic Benefits/ Performance Based Logistics

Estimating Prognostic Benefit for High Valued Components in Repairable Systems

Gregory Kott

Consideration of Tangibles and Intangibles to Show Economic Benefit of Prognostics and Health 
Management

Joel Luna

NDIA EHM Study Report

Paul Howard

Session - Special Presentations

Intermittent Fault Detection and Isolation System Expanding Role

Ken Anderson

Innovations from CBM Research including the Business Case Analysis

Presented by Nicholas Goodman; Abdel Bayoumi

How Opportunistic is it for Prognostics Products to Transition?

Phil Dussault

Session 4A - Health Management Strategies

Small Turbine Engine Testing for Cost-Effective Health Prognosis

Richard Holmes and Thomas Brooks

Autonomic Integrated Prognostics Health Management Systems: Concepts and Designs

Sonia Vohnout, Byoung Uk Kim, Chris Lynn, and Neil Kunst

Automated Contingency Management (ACM) for Overactuated Systems

Brian Bole, Douglas Brown, and George Vachtsevanos

Agent-based Automated Algorithm Generator

Geoffery Zhang, Roger Xu, Xiong Liu, Margaret Lyell, Xiaodong Zhang and James Bechtel

Realizing The Value: Transitioning a Proof of Concept Prototype into a Fully Functional Product

Dennis Moore

A Survey on Prognostic Metrics

Leandro Barajas, Tsai-Ching Lu, and Narayan Srinivasa
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Session 4C - Systems Engineering and Health Management Applications

The Decision Analysis Process

John Lucero

Heavy Lift Launch Vehicle Payload Fairing Structural Concept Down Select Process

John Lucero

Machine Tool Health Monitoring Using Prognostic Health Monitoring Software

Radu Pavel, Loran Miller, John Snyder, Nick Frankle, and Gary Key

Shape Classification Particle Counting and Emission Spectroscopy  for Wear Debris Analysis – 
Current and Future Trends

Daniel Walshand Suneet Chadha

Session 4D - Data/Knowledge Management

Cloud Computing Architecture for Manufacturing Data Management

Amit Deshpande, Kevin Bevan, and Mark Doyle

A Survey of Rotating Machinery Condition Indicators

Joe Sheeley and Cory Duggin

Moving Beyond Advanced Analysis to Data Management and Decision Making

Mike Denton, Preston Johnson, and Kurt Veggeburg

Web 2.0: Forming a Collaborative Information Enterprise

Matt Sedlak

US Navy Military Sealift Command's Maintenance Management Program

Randy Torfin

Environment for Processing of Wideband Signals

Renata Klein and Eduard Rudyk
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Tutorials

Cepstrum Analysis for Machine Diagnostics and Operational Modal Analysis

Bob Randall

Fracture Analysis for Maintenance Engineers

Debbie Aliya

Federated Architecture - “Moving Beyond the Silos”

Harlan Shober

Diagnostic Sensors

Chris Nemarich

Interactive Session: Data Management Issues

Chris Sautter

Durability and Life Prediction

Animesh Dey and Frank Priscaro

Page 194



MFPT 2011

MFPT 2011 2011(

Theme: Enabling Sustainable Systems

Virginia Beach, VA)

Keynotes

Corrosion Based Maintenance - Using CBM to Reduce the Cost of Corrosion

Bill Needham

The Origins of Structural Failure by Fatigue

Dr Neville Rieger

Opportunities for Monitoring and Prognostics in Nuclear Power Plants

Dr Leonard Bond

Session A1 - Signal Analysis 1

Influence-graph Based Techniques for System-level Diagnostics

Branden Archer, Kranthi Mamidisetty, Shivakumar Sastry, Kenneth Loparo, and Fred Discenzo

An Integrated Approach for Hybrid Ceramic Bearing Life Prognostics

Jinghua Ma and David He

Applying Modal Analysis to Improve Machinery Reliability

Stanley Bognatz

Hilbert-Huang Transform based Acoustic Emission Signal Quantification for Rotational Machine 
Health Monitoring and Diagnostics

