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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA Access Help
Desk at (301) 621-0134

* Telephone the NASA Access Help Desk at
(301) 621-0390

e Write to:
NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934



Introduction

Thisissue ofAemonautical Engineering, A Continuing Bibliography wittdexegNASA SP-7037)
lists reports, articles, and other documents recently announced in the NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.
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will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gawLeave the subject line blank aadter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134
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Linthicum Heights, MD 21090-2934
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Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 1

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 5
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 10

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 13
Includes aircraft simulation technology.

06  Aircraft Instrumentation 27
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 28

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 31
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 34

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics 37

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 37
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 39
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 46
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 47
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 51
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 54
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences 55
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences N.A.
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-Al17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The$1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American

Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registration form through the NASA Access

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA Access Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
800 Elkridge Landing Road Fax: (301) 621-0134
Linthicum Heights, MD 21090-2934 Phone: (301) 621-0390

Rev. 6/96



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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AERONAUTICS

1997004054 3Instytut Lotnictwa Warsaw Poland
Transactions of the Institute of Aviation Scientific Quarterly, Nos. 149-150Prace Instytutu Lotnictwal149-150
1997;ISSN 0509-6669; 276p; In Polish; Also announced as 19970040544 tHre8gho40568; No Copyright,vail: CASI;
A13, Hardcopy; A03, Microfiche
The following general concepts in helicopters and aviation are presented: Problem Topics; Perspectives; General Topics;
Flight Mechanics; Aeroelasticity; Design and Structure; and Aeromechanics.
CASI
Aempnautics; Aeonautical Engineering; Civil ¥ation; Military Aviation; Helicopters; Helicopter Design

19970040544Polish Aviation Wbrks, Swidnik, Poland
Nowdaysand Tomorrow of Helicopters Pioduction in WSK Swidnik Dzis | Jutro Produkcji Smiglowcow W Wsk Pzl-Swid
nik Sa
KochanowskiRyszard, Polish Wation Works, Poland; lansactions of the Institute of/iation Scientific Quarterly; 1997, no.
Nos. 149-150, pp. 7-12; In Polish; Also announced as 19970040543; No Copyvigiht CASI; A02,Hardcopy; A03, Micre
fiche
Problems connected with the development of new design and manufacturing of helicopters in WSK Swidnik are described.
Subjectsare presented in the wide range of factors conditioning rapid progress and success in tifehBétapters. Current
work conducted in WSK-Swidnik, plans for the future, cooperation with universitiedifiedbnt institutions in Poland, coopera
tion with collaboratives in Poland and abroad and a problem of education of helicopter engineers are described. Problems con
nected with main buyers of helicopters and activities of WSK-Swidnik to fulfill their expectations are presented also.
Author
Engineers; Helicopters; Manufacturing; Helicopter Designp&uct Development

02
AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces, and internal flow in ducts and turbomachinery.

19970040557Warsaw Echnical Uniy, Inst. Techniki Lotniczej i Mechaniki Stosowané}oland
Mathematical Models of Rotor Blades in the Light of Analytical Continuum Mechanics ConceptiondModele Matema-
tyczneLopat Wrnika w Swietle Koncepcji Mechaniki Analitycznej Osrodkow Ciaglych
PietruchaJozef, Véirsaw Echnical Uniy, Poland; Tansactions of the Institute of/@ation Scientific Quarterly; 1997, no. Nos.
149-150,pp. 142-156; In Polish; Also announced as 19970040543; No Copyrigit; BASI; A03, Hardcopy; A03, Microfiche

The paperconcerns problems of modeling of helicopter rotor blades for the purposes of dynamic characteristics modifica
tions, particularly taking into account symetic efects. Here by modeling we understand the derivation of equations of the blade
motion. A brief review of physical models of blades is made. Main features of analytical continuum mechanics are presented not
only as the base of mathematical modeling, but also as a guide in the study of literature on the subject. In the courkeyof it, the
role of the deformation theory is accentuated. Findlilg most important mathematical models of rotor blades are presented.
Author
ContinuumMechanics; Dynamic Characteristics; Mathematical Models; Continuum Modeling; Rotor Bladbsiffachinery)



19970040558Instytut Lotnictwa Warsaw Poland
Simulation of the Influence of Higher Harmonic to Helicopter Main Rotor Loads Symulacy jne Badanie Wplywu Sterowa
nia Wyzsza Harmoniczna na ObciazeniaiWka Nosnego Smiglowca
StanislawskiJaroslawlnstytutLotnictwa, Poland; lansactions of the Institute oW/iation Scientific Quarterly; 1997, no. Nos.
149-150,pp. 157-176; In Polish; Also announced as 19970040543; No Copyrigit; BASI; A03, Hardcopy; A03, Microfiche

Thegoal of the paper is to testifyith the help of computer simulation, the possibility of diminishing a heliceptésration
asa result of introducing an additional control of the higher harmonic afttie rotor blade angle. A structure composed of elastic
axes with dense masses placed along them was used as a physical model of rotor blades. A mathematical model consists ¢
equationsf elastic axis movement derived from second order Lagrange equations. Bending and torsional deformations of elastic
axesare included. The equations of motion were solved with Galsrkiethod. Changes of the load levels forcing the helicepter
vibrationfor a rotor with an elastic suspension of blades were tested dgetnoéflight speed and additional channel (a cyclic
or a general pitch). Reduction of the variable loads of a shaft depends highly on amplitude and phase shift between conventional
control and a higher harmonic of thiade pitch. An unfavorable choice of additional control parameters may cause the increase
of shaft loads. dgether with steady states of control a failure of an additmoratol system has been examined using simulation.
On the basis of the obtained result one may ascertain that introducing an additional control blade setting angle enables one tc
diminishvibrations of the helicopter the reduction of changeable loads of the main rotor shaft. The proper selection of higher
harmonic control parameters enables one to diminish the loads of the shaft to the level of 10% of the standard load value. The
structure of the program packet enables extension of the numerical model using the optimizing procedure for several control
channelsor introducing a model of turbulence. It seems that the obtained results may be useful in continuatikwith higher
harmonic control in a widened subject scale including preparation of a wind tunnel test stand or design of a new rotor control
system.
Author
Aerodynamid_oads; Computerize8imulation; Harmonic Contd; Vibration Damping; Galerkin Method; Helicopter Coaty
RotaryWngs

19970040670San Diego State UnjDept. of Aerospace Engineering and Engineering Mecha®assDiego, CA USA
Cellular Structur es in the Flow Over the Flap of a Wo-Element Wing
Yon, Steven A., San Diego State UnlySA; Katz, Joseph, San Diego State UrllSA; 1997; 15p; In English
Contract(s)/Grant(s): NCA2-786
Report No.(s): NASA/CR-97-112613; NAS 1.262613; No Copyright; ®ail: CASI; A03, Hardcopy; A01, Microfiche

Flow visualization information and time dependent pressurdiciests were recorded for the flow ovatwo-element wing.
Theinvestigation focused on the stall onset; particularly at a condition where the flow is attached on the main element but separated
onthe flap. At this condition, spanwise separation cells were visible in the flow over the flap, and time dependent pressure data
wasmeasured along the centerline of the separation cell. The flow visualizatiiceted that the spanwise occurrence of the
separation cells depends on the flap (and not wing) aspect ratio.
Author
Aerdynamic Stalling; ime Dependence; Rectangulamgs; Angle of Attack; Rrssue Ratio; Flow Ysualization

19970040807San Diego State UnjDept. of Aerospace Engineering and Engineering MechabasDiego, CA USA
Study of the Unsteady Flow Featugs on a Stalled Vihg
Yon, Steven A., San Diego State UniWSA,; Katz, Joseph, San Diego State UlSA; 1997; 1p; In English; 28th; 4th; Fluid
DynamicsConference, 29 Jun. - 2 Jul. 1997, Snowmakagé, CO, Snowmassilage, CO, USA, USA; Sponsored by American
Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCA2-786
Report No.(s): NASA/CR-97-112612; NAS 1.26:112612; AIAA Paper 97-1927; Copyright Waived; Avail: CASI; A03, Hard-
copy; A01, Microfiche

Theoccurrence of lgie scale structures in the post stall flow over a rectangular wing at high angles of attack was investigated
in a small-scale subsonic wind tunnel. Mean and time dependent measurements within the separated flow field suggest the exis
tenceof two distinct anglef attack regimes beyond wing stall. The shallow stall regime occurs over a narrow range of incidence
angles(2-3 deg.) immediately following the inception of leading edge separation. In this regime, the principal mean flow struc
tures,termed stall cells, are manifested as a distinct spanwise periodicity in the chordwise extent of the separated region on the
modelsurface with possible lateral mobility not previously reporteithitthe stall cells and on the wing surfacegaamplitude
pressurdluctuations occur with a frequency much lowleain anticipated for blibody shedding, and with minimumfett in



thefar wake. In the deep stall regime, stall cells are not observed and the separated region near the model is relativagge free of lar
amplitudepressure disturbances.

Author

UnsteadyFlow; Angle of Attack; Subsonicid Tunnels; Rectangular Wgs; Flow Distribution; Separated Flow; Eguencies;
AerodynamicStalling

19970040814Computer Sciences Corfplampton, YA USA
The Development of a dol for Semi-Automated Generation ofStructured and Unstructured Grids about Isolated Rotor
craft Blades
Shanmugasundaramamakrishnan, Computer Sciences Corp., USA; Garriz, Javier A., Computer Sciences Corp., USA; Sama
reh,Jamshid A., Computer Sciences Corp., USA; 1997; 10p; In Engkshnical Specialists’ Meeting for Rotorcraft Acoustics
andAerodynamics, 28-30 Oct. 1997 jlmsbuig, VA, USA
Report No.(s): NASA/TM-97-206146; NAS 1.15:206146; No CopyrighgilA CASI; A02, Hardcopy; A01, Microfiche

Thegrid generation used to model rotorcraft configurationsComputational Fluid Dynamics (CFD) analysis is highly eom
plicatedand time consuming. The highly complex geometry and irregular shapes encountered in entire rotorcraft configurations
are typically modeled using overset grids. Another promising approach is to utilize unstructured grid methods. With either
approachthe majority of time is spent manually setting up the topolBgy less complicated geometries such as isolated rotor
blades]ess time is obviously required. This paper discusses the capabilities of a tool called Rotor blade Optpoiney Drga-
nizerand Renderer(RAOR) being developed to quickly generate block structured grids and unstructured tetrahedral grids about
isolatedblades. The key algorithm uses individual airfoil sections to construct a Non-Uniform Rational B-Spline(NURBS) sur
face representation of the rotor blade. This continuous surface definition can be queried to define the block topology used in
constructinga structured mesh around the rotor blade. Alternatittedysurface definition can be used to define the surface patches
and grid cell spacing requirements for generating unstructured surface and volume grids. Rresprittyary output for ROOR
is block structured grids using 0-H and H-H topologies suitable for full-potential solvers. This paper will discuss the present capa
bilities of the tool and highlight future work.
Author
Structured Grids (Mathematics); Unstructured Grids (Mathematics); Rotary Wing Aircraft; Rotors; Computational Fluid
Dynamics;Algorithms; Airfoil Piofiles

