52nd American Helicopter Society
International Annual Forum 1996

Washington, DC, USA
4 - 6 June 1996

Volume 1 of 2

ISBN: 978-1-61782-941-3



Printed from e-media with permission by:

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

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.
These proceedings were created from a scanned original document, and are the best quality available.

Copyright© (1996) 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



*k*

***Scanned Archives - Best Available Copy

TaBLE oF CONTENTS
Vorume |

Acoustics

1 Effects of Uneven Blade Spacing on Ducted Tail Rotor Acoustics
R. G. Riley, Jr., Bell Helicopter Textron, Inc.

13  Evaluation of the Impact of Noise Metrics on Tiltrotor Aircraft Design
H. Sternfeld, P. R. Ziegenbein, R. H. Spencer, Boeing Defense
& Space Group, Heli Div.

32 Low Noise Design of the EC 135 Helicopter
G. Niesl, Eurocopter Deutschland and G. Arnaud, Eurocopter France

45 Noise Reduction with a Twin Tip Vortex Configuration
T. S. Beddoes and A.C. Pike, GKN Westland Helicopters Ltd.

59  Higher Harmonic Actuation of Trailing-Edge Flaps for Rotor
BVI Noise Control
B. Charles, H. Tadghighi, A. Hassan, McDonnell Douglas
Helicopter Systems

80 Noise Certification of the MD900 Explorer Helicopter
J. O'Connell, R. JanakiRam, M. Hardesty, McDonnell Douglas
Helicopter Systems

. Effects of Configuration Changes on the Aeroacoustics of a
Model Tiltrotor in Hover
D. R. Polak, C. L. Bisogni, and A. R. George, Cornell University

Dynamics ]

93 Dynamics Workshop on Rotor Vibratory Loads
R. E. Hansford, GKN Westland Helicopters Ltd. and J. Vorwald, U.S. Navy

111 Aeroelastic Analysis of Active Rotor Control Concepts for Vibration
Reduction
M. S. Torok, Sikorsky Aircraft Corp.

123 The Test Results of AVR (Active Vibration Reduction) System
H. Kawaguchi and S. Bandoh, Kawasaki Heavy Industries, Ltd., and
Y. Niwa, Japanese Defense Agency

e Paper not available at the tima of printing.

* Note: The order and tachnical papers in the “Proceedings” may not be wholly reflac-
tive of the order and contant of the tachnical sessions at FORUM 52, e.g. a paper
prasented in Structuras & Materials | sassion may appear in the “Proceedings”

under Structures & Matarials 1.



*k*

***Scanned Archives - Best Available Copy

137 New Correlation of Experimental Flap-Lag-Torsion Damping
D. de Andrade, M. da Silva Correa, NEPEHAR, University of
Taubate; and D. A. Peters, Washington University in St. Louis

152 Validation and Application of a Transient Aeroelastic Analysis
for Shipboard Engage/Disengage Operations
W. P. Geyer, E. C. Smith, J. Keller, Pennsylvania State University

168 Aeroelastic Stability Wind Tunnel Testing With Analytical
Correlation of the Comanche Bearingless Main Rotor
B. Panda and E. Mychalowycz, Boeing Defense & Space
Group, Heli Div.

184 Helicopter Crew Seat Vibration: Criteria, Design Approaches
and a Comanche Case Study
K. C. Frederickson, Sikorsky Aircraft Corp.

Avionics and Systems

“ GPS Instrumentation Approach Procedures for Helicopters
E. D. McConkey, Science Applications International Corp. and
S. M. Hickock, Satellite Technology Implementation, LLC

197 Results from the NASA Automated Nap-of-the-Earth Program
R. E. Zelenka, P. N. Smith, R. A. Coppenbarger, C. E. Njaka, and
B. Sridhar, NASA Ames Research Center

210 Design and Preliminary Flight Test of a 35 GHz Forward-
Looking Collision Avoidance Radar
L. D. Aimsted, R. C. Becker, Honeywell Military Avionics;
R. E. Zelenka and G. E. Tucker, NASA Ames Research Center

216 Rotorcraft Pilot’s Associate: Transition to Production
D. Johnson, U.S. Army AATD; F. Huber, Loral Federal Systems;
R. LaVallee, McDonnell Douglas Helicopter Systems

221 Special Operations Osprey Electronic Warfare (EW) Suite Integration
R. De Leon and T. N. Mikel, Bell Helicopter Textron, Inc.

237 Toward a Compromise Solution for Helicopter Multi-Mission
Modification Decisions
A. K. Sinha, B. H. Kam, and L. A. Wood, Royal Melbourne Institute of
Technology, and J. Caterson, Hawker De Havilland



*k*

***Scanned Archives - Best Available Copy

Aircraft Design |

247

259

266

277

307

A Discussion of Factors Affecting Helicopter Growth
P. A. Chapman, GKN Westland Helicopters, Ltd.

A109 Power Evolution of a Concept
M. Mazzoletti and G. Novella, Agusta

An Acoustic Methodology for Use in the Conceptual Design of
Rotorcraft
V. L. Wells, J. V. Bona, lll, and A. T. Glinka, 1V, Arizona State University

Integrated Helicopter Design Tools
J. R. Barber, Jr., Bell Helicopter Textron, Inc. and D. J. Merkley and
B. J. Haglich, U.S. Army AATD

Design Integration of the AH-64D Longbow Air Vehicle
J. Clark and J. Wilson, McDonnell Douglas Helicopter Systems

Design and Development of the Bell Model 430 Using Integrated
Product Teams
A. W. Myers, Bell Helicopter Textron, Inc.

Structures and Materials 1

319

330

340

356

Operational Durability of Thermoplastic Composites in Primary
Aircraft Structure
J. G. Hutchins, Bell Helicopter Textron, Inc.

Development of Organizational and Intermediate Level Repair
Materials and Processes for V-22 Composite Structure

A. J. Sawicki, Boeing Defense & Space Group, Heli Div.; R. A. Komenda,
Bell Helicopter Textron, Inc.; J. L. Fuss, Naval Aviation Depot; and E. L.
Rosenzweig, Naval Air Warfare Center

Analysis and Tests of Reinforced Carbon-Epoxy/Foam-Core
Sandwich Panels With Cutouts

D. J. Baker, NASA Langley Research Center and C. Rogers, Bell
Helicopter Textron, Inc.

Test and Analysis of Composite Hat Stringer Pull-Off Test
Specimens

J. Li, T. K. O'Brien, NASA Langley Research Center and C. Q.
Rousseau, Bell Helicopter Textron, Inc.



*k*

***Scanned Archives - Best Available Copy

366 Fatigue Life Reliability Based on Measured Usage, Flight Loads and
Fatigue Strength Variations
S. Moon and D. Menon, Aerostructures, Inc. and G. Barndt, Naval Air
Systems Command

390 The Effects of Load Sequencing on the Fatigue Life of 2024-T3
Aluminum Alloy
R. A. Everett, Jr., Army Vehicle Structures Directorate (ARL)

Product Support Panel

395 Introduction to HUMS
J. Cronkhite, Bell Helicopter Textron, Inc.

403 HUMS Impact on Supportability
J. Wheeler, Boeing Defense & Space Group, Heli Div.

417 Health and Usage Monitoring of the EH101 Helicopter
J. R. C. Cole, GKN Westland Helicopters

421 Diagnostic and Maintenance Technology Integration
M. R. Bare, C. D. Janosky, and M. E. O’Mealy, Naval Air
Systems Command

433 Longbow Integrated Maintenance Support System (LIMSS)
J. Buresh, McDonnell Douglas Helicopter Systems

. Pratt & Whitney Canada’s Approach to Light Helicopter Engine
System Condition Monitoring
S. Richer, Pratt & Whitney Canada, inc.

448 LHTEC T800 Engine Monitoring System for the RAH-66 Comanche
D. Packard, AlliedSignal Aerospace

. Health and Usage Monitoring for the T700 Turboshaft Gas Turbine
Engine
S. Shaknaitis, GE Aircraft Engines

Aerodynamics ]

453 Euler Simulation of a Helicopter Configuration in Forward Flight
Using a Chimera Technique
R. Stangl and S. Wagner, Institute fur Aerodynamik und Gasdynamik,
Universitat Stuttgart



463

475

488

508

517

532

*k*

***Scanned Archives - Best Available Copy

CFD Drag and Power Prediction for a Rotor in Hover or Forward
Flight-Formulation and First Applications
P. Beaumier, J. Zibi and M. Costes, ONERA

Coupled Free-Wake/CFD Solutions for Rotors in Hover Using a Field
Velocity Approach
H. Khanna and J. Baeder, University of Maryland

Blade Twist Effects on Hovering Tilt Rotor Flow Fields
G. K. Yamauchi, NASA Ames Research Center and W. Johnson,
Johnson Aeronautics

Use of a Unique Navier-Stokes Code in Understanding
Tiltrotor Flowfields in Hover

D. R. Poling and H. Rosenstein, Boeing Defense & Space
Group, Heli Div. and G. Rajagopalan, lowa State University

Velocity Measurements Near the Empennage of a Small-Scale
Helicopter Model

S. A. Gorton, J. F. Meyers and J. D. Berry, NASA Langley
Research Center

Predictions of Airloads and Wake Geometry for Slowly Starting
Rotor Blades in Hovering Flight by Using Time Marching Free
Vortex Blob Method '

D.J. Lee and S. U. Na, Korea Advanced Institute of Science and
Technology

Flight Simulation

541

558

567

Helicopter Rotor Disk and Blade Element Comparisons
K. Choi, C. He, and R. W. Du Val, Advanced Rotorcraft Technology, Inc.

Development and Integration Test Facility for Modern Helicopter
Avionic, AFCS and Electrical Systems
N. D. Kefalas, Sikorsky Aircraft Corp.

Constructive Simulation of Combat Helicopters
R. C. Esquibel, S. R. Swinsick, and P. R. Rennaker, McDonnell
Douglas Helicopter Systems

IDM - Digital Message Design for the U.S. Army Aviation Warfighting
Cell

M. Ferranti and P. Obear, Carmel Applied Technologies and J.

Hill, CAE Electronics Ltd.



574

*k*

***Scanned Archives - Best Available Copy

Application of Advanced Modeling Techniques to Handling
Qualities Simulations
T. H. Lawrence and M. T. Smith, Sikorsky Aircraft Corp.

Intagrated Manufacturing Procass and Control Technology |

587

603

611

623

Design to Cost in a PDT Environment
J. R. Donegan, Sikorsky Aircraft Corp.

Composite Manufacturing Techniques for Comanche Low
Observable Components
L. J. Osiecki, Sikorsky Aircraft Corp.

Design, Development and Fabrication of the Model 430
Bearingless Main Rotor Yoke
P. K. Oldroyd and A. Sehgal, Bell Helicopter Textron, Inc.

A Case Study of Contoured Tape Laying
B. J. Benda and K. H. Stump, Bell Helicopter Textron, Inc.

Fiber Placement - Low-Cost Production for Complex Composite
Structures
R. J. Measom and K. Sewell, Bell Helicopter Textron, Inc.

Design and Manufacture of V-22 Hydraulic Tubing Using a
Virtual Mock-up
M. Woytowitz and J. Detwiler, Boeing Defense & Space Group, Heli Div.

Military Operations

631

636

648

659

Expanding the Role of Advanced Attack Helicopters in Military
Operations Other than War

A. L. Peterson, U.S. Army, U.K. Defence Test and Evaluation
Organisation

Longbow Fire Control Radar: Moving the Apache Into the
21st Century
M. K. Richardson, Apache Project Manager’s Office

A New Tool for Evaluation of Helicopter Operational Effectiveness
|. Lecuyer and N. Novelli, French MOD/DGA

Integration Challenges for Rotorcraft on the Digital Battlefield
T. A. DuBois, Boeing Defense & Space Group, Heli Div.




668

678

*k*

***Scanned Archives - Best Available Copy

Development of Tiger Firing System for Combat Support
J. Sauvel, Eurocopter France

Wire Strike Cutter Concept
W. W. Brannon |ll, Brannon Industries

The Need for a Heavy Lift Helicopter (HLH) and Its Feasibility
G. Boehler, Catholic University and W. Schneck, U.S. Army

Dynamics 11

685

704

715

736

758

780

Analytical Prediction of the Rotor Dynamics for Advanced
Geometry Blades

F. Toulmay, G. Arnaud, D. Falchero, Eurocopter France and V.
Villat, ENSAE

Aeromechanic Considerations in the Design of a Rotor with Smart
Material Actuated Trailing Edge Flaps
F. K. Straub and A. Hassan, McDonnell Douglas Helicopter Systems

A Comprehensive Rotorcraft Aeroelastic Analysis with Trailing
Edge Flap Model: Validation with Experimental Data

J. Milgram, |. Chopra, University of Maryland and F. K. Straub,
McDonnell Douglas Helicopter Systems

Vibration Suppression in Helicopter Rotor/Flexible Fuselage System
Using the ACSR Approach With Disturbance Rejection
T. K. Chiu and P. P. Friedmann, University of California, Los Angeles

Validation of a Comprehensive Aeroelastic Analysis for
Tiltrotor Aircraft
V. Srinivas and |. Chopra, University of Maryland

A Hybrid Periodic-Shooting, Auto-Pilot Method for Rotorcraft Trim
Analysis
D. A. Peters, P. Bayly and S. Li, Washington University

795

MD900 Handling Qualities Empennage Configuration Development
P. Shanthakumaran, D. Cerchie, B. Jackson, T. Thompson, and
G. Dockter, McDonnell Douglas Helicopter Systems



819

825

841

852

867

*k*

***Scanned Archives - Best Available Copy

ACT Demonstrator/Flying Helicopter Simulator
H-J. Pausder, DLR; U. Butter, Eurocopter Deutschland and V.
Golinick, Wehrtechnische Dienststelle fur Luftfahrzeuge

Tailoring of ADS-33 for the NH90 Program
P. Benquet, NAHEMA; H-J. Pausder, DLR; P. Rollet,
Eurocopter France; V. Gollnick, WTD 61

Modeling the Induced Velocity of a Maneuvering Helicopter
J. D. Keller and H. C. Curtiss, Jr., Princeton University

Optimal Sideways Operation of a Category-A Helicopter from an
Elevated Helipad

V. Sharma, University of New South Wales;Y. Zhao, University

of Minnesota and R. T. N. Chen, NASA Ames Research Center

Utilization of Visual Ports in U.S. Army Rotary-Wing Aircraft
R. H. lvey, C. E. Rash, R. R. Levine, S. L. Wentworth, E. McGowin Ill,
U.S. Army Aerornedical Research Laboratory



*k*

***Scanned Archives - Best Available Copy

Table of Contents
Volume 2

Structures and Materials 11

899

908

919

927

942

950

961

Certification Testing of a Hybrid Helicopter Airframe
R. A. Christ, McDonnell Douglas Helicopter Systems

Composite Combined Factor of Safety Which Influence
Structural Design
W. S. Berczynski, Boeing Defense & Space Group, Heli Div.

Effects on Buckling Load of Rodpack Laminates Due to Defects
J. S. Wang and W. S. Chan, University of Texas at Arlington

Analytic Insight into the Structural Couplings and Nonlinear
Formulation of Solid and Thin-Walled Composite Blades
0. Rand and S. Barkai, Technion - Israel Institute of Technology

New Hybrid Urethane Elastomers as Erosion Protection
Materials for Helicopter Rotor Blades
S. C. Hong, Hontek Corporation and T. J. Wiggins, U.S. Army AATD

Formulation and Validation of a Thermomechanical Model for
Elastomeric Materials

C. R. Brackbill, G. A. Lesieutre, E. C. Smith, and L. K. Byers, The
Pennsylvania State University

Energy Absorption in Composite Plates Undergoing Elastoplastic
Deformation Using Analytical Sensitivity and Hybrid Optimization
A. Chattopadhyay and R. Guo, Arizona State University

Test and Evaluation

971

979

Civil Single Pilot IFR Certification - Procedures and Pitfalls
R. D. Kimberlin, University of Tennessee Space Institute

An Accelerometer-Based Instrumentation System for Measurement
of Helicopter Rotor Motion and Loads
R. M. McKillip, Jr., Continuum Dynamics, Inc.

¢ Paper not available at the time of printing.

¢ Note: The ordar and technical papers in the “Proceedings” may not be wholly reflac-
tiva of the ordar and content of the tachnical sessions at FORUM 52, a.g. a papar
presented In Structures & Matarials | session may appear in the “Proceedings” under
Structuras & Mataerials Il.



996

1009

1027

1044

*k*

***Scanned Archives - Best Available Copy

A Precision Flight Test Application of a Differential Global Position-
ing System

M. Hardesty, M. Metzger, and J. Flint, McDonnell Douglas

Helicopter Systems

U.K. Programmes to Develop an Improved Understanding of Heli-
copter Tail Rotor Failures and Improved Aircrew Emergency Advice
A. W. Martyn, U. K. Defence Research Agency; P. Phipps and

E. Mustard, GKN Westland Helicopters, Ltd.

An Alternate Methodology for Harmonic Analysis of Flight Test Data
M. Meyyappa, McDonnell Douglas Helicopter Systems

Data Acquisition and Analysis of Service Loads in a Light Weight
Autogyro
J. M. Shippen, University of Birmingham

Aeroacoustics

1063

1084

1103

1115

1127

Passive Design for Reduction of High-Speed Impulsive Rotor Noise
J. D. Baeder, University of Maryland

Comparison of Measured and Predicted Tiltrotor Noise
C. L. Burley, M. A. Marcolini, NASA Langley Research Center; A. G.
Brand, Bell Helicopter Textron, Inc.; and D. A. Conner, U.S. Army

Aeroacoustics of 2-D and 3-D Blade Vortex Interaction Using the
Indicial Method
J. G. Leishman, University of Maryland

A Comparison of Computational Aeroacoustic Prediction
Methods for Transonic Rotor Noise

K. S. Brentner, NASA Langley Research Center; A. S. Lyrintzis
and E. K. Koutsavdis, Purdue University

Three Dimensional BVI Simulation on Aeroelastic Blades Using
a New Deforming Grid Approach Coupled to a Free-Wake Analysis
N. Jobard, M. Costes, and P. Beaumier, ONERA

Blade Aeroelastic Effect on Rotor Blade-Vortex Interaction (BVI)
Noise
Y. H. Yu and C. Tung, U.S. Army AFDD; S. Low, Sterling Software, Inc.



*k*

***Scanned Archives - Best Available Copy

HHC Aeroacoustic Rotor Tests in the German Dutch Wind Tunnel: .
Improving Physical Understanding and Prediction Codes

R. Kube, W. R. Splettstoesser, W. Wagner, U. Seelhorst, DLR;

Y. H. Yu, C. Tung, U.S. Army AFDD (ATCOM); P. Beaumier, J. Prieur, G.
Rahlet, P. Spiegel, A. Boutier, ONERA; T. F. Brooks, C. L. Burley, D. D.
Boyd, Jr., NASA Langley Research Center; and E. Mercker and

K. Pengel, DNW

Crew Stations and Human Factors

1141

1155

1186

1197

1204

1213

Tools and Methods for Helicopter User Interface Development
and Test
T. W. Dennison, Sikorsky Aircraft Corp. and V. J. Gawron, Calspan Corp.

in-Flight Simulation of Visionic Field-of-View Restrictions on
Rotorcraft Pilot Workload, Performance and Visual Cueing
L. Haworth, Z. Szoboszlay, E. Kasper, J. De Maio, U.S. Army
AVRDEC; Z. Halmos, Raytheon Aerospace Co.

Evaluation of Air Warrior Baselines in a Longbow Apache
Helicopter Crewstation in a MIDAS Simulation

A. Atencio, Jr., R. J. Shively, U.S. Army AFDD (ATCOM) and
R. Shankar, Sterling Federal Systems

CSRDF Evaluation of Flight Performance in MOPP IV Gear
M. F. J. Schwirzke and T. J. Sharkey, Monterey Technologies, Inc.

Simulation Applications for Advanced Cockpit Design
S. M. Szabo, Sikorsky Aircraft Corp.

V-22 EMD Cockpit and Full Fidelity Simulation: The Path to
Operational Suitability

J. S. Tatro, Bell Helicopter Textron, Inc.; V. B. Bring, Boeing Defense &
Space Group, Heli Div.;and R. G. Crescini, Naval Air Warfare Center

Aircraft Design 1]

1231

1242

Scissors Rotor Concept: New Results Obtained
M. G. Rozhdestvensky, Mil Moscow Helicopter Plant

Rotor Design Using Smart Materials to Actively Twist Blades
R. C. Derham, Boeing Defense & Space Group, Heli Div. and
N. W. Hagood, MIT



*k*

***Scanned Archives - Best Available Copy

1253 Efficient Treatment of Moderate Amplitude Constraints for
Handling Qualities Design Optimization
V. Sahasrabudhe, R. Celi, and A. L. Tits, University of Maryland

1271 Evaluation of an Analytical Design Tool for Ballistic Dynamics
Simulation
A. K. Sareen, M. R. Smith, Bell Helicopter Textron, Inc.

1283 V-22 Variants: Aircraft Design for Multimission U.S. and
International Needs
J. Butt, R. Torgerson, Boeing Defense & Space Group, Heli. Div.

1294 An Advanced Program in Rotorcraft Design Education
V. L. Wells, A. T. Glinka, 1V, D. H. Laananen, Arizona State University
and J. W. Rutherford, McDonnell Douglas Helicopter Systems

VTOL/STOVL Aircraft

. Large Scale Testing of the Lockheed Martin JAST Configuration
J. Eshleman, Lockheed Martin Skunk Works

. JAST Lift+Lift/Cruise STOVL Control Concept
T. Wendel, C. Vargo, J. Croxford, McDonnell Douglas Aerospace

. GE and Allison Lift Engine Demonstrator and Flight Experience
J. Hartsel, GE Aircraft Engines/Allison Advanced Development Company
JAST Propulsion Team

1307 Correlation of Powered Lift Ground Effects Determined from Wind
Tunnel Tests and Moving Models
V. R. Stewart, KSA Technology and M. Walters, Naval Air Warfare Center

. USAF In-House ASTOVL Design Study
T. Smith, USAF Aeronautical Systems Center

Crash Safety

. Spinal (T12/L1) Injury Risk Assessment of a Small Female Aircrew
in an SH-60 Helicopter Crashworthy Crew Seat During a Crash Using
the Articulated Total Body (ATB) Computer Simulation Model
M. B. Rapaport, Naval Air Warfare Center; C. W. Yeiser and M. B. Oslon,
CONRAD Technologies Inc.



*k*

***Scanned Archives - Best Available Copy

1319 Analysis of Energy-Absorbing Seat Configurations
K. L. Winkelman and D. H. Laananen, Arizona State University

1324 The Case for Supplemental Cockpit Crew Restraint in Military
Helicopters
B. J. McEntire, U.S. Army Aeromedical Research Laboratory; K. F. Smith,
U.S. Army AATD; and M. B. Rapaport, U.S. Naval Air Warfare Center

1340 Predictive Methodologies for the Crashworthiness of Aircraft
Structures
A. F. Johnson, C. M. Kindervater, D. Kohigruber and M.
Lutzenburger, DLR

1353 A Comparative Analysis of Three Composite Fuselage
Concepts for Crash Performance
K. E. Jackson, U.S. Army Vehicles Structures Directorate

1367 Genetic Algorithm-Based Optimal Design of Stiffened
Composite Panels for Energy Absorption
W. A. Crossley, Purdue University and D. H. Laananen,
Arizona State University

Systam Health & Usage Monitoring |

1377 Usage and Structural Life Monitoring with HUMS
B. H. Dickson, J. D. Cronkhite, Bell Helicopter Textron, Inc. and
H. Summers, Petroleum Helicopters, Inc.

1394 Sikorsky Health and Usage Monitoring System (HUMS) Program
R. G. Carison, S. D. Kershner, R. A. Sewersky, Sikorsky
Aircraft Corp.

* HUMS for Light Helicopters in Rescue and EMS Operations
J. O’Farrell, E. Wirz, Swiss Air Ambulance Ltd. and P. Moe, Starflight

1407 Health and Usage Monitoring System (HUMS) in Retrofit and
Ab Initio Helicopter Applications
P. J. Legge, Loral ASIC

1418 Automated Vibration Management Program for the UH60
Blackhawk
P. Grabill, Scientific Atlanta and L. Grant, South Carolina Army
National Guard



***Scanned Archives - Best Available Copy***

1423 Estimation of Rotorcraft Limit Envelopes Using Neural Networks

P. K. Menon and V. R. Iragavarapu, Optimal Synthesis and M.
S. Whalley, U.S. Army AFDD

Integrated Mechanical Diagnostic System for Navy Helicopters
W. C. Emmerling, Naval Air Warfare Center and R. E. Haydon,
B. F. Goodrich

Aerodynamics 11

1433

1451

1475

1489

1500

1514

1532

Effects of Surface Blowing/Suction on the Aerodynamics of
Helicopter Rotor Blade-Vortex Interaction (BVI) - A Numerical
Simulation

A. A. Hassan, F. K. Straub and B. D. Charles, McDonnell
Douglas Helicopter Systems

An Experimental Evaluation of Wind Tunnel Wall Correction
Methods for Helicopter Performance

H.-J. Langer, Institut fur Flugmechanik, R. L. Peterson, NASA
Ames Research Center, and T. H. Maier, U.S. Army AATD

On the Turbulent Structure of a Tip Vortex Generated by a Rotor
Y. O. Han, Yeungnam University; J. G. Leishman, A. J. Coyne,
University of Maryland

Time-Accurate Euler Simulations of Vortex Convection
L. Tang and J. D. Baeder, University of Maryland

Navier-Stokes Computations of the Full V-22 Configuration Using
Massively Parallel Computers

J. C. Narramore, Bell Helicopter Textron, Inc., J. Vadyak and

G. Shrewsbury, Lockheed Martin Skunk Works

Fast Analysis Methods for Surface-Bounded Flows with
Applications to Rotor Wake Modeling

T. R. Quackenbush, A. H. Boschitsch, and D. A. Wachspress,
Continuum Dynamics, Inc.

Finite State Inflow Models for Lifting Rotors in Ground Effect
H. Zhang, Georgia Institute of Technology, J. V. R. Prasad and
D. A. Peters, Washington University



*k*

***Scanned Archives - Best Available Copy

Handling Qualities 11

1537

1557

1569

1589

1618

Longbow Apache Flight Control System Development and
Flight Test
M. E. Little, McDonnell Douglas Helicopter Systems

K-MAX Improved Handling Qualities with Cargo Hook Trolley
C. Orkin and G. Haliscak, Kaman Aerospace Corp.

Reconfigurable Flight Control Systems for a Tandem Rotor
Helicopter

R. Celi and I-C. Shih, University of Maryland; and C. Y.

Huang, Northrop Grumman Corp.

Joint US/France Investigation of Helicopter Flight Envelope Limit
Cueing
M. S. Whalley, U.S. Army AFDD and M. Achache, Eurocopter France

Understanding the Effects of Blade Flexibility on Helicopter Control
Response '
B. D. Kothmann, Princeton University

Investigation of Rotor Flapping Effects on Cross Coupling Using
UH-60 Rotor State Flight Data

J. W. Fletcher, R. T. Chen and M. B. Tischler, AVRDEC,

Ames Research Center

Propulsion

1627 RAH-66 Comanche Secondary Power System Trade Study

1644

R. C. Frawley, Sikorsky Aircraft Corp.

Advanced Fuel Control System for Turboshaft Engines
C. Claveau/Frealle, Turbomeca

Globoidal Worm Gearing for the Helicopter Transmission Application
L. I. Chaiko, NASA Lewis Research Center

New Power Transmission Design for Advanced Rotorcraft
P. Richter, ZF Luftfahrttechnik GmbH



*k*

***Scanned Archives - Best Available Copy

Integrated Manufacturing Process & Control Technology 11

1653

1674

1681

1695

1704

1711

Integrated Wiring System - Design Saves Weight and Cost for
the V-22 Wing and Nacelles
D. W. Springer and O. L. Whitmire, Bell Helicopter Textron, Inc.

From 3-D to 3-D: A Case Study in the Design and
Manufacture of the V-22 Pylon Support
J. P. Fleischman, Bell Helicopter Textron, Inc.

The Longbow Improved EFABS Cost Reduction Through IPD
T. A. Reilley, P. Jouin, and R. L. Kulesha, McDonnell Douglas
Helicopter Systems

Army Rotorcraft Flight Safety Parts Alternate Source
Qualification

L. R. Heitzmann and P. F. Maloney, Dayton T. Brown, Inc.; and
R. W. Arden, U.S. Army AATD

Cure Management System Provides Greater Control of Cure
Processes
A. H. Saunders, IiI, Bell Helicopter Textron, Inc.

Efficient Composite Cutting Operation
R. D. Lange, Bell Helicopter Textron, Inc.

System Health & Usage Monitoring 11

1717 Emerging Technologies for Rotor System Health Monitoring

1732

1752

D. J. Haas, Naval Surface Warfare Center and C. G. Schaefer, Jr.,
Naval Air Systems Command

A Multidisciplinary Research Approach to Rotorcraft Health
and Usage Monitoring

P. W. Stevens, D. L. Hall, and E. C. Smith, Pennsylvania State
University

Hierarchical Neural Networks for Improved Fault Detection
Using Multiple Sensors

J. E. Lopez, |. A. Farber-Yeldham, K. A. Oliver, and M. W. Protz,
Alphatech, Inc.



*k*

***Scanned Archives - Best Available Copy

1759 Gem Cyclic Life Control: A Smarter Maintenance Item Within
the Royal Netherlands Navy
M. L. W. Leenaarts, Royal Netherlands Navy and A. A. ten
Have, NLR

1767 An Integrated Health and Usage Monitoring System for the
SH-60B Helicopter
G. P. Cleveland and C. Trammel, Smiths Industries Aerospace

1788 Rotor Acoustic Monitoring System - An Application of
Acoustic Emission Integrity Monitoring and Assessment
J. N. Schoess, F. Malver, B. lyer and J. Kooyman, Honeywell Technology
Center