Ruoyu Li and David He

Using Modal Analysis for Detection of Cracks in Wind Tubine Blades

Suri Ganeriwala and Mark Richardson

Editing Time Signals using the Real Cepstrum

Robert Randall and Nader Sawalhi

Session B1a - Failure Analysis - Corrosion Prevention

Accelerated Corrosion and Immersion Testing of 13mm Diameter Grade 10.9 Bolts for Use with 
Bolt-on Armors

Tom Considine, Tom Braswell and Jack Kelley

Corrosion Performance and Coating Characterization of Two Novel Anodic Coatings on Aluminum 
Armor Alloys

Elizabeth Charleton, Steven Kilczewski, John Kelley and Paul Huang

Software Design Tool Predicts Galvanic Corrosion Rates on Complex Assemblies

Leslie Bortels and Alan Rose
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Session B1b - Data Analysis and Decision Support

Data Discovery and Mashup

Harlan Shober

RCM and eShop

Dennis Moore

Dimensionality Reduction Analysis in Condition Classification of Prognostics

Chao Liu and Dongxiang Jiang

DoD Acquisition Process

Dennis Moore

Session C1 - Electronic and Power Systems Health Management 1

Early Detection of Avalanche Breakdown in Embedded Capacitors using SPRT

Mohammed Alam, Michael Azarian, Michael Osterman and Michael Pecht

Towards an Online Early Diagnostic for Capacitors

Antonio Ginart, Irfan Ali, Irtaza Barlas, Patrick Kalgren, Scott Poll, and Jose Celaya

The Right Stuff for Aging Electronics, Intermittence, No Fault Found

Brent Sorensen, Cheryl Chambers and Ken Anderson

RUL Evaluation Based On Thermal Estimation of Fault-Tolerant Drive Systems

Irfan Ali, Antonio Ginart, Patrick Kalgren and Michael Roemer

Risks to Telecommunication Equipment under Free Air Cooling Conditions and Their Mitigation

Jun Dai, Diganta Das and Michael Pecht

Session D1 - Health Management Tools and Capabilities

An Innovative Cable Failure Detection and PHM Toolset

James Hofmeister and Sonia Vohnout

HAPTICS as a Platform for CM Technology Deployment and Training

Thomas Lagö

Readiness Approach for Propulsion Engine LRUs

Girija Parthasarathy, Dinkar Mylaraswamy, Onder Uluyol, Kyusung Kim, Sonia Vohnout and Bruce 
Thompson

Diagnostics and Prognostics Tools for Assessing Remaining Useful Life of Nuclear Power Plant 
Materials

Pradeep Ramuhalli, Jeffrey Griffin, Jacob Fricke, Charles Henager Jr, Mukul Dixit and Leonard 
Bond

Estimation of Fan Bearing Degradation Using Acoustic Emission Analysis and Mahalanobis 
Distance

Hyunseok Oh, Michael Azarian and Michael Pecht

Page 196



MFPT 2011

Session A2 - Signal Analysis 2

Classification Prognostics and Condition Based Maintenance (CBM) of Rolling Element Bearings 
based on Evolutionary Algorithm Optimisations of Kohonen’s Self-Organising Maps

Thomas Lagö and Jay Nkuna

The Use of the Multiple Discriminant Predictive Analysis ™ Approach to Automate Conformance to 
ISO 10816-2

John Judd

The Effect of Speed Variations on Machinery Vibrational Analysis

Joseph Sheeley and Frank Steinle

Wavelet and Fast Fourier Transforms as Hierarchical  Processing Tools to Monitor an RC bridge at 
Interstate 40

Mohammad Azarbayejani and Mahmoud Reda Taha

Understanding High Frequency Measurement and Demodulation

David Corelli

Session B2 - Data/Knowledge Management

Test Stand Links Manufacturing with In-field Failure Prevention

Fred Discenzo, Dukki Chung, Matthew Kirsch and Kenneth Loparo

LabSpaces and Tri-store, Swift and Federated Security: An Architecture for Scientific Data 
Management

Harlan Shober

Methods for Analyzing Vehicular Data to Implement Condition Based Maintenance

Christopher Davies, Daniel Jones and Thomas Kilby

How Does My Choice of ADC Effect My Vibration Measurement?