19970041037Virginia Polytechnic Inst. and State Unikerospace and Ocean EngineeriBacksbug, VA USA
A CFD/CSD Interaction Methodology for Aircraft Wings Final Report
Bhardwaj, Manoj K., Virginia Polytechnic Inst. and State Univ., USA; Oct. 1997; 211p; In English; Original contains color
illustrations
Contract(s)/Grant(sNCC2-5097
Report No.(s): NASA/CR-97-206181; NAS 1.26:206181; No Copyrigh&ilACASI; A10, Hardcopy; A03, Microfiche

With advanced subsonic transports and military aircraft operating in the transonic regime, it is beaoparitant to deter
mine the effects of the coupling between aerodynamic loads and elastic forces. Since aerfetéstamicontribute signifi
cantlyto the design of these aircraft, thé&se strong need in the aerospace industry to predict these aero-structure interactions
computationallyto perform static aeroelastic analysighie transonic regime, high fidelity computational fluid dynamics (CFD)
analysistools must be used in conjunction with hiigtelity computational structural fluid dynamics (CSD) analysis tools due
to the nonlinear behavior dfie aerodynamics in the transonic regime. There is also a need to be able to use a wide variety of CFD
and CSD tools to predict these aeroelastic effects in the transonic regime. Because source codes are not always available, it i
necessaryo couple the CFD and CSD codes without alteration of the source codes. In thisuistaegoelastic couplimgrocedure
is developed which will perform static aeroelastic analysis using any CFD and CSD code with little code integration. The aeroelas
tic coupling procedure is demonstrated on an F/A-18 Stabilator using NASTD (an in-house McDonnell Douglas CFD code) and
NASTRAN. In addition, the Aeroelastic Reseaiting (ARW-2) is used for demonstration of the aeroelastic coupling procedure
by using ENSAERO (NASA Ames Research Center CFD code) and a finite element wing-box code (developed as part of this
research).
Author
Computational Fluid Dynamics; Dynamic Structural Analysis; Aeroelasticity; Nonlinear Systems; Finite Element Method;
DynamicResponse; Aedynamics; Aerdynamic Loads



199700412740ld Dominion Univ, Dept. of Mechanical Engineerinorfolk, VA USA
Drag Reduction on Circular Cylinders by Ejecting Jet from Rear Stagnation RegionProgress ReportPeriod ending 30
Jun. 1997
Atsuchi, S., Old Dominion UniyUSA,; Tiwari, S. N., Old Dominion Uniy USA; Nov 1997; 17p; In English
Contract(s)/Grant(s): NCC1-232
ReportNo.(s):NASA/CR-97-206329; NAS 1.26:206329; ODURF-163631; No Copyrigh&ilACASI; A06, Hardcopy; A02,
Microfiche

Extensivework in the field of drag reduction has besone in the past. Howevyehis field of study is highly desirable today
becausef various high-speed research programs. The present study attempts to investigate the feasibility of drag reduction on
acylinder by flow injection from the rear stagnation region. A two-dimensional circular cylinder at Reynolds nunild¢e3px
5) with a jet ejected from its tail is selected as a physical modéackle this problem, a numerical simulation as well as an experi
mentalapproach were used. Despite the recent development of computational fluid dynamics (CFD), computiagparibw
acylinder at a high Reynolds number is stilfidifilt and expensive because of the massive separated region. A commercial CFD
codewas used in the present study after the various validationsemsitive analyses were performed. Full Na@igrkes equa
tions were solved in this code by the finite volume method and SIMPLE algorithm. to maximize the advantage of the implicit
schemaused in the CFD code and to reduce the computational time, the computatimadeasnder the steady-state assumption.
Onthe other hand, a static pressure measurement and a smoke wire visualization were conducted to oleetvef the @t
experimentallylt is found that the drag can be reduced by relatively small amount of the jet ejection. When the drag is decreased
the pressure in the downstream portion of the cylinslémcreased. This augmentation extends from the rear stagnation point to
about+/- 120 deg where the minimum pressure is observed, while the jet hasfbitleoafthe front portion of the cylinddt
is also found that the flow behind the cylinder becomes rather symmetric when the drag reduction is being made. The numerical
resultsshow the same trend and reinforce the experimental results.
Author
Drag Reduction; Cicular Cylinders; Stagnation Point; Ejection; Computational Fluid Dynamics; Firilerde MethodNavi
er-Stoke€quation; Reynolds Number; Injection;dRsue Measuement; Algorithms

1997004161 7Technische Uniy Delft, Netherlands
Procedure to Apply Unsteady Tansonic Viscous Corrections in Aero-Elastic Analyses Using MSC/NASTRAN
Mangunsong, M. S. R.,eChnische Uniy Netherlands; Dec. 1996; 86p; In English
Report No.(s): PB97-190029; No Copyrighyjal: CASI; A05, Hardcopy; A01, Microfiche

This report presents an investigation of a correction procedure to include transonic and Viectus ¢fie aerodynamic
analysis in MSC/NASTRAN. In the first stage, a set of sectional unsteady airloads including viscous and tré@estsnicasf
generatedising a version of the NLR-Quasi. Three Dimensional method for a rectangular supercritical wing oscillating in pitch.
In the second stage, the above set of airloads was used as input for the correction method fo Rodden in cuoiithithatitsC/
NASTRAN code, in order to obtain a correction factor matrix which may be used in subsequent flutter computations. In this report
bothstages are described and results are compared with experimental aerodynamic data. The results indicate some improvement
in the prediction of unsteady airloads by accounting for unsteady viscous and trarfectsc &fid demonstrate the applicability
of Roddens method to account for theséeets in aerodynamic computations with the MSC/NASTRAN code.
NTIS
Aerodynamic Characteristics; Aedynamic Loads; Aedynamics; Aarelasticity

19970042790NASA Langley Research Centétampton, YA, USA
Rarefied-flow transition regime orbiter aelodynamic acceleration flight measuements
Blanchard, Robert C., NASA Langley Research Cent, USA; Wilmoth, Richard G., NASA Langley Research Center, USA;
LebeauGerald J., NASA Langley Research Centé8A; Journal of Spacecraft and Rockets; January 1997; ISSN 0022-4650;
vol. 34, no. 1, pp. 8-15; In English; Copyrightyal: Issuing Activity

Acceleration data taken for the first time from the orbital acceleration research expéunmante-entry on Spaceadns-
portation System-62 have been analyzed using in situ calibration factors. The re-entry data include the flight regime from orbital
altitudes down to about 90 km, which covers the free-molecule-flow regime and the upper altitude fringes of the rarefied-flow
transitioninto the hypersonic continuum. Ancillary flight data on Orbiter position, orientation, velanidyotation rates have
beenused in models to transform the measured acceleration to the Orbiter center gffgoavityhich aerodynamic accelerations
alongthe Orbiter body axes have been calculated. Residisat®introduced in the measurements by unmodeled Orbiter forces
areidentified and removed. The resulting aerodynamic acceleration measurements along the Bobiteaxis and the normal
to axial acceleration ratio in the free-molecule-flow and transition-flow regimes are presented, and there is excellent agreement



whencompared with numerical simulations from thddect simulation Monte Carlo codes. Also, there is good agreement with
adirect comparison between the experiment flight data and independent microgravity accelerometer experiment, the-high-resolu
tion accelerometer package, which also obtained flight data on re-entry during the mission down to about 95 km.

Author (EI)

Acceleration (Physics); Aerodynamics; Calibrating; Free Molecular Flow; Hypersonics; Rarefied Gas Dynamics; Velocity;
VelocityMeasuement

19970042792
Monte Carlo modeling and analysis of pessue sensor measw@ments during suborbital flight
GatsonisN. A., Worcester Polytechnic, USA; Maynard, E.Exlandson, R. E.; Journal of Spacecraft and Rockets; January 1997;
ISSN0022-4650; vol. 34, no. 1, pp. 83-91; In English; CopyrighgilAlssuing Activity

The response of an ionization pressure sensor onboard a rotating suborbital spacecraft is investigated with data analysis anc
direct simulation Monte Carlo computations. The sensor housedhiamber was connected to the spacecraft surface with a tube
and recorded asymmetric ram-wake pressure pulses during the nonthrusting period of the mission. Three-dimensional Monte
Carlocomputations of the external and internal flows are performed using a domain that includes the spaddbeafiressure
apparatuskreestream parameters correspond to altitudes between 130 and 275 km. The flux and composition at the sensor tube
entrance is found to depend on the tube’s orientation with the freestream during the spacecraft rotation. The predicted external
pressuregulse difers from measurements because of internal fldacts. The flow structure is three-dimensional at the tube entry
regionand becomes axisymmetric a few tube diameters inside. The temperature, dedstyface pressure distributions inside
thetube and chamber are found to depend on the tube orientation with the freestream and demonstrate the coupling between exter
naland internal flows. The predicted pressure pulse is in good qualitative agreement with measurefieeatsd3iin magnitude
areattributed to the uncertainty in the freestream parameters.
Author (EI)
Computerized Simulation; Internal Flow; Monte Carlo Methode$aue Measuement; Pessue Sensors; Suborbital Flight

19970042970
Forced response analysis using a two-dimensional multistage Euler aetastic solver
Srivastava, R., Univ of Toledo, USA; Reddy, T. S. R.; Journal of Aircraft; January 1997; ISSN 0021-8669; vol. 34, no. 1, pp.
114-119;In English; Copyright; #ail: Issuing Activity

A two-dimensional cascade aeroelastic solver for analyzing a multistage turbomachine has been developed and is reported
in this paperThe required unsteady aerodynamic forces are obtained from a Euler solver based onfarélogidd scheme.
The aerodynamic solver is coupled with a typical section structural model to calculate the flutter and forced response-characteris
tics. The aeroelastic equations are integrated in time domain by sequentially solving the structural and aerodynamic equations at
eachtime step. The unsteady aerodynamic forces generated by the frpatraiar roware used to calculate the response of the
bladesin the aft rows. Response of the blades because of forces generated by blade (self) vibration are also included in the analysis.
Author (EI)
Computational Fluid Dynamics; Differential Equations; Equations of Motion; Numerical Analysis; Radial Flow; Turbo-
machinery

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19970040556Komisja Wroplatowa AR Poland
Comments on Helicopter Aircraft Crashes SpecificsUwagi na Emat Specyfiki Smigolwcowychwadkow Lotniczych
Witkowski, Ryszard, Komisja Woplatowa AR Poland; Tansactions of the Institute o¥iation Scientific Quarterly; 1997, no.
Nos. 149-150, pp. 133-141; In Polish; Also announced as 19970040543; No Copyright; Avail: CASI; A02, Hardcopy; A03,
Microfiche

In accordance with ICAQ definition, aircraft crashes are events connected with the use of an aircraft when people are killed
or seriously injured and aircraft are so seriously damaged, that they have lesser or #ylakatfility, or when an aircraft is
lost. Although helicopters are hidden in this definition in the general class of "aircraft”, many events in helicopter cfashes dif
from fixed-wing aircraft both in reason and in accident mechanism. In the fager dilerences are illustrated with examples
onthe basis of statistical materials taken from the 1970s and 1980s available to thdtasifnmved with examples, that helicop



ter crashes, their reasons améchanisms are influenced by specific design, operation and handling features of helicopters. Along
with international statistics, examples of helicopter crashes in Poland are mentioned as well, especially ones in which the author
could acquaint with by serving as an expert of law. The principle of referring aircraft crashes to 100,000 hours of fight was
introducedin Poland recentlywhere the coéitient of national helicopter aviation crashes appeared alarmingly high. Mareover
helicoptercrashes are investigated $amme way as fixed-wing aircraft without considering their specifics. It allows to conclude
thatin the future it would be suitable to publish an assembly of instructions on crash specjiesple, who investigate helicop

ter crashes and to develop the information transfer in order to avoid repeating the same helicopter crashes. The information should
includeunattained crashes and their circumstances.

