
 
 

 
 
 
 
 
 
 
 
 
 
 
xxx 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61782-935-2 
 

58th American Helicopter Society 
International Annual Forum 2002 
 

Montreal, Quebec, Canada  
11 – 13 June 2002 

Volume 1 of 3 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2002) by the American Helicopter Society International 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2011) 
  
For permission requests, please contact the American Helicopter Society International 
at the address below. 
  
American Helicopter Society International 
217 N. Washington Street 
Alexandria, VA 22314-2538 
 
 
Phone     (703) 684-6777 
Fax:  (703) 739-9279 
 
staff@vtol.org  
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 

VOLUME 1 
 

Acoustic Aspects of Active-Twist Rotor Control................................................................................................................. 1
Earl R. Booth Jr., Matthew L. Wilbur 

 

Acoustic Beamforming for Health Monitoring of Helicopter Transmissions ................................................................. 16
Adrian A. Hood, Darryll Pines 

 

Adaptive Limit and Control Margin Prediction and Limit Avoidance ........................................................................... 29
Ilkay Yavrucuk, J.V.R. Prasad, Anthony J. Calise, Suraj Unnikrishnan 

 

Adaptive Thermodynamic Engine Model for the Next Generation Control System for Helicopter 
Engines ................................................................................................................................................................................. 40

Mihir C. Desai, Cristina Crainic 
 

Advanced Reconfigurable Communications, Fault Tolerant Avionics ........................................................................... 51
Ralph E. Barrera, Richard Langley 

 

Advanced Technology Vertical Lift Airliner ..................................................................................................................... 59
Robert T. Williams, Hal Rosenstein, Joe Wilkerson 

 

Advanced Vertical Lift Configuration Study .................................................................................................................. 101
Malcolm Foster 

 

Advances in Rotorcraft Integrated Avionics ................................................................................................................... 125
David A. Redman 

 

Aerodynamic Design Considerations for Micro-Rotorcraft........................................................................................... 133
Nate Gray, J. Kim, Nikhil Koratkar 

 

Aerodynamic Design of Helicopter Rotor Blade in Forward Flight Using Response Surface 
Methodology....................................................................................................................................................................... 149

Hyosung Sun, Yushin Kim, Soogab Lee, Dongho Lee 
 

Aeromechanical Stability and Response of Helicopters with Interblade Elastomeric Dampers................................. 160
Christian R. Brackbill, Edward C. Smith, George A. Lesieutre 

 

Affordability Metrics Introduction and Example for the FTR/JTR ............................................................................. 171
D. P. Schrage 

 

AH-64D Apache Longbow Structural Usage Monitoring System (ALB SUMS).......................................................... 197
Yi Lu, Richard A. Christ, Tim A. Puckett, Richard S. Teal, Bruce Thompson 

 

Airfoil Design and Rotorcraft Performance .................................................................................................................... 208
Williams G. Bousman 

 

Alleviation of Dynamic Stall Induced Vibrations Using Actively Controlled Flaps..................................................... 221
Gilles Depailler, Peretz P. Friedmann 

 

An Analysis of Helicopter Blade-Vortex Interaction Noise with Flight Path or Attitude Modification ..................... 238
Brian Munsky, Farhan Gandhi, Lionel Tauszig 

 

Analysis, Design, & Optimization of the Helicopter Active Control Technology (HACT) Flight 
Control System................................................................................................................................................................... 259

Christopher K. Johnson, Mark B. Tischler, David Mittleider, Kenny K. Cheung 
 

Application of Image Matching Navigation System to Support Approach and Landing of VTOL 
Vehicle ................................................................................................................................................................................ 274

Maciej Zasuwa, Janusz Narkiewicz 
 

Application of the IMD HUMS to the UH-60A Blackhawk ........................................................................................... 279
Ray Dora, Treven Baker, Robert Hess 

 

Army Aviation Situational Awareness Through Intelligent Agent-Based Discovery, Propagation, and 
Fusion of Information........................................................................................................................................................ 292

Stephen Jameson, Craig Stoneking 
 

Assessing the Impact of Mission Requirements, Vehicle Attributes, Technologies and Uncertainty in 
Rotorcraft System Design ................................................................................................................................................. 303

Andrew P. Baker, Dimitri N. Mavris, D.P. Schrage 
 

An Assessment of Real-Time Operating Systems for Use in Rotorcraft Mission Processing ...................................... 313
Michael E. Hamberg, Brian J. Glusman, Kyle C. Turley, Thomas A. DuBois 

 

BA609 Tiltrotor Drive System .......................................................................................................................................... 320
Charles Duello 

 

Boundary Element Modeling for Delamination Analysis of Laminated Composite Structures ................................. 337
Andrew Makeev, Samer Tawfik, Xin-Yuan Tan, Erian A. Armanios 

 



Building Inspection Using Unmanned Vehicles .............................................................................................................. 348
D.P. Schrage 

 

Certification, Ground and Flight Testing of an Experimental IBC System for the CH-53G Helicopter ................... 349
Uwe T.P. Arnold, Gerhard Strecker 

 

CFD Simulations of Tiltrotor Configurations in Hover ................................................................................................. 361
Mark A. Potsdam, Roger C. Strawn 

 

Closed Loop Bench Testing of the Next Generation Control System for Helicopter Engines ..................................... 377
Bert J. Smith, Raymond D. Zagranski 

 

Comanche Sensor Fusion: The Objective Force Discriminant ...................................................................................... 387
William T. Maselko, Paul D. Ledbetter, Lance P. Larson 

 

A Combined Technique for Inverse Simulation Applied to Rotorcraft Shipboard Operations.................................. 393
Hong Xin, Chengjian He 

 

Commercial and Open Source Software in Rotorcraft Avionics Systems .................................................................... 412
John Hrustich 

 

Comparison of Hard Surface and Soft Soil Impact Performance of a Crashworthy Composite 
Fuselage Concept ............................................................................................................................................................... 425

Ashish K. Sareen, Edwin Fasanella, Chad Sparks, Karen E. Jackson, B.R. Mullins Jr. 
 

A Comparison: Weak Versus Strong Modular Coupling for Trimmed Aeroelastic Rotor Simulations .................... 436
A.R.M. Altmikus, S. Wagner, P. Beaumier, G. Servera 

 

Concepts for Certifying a Data-Driven HUM System .................................................................................................... 450
Daniel S. Hiatt, Rex Hayden 

 

Condition Monitoring of Helicopter Gearboxes by Embedded Sensing ....................................................................... 458
Abhijit Suryavanashi, Shengda Wang, Robert Gao, Kourosh Danai, David Lewicki 

 

Contact Analog/Compressed Symbology Heading Tape Assessment............................................................................ 467
Adolph Atencio, Terry Turpin, R. Jay Shively, Susan Dowell 

 

Control of Integral Twist-Actuated Helicopter Blades for Vibration Reduction ......................................................... 476
SangJoon Shin, Carlos E.S. Cesnik, Steven R. Hall 

 

Corrosion in Military Rotorcraft: A Current Assessment of U.S. Army Experience .................................................. 488
Kevin S. Rees 

 

Crack Detection for Aerospace Quality Spur Gears....................................................................................................... 498
Harry J. Decker 

 

Cylindrical Mesh Adaptation for Isolated Rotors in Hover ........................................................................................... 509
Elodie Canonne, Christohe Benoit, Gaelle Jeanfaivre 

 

Defining Consistent ADS-33-Metrics for Agility Enhancement and Structural Loads Alleviation ............................ 519
Marilena D. Pavel, Gareth D. Padfield 

 

The Department of Defense and Academia's New Roles in Maintenance Engineering ............................................... 534
Robert (Bob) Worsham 

 

Design and Manufacture of a Titanium Matrix Composite Low Pressure Turbine Shaft for 
Turboshaft Engines ........................................................................................................................................................... 549

Samuel D. Spring, Howard  F. Merrick, Bert J. Smith 
 

Design of a Flow Diverting Device for OH-58A+ Helicopters ........................................................................................ 553
William D. Lewis, Matthew P. Mulnick 

 

Design of Soft Torsion Rotor Systems at Kaman Aerospace Corporation ................................................................... 561
Fu-Shang (John) Wei 

 

Design Sensitivity Analysis for ADS-33 Quickness Criteria and Maneuver Loads...................................................... 571
Dario Fusato, Roberto Celi 

 

Development and Application of A Finite Element Based Analysis Methodology for Crash Impacts on 
Soft Soil............................................................................................................................................................................... 594

Mostafa H. Kia, Akif Bolukbasi 
 

Development and Application of INS Unit in Helicopter Flight Tests .......................................................................... 605
Krzysztof Gajda, Janusz Narkiewicz 

 

Development and Flight Demonstration of a HUMS-Based Helicopter Limit Cueing (HLC) System ....................... 613
M.J. Augustin,M. Dreier, R.D. Yeary, R. Erdos, A. Gubbels, M. Damin, M. Whalley 

 

Development and Seeded-Fault Testing of an Engine Health Monitoring System....................................................... 621
Michael J. Platt, Harley H. Cudney, Kenneth M. Rosen 

 

Development Efforts and Requirements for Implementation of Navy Structural Usage Monitoring ........................ 629
Gene Barndt, Kelly McCool 

 

Development of a Low Vibration Mach Scale Rotor With Composite Couplings........................................................ 639
Jinsong Bao, Vengalattore T. Nagaraj, Inderjit Chopra, Andreas P.F. Bernhard 

 



Development of a Modeling and Simulation Tool for Rotorcraft/Ship Dynamic Interface Testing ........................... 653
Chengjian He, Hao Kang, Dean Carico, Kurt Long 

 

Development of a Real-Time Multi-Rotorcraft Simulator for Army Aviation Test and Evaluation.......................... 672
Jerry P. Higman, William Ezell 

 

Development of a Torsional Actuator for Variable Twist Tilt Rotor (VTTR) Blade ................................................... 691
Harsha Prahlad, Inderjit Chopra 

 

Development of an Automated Helicopter Stability & Control Flight Testing Data Collection and 
Analysis Software System ................................................................................................................................................. 707

William D. Lewis, Alan Davis 
 

Development of Handling Qualities Criteria for Rotorcraft with Externally Slung Loads ......................................... 719
Roger H. Hoh, Robert K. Heffley 

 

Development Program for Dynamic Testing of Ausform Finished PYROWEAR 53 Ball Bearing Inner 
Raceways ............................................................................................................................................................................ 735

Kim Donald Hoffmann 
 

Dynamic Interface Simulation Using a Coupled Vortex-Based Ship Airwake and Rotor Wake Model .................... 739
Robert McKillip Jr., Alexander Boschitsch, Todd Quackenbush, Jeffrey Keller, Daniel Wachspress 

 

Dynamics Considerations for High Speed Flight of Compound Helicopters ................................................................ 771
Vengalattore T. Nagaraj, Inderjit Chopra 

 

Effects of Flight Deck Motion in High Seas on the Hovering Maritime Helicopter ..................................................... 785
Jim L. Colwell 

 

Elevated-Temperature Fatigue Testing of Laminated Shear and Tension Coupons for Design of 
Helicopter Rotor Blades .................................................................................................................................................... 795

Paul A. Sharpe 
 

Experimental and Theoretical Investigations to Develop a Model of Rotor Aerodynamics Adapted to 
Steep Descents .................................................................................................................................................................... 802

Armin Taghizad, Jeremy Jimenez, Laurent Binet, Daniel Heuze 
 

Experimental Assessment of an Active Flap Device........................................................................................................ 816
Phillipe Leconte, Hugues Mercier des Rochettes 

 

Experimental Investigation and Demonstration of Rotary-Wing Technologies for Flight in the 
Atmosphere of Mars .......................................................................................................................................................... 828

L.A. Young, E.W. Aiken, M.R. Derby, R. Demblewski, J. Navarrete 
 

Factors Influencing Future Micro Air Vehicle Design ................................................................................................... 845
Darryll Pines 

 

 
VOLUME 2 

 
Fault Detection Sensitivity of Spur Gear Design Parameters to a Tooth Crack .......................................................... 857

Lin Liu, Darryll Pines 
 

First Steps in the Development of Handling Qualities Criteria for a Civil Tiltrotor ................................................... 871
Michael A. Meyer, Gareth D. Padfield 

 

Flight Research Qualification of the Army/NASA RASCAL Variable-Stability Helicopter....................................... 888
Ernesto Moralez III, William S. Hindson, Chad R. Frost, George Tucker, David R. Arterburn, Kevin F. Kalinowski, 
Fernando Dones 

 

Flight Test of a Helmet-Mounted, Enhanced and Synthetic Vision System for Rotorcraft Operations..................... 904
G. Craig, S. Jennings, Norah Link, R. Kruk 

 

Flight Testing Flow Diverting Devices on an OH-58A+ for Applications to an MH-6 Helicopter .............................. 911
William D. Lewis, Kelly E. McDougall 

 

Flight Trials with the Mission Flight Aids of NH90 TTH............................................................................................... 923
Hans-Dieter V. Boehm, J. Frank, R. Ehrenwinkler 

 

Flight-Testing Amateur-Built Helicopters ....................................................................................................................... 936
William D. Lewis, Jeffrey Scott Bender 

 

Forgings for Affordable Airframe Structures ................................................................................................................. 949
William C. Harris Jr. 

 

Free-Vortex Wake Predictions of the Vortex Ring State for Single-Rotor and Multi-Rotor 
Configurations ................................................................................................................................................................... 956

John Gordon Leishman, Mahendra J. Bhagwat, Shreyas Ananthan 
 

French Low-Speed V/STOL Concepts of the Twentieth Century ................................................................................. 986
Michael J. Hirschberg, Thomas Muller, Alexis Rocher 

 



Full-Scale Wind Tunnel Test of an Individual Blade Control System for a UH-60 Helicopter................................. 1001
Stephen A. Jacklin, Axel Haber, Gary deSimone, Thomas R. Norman, Cahit Kitaplioglu, Patrick Shinoda 

 

Further Examination of the Vibratory Loads Reduction Results from the NASA/ARMY/MIT Active 
Twist Rotor Test .............................................................................................................................................................. 1013

Matthew L. Wilbur, William T. Yeager Jr., Martin K. Sekula 
 

Generalized Viscous Vortex Model for Application to Free-Vortex Wake and Aeroacoustic 
Calculations...................................................................................................................................................................... 1028

Mahendra J. Bhagwat, John Gordon Leishman 
 

Ground Loiter for OAVs and MAVs ............................................................................................................................. 1044
S.B. Wilson III, Sharon Schnepf 

 

H-46 Tie Bar Fatigue Failure Predictions by Multiaxial Fatigue Theory ................................................................... 1054
Suresh Moon, Muge Fermen-Coker 

 

HACT Autocode Software Development Approach ..................................................................................................... 1073
Eric Lieberman 

 

HACT Flight Control System (HFCS) Control Law Overview ................................................................................... 1087
David G. Miller, Pieter G. Einthoven, Channing S. Morse, John Wood 

 

The HACT Vertical Controller....................................................................................................................................... 1105
Pieter G. Einthoven, David G. Miller 

 

The HART-II Test: Rotor Wakes and Aeroacoustics with Higher-Harmonic Pitch Control (HHC) 
Inputs - The Joint German/French/Dutch/US Project ................................................................................................. 1118

Yung H. Yu, Chee Tung, Berend van der Wall, Heinz-Jurgen Pausder, Casey Burley, Thomas Brooks, P. Beaumier, 
Yves Delrieux, Edzard Mercker, Kurt Pengel 

 

Helicopter In-Flight Tracking System (HITS) for the Gulf of Mexico........................................................................ 1129
Patrick J. Martone, George Tucker, Robert F. Pomrink 

 

Helicopter Main Rotor Aerodynamic Performance in Descent Conditions................................................................ 1140
V. Anikin 

 

Helicopter Sizing by Statistics ........................................................................................................................................ 1155
O. Rand, V. Khromov 

 

Helicopter Vibration Reduction Using Fixed-System Auxiliary Moments ................................................................. 1177
Farhan Gandhi, Martin K. Sekula 

 

High Speed Rotorcraft Concepts .................................................................................................................................... 1194
Dale Lawrence Ashby, William Eadie 

 

How the Apache Longbow IETM Learned a Foreign Language: The Benefits of a Commercial 
Approach .......................................................................................................................................................................... 1208

Michael Case 
 

HUMS and Maintenance Credits ................................................................................................................................... 1215
Bradley J. Buchanan 

 

Impact Testing and Simulation of a Crashworthy Composite Fuselage Section with Energy-Absorbing 
Seats and Dummies.......................................................................................................................................................... 1221

Edwin Fasanella, Karen E. Jackson 
 

Industrial Use of Computational Fluid Dynamics in the Helicopter Design Process ................................................. 1233
Alessandro D'Alascio, Adeline Berthe 

 

Insertion of Fusion-Bonded Thermoplastic Technology into Flight Testing .............................................................. 1246
J. Donn Hethcock, Stanley Messinger, Rodney H. Jones, B.R. Mullins Jr., David A. Crane 

 

Integrating Oil Debris and Vibration Gear Damage Detection Technologies Using Fuzzy Logic ............................ 1257
Paula J. Dempsey, Abdollah A. Afjeh 

 

Integrating Survivability into Attack Helicopter Rotor Blade Design ........................................................................ 1273
Paula R. Rennaker, Robert T. Loftus Jr. 

 

Integration of the HUMS Ground Station with the Sapphire Maintenance and Configuration 
Management System........................................................................................................................................................ 1280

Keith Roseberry, Richard Wilmot 
 

Integration of US Army Command and Control Systems Into a UH-60 Blackhawk................................................. 1287
Sean Gannon 

 

Investigation of Human Operator Performance in Response to Active Force Cueing .............................................. 1300
D. Kris Ellis, A. Gubbels, G. Craig, A. Gubbels 

 

Investigation of Rotor Loads and Vibration at Transition Speed................................................................................ 1312
Hyeonsoo Yeo, Patrick Shinoda 

 

Investigation of the Relationship Between Helicopter Geometrical and Inertial Parameters and 
Shipboard Securing Requirements ................................................................................................................................ 1337

Robert G. Langlois, Atef R.Tadros, Michael LaRosa 
 



Kaman K-MAX K-1200 High Altitude Performance ................................................................................................... 1348
Frank Gallagher, Fu-Shang (John) Wei, Alfred Gates 

 

Level Flight Performance: An Engineer's Guide .......................................................................................................... 1356
Mark Roots, Richard Blake 

 

Low-Speed Wind Tunnel Investigation of a Full-Scale UH-60 Rotor System ............................................................ 1369
Thomas R. Norman, Patrick Shinoda, Cahit Kitaplioglu, Stephen A. Jacklin, Alex Sheikman 

 

Manufacturing Process Development of a Thermoplastic Matrix Composite Horizontal Stabilizer ....................... 1389
Michael J. Pasanen, R.D.(Bob) Morris, J. Donn Hethcock 

 

Minimising the Discrepancy Between Two Vibration Mode Shapes ........................................................................... 1399
Frank G. Polanco, Mark A. Shilo 

 

Modeling Analysis of Defect Formation During Thick Laminate Compression Molding Process ........................... 1407
Yih Farn Chen 

 

Modeling and Simulation of a Helicopter Slung Load Stabilization Device ............................................................... 1414
Luigi S. Cicolani, George E. Ehlers 

 

Modeling of Small-Scale Helicopters with Integrated First-Principles and System-Identification 
Techniques........................................................................................................................................................................ 1426

Marco La Civita, William C. Messner, Takeo Kanade 
 

Modeling the Bifilar Pendulum Using Nonlinear Flexible Multibody Dynamics ....................................................... 1438
Olivier A. Bauchau, Jesus Rodriguez, Shyi-Yaung Chen 

 

Multi-Fidelity Architecture for Rotorcraft Cockpit Simulation Training Devices .................................................... 1451
Michael L. Brychcy, Paul L. Redkoles 

 

Multi-Parameter Based Automated Analysis for Mid-Life Upgrade of Helicopters.................................................. 1460
R. Kusumo, A.K. Sinha, A. Bourmistrova, C. Bil, D.P. Schrage 

 

A New Main Rotor for the Sikorsky S-61 ...................................................................................................................... 1468
H. C. Curtiss Jr., Frank Carson, Jeff Hill, Todd Quackenbush 

 

Nonlinear Mathematical Model of Helicopter Motion ................................................................................................. 1476
V.A. Leontiev, V. Anikin 

 

A Novel Instrumentation System for Measurement of Helicopter Rotor Motions and Loads Data ......................... 1494
Robert McKillip Jr. 

 

The NRC Bell 412 Advanced Systems Research Aircraft-Facility Description and Results of Initial In-
Flight Evaluation ............................................................................................................................................................. 1519

A. Gubbels, Stephan Carignan, D. Kris Ellis 
 

Numerical Analysis Around Rotor Blade by Vortex Confinement.............................................................................. 1527
Takanori Tsukahara, Tomoki Ota, Masahiro Obukata, Ryo Araki, Shigeru Obayashi, Kazuhiro Nakahashi 

 

An Obstacle Alerting System for Agricultural Application ......................................................................................... 1542
Joe De Maio 

 

Occupant Responses in a Full-Scale Crash Test of the Sikorsky ACAP Helicopter .................................................. 1555
Karen E. Jackson, Edwin Fasanella, Richard Boitnott, Joseph McEntire, Alan Lewis 

 

On-Wing Inspection Techniques Using Laser Technology .......................................................................................... 1572
John G. Moffatt, Vladimir B. Markov 

 

Open Design for Helicopter Active Control Systems .................................................................................................... 1580
Geoffrey J. Jeram 

 

An Open System Architecture Approach to Providing CNS/ATM Compliant Solutions for Helicopters ............... 1600
Robert G. Civilikas 

 

The Operational Considerations and Design Challenges of Converting a Three Crew Cockpit to a 
Two Crew Cockpit for Naval Surveillance and Anti-shipping Missions ..................................................................... 1608

John McGonagle 
 

Optimal Actuator Placement and Active Structure Design for Control of Helicopter Airframe 
Vibrations ......................................................................................................................................................................... 1624

David E. Heverly Jr., Kon-Well Wang, Edward C. Smith 
 

Oscillatory Jets - Benefits and Numerical Modeling Issues.......................................................................................... 1642
Ahmed A. Hassan, H. Nagib, I. Wygnanski 

 

Overview of the NASA Systems Approach to Crashworthiness Program .................................................................. 1663
Lisa E. Jones 

 

A Parametric Design Study for a Swashplateless Helicopter Rotor with Trailing-Edge Flaps................................. 1672
Jinwei Shen, Inderjit Chopra 

 



VOLUME 3 
 

Performance Characterization of Turboshaft Engines: Work Potential and Second-Law Analysis........................ 1687
Christopher  Wilson, David Riggins, Bryce Roth, Robert McDonald 

 

Personal Air Vehicle (PAV) Benefit Visualization Tool ............................................................................................... 1698
Dan DeLaurentis 

 

Predicted Noise for a Main Rotor with Modulated Blade Spacing.............................................................................. 1721
Kenneth S. Brentner, Bryan D. Edwards, Rick Riley, John Schillings 

 

Preliminary Investigation of the Thermal Behavior of High Speed Helical Gear Trains.......................................... 1731
Robert F. Handschuh, Charles J. Kilmain 

 

Productivity Improvements Through Collaboration .................................................................................................... 1740
Paul R. Darcy Jr. 

 

Projection Moiré Interferometry for Rotorcraft Applications:  Deformation Measurements of Active 
Twist Rotor Blades .......................................................................................................................................................... 1752

Gary A. Fleming, Hector L. Soto, Bruce W. South 
 

Quad Tiltrotor Aerodynamics in Ground Effect .......................................................................................................... 1776
Vinit Gupta, James Baeder 

 

Quad Tiltrotor:  A Solution for Intra-Theater Lift....................................................................................................... 1790
T.L. Wood, B. Collins, M. Isaac 

 

RAH-66 Comanche Core AFCS Control Law Development: DEMVAL to EMD ..................................................... 1804
Bruce D. Kothmann, John Armbrust 

 

Real-Time Intelligence in the Cockpit Without Increasing Workload ........................................................................ 1828
Sandy Stockdale 

 

Recent Materials Engineering Applications for a Helicopter Composite Main Rotor Blade .................................... 1833
Pierre Jouin, Dan Huff, Dan Ruffner 

 

Reducing Icing Certification Flight Tests Through Second-Generation 3-D CFD-Based Technologies .................. 1839
Jim C. Narramore, P. Tran, W.G.Habashi, S. Balage, G.S. Baruzzi, W.G. Habashi 

 

Reduction of Helicopter Vibration Through Cyclic Control of Variable Orifice Dampers ...................................... 1847
Phuriwat Anusonti-Inthra, Farhan Gandhi, Lane Miller 

 

Refined Software Development Process:  A Modified Solution to the Cost/Schedule/Quality Challenge ................ 1867
William T. Maselko, Leo I. Murphy, Ronald E. Kahn 

 

Results From The Dynamically Tailored Airframe Structures Program ................................................................... 1881
Michael R. Smith, Robert J. Pascal, Taeoh Lee, F. Brad Stamps, Mathinus C. van Schoor, Brett P. Masters, Carl 
Blaurock, Eric F. Prechtl, John P. Rodgers, Donald J. Merkley 

 

The RITA Health and Usage Monitoring System Open Architecture Initiative and Demonstration....................... 1895
M.J. Augustin, Robab Safa, James Rozak 

 

The Role of Filament Stretching in the Free-Vortex Modeling of Rotor Wakes ........................................................ 1903
Shreyas Ananthan, John Gordon Leishman, Manikandan Ramasamy 

 

Rotor Design Options for Improving V-22 Whirl-Mode Stability............................................................................... 1921
C.W. Acree Jr. 

 

Rotor Dynamic Wake Distortion Model for Helicopter Maneuvering Flight............................................................. 1937
Jinggen Zhao, J.V.R. Prasad, David A. Peters 

 

Rotor Improvements ....................................................................................................................................................... 1948
Harold E. Lemont 

 

Rotor Performance of a UH-60 Rotor System in the NASA Ames 80- by 120- Foot Wind Tunnel .......................... 1962
Patrick Shinoda, Hyeonsoo Yeo, Thomas R. Norman 

 

Rotor Wake Evolution and Vortex Wake Encounter Analysis Methods for Terminal Area Operations ................ 1980
Daniel Wachspress, Todd Quackenbush, Jeffrey Keller 

 

Rotor Wake Measurements: Full-Scale and Model Tests ............................................................................................ 1996
Hugues Richard, Markus Raffel 

 

Rotorcraft Control Strategy in a Three-Dimensional Wind Shear Environment ...................................................... 2005
Bimal L. Aponso, David M. Smith, Wayne F. Jewell 

 

RWSTD Structures Technology Improvements and Validation ................................................................................. 2023
Bruce F. Kay 

 

S-92 Cabin Acoustic Design Concept ............................................................................................................................. 2036
Charles Yoerkie, Bryan Wadey, James Andrews 

 

Sensitivity of Rotor-Fault-Induced Vibrations to Operational and Design Parameters ............................................ 2042
Mao Yang, Inderjit Chopra, David J. Haas 

 



Simulation Investigation of a Comprehensive Collective-Axis Tactile Cueing System.............................................. 2056
Vineet Sahasrabudhe, Robert Spaulding, Alexander Faynberg, Joe Horn, Nilesh Sahani 

 

A Simulation Model to Investigate the Impact of Health and Usage Monitoring Systems (HUMS) on 
Helicopter Operations and Maintenance ....................................................................................................................... 2066

Carl G. Schaefer Jr., David J. Haas 
 

Simulation of the Bell/USMC AH-1Z Helicopter Using COPTER/MATLAB/SIMULINK Analysis....................... 2079
John Schillings, Hiram Brown, Jeffrey Epp, Sung K. Kim, M. Dreier 

 

Simulation of the Impact on Water of a Sub-Floor Component and a Full-Scale WG30 Helicopter ....................... 2091
Nathalie Pentecote, Andrea Vigliotti 

 

Simulation of Unsteady Rotor Flow Fields Using Unstructured Sliding Meshes ....................................................... 2102
Young Min Park, Oh Joon Kwon 

 

Simulation Techniques in the Design and Test of a Recovery Phase Solution for an  
Automated VTOL-UAV Shipboard Recovery System ................................................................................................. 2111

Bernard Ferrier, Paul Crossland, Anthony Manning, Andrew T. McCallum 
 

Size Effects in Impact Damage of Composite Sandwich Panels................................................................................... 2119
Alan Dobyns, Wade C. Jackson 

 

Smart Rotor Research in the UK ................................................................................................................................... 2130
Ian Kaynes 

 

'Smart Spring' Concept for Active Vibration Control in Helicopters......................................................................... 2141
David G. Zimcik, Viresh K. Wickramasinghe, Chen Yong, Fred Nitzsche 

 

Static and Dynamic Characterization of a Flexible Matrix Composite Material ....................................................... 2149
Ying Shan, Charles E. Bakis 

 

Stress Intensity Weight Functions for Through Thickness Cracks at Holes .............................................................. 2155
Jinlu Wang, George Schneider 

 

A Study of Dual-Rotor Interference and Ground Effect Using a Free-Vortex Wake Model .................................... 2162
Daniel A. Griffiths, John Gordon Leishman 

 

Study of the Vortex Ring State Using Bifurcation Theory ........................................................................................... 2183
Pierre-Marie Basset, J.V.R. Prasad 

 

A Subjective Test of Modulated Blade Spacing for Helicopter Main Rotors ............................................................. 2195
Brenda M. Sullivan, Bryan D. Edwards, Kenneth S. Brentner, Earl R. Booth Jr. 

 

A System Framework for an Automated Pre-Mission Success Evaluation of Medical Emergency 
Service Helicopters .......................................................................................................................................................... 2203

A.K. Sinha, R. Kusumo, A. Bourmistrova, P. Hogan, K. Laycock 
 

Tailoring Reliability and Maintainability to the Helicopter Environment ................................................................. 2208
Russell R. Chicoine 

 

Torque Splitting by a Concentric Face Gear Transmission ......................................................................................... 2228
Robert R. Filler, Gregory F. Heath, Stephen C. Slaughter, David Lewicki 

 

Toward a Better Understanding of Maneuvering Rotorcraft Noise............................................................................ 2245
Kenneth S. Brentner, Guillaume Perez, Guillaume A. Bres, Henry E. Jones 

 

Trailing Vortex Measurements in the Wake of a Hovering Rotor Blade with Various Tip Shapes ......................... 2256
Preston B. Martin, John Gordon Leishman 

 

Transforming Maintenance Training ............................................................................................................................ 2279
Neil Ryerson 

 

Two-Dimensional BVI Revisited using Unstructured Dynamic Meshes ..................................................................... 2287
Woo Seop Oh, Kyu-Won Jo, Oh Joon Kwon 

 

The U.S. Army and National Guard Vibration Management Enhancement Program (VMEP): Data 
Analysis and Statistical Results ...................................................................................................................................... 2298

Paul Grabill, Tom Brotherton, John Berry, Lem Grant 
 

U.S. Army-Boeing RWSTD - Innovative Composite Design for an Affordable Helicopter Airframe...................... 2313
Joyanto Sen, Alan Goodworth, William Lindsay 

 

U.S. Army-Boeing RWSTD-Knowledge Based Engineering for Affordable Composite Helicopter 
Design ............................................................................................................................................................................... 2329

Eric W. Walliser 
 

UH-60 Tail Rotor Spar .................................................................................................................................................... 2339
Dave Martin, Paul Medeiros 

 

Universal Control Program for U.S. Army Helicopters ............................................................................................... 2348
Jorge Dias, James Tenney 

 

Unsteady Aerodynamic Loads on a Helicopter Fuselage in a Ship Airwake .............................................................. 2355
Richard G. Lee, Steven J. Zan 

 



US Army-Boeing RWSTD - Advanced Composite Manufacturing for an Affordable Helicopter 
Fuselage ............................................................................................................................................................................ 2367

Alan Goodworth, William Lindsay, Joyanto Sen 
 

Use of the Aviation Maintenance Automated Tracking System (AMATS) for Improved Data Feed 
Into U.S Army Maintenance Information Systems ....................................................................................................... 2390

Randy Buckner, Dennis Dunaway, Deta Adams, Marc Oden, Laura Walters, S. Buckner 
 

A USN Strategy for Mechanical and Propulsion Systems Prognostics with Demonstration Results........................ 2399
William Hardman, Andrew Hess 

 

Utilizing Benefits of Fiber Optics Without Modification of Legacy Systems.............................................................. 2408
Allen Bertapelle, John W. Milward, Sayyid Nadimi, R. Stephen Weis, Ben T. Ludington, Katherine R. Gordon 

 

Validation and Understanding of UH-60A Vibration Loads in Steady Level Flight.................................................. 2413
Anubhav Datta, Inderjit Chopra 

 

Variable Stability Airborne Simulation: Applications in Flight Testing..................................................................... 2431
R. Erdos, A. Gubbels, D. Kris Ellis 

 

A Vibration Study on a Health Usage and Monitoring System Accelerometer Mount in the Time, 
Frequency, and Modal Domains..................................................................................................................................... 2441

David Hochmann, Ed Limoge, Eric Bechhoefer, Kris Crown 
 

A Virtual Sensor System for Helicopter Usage Monitoring ......................................................................................... 2452
Oren H. Ben-Zeev, David J. Haas, Miguel A. Morales 

 

WAH-64 Apache HUMS Phase-1 Implementation ....................................................................................................... 2463
B.G. Cameron, P. Shanthakumaran 

 

Winner of the AHS/Industry/NASA Student Design Competition .............................................................................. 2482
Matthew J. Tarascio 

 

Author Index 