Douglas Farrell

Manage Assets Without Suffering a Data Explosion

Douglas Farrell

CNC Integrated Manufacturing Data Management

Amit Deshpande and James Neidhart
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Session D2 - Health Management Strategies

Decomposition of Structural Vibration for Wind Turbine Diagnosis

Robert Randall, Nader Sawalhi, William Marscher, Thomas Walter and Jeremy Weiss

Wind Turbine Instrumented Surveys Help Identify Service Needs

Preston Johnson and Michael Lenz

Monitoring System for Storm Readiness and Recovery of Test Facilities: Integrated System Health 
Management (ISHM) Approach

Fernando Figueroa, Jon Morris, Mark Turowski, Richard Franzl, Mark Walker, Ravi Kapadia, 
Meera Venkatesh and John Schmalzel

CECOM LCMC CBM+ Strategy

David Pack

Towards a Safe & Reliable Operation of Cyber Physical Systems

Kenneth Eizenga

Wind Turbine Drivetrain Condition Monitoring - an Overview

Shuangwen Sheng and Paul Veers

Session A3 - Sensors

Metallic Wear Debris Sensors: Promising Developments in Failure Prevention for Wind Turbine 
Gearsets and Similar Remotely Situated Components

Jack Poley

Dynamic Strain Sensor Calibration for Sustainable Life and Usage Monitoring

Hyungdae Lee, Jeremy Sheldon, Matt Watson, Carl Palmer and Timothy Fallon

Trustworthy Wireless Sensors

William Nickerson, Wayne Manges and John Munro, Jr

Changing the Way You Look at Oil: Real-Time Diagnostics for the Military Sealift Command

Edgardo Guevara and Patrick Henning

Corrosion Sensors and ISIS; a Sensor Based Approach to Condition Based Maintenance of Tanks 
and Voids on US Navy Ships

Bruce Nelson
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Session B3 - Economic/Business Case Studies and Analysis

Integrated Methodology and Tools for Health Management (HM) Business Case Analysis (BCA)

Joel Luna

A Real Options Optimization Model to Meet Availability Requirements for Offshore Wind Turbines

Gilbert Haddad, Peter Sandborn and Michael Pecht

Maximize Return on Assets through Integrated Condition Monitoring

Greg Hood

Implementation of Condition Based Maintenance (CBM) and Health & Usage Monitoring Systems 
(HUMS) in the UK Defence Land Environment

Christopher Hockley and Laura Lacey

Achieving Exceptional Benefits to Costs through Condition Based Maintenance: How Two of the 
Largest CBM Programs Learned to Predict Machinery Failures and Save Millions

Loren Cleven and Tim Kelley

Simulator Solutions for “Self Correcting” Maintenance Systems

Dennis Moore

Session C3 - Systems Engineering

Systems Engineering: A Fundamental Discipline Full of Controversial Opinions

John Lucero

Aircraft Mishap Prevention using the USAF MECSIP process

Bob Ware

Systems Integration and Planning for Disparate Technologies

Allen Revels

Session D3 - Prognostics and Health Management 1

Identification of Failure Mechanisms to Enhance Prognostic Outcomes

Sony Mathew, Mohammed Alam and Michael Pecht

Prognostics for Polymer Positive Temperature Coefficient Resettable Fuses

Shunfeng Cheng, Kwok Tom and Michael Pecht

Feasibility of Prognostics for Transformer Remaining Useful Life Predictions

Eric Strong, Jamie Coble, Siobhan O'Reilly and Wesley Hines

Session A4a - Electronic and Power Systems Health Management 2

Travel Waves Based Intermittent Disconnection Detection

Antonio Ginart, Irfan Ali, Irtaza Barlas, Jonathan W. Goldin, Patrick Kalgren and Michael Roemer

Diagnosis and Prognosis Health Management for Aircraft Electrical Power System

Tianxiang Xiong  and A Savvaris
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Session A4b - Prognostics and Health Management 2

Model-Based Diagnostics and Prognostics of Machinery

Mohsen Nakhaeinejad, Jaewon Choi, Sankar Rengarajan, Ted Costuros and Michael Bryant

A Particle Filtering Approach to Remaining Useful Life Prediction of Aircraft Engines

David Siegel, Wenyu Zhao, Hassan Al-Atat, Jay Lee and Manish Kumar

A Systematic Health Monitoring and Fault Identification Methodology for Machine Tool Feed Axis

Tyler Skirtich, David Siegel, Jay Lee and Radu Pavel

Session B4 - Failure Analysis - Engineering Solutions for Failure Prevention/Case 
Histories

Improving the Reliability in the Next Generation of US Army Platforms Through Physics of Failure 
Analysis

Geetha Chary, Ed Habtour and Gary Drake

Incorporation of a Probabilistic Monotonic Strain Energy Analysis to a Lifing Method

Onome Scott-Emuakpor, Tommy George, Charles Cross, Todd Letcher and M-H Herman Shen

Novel Approach to Improve Electronics Reliability in the Next Generation of US Army Small 
Unmanned Ground Vehicles Under Complex Vibration Conditions

Ed Habtour , Cholmin Choi, Michael Osterman and Abhijit Dasgupta

Solid Particle Erosion Testing of Helicopter Rotor Blade Materials

Marc Pepi, Richard Squillacioti, Lynne Pfledderer, Andrew Phelps

Modeling Erosion Wear Rates in Slurry Flotation Cells

V. Bhushan, Michael Lipsett

Characteristics of Impact Problems

Julian Raphael
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Session D4 - Condition Based Maintenance

Use of Degradation Stages for Condition-Based Maintenance

Georg Wurzel, Andreas Doleschel and Michael Weigand

Prognostic Health Management (PHM) Solutions for Battery Packs Used in Critical Applications

John Bush, James Hofmeister and Sonia Vohnout

Influence of CBM+ Information to the Value Stream

David Pack

Army Implementation of CBM

Christopher Smith

Object-Based Simulation for Preventative Maintenance Planning

Abdel Bayoumi

Industrial Perspectives of CBM

Rachel Moss

Tutorials

Elements of an Effective Systems Thinking Methodology

Debbie Aliya

Grease Sampling and Analysis: Applying New Sampling and Analysis Technologies for Improved 
Reliability

Rich Wurzbach

Relating Vibration Measurements to Reliability

John Judd
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MFPT 2012 2012(

Theme: PHM: Driving Efficient Operations and Maintenance

Dayton, OH)

Keynotes

Ted Fecke

Health Management in the US Air Force, from the Past to the Future

Dr Fred Discenzo

Health Management - a Technologist's Perspective

Prof Michael Pecht

Battery Health and Safety Management

Session 1A - Prognostics

Fault Prognosis and Uncertainty Management with Particle Filter

Mike Roemer, Liang Tang, Gregory Kacprzynski, Kai Goebel, and George Vachtsevanos

Anomaly Detection for Insulated Gate Bipolar Transistor (IGBT) Under Power Cycling Using a K-
Nearest Neighbor Technique

Edwin Sutrisno, Qingguo Fan, Diganta Das, and Michael Pecht

Low Computational Cost Prognostic Algorithm for Embeddable Applications

Antonio Ginart, Irtaza Barlas, Irfan Ali, Patrick Kalgren, and Mike Roemer

Sensor-based Realtime Numeric Simulation for a Condition-forecast-oriented Maintenance Strategy

Karl Nienhaus, Christian Bernet, Markus Schütz, Ralph Baltes, and Christian Fabry

A Study of Machining Process Power Monitoring and Product Quality Prediction

Wenyu Zhao, Jay Lee, and Amit Deshpande

Model Based Battery Management System for Condition Based Maintenance

Nick Williard, Wei He, and Michael Pecht
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Session 1B - Failure Prevention for Materials and Structures

Computational Durability Simulation for Superalloy Turbine Disks

Robert Tryon

Accelerating Materials Insertion by Evolving the DoD Materials Qualification-Transition Paradigm

Greg Schoeppner

Damage Accumulation Rate Computation in the Frequency Domain Due to Random Loading Using 
FEM-RFC Model

Ed Habtour, Abhijit Dasgupta, and Mark Paulus

Ultrasonic Shot Peening as a Field Deployable Alternative to Conventional Shot Peening

Brian Gabriel, Marc Pepi, Douglas Wolfe, and Timothy Eden

Investigation of Failed Missile System Launcher Bolts

Scott Grendahl

Comparison of Fatigue Life Results between Load Controlled Coupon Specimens

Casey Holycross, Onome Scott-Emuakpor, and Tommy George

Session 1C - Data Mining and Management

Data Management Techniques for Predictive Monitoring and Prognostics

Doug Farrell and Preston Johnson

Saving Man Years, Big Data Techniques, and Your Data

Harlan Shober

Cloud Computing in the World of Machine Failure Prevention

Doug Farrell and Preston Johnson

An Information Management Implementation for RDT&E Centers using Big Data techniques

Matt Sedlak

Airframe Digital Twin: Creating Virtual Replicas of Every Aircraft in the Fleet

Richard Holzwarth, Eric Tuegel, and Pam Kobryn
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Session 2A - Condition-Based Maintenance 1

The Metamorphosis of Oil Analysis

Jack Poley

Ultrasound Assisted Lubrication Best Practices

Adrian Messer

Survey of Lubrication Oil Condition Monitoring, Diagnostics, and Prognostics Techniques and 
Systems

Junda Zhu, David He, and Eric Bechhoefer

Reliability Centered Maintenance and the Application of Data Driven Automated Workflow into 
Engineering and Maintenance Disciplines

Dennis Moore, Matt Sedlak, and Harlan Shober

Current Research Activity on the Impact of No Fault Found (NFF) On Maintenance Effectiveness 
through Life

Chris Hockley and Paul Phillips

Session 2B - Failure Analysis

Case Studies Using an Epistemologically Derived Systems Thinking Approach in a Failure 
Prevention Consulting Practice

Debbie Aliya

Accelerated Corrosion Testing for Coated Turbine Compressor Blades Using Small Turbine Engine 
Capabilities

Robert Tryon

Air Force Analysis of Failures Induced by Manufacturing Variability

Bob Ware

Effect of Ground Surface Depth in Helical Compression Spring Stresses

Rudolph Scavuzzo, Chance Kleineke, and Joseph Hoffmann

Static and Dynamic Analysis of a Coal Bowl Mill

Chance Kleineke and Rudy Scavuzzo

Failure Mechanism and Fault Diagnosis of Power Equipment

Dongxiang Jiang and Chao Liu
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Session 2C - Health Management Architectures

New Approaches for Ships Fleet-wide Management and Naval Mission Prognostics

Flavien Peysson, Claude Allemand, Mustapha Ouladsine, and Benoît Iung

A Review of PHM System’s Architectural Frameworks

Surya Kunche, Chaochao Chen, and Michael Pecht

Space Sortie Production; the Role of HM in Creating the Factory of the Future

J B Schroeder

In Pursuit of Flight - 1914 Style: Transatlantic Flying Boat by Curtiss

Jim Lally

Session 3A - Signal Analysis

Proper Amplitude Estimation Strategies for CBM Applications

Thomas Lagö

Time Synchronous Averaging of Non-integer Multiples

Preston Johnson

The Role of Hough Transform for Automatic Interpretation of Spectral Correlation Diagrams

Gianluca Nicchiotti and Gaëtan Giner

Features of a Useful Plant Machinery Online Monitoring System

Joseph Sheeley, Jeremy Weiss, and Bill Kelly

Enhancing Bearing Fault Diagnosis Using Cepstrum Pre-whitening Technique

Suri Ganeriwala, Jun Yang, and Ruoyu Li

From Signal Processing to Prognostics

Preston Johnson
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Session 3B - Applications of Condition Monitoring/Health Management

Army Implementation of CBM: 2012 Update

Christopher Smith

Health Management and Condition Based Maintenance – An Industrial Perspective

Eric Olson

IMS Successes in Applications

Wenyu Zhao

PHM Applications within General Atomics - HOLDING TITLE

Mark Walker

A Case Study in Wireless Data Collection, Visual Analytics and Health Management

Wade Clark

PHM Technologies: Learning from Applications & Design

Subrat Nanda

Session 3D - Condition-Based Maintenance 2

Prognostics Using Existing Data

Erik Webster, Tom Cook, and Simon Jessop

Reliability Model Development and Sensor System Optimization of the Gearbox Reliability 
Collaborative’s 750kW Test Gearbox

Brendan Geels, John Steele, and Shuangwen Sheng

Model-based Fault Diagnostics of Induction Motor and Centrifugal Pump

Michael Bryant and Ji-Hoon Choi

Powertrain Diagnostics - Part 1 - Detecting Injector Deactivation Failure Modes in Diesel Engines 
Using Simple Time Domain Approaches

Mitchell Lebold, Scott Pflumm, Jeffrey Banks, Jonathan Bednar, Kenneth Fischer, and Joseph 
Stempnik

Powertrain Diagnostics - Part 2 - Detecting Injector Deactivation Failure Modes in Diesel Engines 
Using a Crankshaft Speed Order Domain Approach

Jonathan Bednar, Mitchell Lebold, Karl Reichard, Scott Pflumm, Jeffrey Banks, Kenneth Fischer, 
and Joseph Stempnik

Effects of Cosmic Rays on SLA Wear Monitoring

Charles Blatchley
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Session 4A - Electronic and Power Systems Health Management

Embeddable Parametric Health Characterization of Power Drive

Patrick Kalgren, Antonio Ginart, Irtaza Barlas, Irfan Ali, Patrick Kalgren, and Mike Roemer

Rapid Methods for Production Line Testing of Small Electrical Motors

Thomas Lagö

Arc-Fault Protection for 270-Vdc Power Equipment

Dennis Grosjean and Daniel Schweickart

Uptime Improvements for Photovoltaic Power Inverters

Sonia Vohnout, Patrick Edwards, and Neil Kunst

Embeddable Platform for Modern Power Quality Monitoring

Patrick Kalgren

Canary Approach for Monitoring BGA Interconnect Reliability under Temperature Cycling

Preeti Chauhan, Michael Osterman and Michael Pecht

Session 4B - Health Management Tools and Capabilities

Machine Tool Health Characterization Using Condition Monitoring and Prognostic Based 
Technologies

Radu Pavel and Jonathan Iverson

Machine Tool Feed Axis Health Monitoring Using Plug-and-Prognose Technology

Linxia Liao and Radu Pavel

Advanced Diesel Engine Health Monitoring Algorithms for Ground Vehicles

David Siegel, Jay Lee, Canh Ly, Andrew Bayba, and Kwok Tom

A Process for Data Driven Prognostics

Eric Bechhoefer and David He

PHM and Automation Convergence

Fred Discenzo, Dukki Chung, and Patrick Carle

A Prognostics and Health Management Solution for Information Technology (IT) Networks

Sonia Vohnout, Matthew Rounds, Robert Wagoner, and Neil Kunst
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Session 4C - Sensors

Real-world Deployment of Wireless Accelerometers

Bill Nickerson

Extended Range RF Wireless Technology for Industrial Monitoring

David Corelli

Collaborative Wireless Sensor Networks for Facilities Management

Mert Bal

Broadband Waveguide Sensors for Use in High-Temperature, Corrosive, and Other Harsh or 
Difficult-to-Access Environments

Christopher Larsen and Stuart Shelley

An Introduction to the Need for Turbine Engine Test Cell Instrumentation Standards

Bill Stange

Advanced Noise Control Fan Test Rig Capabilities and Trade Studies for Aero Engines

John Lucero

Session 4D - Diagnostics

New Advances in Ultrasound Condition Monitoring

Adrian Messer

Diagnosis of Rolling Element Bearing Fault in Bearing-Gearbox Union System using Wavelet 
Packet Correlation Analysis

Jing Tian, Michael Pecht, and Changning Li

Multivariate SPRT for Improved Prognostics of Enterprise Computing Systems

Kenny Gross and Ram Dhanekula

Fault Classification Rules Extraction of Wind Turbine Based on C4.5 Algorithm

Jie Chen, Dongxiang Jiang, Wenguang Yang, Xiaowen Deng, and Yongxin Feng

Human Listening As a Classification Tool in Production Lines

Thomas Lagö

Advanced Automated Troubleshooting Technology

Simon Jessop
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Tutorials

An Integrated System Health Management Methodology: Beyond Fault Diagnosis and Failure 
Prognosis

George Vachtsevanos

An Integrated Integrity Management Approach for Improved System Autonomy

George Vachtsevanos

An Intelligent Approach to Life Cycle and Risk Management of Critical Military and Industrial 
Systems

George Vachtsevanos

Foundations of Thinking Skill Optimization

Debbie Aliya
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MFPT/ISA 2013 2013(

Theme: Sensors and Systems for Reliability, Safety and Affordability

Cleveland, OH)

Keynotes

Health Management of Space Assets, Past Present and Future

Dr Robert J Shaw 

Sent to the Salt Mines

Steve Mikolajcik

Lord Kelvin's Revenge: The Past, Present, and Future of Measurement

Prof John Henshaw

Session 1B - Health Management Tools and Capabilities

Nonintrusive Load Monitoring of Rotating Machinery

Jacob Siegel and Nathan Brown

Reconfigurable Informatics Platform for Rapid Prognostic Design and Implementation: Tools and 
Case Studies

David Siegel and Jay Lee

Health Management of Utility Coal Pulverizers

Chance Kleineke and Michael Santucci

Extending Rotorcraft Component Lives Using IMS Tools

John Lacontora

Evaluation of Data-Logging Transducer to Passively Collect Pressure Vessel P/T History

Stephen Wnuk, Son Le, and Raymond Loew

Software Tools to Support the Assessment of System Health

Kevin Melcher
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Session 1C - Diagnostics

Gear Fault Detection Using Acoustic Emission Spectrum Kurtosis

Yongzhi Qu, Junda Zhu, David He, and Eric Bechhoefer

The Interference of Variable Frequency Drives (VFDs) on the Vibration Signature Analysis of 
Machine Defects

Kahlil Detrich, Suri Ganeriwala, and Nader Sawalhi

Optimized Diagnostic Model Combination for Improving Diagnostic Accuracy

Surya Kunche, Chaochao Chen and Michael Pecht

Automatic Construction of Diagnostic Bayesian Network Models from Airplane Maintenance 
Manuals

Haiqin Wang

Clustering Techniques for Machinery Fault Classification

Joseph Sheeley

Performance Evaluation of a Second-Order Indicator of Cyclostationarity for Gear Condition 
Monitoring

Joshua Isom, Yan Chen, Zaffir Chaudhry, and Paula Dempsey

Session 1D - Wind Turbines

Analog Signal Processing to Improve Acoustic Emissions Sensing

Eric Bechhoefer, Yongzhi Qu, Junda Zhu, and David He

Development and Validation of Lubrication Oil Particle Contamination Models

Junda Zhu, Bin Qiu, Eric Bechhoefer, and David He

Application of Adaptive Filtering in Bearing Fault Detection in Wind Turbine Gear Transmission 
System

Ruoyu Li, Mark Frogley, Michael Messerschmidt, and Johnny Simmons

An Enhanced Time Synchronous Averaging for Rotating Equipment Analysis

Eric Bechhoefer

Advanced Prognostic Health Management Technology for Wind Turbine and Rotorcraft Gearbox 
Systems

Raja Pulikollu

Online Wear Debris and Water Contamination Sensing for Wind Turbine Health Monitoring

Joe Murray and Ryan Brewer

Page 211



MFPT/ISA 2013

Session 2B - Signal Analysis

Signature Analysis of Cavitation in Centrifugal Pumps

Suri Ganeriwala

An Application of Minimum Entropy Deconvolution Technique in Valve Response Speed 
Measurement

Hiroaki Endo and Tim Chapman

Order Analysis: An Implementation and Its Use in Vibration Time Waveform Signal Processing

Preston Johnson

Acceleration Waveform Analysis: An Advanced Diagnostic Tool in the Detection of Roller Bearing 
Defect Severity

Tony Barlow

Rotating Machinery Diagnosis Using Synchro-Squeezing Transform Based Feature Analysis

Budhaditya Hazra and Sriram Narasimhan

Session 2C - Diagnostic Sensors

Optical Torque Sensor Design Enables New Opportunities for Machinery Diagnostics and Failure 
Prevention

Fred Discenzo

Waveguide Vibration Sensors for Aerospace Health Monitoring

Chris Larsen and Nathan Branch

Unique Inline DC Amplifier with Remote Auto-Zero

Thomas Connolly

How Sensor Mounting Affects Measurement

David Corelli

USB Powered Triaxial MEMS Vibration Monitoring System Designed for Field Vibration Testing

Kevin Westhora

Session 3B - Condition Based Maintenance

Evolution to a World Class PM Facility

Ted Melencheck

Anomaly Detection in a Two-Tank System Using an Interacting, Multiple-Model-Based Fault 
Detection Method

Mohammad Hajizadeh and Michael Lipsett

Validation of Helicopter Gear Condition Indicators Using Seeded Fault Tests

Paula Dempsey and Bruce Brandon

Expert System for Condition Based Maintenance

Mike Behm
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Session 3C - Wireless Sensors

Wireless Technologies and Application to Condition Monitoring Systems

Preston Johnson and Douglas Farrell; presented by Aaron Schiele

A Piezoelectric Multilayer-Stack Energy Harvester with Force Amplification for Damage Detection 
Sensors

Wanlu Zhou, Lei Zuo, and Tian-Bing Xu

Session 3E - Data Analysis

Accelerated Diagnostics & Prognostics Development Using Common Data Libraries

Kenneth Loparo and Fred Discenzo

Big Data: Analog Sensors Flood Asset Monitoring Systems, Data Mining and Data Reduction Tools

Preston Johnson

Big Data Search of Engineering Test Data

Harlan Shober

Big Data Analytics in Manufacturing

Mohamed Abuali

Session 4B - Prognostics

Path Classification and Remaining Life Estimation for Systems Having Complex Modes of Failure

Shane Clarkson and Randall Bickford

Fleet Wide Asset Monitoring: Sensory Data to Signal Processing to Prognostics

Preston Johnson

Condition Monitoring of Non-Linear Time Varying Systems: Gearboxes Subject to Varying Load 
and Speed

Jordan McBain

Predictive Diagnostic Based on a Fleet-wide Ontology Approach

Jean-Baptiste Leger, Gabriela Medina-Oliva, Maxime Monnin, and Alexandre Voisin

Remaining Useful Life Prediction of Individual Units Subject to Hard Failure

Qiang Zhou, Shiyu Zhou, Xiaofeng Mao, and Mutasim Salman
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Session 4C - Failure Analysis

Is Frame Vibration Monitoring Enough to Mitigate the Risk of Loss of Mechanical Integrity for 
Reciprocating Compressors?

Skip Morrison, Chris Lopez, and Christian Koers

The Impact of Dynamic Loading on Root Cause Failure Analysis

Keith Wagner and Matthew Perricone

Geometric Sensitivity Analysis and Improved Empirical Observation for Reduced-Order Fatigue 
Life Assessment

Todd Letcher, Onome Scott-Emuakpor, Tommy George, and Casey Holycross

Session 4D - Systems Engineering and Business Case Analysis

Methods to Derive Business Case Analyses

Chris Pomfret

Investigation of Materials for Boundary Layer Control in a Supersonic Wind Tunnel

Alexander Braafladt, John Lucero, and Stefanie Hirt

Critical Prognostics Design Balance within the Integrated Systems Diagnostics Design (ISDD)

Jim Lauffer

ANCFII-Test Rig Support Bearing Trade Study

James Winkel and John Lucero

ANCFII Risk Analysis

John Lucero

Implementation of Performance-Based Acquisition in Non-Western Countries

Fatih Cebeci and Tanzer Gözütok

Session 5B - Applications of Health Management Technologies

Rolls-Royce EHM Successes

Keith Calhoun

Applied Case Study in Information Fusion and Health Management for High Speed Trains

Wade Clark

Collecting and Concentrating Automation Data

Mark Lochhaas
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Session 5C - Failure Prevention

How Information Makes All the Difference in Oil Analysis

Patrick Kilbane

The Effects of Airborne Contamination on Industrial Control Electronics

Robert Veale

Corrosion Detection on Natural Gas Pipelines with Micro-Linear Polarization Resistance Sensors

Douglas Brown, Richard Connolly, Duane Darr, Jeffery Morse, and Bernard Laskowski

Cold Spray Technology as a Repair Technique

Victor Champagne and Marc Pepi

Tutorials

Hands-on Diagnostics Workshop

Fred Discenzo

Fundamentals of Signal Processing for Machine Vibration Analysis

Suri Ganeriwala

Sensor Basics for Equipment Health Monitoring

Chris Nemarich
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