Author

Aircraft Accidents; Crashes; Helicopters

19970040604National Aerospace Lalrlight Div,, Amsterdam, Netherlands
Potential Safety Benefits of @ike-Off Performance Monitors (TOPM): A Review of NLR TOPM Reseach
Khatwa, R., National Aerospace Lab., Netherlan@sspay, J. J. L. HNational Aerospace Lab., Netherlands; A, 1995;
20p; In English; EuropeanvAation Safety Seminar: Safe Flight, 28 Feb.M&. 1995; Sponsored by Flight Safety Foundation,
Inc., USA
Report No.(s): PB97-191860; NLR-TP-95155-U; No CopyrighiiA CASI; A03, Hardcopy; A01, Microfiche
This investigation was aimed at assesdmgflight crew decision making process for takis-abnducted both with and with
out a Bke-Of Performance Monitor (OPM) display Identification of the potential safety benefits of such systems was a primary
objective.The development of the algorithms and candidate displays is reviewed herein. Three piloted flight simulator evaluations
were conducted to establish the relative merits of the various display formats. Overall, the results indicate all TOPM displays
investigatechad the potential to improve performance anomaly detection.
NTIS
Flight Safety; @keoff; Vérning Systems; Pilot Performance; Decision Making; Flight Simulation

19970040800Bellomo-McGee, In¢.Vienna, VA USA
Intermodal Ground Access to Airports: A Planning Guide Final Report
Dec. 1996; 239p; In English
Report No.(s): PB97-189484; DEF97-15; No Copyright; #ail: CASI; A1l, Hardcopy; A03, Microfiche

This guide is designed to provide policy guidance, rules of thumb, data, and analytical techniques related to airport access.
It has been prepared to help airport operators, local governments, metropolitan playanizpations (MPOSs), consultants, and
othersidentify airport access problems, find alternative solutions, and evaluate teeiivehess. Primarijthis guide compiles
informationfrom other sources; howevyérsummarizes and presents this information so that it can be used to systematieally ana
lyze airport access problems and alternative solutions. The guide focuses on providing passengers access to commercial airport:
from primary origins or destinations. It deals withf-@irport roads, transit, and high-occupancy vehicle (HOV) facilities up to
theairport boundary; On-airport roads, parking circulation elements, transit, and curb facilities up to the terminal entrance.
NTIS
Airports; Organizations; Boundaries; Policies; Passengers

19970040832Federal Aviation AdministratiqrOffice of Aviation Medicine, Vdshington, DC USA
An Evaluation of Safety SeminarsFinal Report
Hunter David R., Federal ation Administration, USA; Jul. 1997; 41p; In English
Report No.(s): AD-A329009; DOTAA/AM-97/16; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Fourversionsof an evaluation form, each of which had a set of common items, were distributed at safety seminars conducted
by the Federal giation Administration. These evaluation forms assessed participant satisfaction with seminars, perceptions of
theseminar content and the presenfiemquency of attendance at seminars, aviation qualifications and experience, seminar
tent,format and venue preferences, access to computer and video technology for training delfivegyceived knowledge and
proficiency,training activities, and maintenance activities. Seminar evaluation forms were received for 226 seminars; represent
ing approximately 66% of theAA Flight Standards District Gites. A total of 5,615 seminar formgere received, approximately
equallydivided among théour form versions. This represents approximately 44% of the reported attendance at the 226 safety
seminarsSeminar participants consistently rated the seminars favoddlthe participants, 99% reported that they were satisfied
with the seminar, 99% would recommend seminars to fellow pilots, and 96% either definitely or probably will attend another
safety seminar in the next yeBrata on computer and video ownership and use suggest that cobamgdrtraining might be
a feasible means for disseminating training programs. Over half of the participants reported membership in at least one flying



organizationand almost half reportatiat they had performed some preventive maintenance on an aircraft during the previous
six months. The data provided by the study may be used to guide the content and format of future seminars, while supporting the
developmenbf alternative forms of training delivery

DTIC

Civil Aviation; Safety Factors

19970040958Federal Aiation Administration John A. \Ipe National Tansportation Systems Centatlantic City, NJ USA
General Aviation Accidents, 1983-1994: Identification of Factors Related to Comdtled-Flight-Into-T errain (CFIT) Acci -
dents Final Report 1983-1994
Bud, Melissa J.Federal Aiation Administration, USA; Mengert, Petérederal Aiation Administration, USA; Ransom, Ste
phen,Federal Aiation Administration, USA; Stearnslary D., Federal #iation Administration, USA; Jul. 1997; 26p; In English
Report No.(s): AD-A329503; DOT-VNTSC-FAA-97-8; DOT/FAA/AAR-100-97-2; No Copyright; Avail: CASI; A03, Hard-
copy; A01, Microfiche

The purpose of this report is to describe the characteristigertdral aviation (GA) accidents and to identify factors related
to the occurrence of controlled-flight-into-terrain (CFIT) accidents in GA. This study used the National Transportation Safety
Board(NTSB) database of 31,790 aviation accidents that occurred between 1983 and 1994, inclusive. In the NTSB aviation acci
dentdatabase, 86.7 percent of these accidents were GA accidents. This study analyzed the subset dhachithenGA air
planes and helicopters to investigate possible factors in CFIT accidents to guide further analyses and design of experiments tc
improvepilots’ ability to avoid collisions with terrain.
DTIC
Aircraft Accidents; General\vAation Aircraft; Accident Investigation

19970040971INERAC, Inc, Tolland, CT USA

Lightning as an Aircraft Hazard: (Latest citations from the Aerospace Database)

Apr. 1997; p; In English; Page count unavailable. Supersedes PB96-858634

Report No.(s): PB97-858716; No Copyrightjall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
Thebibliography contains citations concerning lightning strikes as an aircraft hazard. Aircraft designs to prevent or withstand

lightning strikes, statistics on lightning strikes of aircraft, detection of strikes, remote monitoring and detection of lightning, initia

tion of lightning strikes by aircraft, effects of lightning strikes on aircraft structural and electronic components, modeling, and

simulationof lightning strikes on aircraft are discussed. Remote detection of storms with regard to aircraft safety are discussed

in another bibliographyContains 50-250 citations and includes a subject term index and title list.)

NTIS

Aircraft Hazads; Data Bases; Lightning; Adraft Design; Bibliographies; Statistical Analysis

19970041050National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Aircraft Accident Report: In-Flight Loss of Control and Subsequent Collision with
Terrain, Cessna 177B, N35207, Cheyenney@ming, April 11, 1996
Mar. 11, 1997; 67p; In English
Report No.(s): PB97-910402; NTSB/AAR-97/02; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

This report explains the accident involvingCassna 177B airplane that collided with terrain after a loss of control following
takeoff from runway 30 at the Cheyenne Airport, Cheyenne, Wyoming, on April 11, 1996. Safety issues in the report include
fatigue,the efects of media attention and itinerary pressure, and aeronautical decision making.
NTIS
Aircraft Accidents; Cessna Aiaft; Collisions; Aicraft Accident Investigation; Flight Cortr

19970041087Crew System Eonomics Information Analysis Centé&kright-Patterson AFB, OH USA

Will Canopy-Embedded Mild Detonating Cord Affect Aircrew MVisual Performance?

GannonAaron J., Crew System gmnomics Information Analysis Cent&fSA; GentnerFrank C., Crew System gwnomics
Information Analysis Center, USA; Schopper, Aaron W., Crew System Ergonomics Information Analysis Center, USA; Urzi,
RussellE., Wight Lab., USA; Sep. 10, 1997; 14p; In English; SAFE Association, 10 Sep. 1997, Phoenix, AZ, USA
Contract(s)/Grant(s): SPO900-94-D-0001

Report No.(s): AD-A329401; CSERIAC-TP-97-001; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche



Mild Detonating Cord (MDC) in the next generation transparency can significantly improve aircrew ejection separation
times.Embedded as quartgrch thick lines outlining the ejection zone, the MDC explosive can rapidly fracture the boundaries
of this zone in half. These sections open upward and outward as the ejection seat penetrates.thDsanopy eliminates the
needto jettison the canopy prior to ejection, preserving the critical escape time requisite for aircrew survival. Unforaimately
crewvisual performance may gaf as a consequence of installing MDC. NecessaM)C is a canopy visual obstruction that
may interfere with target detection and tracking. Consequently, it is prudent to identify and characterize the potential negative
visual performance consequences of installing MDC, then minimize them prior to canopy production. This paper presents the most
relevantresults of an extensive search and analysis of research findings suggesting possilgerfisoence écts associated
with canopy-embedded MDC.
DTIC
Ejection Seats; Flight @ws; Rrget Acquisition; Tacking (Position); Survival; Ejection

19970041115Army Safety CentefFort RuckerAL USA
Flightfax: Army A viation Risk-Management Information, Volume 25
Sep. 1997; 12p; In English
Report No.(s): AD-A329124; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This periodical deals with all aspects of army aviation. In this issue the emphasis is placed on an army aviator who routinely
takes unnecessary risks, and eventually died in an accident. The mission was cross-country training. The airdrafotouk of
0900,and the flight proceeded normalBfter two stops for fuel and to eat lunch, the crew removed the doors from the OH-58
and again took 6fThe PC was at the controls from the left seat. As the aircraft nearept ddke, he broughhe helicopter to
within 5 feet of the water and began flying along the long axis of the lake at 90 to 100 knots. After about 3 minutes, the aircraft
hit the water with explosive force and immediately sank. This accident graphically illustrates what happens when there is a lack
of of tough caring. People who knew about the unnecessary risks that the PC took and never did anything alitosttlitc@mich-
ues.The periodical also talks about Aircradicording devices. There is an article on Risk Management lessons learned and one
ona New firefighting system authorized (Compressed Air Foam System).
DTIC
Management Information Systems; Risk; Education; Information Management; Helicopters; Aircraft Pilots; Fire Fighting;
ArmedForces (USA)

19970041129General Accounting Gite, Washington, DC USA
Aviation Safety and Security: Challenges to Implementinthe Recommendations of the White House Commission oviA
ation Safety and Security Statement by Gerald L. Dillingham, Associate Diector, Transportation Issues, Resouwres, Com
munity, and Econom
Mar. 11, 1997; 12p; In English
Report No.(s): PB97-201289; GAGRTED-97-90; No Copyright; vail: CASI; A03, Hardcopy; A01, Microfiche
We appreciate the opportunity to share our views on the recommendations contained in the recently released report of the
White House Commission onviation Safety and Securitfhe Commissios’' 57 recommendations broadly cover safe¢gu
rity, air trafic control,and disaster response. Our testimony this morning, based on this prior work and on an analysis of the Com
mission’s recommendations, will focus on the implementation issues relating to three areas addressed by the Commission:
aviationsafety air trafic control modernization, and aviation security
NTIS
Air Traffic Control; Flight Safety; Tansportation

19970041378Department of iansportationOffice of Aviation and International Economjddashington, DC USA
Low Cost Airline Service Revolution
Bennett,R. D., Department offinsportation, USA; Craun, J. M., Department @nBportation, USA; Aprl996; 83p; In English
ReportNo.(s): PB97-199806; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

Since its deregulation in 1978, the U.S. airline industry has been in a continual state of evolution. The two most important
operational developments that have taken place in the domestic industry are the formation of hub-and-spoke networks and the
recentsuige in new entrant activityparticularly new airlines with low cosperating strategies. This study concentrates on new
entry by airlines with low cost operating strategies. The purpose of this study are to report in detail on the very rapid growth and
competitive successes of low cost carriers, the resulting consumer benefits, to identify where low cost service has not yet
succeedednd the higher prices consumers are patfiege as a result, and to fiéah the Departmens resolve that new entrants



to given a fair chance to compete and underscore the Department’s determination to examine why low cost new entry is more
successfuat some cities than others.

NTIS

Commecial Aircraft; Airline Operations; Civil Aiation

19970041407MCA Research CorpWashington, DC USA
Airport Surface Delays and Causes: A Peliminary Analysis
Chin, David K., MCA Research Corp., USA; Goldberg, Jay, Lockheed Martin Corp., USA; Tang, Tammy, Lockheed Martin
Corp.,USA; Aug. 1997; 90p; In English
Contract(s)/Grant(s): NASA Order L-3676T@P 538-04-14-02
Report No.(s): NASA/CR-97-201721; NAS 1.26:201721; No Copyrigh&ilACASI; A05, Hardcopy; A01, Microfiche

Thisreport summarizes#A Program Analysis and Operations Research Service (ASD-400)/Lockteéid activities and
findingsrelated to airport surface delays and causes, in suppdASA Langley Research Centeflerminal Area Productivity
(TAP) Program. The activities described in this report were initiated in June 1995. A preliminary report was published en Septem
ber30, 1995The final report incorporates data collection forms filled out byi¢rafanagers, otherdA staff, and an airline for
theNew York City area, some updates, data previously requested from various sources to support this analysis, and further quanti
fication and documentation than in the preliminary report. This final report is based on data available as of April 12, 1996. This
report incorporates data obtained from review and analysis of data bases and lithisgtussions/interviews with engineers,
air-traffic staf, other FAA technical personnel, and airline $tafte visits, and a survey on surface delays and causes. It includes
analysisof delay statistics; preliminary findings and conclusions on surface movement, surface delay sources and causes, runway
occupancytime (ROT), and airport characteristics impacting surface operations and delays; and site-specific data ondhie New Y
City area airports, which are the focus airports for this report.
Author
Airports; Runways; Airline Operations; Comro& Aircraft; Delay

19970041571General Accounting @€e, Washington, DC USA
Testimony Before the Committee on Commerce, Science and Transportation, US Senate. Aviation Security: Immediate
Action Needed to Impiove Security
Aug. 1, 1996; 15p; In English
Report No.(s): PB97-189971; GAGRTCED/NSIAD-96-237; No Copyright; vail: CASI; A03, Hardcopy; AO1, Microfiche

Mr. Chairman, our testimonpday responds to the Committeeéquest for information about the threat to aviation and what
canbe done to increase aviation securTiye testimony is based on several issued GAO regandsvork we have undertaken
for the House International Relations Committee and Senator D’Amato. Today, we will discuss (1) the threat to aviation from
terroristattacks; (2) the roles oA, the airlines and airports in providing aviation security and the vulnerabilitibe existing
securitysystem; and (3) the availability of explosives detection technology and other methods used to address the threat. Finally
we want to emphasize that the Congress, the administration--incluigrie the intelligence communjtgmong others--and
theaviation industry need to agree on methods of improving financing security procedures. to the extent,rtbedssama
tional aviation community should be involved.
NTIS
Warning Systems; International Relations; Explosives Detection; CocahAircraft; Civil Aviation; Airline Operations

19970041588Booz-Allen and Hamilton, IncDayton, OH USA
Halon Replacement Pogram for Aviation: Air craft Engine Nacelle Application, Phase 1, Operational Parameters Study
Final Report Oct. 1992 - Sep. 1993
Kollack, Mathias L., Booz-Allen and Hamilton, Inc., USA; Whegllem A., Booz-Allen and Hamilton, Inc., USA; Bennett, J.
Michael, Wight Lab., USA; Caggianelli, Gregg M., Myht Lab., USA; Apr1997; 67p; In English
Contract(s)/Grant(s): DLA900-90-D-0424; AF Proj. HALF
Report No.(s): AD-A329255; WL-TR-95-3077-Phase-1; SURVIAC-TR-95-011-Phase-1; No Copyright; Avail: CASI; A04,
Hardcopy;A01, Microfiche

Thisreport documents the work performed under Phase 1 - Operational Parametersf $tedyalon Replacement Program
for Aviation for the Aircraft Engine Nacelle Application. Phase 1 is the first of a three-plagam to determine a replacement
for Halon 1301 in aircraft engine nacelle applications. The objective of Phase 1 testing was to determine which parameters, in
anaircraft engine nacelle fire, most influence the amount of agent needed to extinguish that fire. of the 15 parameters tested, the
factorswhich weremost influential in an engine nacelle fire were: Surfam@ferature, Fuelémperature, Pre-Burririe, Agent,



Fuel Type, Cross-Sectional Area, and Agrperature. These factors were recommended for inclusPimaise 2 of the overall
testprogram.

DTIC

Nacelles; Extinguishing; Burningrie; Aircraft Engines

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19970040551Polish Aviation Wbrks, Swidnik, Poland
Dynamicsand Manoeuvrability Tests ofa Helicopter During NOE (Nap-of-the-Earth) Flights Badania Dynamiki i Mar
ewrowsciSmiglowca w Lotach NOE (Nap-of-the-Earth)
Bubien,Wladyslaw Polish Aviation Works, Poland; Berezanski, Jerhystytut Lotnictwa, Poland; Szumanski, Kazimierz, Insty
tut Lotnictwa, Poland; Tansactions of the Institute of/&tion Scientific Quarterly; 1997, no. Nos. 149-150, pp. 79-91; In Polish;
Also announced as 19970040543; No Copyrigh&ilA CASI; A03, Hardcopy; A03, Microfiche

In the paper results of dynamics tests of helicopters making NOE flights are described. NOE flights - on low altitude, hedge
hoppingwith the use of field screens, called terrain facing flights, are made in agricultural and military flying during attack on
groundtargets and in air battles one one (helicopter versus helicopter or helicopter versus aeroplane). In air battles, the begin
ning and the endf an attack are NOE flights with the use of field screens. As a result of the use of modern rocket wafaponry
"launch and foget” types among others fe€tive operation of helicopters is possible. The helicopters could be of the ultralight
classand operate as rocket carriers in anti-tank attack or against aeroplanes, employing NOE flight techniques during attack and
retreatmaneuvers. Howevein defense against rockets, the mofitieht action is helicoptés maneuverability and its ability
to use terrain screens during hedgehopping. The paper presents the results of hedidgpsarsts tests making NOE flights.
Thetests were made on Mi-2 and Sokol helicopters. The test includes the selected maneuvers according to NASA criteria [1] and
theslalom and dolphining tests, as well terrain NOE flights (Mi-2 helicopter) in range conditions.
Author
Aircraft Maneuvers; Nap-Of-The-Earth Navigatiorerfiain Following; Maneuverability; DynamiceBts;Flight Tests; Military
Helicopters;Helicopter Performance

19970040725Civil Aeromedical Inst.Training and Qganizational Research Lal®klahoma CityOK USA
Designing Selection &sts for the Future National Airspace System Achitecture Final Report
Broach, Dana, Civil Aeromedical Inst., USA; Aug. 1997; 12p; In English
Report No.(s): AD-A329231; DOTAA/AM-97/19; No Copyright; Arail: CASI; A03, Hardcopy; A01, Microfiche

Empiricaldata describing the mix of human abilities required to operate and maintain the future National Syspate
(NAS) architecture are presently lacking. A research program is proposed to develop the scientific tools and collect data to
describeand assess the mix of abilitildeely to be required of future Federaviation Administration air trdic control specialists,
electronics technicians, and transportation system specialists. The first phase of the proposed research program is to develop
baselineprofile describing the skills, abilities, and knowledge required to use, operate, and maintaimeheNAS architecture.
The second phase of the program is to develop and apply scientific tools to identify changes in personnel selection requirements
in parallel with air traffic control and maintenance systems development. The third step in the research program is to develop,
validate,anddeliver new personnel selection technologies to reflect the human ability and performance needs of the future NAS
architecture. The research program is designed to provide agency managers with the selection tools needed to manage personn
costs,inevitable generational change in the technical workforces, and technological innovation ifiaaanéfol and mainte
nancesystems.
DTIC
Personnel Selection; Airraffic Contiol; Human Performance; Airraffic Contollers (Personnel)

19970040852Jet Propulsion Lab., California Inst. af¢h, Pasadena, CA USA

IGS Directory

Jan. 1997; 172p; In English

Contract(s)/Grant(s): NAS7-1260

Report No.(s): NASA/CR-97-112608; JPL-Publ-97-2; NAS 1.26:112608; No Copyright; Avail: CASI; A08, Hardcopy; A02,
Microfiche
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TheInternational GPS (Global Positioni&ystem) Service for Geodynamics (IGS) supports and helps coordinate GPS data
productionand parameters useful for generating more accurate data products. The IGS has operated a GPS tracfong system
severalyears. It contains more than 100 stations worldwide and has produced a combined GPS ephemeris that has become th
standardor geodesists and geophysicists worldwide. IGS data and products are freely available to all, thackepetaton
andpatrticipation of all the IGS members. This directory provides data on the stations and providesmboeesact information
with personnel involved with the IGS.

Author
Directories; Geodynamics; Global Positioning System

19970040897Federal Aiation Administration Airworthiness Assurance Research and Development BraAtialtic City, NJ
USA
Video Landing Parameter Survey: John F Kennedy International Airport Final Report
DeFiore,Thomas, Federalvdation Administration, USA; Micklos, Richard, Federalidtion Administration, USA; Barnesgf-
rence,Naval Air Warfare CenteiUSA,; Jul. 1997; 63p; In English
ReportNo.(s): AD-A328999; DOT/RA/AR-96/125; AAR-432; No Copyright; vail: CASI; A04, Hardcopy; AO1Microfiche

The Federal Ration Administration William J. Hughes &chnical Center is conducting a series of video landing parameter
surveysat high-capacity commercial airports to acquire a better understanding of typical contact conditions for a wide variety of
aircraftand airports as they relate to current aircraft design criteria and practices. The initial parameter landing survey was con
ductedat John FKennedy (JFK) International Airport flune 1994. Four video cameras were temporarily installed along the north
apronof runway 13L. deo images of 614 transport (242 wide-ha#y4 narrow-bodyand 108 commuter aircraft) were eap
tured, analyzed, and the results presented herein. Landing parameters presented include sink rate; approach speed; touchdov
pitch, roll, and yaw angles amdtes; ofcenter distance; and the distance from the runway to the threshaldlavd weather
conditionswere also recorded and landing weights were available for most landings. Since this program is only concerned with
theoverall statistical usage information, all data were processed and are presented without regard to the airline or the flight number
Subsequergurveys have been conducted asWiington National runway 36 and at Honolulu International runway 8L, and these
resultswill be reported in future technical reports.
DTIC
Airline Operations; Pitch; Roll; Design Analysis; Amft Design; Runways; Adraft Landing

19970040994Research Inst. of National Defené&delningen foer Styrning, Material ocGtockholm, Sweden
Strapdown Inertial Navigation: A Report from a Seminar Skrovfast Toeghetsnavigering: Rapport fran kurs i USA
Arnzen,S., Research Inst. of National Defence, Sweden; Feb. 1997; 26p; In Swedish, 30 Sep. - 4 Oct. 1996, PlymdBih, MA,
ReportNo.(s): PB97-1645l;, FOA-R-97-00421-314-SE; No Copyrightydl: Issuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche
A short summary is given of the contents and experiences from a seminar on Strapdown Inertial Navigation held at the Radis
sonHotel and Conference Center in Plymouth, Minnesota, USA.
NTIS
Inertial Navigation; Confeznces

19970041185Federal Aviation AdministratigiWashington, DC USA
Flight 2000, Path to Fee Flight: Initial Program Plan
Jul. 16, 1997; 172p; In English
Report No.(s): AD-A329055; No CopyrightyAil: CASI; A08, Hardcopy; A02, Microfiche

Flight 2000 is an aggressive initiative to deploy and evaluate selected plannedi@maafgement systenfisr the year
2005NAS. Flight 2000 integrates for the first time tteguisite systems, procedures, and training necessary to provide improved
NAS safety security productivity capacityand eficiency at afordable operations and maintenance costs. This integrated dem
onstrationand validation will begin in September 2000. The purpose of the Flight 2000 Initial Program Plan is to provide the reader
with a strategic overview and details available at this stage in the planning process. The information includes: an overview of the
driving forces andiision behind Flight 2000; a discussion of the customers and partners; a depiction of the benefits to be realized,;
adelineation of the operational concepts that will deliver those benefits; a presentation of the service architecture which will sup
port the operational concepts; details of the capabilities that enable implementation of the service architecture; strategies to
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improvethe certification of those technologies; a schedule for implementing these stratedias;ost estimate for Flight 2000
basedupon the above information.

DTIC

Air Traffic Contiol; Management Systems

19970041187Sandia National LahsAlbuquerque, NM USA
A Summary of the GPS System Performance for SN\RS Mission 3
Creel, Earl E., Sandia National Labs., USA; Jan. 1997; 13p; In English
Report No.(s): AD-A328963; No CopyrightyaAil: CASI; A03, Hardcopy; AO01, Microfiche

This paper describes the performance of the GPS system on the most recent flight ARBar#3sile, SARS Mission
3 (M3). This mission was conducted under the Ballistic Missile Defense Organization’s (BMDQ's) Consolidated Targets Pro-
gram.The USA Army Space and Strategic Defense Command (USASSDC) is the executing apentrizsion and the Depart
ment of Energy’s (DOE’s) Sandia National Laboratories (SNL) is the vehicle developer and integrator. The M3 flight, dually
designates the MSX Dedicatetargets 2 (MDTF2) mission occurred on August 31, 1996. This mission was conducted for the
specificpurpose of providing tgets for viewing by the MSX satellite. SRS M3 was the firs6TARS flight to use GPS-derived
datafor missile guidance, and proved to be instrumental in the procurement of a wealth of experimental data which isggtill under
ing analysis by numerous scientific agencies within the BMDO complex. GPS accuracy was required for this mission because
of the prescribed tgeting requirements for the MEX payload deliveries with respect to the MSX satellite flight path. During
the flight test real time GPS-derived state vector data was also used to generate pointing angles for various down range sensor
involvedin the experiment. Background information describing th&Rs missile, GPS subsystem architecture, and the GPS
Kalmanfilter design is presented first, followed by a discussibtine telemetry data records obtained from this flight withinter
pretationsand conclusions.
DTIC
Global Positioning System; Antimissile Defense; Flight3

19970041501RE/SPEC, In¢.Rapid City SD USA
Location Referencing System to Support Data IntegrationFinal Report
Vogt, T. J., RE/SPEC, Inc., USA; Svalstad, D. RE/SPEC, Inc., USA; Chiesl|al. D., RE/SPEC, Inc., USA; CoopérF, RE/
SPEC,Inc., USA; May 1997; 197p; In English
ReportNo.(s): PB97-179501; RSI-0771-FR; No Copyrightaik Issuing Activity (Natl Bchnical Information Service (NTIS)),
Microfiche

An investigation of South Dakota Department of Transportation (SDDOT) location referencing practices and procedures
identifiedthe functional requirements of and specific changes that should be implemented to establish a standardf&rcation
encing system that will address SDDOT data integration needs. Critical elements of the proposed location referencing system
include a relational database to enhance data access and data management capabilities, coordinate transformation interfaces
enable integration of data from diverse referencing systems, and time data attribute to enable historical data management. The
studyidentified 13 discrete location referencing systemssi, provided insight on data sharing needs and uses of locatien-refer
encedata, and provided a basis for recommended changes that should be implemented to address SDDOT data integration need:
Implementation alternatives were investigated, and a recommended implementation strategy was defined. A relational DBMS
wasidentified as the preferred DBMS based on comparative analysgstef functionality and life cycle cost and SDDOT insti
tutional constraints.
NTIS
Data Management; Relational Data Bases; Position (Location); Data Integration; Procedures; Coordinate Transformations;
Systeméntegration; Tansportation

19970041630National Aerospace LabAmsterdam, Netherlands
PHARE Advanced Tools
Blom, H. A. P, National Aerospace Lab., Netherlands; Dean, G. C., Eurocontrol Experimental Centre, France; Le Guillou, M.,
Centred’Etudes de la Navigation Aerienne, France; Petre, E., Eurocontrol Experimental Centre,\Fer@okers, U., Deutsche
Forschungsanstdiier Luft- und Raumfahrt, Germany; NdB96; 24p; In English; AGARD Symposium: Machinéelligence
in Air Traffic Management, 1 May 1993, Berlin, Germany
Report No.(s): PB97-182588; NLR-TP-93334-U; No Copyrighiil CASI; A03, Hardcopy; A01, Microfiche

The Program for Harmonization offM Research in Eurocontrol (PHARE) has undertaken to perform the required research
work necessary for the introduction of advanc@dAWithin this PHARE framework, it is the task of the PHAR&vanced
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Tools(PATS) group to develop the appropriate automation and communication tools to support thiicaiotrabller Although
the principles for computation, prediction and control of aifitrafajectories are well developed, the various futur&Acenar
ios reflect diferent views on the way automation and communication technology can best be applied.

NTIS

Air Traffic Contol; Flight Management Systems; Softev&evelopmentobls

19970042788
Rapid development of tightly-coupled GPS/INS systems
Knight, Donald T, Knight Systems, USA, IEEE Aerospace and Electronic Systems Magazine; February 1997; ISSN 0885-8985;
vol. 12, no. 2, pp. 14-18; In English; Copyrighyyall: Issuing Activity

Thispaper addresses the question: 'Why dreghtly-coupled GPS/INS systems everywhere, on aircraft, ships and land
vehicles?Two barriers tahe widespread use are cited. One is the high cost of the INS, and the other is the cost and complexity
of tightly-coupled GPS/INS integration. One of those two barriers has recently been diminished drastically with the development
of a standardized software package for tightly-coupled integration. In the past, onlgése ¢arporations have bealie to pay
theinitial development cost for tightly-coupl€&PS/INS integration, usually with funding from aglardefense program. Using
thenew software package, integration and van test can be accomplished in a matter of days, and this has been demonstrated wit
field trials. The package is intended primarily for small companies that otherwise would not be able to build tightly-coupled GPS/
INS systems at all. What would have begorahibitive 3- or 4-man year developmerfoefis reduced to a few man weeks. to
accomplish an integration, the system integrator has to find a way, through serial interfaces or by some other means, to get the
INS measurements of acceleration (accumulated velocity change Delta V) and attitude rate (accumulated angle change Delta
theta) into a processor, along with the raw data of a GPS receiver. He also has to find a way to time tag the INSeRalta V
thetawith GPS time. The rest of tightly-coupled GPS/INS integration is predominately accomplished in the standardized software
packageThat leaves the cost of the INS as the only remaining barrier to the very widespread use of GPS/INS, and invites new
developmenof low cost inertial sensors. The focus of this paper is on the software package, and how it achieves standardization
andease of use while retaining the flexibility to produce optimal results with a variety of INS and GPS receiver types.
Author (EI)
Computer Pograms; Global Positioning System; Inertial Navigation; Staddzation

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970040545Instytut Lotnictwa Warsaw Poland
Outline of Helicoptors’ Reseach and Design in the Institute of Aiation Tematkya Smiglowcowa w Instytucie Lotnictwa
SzumanskiKazimierz, Instytut Lotnictwa, Polandrdnsactions of the Institutd Aviation Scientific Quarterly; 1997, no. Nos.
149-150,pp. 13-19; In Polish; Also announced as 19970040543; No Copyright; EASI; A02, Hardcopy; A03, Microfiche

An outline of helicopters’ research and design conducted in the InstituteatioA in thepast,present and future is repre
sentedFacilitiesin the Institute and further developing works consolidating and making independent helicopters’ manufacturing
base in the scientifigadre and manufacturing matter are described. GIL, BZ-4 emdidl (1950s) helicopters, also the research
wingedversion of SM-1, further Sokol (1970s) and lately the beginnirdgsign of 1S-2 are examples of design works, which
have been actively conducted in the Institute viiflon. Laboratory aided design of helicopters is devoted to the main and tail
rotorsinvestigation and to an attempt to design the helicopter simulation. More important research work includes models of hinge
less rotors in wind tunnels and a computer aided manufacturing system for helicopters by creating specialized computing pro-
grams.Research in the general utility laboratories, sagzhdurability laboratoryesonance laboratory and engine test benches
wereconducted. Wde range of helicopters flight tests concerrtiregjcopters’ operation and flight dynamics tests in extreme fly
ing conditions are noted. Further progress of helicopters in the following subject matter in the Institute of Aviation are being
plannedsuch as: construction of a pilotless helicopter in the limits of leading BSL system, construction of helicopters simulators,
constructiorof main rotors and new generation tail rotors, construdiaafe cockpits and works in the domain of modern heli
coptersavionics. An improvement of cadre educational systems for the helicopter sector is necessary as well.
Author
Computer Aided Manufacturing; Helicopters; Computerized Simulation; Computer Aided Design; Applications Programs
(Computers)
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1997004054 9Instytut Lotnictwa Warsaw Poland
Quiet Rotorcraft "Ciche” Wiroplaty
StepniewskiWieslaw Z., Instytut Lotnictwa, Polandrdnsactions of the Institute o/iation Scientific Quarterly; 1997, no. Nos.
149-150,pp. 43-65; In Polish; Also announced as 19970040543; No Copyright; £ASI; A03, Hardcopy; A03, Microfiche

In this report implications of the low tip speed design philosophy are studied with respect to rotorcraft capable of fast cruise
speedroughly 50% higher than that of conventional helicopters. This is done by examfieictg ef tip speeds on some peffor
manceand structural-weight aspects of compounds, based on the following concepts: (1) Cold-jet-driven rotor in hover-and transi
tion flight, autorotating in cruise; (2) Single rotor configuration with shaft-driven rotor in all regimes of flight; and (3) Synchropter
incorporatingthe ABC principle.
Author
Tip Speed; Helicopters; Rotor Dynamics; Rotors;ddmamic Noise; Noise Reduction

19970040552Military Univ. of TechnologyWarsaw Poland
Helicopter Flight Dynamics Modelling in the Conditions of Deep Dynamic Stall of Main RotorModelwanie Dynamiki Lotu
Smiglowcaw Warunkach Glebokiego Przeciagniecia Dynamicznegarmka Nosnego
Sibilski, Krysztof, Military Univ. of TechnologyPoland; Tansactions of the Institute of/@ation Scientific Quarterly; 1997, no.
No0s.149-150, pp92-109; In Polish; Also announced as 19970040543; No Copyrighil: £ASI; A03, Hardcopy; A03, Micro
fiche

Executingdifferent tasks by contemporary helicopters needs maximum application of their flight abilities. Duringdlght,
oftenvarious flight parameters reach their maximum value (pospered and overloads, circumcritical rotor angles of attack).
Maneuversare connected with many curiosities, including unforeseen helicopter beleflexive, improper actions of a pilot
may cause an acciderit.is especially dangerous during combat tasks, which are usually performed at low altitudes (a height of
3 or 5 m). At small and medium altitudes a pilot usually has some time for a correction of an improper action, but during a flight
nearthe ground (sealled Nap-of-the-Earth flight), he hasahy time. Thas why admittance to flights near the ground need not
only operating boundaries recognition (limiting overloads, maximum flight speed srotitical angles of attack and sn), but
alsoknowing what could happen if these boundaries are exceeded. During control of a helicopter near boundapaoaiftight
ters,one of the main causes of exceeding these boundaries is a sudden displacemenfarktitecdiiitrol devices (control stick
and pitch and power lever) causing the dynamic stall of a fatdre event of deep dynamic stall of the rosar called "uninten
tional helicopter motion” can arise. This comprehension means a kind of helicopter motion, during which the helicopter doesn’
follow the usual displacements of flying control devices to counterpart this motion. Sometimes motion like this is incorrectly
called "uncontrollable motion”. As a matter of fact the helicopter has limited maneuverability in conditions like these, but the
pilotage technique differs fundamentally from a common one. Examples of unintentional helicopter motions are: a mushing, a
leap,an unintentional half-roll of the loop, a bunt and a sihelicopter Problems connected with the helicopter flight modeling
in the above mentioned conditions are represented in the Samee flight instabilities and unsteadiness and the aerodynamic
phenomenaccompanying deep stall of a blgatefile and their usefulness in the modeling of the limiting helicopter flight eondi
tionsare described.
Author
Aerodynamic Stability; Aerodynamic Stalling; Boundaries; Flight Conditions; Helicopters; Nap-Of-The-Earth Navigation;
Rotor Dynamics; Dynamic Models; Airaft Models

19970040554Instytut Lotnictwa Warsaw Poland
Dynamic and Operation Properties of Ultralight Helicopters on the Basis of Robinson R-22 HelicopteWlasnosci Dyna
micznei Eksploatacyjne Smiglowcow Ultralekkich na Przykladzie Smiglowca Robinson R-22
Berezanski, Jerzy, Instytut Lotnictwa, Poland; Transactions of the Institute of Aviation Scientific Quarterly; 1997, no. Nos.
149-150,pp. 17-121; In Polish; Also announced as 19970040543; No Copyrighil: £ASI; A01, Hardcopy; A03, Microfiche

Flight tests of an ultralight helicopter are described, which has configuration and pilotage properties noti¢esdiytiién
theones used in Poland up until nddelicopters of this class successfully operate on western markets, because of their cheapness,
serviceabilityand smart viewAn example is Robinson R-22. In spite of opinions gimar that it is a dffcult helicopter to fly
andthat it has been involved in numerous accidents, it has performed under the condition of exact compliance with recommended
pilotagetechniques and maintained a high discipline level during flight tasks. Taeedife in pilotage properties include high
controlsensitivity different propulsion characteristics (piston engine), opposite asymmetry of configuration and the ease in which
it can be led into dangerous flight conditions have been the fundamentals of our own dynamic and pilotage properties recognition.
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Resultsof R-22 tests with exact attention toward sources and character of pilofagendiés in theye of service conditions are
presented.

Author

Flight Tests; Light Helicopters; Dynami@3$ts; Dynamic Characteristics; In-Flight Monitoring

19970040555Instytut Lotnictwa Warsaw Poland
Modelling and Reseach of Flight Properties for Single Rotor Helicopters Modelowanie i Badania Wlasnosci Lotnycbmi
glowcowJednowirnikowych
Bramski, Stefan, Instytut Lotnictwa, Poland; Transactions of the Institute of Aviation Scientific Quarterly; 1997, no. Nos.
149-150,pp. 122-132; In Polish; Also announced as 19970040543; No Copyrighl; BASI; A03, Hardcopy; A03, Microfiche

A certain sequence of works connectéth evaluations of technological progress and identification of dynamic and pilotage
properties of single rotor helicopters madéhia Institute of Aiation during recent years is presented. In the course of these works
the sense of purpose of the use of automatic cofdgralevelopment of Mi-2 helicopter flight properties has been analyzed. The
feasibility studies with respect to the helicopter flight simulator design have also been done. The described works have had an
experimentabnd a theoretical charact&tight tests have included the determination of static and dynamic characteristics of Mi-1
andMi-2. In the case of th#i-2 helicopter the pilotage properties have been changing due to the wide range of changes in the
configurationof underslung loads during tests. The helicopter pilotage properties have been evaluated according to the Cooper
Harper scale. Static characteristics and amplitude-phase characteristics of longitudinal and lateral control channels have beer
elaboratedaind measured. Many tifent analogue models transforming the dynamics of helicopter motion both in basic-configu
rationand with underslung loads have been tested. An influence of selected helicopter design parameters and an influence of atmo
spheric turbulence on helicoptepilotage properties were tested. Dynamic properties of a propeller system coupled with the main
andthe tail rotors have also been modeled. As a result of new experiencesreetiea of evaluation of flight properties based
onthe observation of a field of control signal amplitudes has been proposdthd/étarted to elaborate an experimental flight
simulatorwith the simplifiedvisualisation of the ground and pilotage and navigation devices modelled on a few screens. Helicop
ter's motion relative to ground has been observed on an electronic map indicadarate direction of work was an analysis
of the influence of helicopter parameterstte efectiveness of operation costs. Also prognostic work in the domain of helicopter
technologydevelopment was initiated. The paper has been intended to be a kind of a guide on unpublished domestic issues of the
Instituteof Aviation, which, in the auth&s opinion, may be helpful in further works development of helicopter technology
Author
Dynamic Characteristics; Flight Simulators; Flight Tests; Helicopters; Feasibility Analysis; Static Characteristics; Aircraft
Models;Analog Simulation

19970040561Instytut Lotnictwa Warsaw Poland
Selected Poblems of Helicopter Resonanceébts Wybrane Zagadnienia Badan Rezonansowych Smiglowcow
Krzymien, Wieslaw, Instytut Lotnictwa, Poland; Wisniowski, Witold, Instytut Lotnictwa, Poland; Transactions of the Institute
of Aviation Scientific Quarterly; 19970. Nos. 149-150, pp. 192-196; In Polish; Also announced as 19970040543; No Copyright;
Avail: CASI; A01, Hardcopy; A03, Microfiche

An analysis of helicopter vibration properties takes a significant part in the process of design and develdpat@risV
appearing during operation have a fundamental influence on the helicopter service life and on safety and comfort.’HHelicopter
vibrationidentification is based on results of its resonance tests. Problems discussed here are connected with resonance tests o
mainand tail rotor blades; a helicoptesstructurecontrol systems; and a helicopgeundercarriage (on-ground resonance). Some
resultsof resonance investigations measured for Mi-2M ar8 8vkol helicopters are included and discussed in detail.
Author
Helicopters; Resonancesting; Rotary \ivigs; Helicopter @il Rotors; Resonantibtation

19970040562Instytut Lotnictwa Warsaw Poland
Loadings of PZL-Sokol Helicopter's Design Assemblies in Air Show FlightObciazeniaZzespolow Konstrukcyjnych Smi
glowcaPZL-Sokol w Lotach Pokazowych
Wiladyslaw, Bubien, Instytut Lotnictwa, Poland; Transactions of the Institute of Aviation Scientific Quarterly; 1997, no. Nos.
149-150,pp. 197-204; In Polish; Also announced as 19970040543; No Copyrigtil; BASI; A02, Hardcopy; A03, Microfiche

In April 1995 measurements of loading on the helicdpfeZL-Sokol rotoy tail rotor blade and tail boom have been-con
ducted.They were madduring aerobatic maneuvers, when helicdgtaraneuverability and dynamic properties were demon
strated.n situations like this, some limits of maneuverability included in the Flight Manual during flight may be exceeded. The
flight tests included a wide range of possible aerobatic maneuvers \étiediftake-dfmass and were conducted by two pilots
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oneafter anotherlight tests can help in selecting these flight phases, in which the level of loading exceed the nominal level corre
spondingto safe, typical operation. Generally such approaches refer to elements of tail rotor and main rotor blades. The process
of testing and the results of measurements are described from the point of view of h&iatigele strength. The results indicate
thatduring air show flights some operation limits can be exceeded under the condition that the maneuvers resdtersed
fatiguestrength will be avoided.

Author

Flight Tests; Maneuverability; Aircraft Maneuvers; Aerodynamic Loads; Helicopter Performance; Helicopter Tail Rotors;
RotaryWings; Structural Analysis

19970040566Warsaw Echnical Uniy, IPBM, Poland
Calculation of Composite Design with the Use of FEMObliczanie Konstrukcji Kompozytowych z Zastosowaniem MES
Freundlich Jan, Vidrsaw Echnical Univ, Poland; Jachimowicz, Jerapstytut Lotnictwa, Poland; Osinskierzy Warsaw Ech-
nical Univ., Poland; Tansactions of the Institute of/&tion Scientific Quarterly; 1997, no. Nos. 149-150, pp. 235-244; In Polish;
Also announced as 19970040543; No CopyrighgiA CASI; A02, Hardcopy; A03, Microfiche

The potential to use the finite element method in calculations of complestgns employed in aviation with special attention
paidto a problem of system dtifess is presented. Special layer finite elements are described (on the example of MIT elements
from ADINA systems). The modeling of damping properties and dynamics of composite systems were especially considered in
detail. As an example, the vibrations of control panels were discussed. In the analysis, the elastic and dissipative properties of
orthotropicmaterials are included.
Author
Finite Element Method; Stiffness; Composite Materials; Aircraft Design; Dynamical Systems; Computerized Simulation;
Orthotropism

19970040567Military Univ. of TechnologyInst. Techniki Lotniczej Warsaw Poland
Selected Problems of 3-D Helicopter Dynamics Including Autopilot SystenWybrane Problemy Numerycznej Symulaciji
Dynamiki Przstrennego Ruchu Ukladu Smiglowiec-Autopilot
Kowaleczko,Grzegorz, Military Univof TechnologyPoland; Tansactions of the Institute o/iation Scientific Quarterly; 1997,
no.Nos. 149-150, pp. 245-261; In Polish; Also announced as 19970040543; No CopwaihtCASI; A03, Hardcopy; A03,
Microfiche

Onthe basis of physical and mathematical models of a helicopter described imdéte?, 3] a program for simulation of
three-dimensionahotion was developed. Including the motion of eatbr blade, the model enables using more complex aero
dynamicflow around blades than ones previousgd (vortex structure, separation and unsteadiness phenomena). In analysis,
asystem of seventeen non-linear ordinaryedéntial equations wassed, which may be written in general form: (1) A (t, X) (first
derivativeof X) = f (t, X, S) where: t = time, X = flight parameters’ vectand S = control parameters’ vectBecause of a helicep
ters’ instabilities in longitudinal motion and "around hovering” also in lateral motion, the system of equations (1) was supple-
mented by the rights of control for a statistical autopilot model, which take the form: (2) s = TX. Amplification coefficients
(elementf T matrix) have been obtained the basis of the following system of equations: C(first derivative of x) + Dx + Es
= 0. This system was obtained as a result ofitlearization of system (1). Symbols x and s designate increments of vectors X
andS. A methodf defining rights of control is represented in (4). In the paper some results, which were obtained by numerical
solutionof equationg1, 2) are represented. An influence of aerodynamic models on the problem solution has been discussed also.
Author
MathematicalModels; Thee Dimensional Motion; Computerized Simulation; Flight Simulation; [ifféal Equations; Heli
copterContmol; Applications Pograms (Computers)

19970040568Instytut Lotnictwa Warsaw Poland

Helicopter’'s On-Ground Resonance: Computer Simulation of the PhenomenoRezonans Naziemny Symuladfmputer

owaZjawiska

SzrajerMarek, Instytut Lotnictwa, Polandr@nsactionsf the Institute of Aiation Scientific Quarterly; 1997, no. Nos. 149-150,

pp.262-272; In Polish; Also announced as 19970040543; No Copyrigéail; £ASI; A03, Hardcopy; A03, Microfiche
On-groundresonance may happen during helicogtstandstill or on-ground maneuvers with th&in rotor rotating. A char

acteristic feature of this phenomenon is rapid increase of vibration amplitude corresponding to certain design parameters and

rotor’srotation speed. Appearance of on-ground resonance may be a reason for helicopters destruction. In the history of helicop

ters many catastrophes caused by on-ground resonance have been registered. A necessity to prevent the phenomenon h

appearedinvestigations and theoretical analyses proved that the essence of on-ground resonance is a feedback between helicopte
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fuselage'svibrations on elastic ground and rotor blades’ vibration. Moredade oscillation in the rotation plane is the funda
mentalproblem. Phase inconsistent blade vibration cause displacement of center fvtbmadke rotor rotation axis. A conse

guence of this is an inertial time variable instantaneous force applied to the propeller shaiftandbgrotation. The force is
transmitted to the helicopter’s fuselage generating its vibration, which being transmitted to the rotor can initiate vibration of
blades. These vibrations may increase in certain conditions, causing instability of the heowptation techniques enable

oneto model research of on-ground resonance, giving certain design data in the preliminary stage of helicopter design. In the stage
of prototype, research enables to foresee imminence of resonance for a helicopter during take-off and landing. The elaborated
simulationprogram enables visualisation of helicopter vibration in the shape of time curves and an animation of helicopter motion.
Theassumed helicopter model enables one to simulate the selected elements failure (for example damage of any blade vibratior
damper or a bullet hole in a blade) and also allows to introduce nonlinearity of elastic-and-damping elements. The results of cal
culationhave been verified with a classic method of stability research (Lapunov criterion). The obtained coincidence of instability
rangesencourages the use of computer simulation for more complex on-ground resonanceltisogelsh noticing, that analy

sisof certain specific evenfsossible with the use of simulation techniques (failures, tolerances of design elements manufacturing,
nonlinearitye.t.c.) is a serious problem using the old, traditional methods.

Author

Computerized Simulation; Ground Resonance; Resonant Vibration; Aerodynamic Stability; Rotor Body Interactions; Rotary
Stability

19970040596Defence Science an@dhnology Oganisation Melbourne, Australia
Comparison of Analytical Crack Growth Modelling and the A-4 Wing TestExperimental Results for a Fatigue Crack in
an F-111 Wing Pivot Fitting Fuel Flow Hole Number 58
Murtagh,B. J., Defence Science andchnology Oganisation, Australia; @lker, K. F, Defence Science anédhnology Oga-
nisation,Australia; Sep. 1997; 18p; In English
Report No.(s): DSD-TN-0108; AR-010-319; Copyright;vail: Issuing Activity (DST Aeronauticahnd Maritime Research
Lab., PO Box 4331 Melbournejdforia 3001, Australia), Hardcopiicrofiche

This report details aeries of analyses which were performed to develop expertise and evaluate the performance of several
fatiguecrack growth prediction computer codébe analyses were performed for the case of a fatigue crack in the lower plate
of the F-111 Wing Pivot Fitting, adjacent to Fuel Flow Hole No 58. This location is a known fatigue critical location ands desig
natedas DI 86. Fatigue cracking leading to failure occurred at this location on the A4 wing full scale fatigue test after approxi
mately12,200 hours of testing. An experimentally derived crack growth curve was available from the A4 wing test. Analytical
modelswere developed using conventional LEFM software codes (FractuREsearch and AFGROW) and the analytical crack clo
surecode, RSTRAN II. The analysis results were compared with the experimental result and also with the analysis originally
performedby the manufacturetzeneral Dynamics. Consistent with previous work, the analytical crack closure A&JdR AN
II, produced the most consistent and accurate results.
Author
F-111 Aircraft; Crack Popagation; Fatigue (Materials); Fuel Flow; Mfs; Fatigue €sts; Failue; Full Scale &sts

19970040607National Aerospace Lalluid Dynamics Diy Amsterdam, Netherlands
Advanced Propeller Performance Calculation by a Lifting Surface Method
Schulten,. B. H. M.,National Aerospace Lab., Netherlands; A%, 1995; 15p; In English; 31st; AIAA/ASME/SAE/ASEE Joint
Propulsion Conference and Exhibit, 10-12 Jul. 1995, San Diego, CA, USA,; Sponsored by American Inst. of Aeronautics and
AstronauticsUSA
Contract(s)/Grant(s): NIVR-QD8N
Report No.(s): PB97-191894; NLR-TP-95207-U; No Copyrigh&ilA CASI; A03, Hardcopy; A01, Microfiche

The application of a lifting surface theory to compute the aerodynamics of advanced prapstigdéed. Starting from the
flow equations for a perturbed, axially subsonic flow, expressions are derived for the velocity field of a propeller. by using a
Green’sfunction representation is separated, cyclindrical coordinates the radial booowidition at the hub is naturally incorpo
ratedin the velocity field. Application of the boundary condition at the blade surfaelels an integral equation for the unknown
pressurgump distribution over the blades. A Galerkin projection transforms this integral equation into a set of linear equations
thatis solved numerically
NTIS
Propellers;Subsonic Flow; Gren’S FUNCTIONS; Galerkin Method; Flow Equations; Adynamic Loads; Ripeller Blades;
Prop-FanTechnology
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19970040675Mississippi State UniyDept. of Aerospace Engineeringississippi State, MS USA

Manufacturing and Cost Considerations in Multidisciplinary Aircraft Design (Research on Mathematical Modeling of

Manufacturability Factors), May 1995 - Oct. 1996

Rais-Rohani, Masoud, Mississippi State Un¥SA; 1996; 28p; In English

Contract(s)/Grant(s): NAG1-1716

Report No.(s): NASA/CR-96-206151; NAS 1.26:206151; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche
Theidentification of airframe Manufacturability Factors/Cost Drivers (MFCD) and the method by which the relationships

between MFCD and designeontrolled parameters could be properly modeled are described.

Derived from text

Airframes; Mathematical Models; Costs; Manufacturing;chaft Design

199700407 11Department of the Nayyvashington, DC USA
Submarine Launched Unmanned Aerial \éhicle
Bourlett, Steven .PInventor Department of the NayYSA; Apr. 01, 1997; 8p; In English
Patent Info.: Filed 1 Sep. 1995; US-Patent-Appl-SN-528627; US-Patent-5,615,847
Report No.(s): AD-D018549; No Copyrightyail: US Patent andrademark Cffce, Microfiche
A submarine launched unmanned aerial vehicle comprises an elongated generally cylindrically-shaped body. Tail fins are
storedin the body and are self deployable to extend outwardly from the Bdayoster motor is fixed to an aft end of the body
andis self releasable from the body propeller is disposed at the aft end of the body and isieplbyable to an exposed position
atthe aft end of the body after release of the booster mofmopulsion motor is mounted in the boalyd is operative to drive
the propeller Rotors are stored in the body and are self deployable to an exposed position wherein the rotors provide lift to the
vehicle.
DTIC
Remotely Pilotedéhicles; Submarines; Pilotless Aiaft

19970040734Massachusetts Inst. o€dh, Cambridge, MA USA
System Design and Communication Subsystem of an Intelligent &lectile
Burba, Matthew K., Massachusetts Inst. e€f., USA; Sep. 1997; 78p; In English
Report No.(s): AD-A329016; AFFB7-022; No Copyright; ¥ail: CASI; A05, Hardcopy; A01, Microfiche

Theaerospace industry began as a market in which manufadimréne most part had a known paying customer for their
product.Even todayBoeing hasircraft buyers waiting in line for new 737 and 777 models. The industry has not fully developed,
andtheneed of improved technology is still very present. Howea®the industry matures this luxury is quickly eroding. Like
mostother industries, aerospace manufacturers in the future will have to independently determine some need that is present anc
they couldfulfill, develop a product to meet that need, and then market their finished product. This can be a daunting process when
consideredn light of the million and billion dollar cost of most research and development programs in the aerospace industry
DTIC
Aerospace Industry; Communication

19970040783Air Force AcademyDept. of AeronauticSCO USA
Determining the Aerothermodynamic Environment of a Generic Missile
Zuber,Matthew E., Air Force AcademySA; Towne, Matthew C., AiForce AcademyUSA; Chen, Alice J., Air Force Academy
USA,; Bertin, John J., Air Force AcademySA; Butler Robert J., Air Force AcademySA; Jan. 1997; 16p; In English
Contract(s)/Grant(s): AF Proj. 7621
Report No.(s): AD-A329044; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

Thereare a variety of computer codes of varying degrees of rigor vehicltoe used by the designers of high-speed missile
systems in order to define the aerothermodynamic environment at flight conditions. It is assuthedithatmodels and the
numericalalgorithms used in these codes have been validated by their developers. Hiheawsars of such codes must exercise
themagainst a quality data base, gaining knowledge of the intricadiles irse of such codes and calibrating the range of-condi
tionsover which the code can be used to predict specific parameters that are important to the design objectives without necessarily
verifying that all the features of the flow are correctly modeled. Data which can bwsfihe the aerothermodynamic environ
mentof a generic missile have been obtained in tieS®nic Wnd Tunnel (TWT) of the Aeronautic&esearch Center (ARC)
atthe U. S. AirForce Academy (USAK). Forces and moments, surface pressures, surface temperatures, and flow visualization
photograph$iave been obtained at a Mach number of 4.28 over a range of Reynolds numbers (based on the free-stream conditions
andmodel length) from 1 x 10(exp 7) to 1.5 x 10(exp 7). The experimentally-determined parameters are compared in the present
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paperwith parameters computed usithg Reynolds-#eraged NavieBtokes equations in the GASP v3 code and with the aerody
namiccoeficients computed using theTAP code.

DTIC

Aerothermodynamics;omputer Pograms; Missile Systems; Mathematical Models; High Speed; Flight Conditions; Fluid Flow

19970040849Johns Hopkins UnivApplied Physics LabLaurel, MD USA
An Instrumentation System for Lethality Evaluation of Missile Intercept Flight Tests
ThompsonT., Johns Hopkins UniyUSA; Devereux, WS., Johns Hopkins UniMUSA; DoughertyJ. M., Johns Hopkins Univ
USA; Jan. 1997; 1p; In English
Report No.(s): AD-A328979; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This paper dfers agumentgo support the contention that afdiential GPS measurement system is required for missile inter
ceptflight testing. Simply stated there is no other system capablefafienfly accurate relative 3-dimensional position measure
ments at the point of impact or fusing to support lethality evaluations of precise weapon systems. Earlier work has proven that
two-centimeter accuracy can be achieved with differential GPS in a missile intercept test environment. This paper will review
the earlier work, discuss the nature of the lethality evaluation process, define the basic measurement system structure, discus
someimportant system traddef and identity hardware characteristics needed to implement a missile intercept evaluation system.
DTIC
Global Positioning System; Antimissile Defense; Lethality; Evaluation; FlightsT Inteception; Tajectories

19970040902Naval Postgraduate SchpMonterey CA USA
A Robust Methodology to Evaluate Aircraft Survivability Enhancement Due to Combined Signature Reduction and
Onboard Electronic Attack
Flachsbart, Brian M., Naval Postgraduate School, USA; Jun. 1997; 70p; In English
Report No.(s): AD-A329367; No CopyrightyAil: CASI; A04, Hardcopy; AO1, Microfiche

This thesis examines thefett of combining radar signatureduction and onboard electronic attack (EA) capability on the
survivability enhancement afgeneric joint strike fighter (JSF). The missions of a generic JSF are examined, and a tactical sce
nariofor an airto-air mission and a strike mission are presented. The principles of signature reduction and EA using onboard Elec
tronic Countermeasures (ECM) are reviewed. Tliecebf signature level and of jammefesttive radiated power (JERP) on the
ability of a radar to detect the JSF are determined individiElgally, an approach for combining the two survivability enhance
mentfeatures is described, in the context of the two tactical JSF scenarios, and an EXCEL spreadsheet program entitled RCS-JERF
is developed using unclassified radar and EA equipment data. Although all of the material in this thesis and in RCS-JERP are
unclassified, the principles, methodology, and spreadsheet can be applied to specific (and classified) scenarios by utilizing the
specificradar data, applicable mission threat analyses, andféotivetness of the specific EA techniques employed.
DTIC
Aircraft Survivability; Radar Signates; Electonic Countermeases; Data Pocessing; \&ffare

19970040909Naval Command, Control and Ocean Surveillance CeResearch, Developmengdhnology and Evaluation
Div., San Diego, CA USA
Air V ehicle Diagnostic System: CH-46 Aft Main Tansmission Fault DiagnosisFinal Report
Church, K. G., Naval Command, Control and Ocean Surveillance Center, USA; Kolesar, R. R., Naval Command, Control and
OceanSurveillance CenteldSA; Phillips, M. E., Naval Command, Control and Ocean Surveillance CeX@&r Garrido, R.
C., Naval Command, Control and Ocean Surveillance Gagg; Jun. 1997; 130p; In English
Report No.(s): AD-A329362; NRAD-TD-2966; No Copyrightyal: CASI; A07, Hardcopy; A02, Microfiche

Thegoal of the helicopter drive system condition monitoring componethediir \ehicle Diagnostic System {®S) pro
gramis to develogechnology that will facilitate transition to 'condition-based maintenance’ (CBM) for these components. The
specificsystem requirements as stated in tl®8 Execution Plan are as follows: (1) Detect and classify gearbox faults in real
timein flight. (2) Cope with variations between gearboxes. (3) Perform diagnostics in a variety of flight regimes. (4) Reduce false-
alarm rates. (5) Reduce maintenance costs and facilitate transition to CBM. This report describes the performance of a system
developedy NRaD that meets these requirements.
DTIC
Helicopter Popeller Drive; Diagnosis; Emwr Analysis; CH-46 Helicopter;ransmissions (Machine Elements)
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19970041007NERAC, Inc, Tolland, CT USA
Remotely Piloted \éhicles. (Latest Citations fom the NTIS Bibliographic Database)
Jul. 1997; p; In English; Page count unavailable. Supersedes PB96-869854
Report No.(s): PB97-862221; No Copyrightjall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
The bibliography contains citations concernitg design and operation of remotely piloted vehiclepicE include control
equipment and techniques, testing and evaluation of vehicles and vehicle components, and program descriptions. Military and
researctapplications are considered. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies; Remotely Pilotectkicles; Reseah and Development; Remote Cohtr

19970041085General Accounting @te, Washington, DC USA
Report to the Secetary of Defense. Unmanned Aerial ¥hicles: Outrider Demonstrations Wil Be Inadequate to Justify
Further Production
Sep. 1997; 21p; In English
ReportNo.(s):AD-A329483; GAO/NSIAD-97-153; B-276890; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

The Department of Defense (DOD) has undertaken a number of efforts in the past to acquire Unmanned Aerial Vehicles
(UAVs) to complement its mix of manned and national reconnaissesse¢s. Our previous reviews of WArograms have shown
thatDOD'’S acquisition dbrts to date have been disappointing.’ This report discusses the Qurididr system, whicltDOD
is acquiring through a streamlined acquisition process known as an Advanced CecteatidgyDemonstration (ACTD). W
examinedwhether (1) DOD is applying lessons learned from prio¥fograms to the Outrider and (2) tBatrider is likely
to meet user needs. W& are pilotless aircraft, controlled remotely or by preprogrammed on-board equipment. The Qutrider sys
temconsists of four air vehicles, ground control equipment, one remote video terminal, four modular mission payloads, commu
nications devices, a means of launch and recovery, and one mobile maintenance facility for every three Outrider systems. The
Outrider ACTD grew out of the Joint Tactical UAV program. The original concept of the Joint Tactical UAV program was to
acquire (1) a 50-kilometer UAV system, the Maneuver, to satisfy reconnaissance and surveillance needs of Army brigade and
Marine Corps regimental commanders and (2) a 200-kilometerdyAtem, the Hunteto satisfy the reconnaissance and surveil
lanceneeds of Army corps and division commanders and Navy task force commanders.
DTIC
Cost Estimates; Remotely Piloteehitles; Reconnaissance éiaft; Reports; Defense Bgram; Pilotless Aicraft

19970041120Standard Missile CoMcLean, VA USA
Navy Theater-Wide DefenseAEGIS LEAP Inter cept (ALI)/STANDARD Missile Three (SM-3) Flight Test Program Over-
view
RobinsonScott D., Standard Missile Co., USA; Aug. 21, 1997; 18p; In English; 6th; Annual AIAA/BM&Dnblogy Readi
ness Conference and Exhibit: Flight Testinology and Results Session, 21 Aug. 1997, San Diego, CA, USA; Spamgored
American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AD-A329084; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

The Navy Theateiide (NTW) program was established to investigate the avwgiendous and unique potential to-pro
vide the U.S. with a crucial, rapidly deployable, highly mobile, and readily sustainable long-range Theater Ballistic Missile
Defensg TBMD) capability to minimize the development rigkherent in this extremely challenging endeatiee program was
dividedinto several evolutionary phases. The initial phases of the program include a series of technology development and flight
testdemonstration activities involving the integration of advanced Ballistic Missile Defense (BiBjeptor technologies with
existingNavy Anti-Air Warfare (AAV) systems. The flight tests are designed to demonstrate the feasibility and the utility of the
NTW concept before formal commitment to a Major Defense Acquisition Program (MDAP).
DTIC
Ballistic Missiles; Missile Defense; Risk; Defensedtam; Flight Ests; Missiles

19970041126Northrop Grumman CorpMilitary Aircraft Systems Diy El Segundo, CA USA

Feasibility Assessment and Optimization Study of Smart Actuation Systems for Enhanced Aircraft Maneuver Perfor-
mance Final Report 16 Jun. 1996 - 30 Jun. 1997

Appa, K., Northrop Grumman Corp., USA; Ausman, J., Northrop Grumman Corp., USA; Jul. 1997; 31p; In English
Contract(s)/Grant(s): F33615-95-D-3215; AF Proj. 2401

Report No.(s): AD-A329138; WL-TR-97-3083; No Copyright;afl: CASI; A03, Hardcopy; A01, Microfiche

20



Thisreport presents an analytical method developed to assess the power requirement and placerselid sfdteactuators
for enhanced maneuver performance of tacfigaters. Optimal control methodology is employed to compute the input stimuli
suchthat the total power requirement is minimum with reduced peak stress levels. The study suggests that solid state actuators
require some form of mechanical magnification of displacement for reduced control actuation power
DTIC
Optimal Contol; Smart Structwes; Flight Contol; Control Systems Design; Feasibility Analysis

19970041186Air Force Inst. of €h, National Air Intelligence CentewWright-Patterson AFB, OH USA
Flight Demonstration of the AltAir Air Deployed Ballistic Missile Target
SnyderJ., Air Force Inst. of &ch.,USA; Shanta, [-Naval Air Warfare CentetUSA, Bridges, J., