
Boeing Sikorsky Rah 66 Comanche
Attack Helicopter Free Paper Model
Download

Peter G. Hamel



  A Case History of the United States Army RAH-66 Comanche Helicopter Jason
L. Galindo,2000-03-01 The RAH-66 Comanche Helicopter was initiated as the Light
Helicopter Family (LHX) in 1982 when an Army Aviation Mission Area Analysis (AAMAA)
identified the need for an armed reconnaissance aircraft. Eighteen years later, the
program has yet to reach a Defense Acquisition Board Milestone II review. This thesis
described the history of the RAH-66 Comanche Helicopter acquisition program during
these ears. The research focused on the question of what significant events and issues
have occurred over the course of the Comanche's development that have allowed it to
remain a viable program. The research draws several conclusions from the analysis of the
Comanche's history. Mainly, despite the significant duration of the program, a valid need
for an armed reconnaissance platform still exists. Secondly, the innovative program
management of Comanche has maintained a positive reputation for the program. Finally,
the loss of Comanche at this point in time would severely impact the defense helicopter
industrial base.
  Finite Element Modeling of the RAH-66 Comanche Helicopter Tailcone Section Using
Patran and Dytran Mark S. Gorak,Jeffrey A. Libby,2001-06 The United States Army
contracted Boeing-Sikorsky to develop the RAH- 66 Comanche, a new, armed
reconnaissance helicopter that features stealth technology designed to improve
survivability when operating in hostile environments. Ballistic testing is required on any
new technology, to include the Comanche, prior to fielding. Computer based simulations
are being employed to reduce the requirements for expensive live fire testing. This thesis
uses computer programs called PATRAN and DYTRAN from MSC Software Corporation to
build the model and simulate the effects of an explosive round detonating in the Comanche
tailcone section. This thesis describes in great detail the process of creating and modifying
the model in PATRAN to most accurately depict the Comanche tailcone section and
creating the input decks for DYTRAN to run the analysis. A test case involving an
explosion with a high amount of explosive energy, or specific internal energy (SIE) was
simulated. From this test, several results are shown to display the capabilities of DYTRAN.
These results, when compared with live fire data, can be used to validate the computer-
based simulation in order to reduce the requirements of expensive live fire testing.
  Computerized Ballistic Modeling of the Comanche Tailfan Shroud Allen H.
Stephan,2000 The U.S. Army has contracted Boeing-Sikorsky to develop the RAH-66
Comanche, a new, armed reconnaissance helicopter that features stealth technology
designed to improve survivability when operating in hostile environments. Ballistic testing
is required on the Comanche prior to fielding. Computer based simulations are being
employed in order to reduce requirements for expensive live-fire testing. This thesis uses a
computer program called Dytran from MacNeal-Schwendler to simulate the effects of an
explosive round detonating in the Comanche tailfan shroud. Six test cases involving
explosions with varying amounts of explosive energy, or specific internal energy, are
evaluated. From these tests, a curve showing the percentage of structural failure versus
the specific internal energy is plotted. Assuming that 20% structural failure of the model
equates to a catastrophic failure, this analysis shows that the analyzed section of the
Comanche tailfan shroud can withstand an explosion with a specific 10 2 2 internal energy
of 2.58 ̂ 10 in Isec . Any potential threat rounds with specific internal energies greater
than 2.58 ̂ 1010 in2/sec2 will ose serious threats to the Comanche.
  An Analysis of the Impact of Reliability and Maintainability on the Operating and
Support (O&S) Costs and Operational Availability (AO) of the RAH- 66 Comanche
Helicopter Gregg M. Dellert,2001-12-01 The RAH-66 Comanche helicopter program was
initiated in 1983 to develop a reliable and maintainable attack/reconnaissance aircraft to
replace the aging feet of AH-1 Cobra and OH-58 A/C helicopters. After several funding
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reductions and restructurings, the program entered the Engineering and Manufacturing
Development (EMD) stage of the acquisition process in 2000. With only four years
remaining until initial fielding, the program office is still attempting to reach the ambitious
reliability and maintainability goals needed to experience reduced operating and support
(O&S) costs and high operational availability (Ao). This thesis analyzes the impact of
reliability and maintainability on the O&S costs and Ao of the Comanche helicopter. The
research focused on the question of where the Comanche program office should allocate
resources to minimize O&S costs and maximize Ao. The research indicated that the best
allocation of resources is to the improvement of system reliability. The negative impact to
both O&S costs and Ao is significant if the predicted reliability goals are not met.
  The Future of Aerospace National Academy of Engineering,1993-02-01 Few
technological advances have affected the lives and dreams of individuals and the
operations of companies and governments as much as the continuing development of
flight. From space exploration to package transport, from military transport to passenger
helicopter use, from passenger jumbo jets to tilt-rotor commuter planes, the future of
flying is still rapidly developing. The essays in this volume survey the state of progress
along several fronts of this constantly evolving frontier. Five eminent authorities assess
prospects for the future of rotary-wing aircraft, large passenger aircraft, commercial
aviation, manned spaceflight, and defense aerospace in the post-Cold War era.
  Evaluation of an Army Aviator's Ability to Conduct Ingress and Egress of the
RAH-66 Comanche Crew Station While Wearing the Air Warrior Ensemble Joshua
S. Kennedy,David B. Durbin,Jim A. Faughn,Richard W. Kozycki,Kyle J. Nebel,2004-12-01
The RAH-66 Comanche represented the U.S. Army's next generation state-of-the-art
armed reconnaissance helicopter. Likewise, the Air Warrior aviation life support ensemble
worn by Army aviators represents a significant improvement in personal clothing and
equipment. However, at the intersection of the Comanche's crew stations and the
bulkiness of the Air Warrior ensemble lies a potential problem: pilots have difficulty
entering and leaving the crew station, especially in an emergency. This study evaluated an
Army aviator's ability to conduct ingress and egress of the Comanche while wearing the
Air Warrior ensemble. Several operationally relevant combinations of aircrew
anthropometry, Air Warrior ensembles, and ingress-egress routes were evaluated for the
front and rear crew stations. Jack human-figure modeling and motion capture technology
were also used in the evaluation. Mean emergency egress times were found to be well
within published military specifications. However, results show that larger males will
likely have a significantly more difficult time leaving the aircraft than smaller persons,
especially when clothed in the bulkiest Air Warrior configuration. Several operational and
design recommendations are made. In February 2004, the Department of the Army
cancelled the RAH-66 Comanche program. However, the information contained in this
report can be used for ingress and egress testing of new or modified aviation systems.
  Apache AH-64 Boeing (McDonnell Douglas) 1976–2005 Chris Bishop,2011-07-20
The Boeing (McDonnell Douglas, formerly Hughes) AH-64A Apache is the US Army's
primary attack helicopter, and the most advanced helicopter gunship flying today. The
most expensive rotary-winged aircraft ever built when it was introduced in the early
1980s, it has since proved its worth on battlefields all over the world, seeing action in the
Gulf War, Afghanistan, Bosnia, Kosovo and the recent conflict in Iraq. This book examines
the design, development and deployment of a quick-reacting, airborne weapons system
that can fight close and deep to destroy, disrupt, or delay enemy forces.
  Introduction to autogyros, helicopters, and other V/STOL aircraft Franklin D.
Harris,2011
  Principles of Helicopter Aerodynamics with CD Extra Gordon J. Leishman,2006-04-24
Written by an internationally recognized teacher and researcher, this book provides a
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thorough, modern treatment of the aerodynamic principles of helicopters and other
rotating-wing vertical lift aircraft such as tilt rotors and autogiros. The text begins with a
unique technical history of helicopter flight, and then covers basic methods of rotor
aerodynamic analysis, and related issues associated with the performance of the
helicopter and its aerodynamic design. It goes on to cover more advanced topics in
helicopter aerodynamics, including airfoil flows, unsteady aerodynamics, dynamic stall,
and rotor wakes, and rotor-airframe aerodynamic interactions, with final chapters on
autogiros and advanced methods of helicopter aerodynamic analysis. Extensively
illustrated throughout, each chapter includes a set of homework problems. Advanced
undergraduate and graduate students, practising engineers, and researchers will welcome
this thoroughly revised and updated text on rotating-wing aerodynamics.
  Human Factors in Simulation and Training Peter A. Hancock,Dennis A. Vincenzi,John
A. Wise,Mustapha Mouloua,2008-12-17 Measure twice, cut once. Although applicable to
all areas of human factors research, the old adage is especially relevant to simulation and
training. As a tool, simulation is an aid to the imagination, however, if incorrectly or
inadequately used, it can lead to inaccurate outcomes that not only limit the possibilities
but potentially cause harm. A comprehensive overview of the topic from a human factor
perspective, Human Factors in Simulation and Training not only reflects the state-of-the
art but also integrates the literature on simulation into a cohesive resource. The editors
have collected chapters on a wide variety of topics, beginning with theory and application
in areas ranging from traditional training to augmented reality to virtual reality. This
coverage includes surface ships, submarines, naval aviation, commercial aviation, space,
and medicine. The theory based section focuses on human factors aspects of simulation
and training ranging from the history of simulators and training devices, to future trends
in simulation from both a civilian and military perspective. The chapters expand on
concepts regarding simulator usage particularly with respect to the validity and
functionality of simulators as training devices. They contain in depth discussions of
specific issues including fidelity, interfaces and control devices, transfer of training,
simulator sickness, effects of motion in simulated systems, and virtual reality. As more,
and more sophisticated, simulation tools and training technologies become available, a
complete understanding of how to use them appropriately will be even more crucial.
Elucidating theory and application, the book addresses numerous issues and concepts
pertaining to human factors in simulation and training, making this volume an important
addition to the bookshelf of any human factors professional.
  In-Flight Simulators and Fly-by-Wire/Light Demonstrators Peter G.
Hamel,2017-03-15 This book offers the first complete account of more than sixty years of
international research on In-Flight Simulation and related development of electronic and
electro-optic flight control system technologies (“Fly-by-Wire” and “Fly-by-Light”). They
have provided a versatile and experimental procedure that is of particular importance for
verification, optimization, and evaluation of flying qualities and flight safety of manned or
unmanned aircraft systems. Extensive coverage is given in the book to both fundamental
information related to flight testing and state-of-the-art advances in the design and
implementation of electronic and electro-optic flight control systems, which have made In-
Flight Simulation possible. Written by experts, the respective chapters clearly show the
interdependence between various aeronautical disciplines and in-flight simulation
methods. Taken together, they form a truly multidisciplinary book that addresses the
needs of not just flight test engi neers, but also other aeronautical scientists, engineers
and project managers and historians as well. Students with a general interest in
aeronautics as well as researchers in countries with growing aeronautical ambitions will
also find the book useful. The omission of mathematical equations and in-depth theoretical
discussions in favor of fresh discussions on innovative experiments, together with the
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inclusion of anecdotes and fascinating photos, make this book not only an enjoyable read,
but also an important incentive to future research. The book, translated from the German
by Ravindra Jategaonkar, is an extended and revised English edition of the book Fliegende
Simulatoren und Technologieträger , edited by Peter Hamel and published by Appelhans
in 2014.
  The Unofficial LEGO Technic Builder's Guide, 2nd Edition Pawel Sariel
Kmiec,2016-10-01 This thoroughly updated second edition of the best-selling Unofficial
LEGO Technic Builder’s Guide is filled with tips for building strong yet elegant machines
and mechanisms with the LEGO Technic system. World-renowned builder Pawe? Sariel
Kmiec covers the foundations of LEGO Technic building, from the concepts that underlie
simple machines, like gears and linkages, to advanced mechanics, like differentials and
steering systems. This edition adds 13 new building instructions and 4 completely new
chapters on wheels, the RC system, planetary gearing, and 3D printing. You’ll get a hands-
on introduction to fundamental mechanical concepts like torque, friction, and traction, as
well as basic engineering principles like weight distribution, efficiency, and power
transmission—all with the help of Technic pieces. You’ll even learn how Sariel builds his
amazing tanks, trucks, and cars to scale. Learn how to: –Build sturdy connections that can
withstand serious stress –Re-create specialized LEGO pieces, like casings and u-joints, and
build custom, complex Schmidt and Oldham couplings –Create your own differentials,
suspensions, transmissions, and steering systems –Pick the right motor for the job and
transform it to suit your needs –Combine studfull and studless building styles for a
stunning look –Build remote-controlled vehicles, lighting systems, motorized compressors,
and pneumatic engines This beautifully illustrated, full-color book will inspire you with
ideas for building amazing machines like tanks with suspended treads, supercars, cranes,
bulldozers, and much more. What better way to learn engineering principles than to
experience them hands-on with LEGO Technic? New in this edition: 13 new building
instructions, 13 updated chapters, and 4 brand-new chapters!
  Fundamentals of Aircraft and Rocket Propulsion Ahmed F. El-Sayed,2016-05-25 This
book provides a comprehensive basics-to-advanced course in an aero-thermal science vital
to the design of engines for either type of craft. The text classifies engines powering
aircraft and single/multi-stage rockets, and derives performance parameters for both from
basic aerodynamics and thermodynamics laws. Each type of engine is analyzed for
optimum performance goals, and mission-appropriate engines selection is explained.
Fundamentals of Aircraft and Rocket Propulsion provides information about and analyses
of: thermodynamic cycles of shaft engines (piston, turboprop, turboshaft and propfan); jet
engines (pulsejet, pulse detonation engine, ramjet, scramjet, turbojet and turbofan);
chemical and non-chemical rocket engines; conceptual design of modular rocket engines
(combustor, nozzle and turbopumps); and conceptual design of different modules of aero-
engines in their design and off-design state. Aimed at graduate and final-year
undergraduate students, this textbook provides a thorough grounding in the history and
classification of both aircraft and rocket engines, important design features of all the
engines detailed, and particular consideration of special aircraft such as unmanned aerial
and short/vertical takeoff and landing aircraft. End-of-chapter exercises make this a
valuable student resource, and the provision of a downloadable solutions manual will be of
further benefit for course instructors.
  Autonomous Vehicles in Support of Naval Operations National Research
Council,Division on Engineering and Physical Sciences,Naval Studies Board,Committee on
Autonomous Vehicles in Support of Naval Operations,2005-08-05 Autonomous vehicles
(AVs) have been used in military operations for more than 60 years, with torpedoes, cruise
missiles, satellites, and target drones being early examples.1 They have also been widely
used in the civilian sector-for example, in the disposal of explosives, for work and
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measurement in radioactive environments, by various offshore industries for both creating
and maintaining undersea facilities, for atmospheric and undersea research, and by
industry in automated and robotic manufacturing. Recent military experiences with AVs
have consistently demonstrated their value in a wide range of missions, and anticipated
developments of AVs hold promise for increasingly significant roles in future naval
operations. Advances in AV capabilities are enabled (and limited) by progress in the
technologies of computing and robotics, navigation, communications and networking,
power sources and propulsion, and materials. Autonomous Vehicles in Support of Naval
Operations is a forward-looking discussion of the naval operational environment and vision
for the Navy and Marine Corps and of naval mission needs and potential applications and
limitations of AVs. This report considers the potential of AVs for naval operations,
operational needs and technology issues, and opportunities for improved operations.
  Civil Jet Aircraft Design Lloyd R. Jenkinson,Paul Simpkin,Darren Rhodes,1999 There is
an increasing emphasis in aeronautical engineering on design. Concentrating on large
scale commercial jet aircraft, this textbook reflects areas of growth in the aircraft industry
and the procedures and practices of civil aviation design.
  Postwar Aircraft Jerry Scutts,2000-10-27 Postwar military aviation is dominated by
the multi-role jet aircraft. This book looks at military jets from the F-86 Sabre of the
Korean War through to the Tornados and F-18s of today and the key issues associated with
accurate detailing, markings and camouflage schemes.
  Helicopter Flight Dynamics Gareth D. Padfield,2018-09-07 The Book The behaviour
of helicopters and tiltrotor aircraft is so complex that understanding the physical
mechanisms at work in trim, stability and response, and thus the prediction of Flying
Qualities, requires a framework of analytical and numerical modelling and simulation.
Good Flying Qualities are vital for ensuring that mission performance is achievable with
safety and, in the first and second editions of Helicopter Flight Dynamics, a
comprehensive treatment of design criteria was presented, relating to both normal and
degraded Flying Qualities. Fully embracing the consequences of Degraded Flying Qualities
during the design phase will contribute positively to safety. In this third edition, two new
Chapters are included. Chapter 9 takes the reader on a journey from the origins of the
story of Flying Qualities, tracing key contributions to the developing maturity and to the
current position. Chapter 10 provides a comprehensive treatment of the Flight Dynamics
of tiltrotor aircraft; informed by research activities and the limited data on operational
aircraft. Many of the unique behavioural characteristics of tiltrotors are revealed for the
first time in this book. The accurate prediction and assessment of Flying Qualities draws
on the modelling and simulation discipline on the one hand and testing practice on the
other. Checking predictions in flight requires clearly defined mission tasks, derived from
realistic performance requirements. High fidelity simulations also form the basis for the
design of stability and control augmentation systems, essential for conferring Level 1
Flying Qualities. The integrated description of flight dynamic modelling, simulation and
flying qualities of rotorcraft forms the subject of this book, which will be of interest to
engineers practising and honing their skills in research laboratories, academia and
manufacturing industries, test pilots and flight test engineers, and as a reference for
graduate and postgraduate students in aerospace engineering.
  Airborne Warfare James Maurice Gavin,2020-04-13 To every member of the 82nd
Airborne Division who dropped as part of the American paratroop landings during World
War Two, they breathed a little easier knowing their commander Jumpin' Jim Gavin would
be jumping with them. General Gavin's paratroops drop-landed and fought in Sicily,
Normandy on D-Day and during the abortive attempt to capture the Rhine bridges during
Operation Market-Garden. He shared the risks of all his men parachuting into enemy
territory, often only armed with his GI issue rifle. His memoirs are an outstanding addition
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to the literature of the Airborne in World War II.
  Helicopter Flight Dynamics Gareth D. Padfield,2008-04-15 The behaviour of
helicopters is so complex that understanding the physical mechanisms at work in trim,
stability and response, and thus the prediction of Flying Qualities, requires a framework of
analytical and numerical modelling and simulation. Good Flying Qualities are vital for
ensuring that mission performance is achievable with safety and, in the first edition of
Helicopter Flight Dynamics, a comprehensive treatment of design criteria was presented.
In this second edition, the author complements this with a new Chapter on Degraded
Flying Qualities, drawing examples from flight in poor visibility, failure of control functions
and encounters with severe atmospheric disturbances. Fully embracing the consequences
of Degraded Flying Qualities during the design phase will contribute positively to safety.
The accurate prediction and assessment of Flying Qualities draws on the modelling and
simulation discipline on the one hand and testing methodologies on the other. Checking
predictions in flight requires clearly defined ‘mission-task-elements’, derived from
missions with realistic performance requirements. High fidelity simulations also form the
basis for the design of stability and control augmentation systems, essential for conferring
Level 1 Flying Qualities. The integrated description of flight dynamic modelling,
simulation and flying qualities forms the subject of this book, which will be of interest to
engineers in research laboratories and manufacturing industry, test pilots and flight test
engineers, and as a reference for graduate and postgraduate students in aerospace
engineering. The Author Gareth Padfield, a Fellow of the Royal Aeronautical Society, is the
Bibby Professor of Aerospace Engineering at the University of Liverpool. He is an
aeronautical engineer by training and has spent his career to date researching the theory
and practice of flight for both fixed-wing aeroplanes and rotorcraft. During his years with
the UK’s Royal Aircraft Establishment and Defence Evaluation and Research Agency, he
conducted research into rotorcraft dynamics, handling qualities and flight control. His
work has involved a mix of flight testing, creating and testing simulation models and
developing analytic approximations to describe flight behaviour and handling qualities.
Much of his research has been conducted in the context of international collaboration –
with the Technical Co-operation Programme, AGARD and GARTEUR as well as more
informal collaborations with industry, universities and research centres worldwide. He is
very aware that many accomplishments, including this book, could not have been achieved
without the global networking that aerospace research affords. During the last 8 years as
an academic, the author has continued to develop his knowledge and understanding in
flight dynamics, not only through research, but also through teaching the subject at
undergraduate level; an experience that affords a new and deeper kind of learning that,
hopefully, readers of this book will benefit from.
  Aerospace Engineering e-Mega Reference Mike Tooley,Antonio Filippone,T.H.G.
Megson,Michael V. Cook,P. W. Carpenter,E. L. Houghton,David Wyatt,Lloyd R.
Jenkinson,Jim Marchman,Filippo De Florio,John Watkinson,Pini Gurfil,Howard D
Curtis,2009-03-23 A one-stop Desk Reference, for engineers involved in all aspects of
aerospace; this is a book that will not gather dust on the shelf. It brings together the
essential professional reference content from leading international contributors in the
field. Material covers a broad topic range from Structural Components of Aircraft, Design
and Airworthiness to Aerodynamics and Modelling * A fully searchable Mega Reference
Ebook, providing all the essential material needed by Aerospace Engineers on a day-to-day
basis. * Fundamentals, key techniques, engineering best practice and rules-of-thumb
together in one quick-reference. * Over 2,500 pages of reference material, including over
1,500 pages not included in the print edition
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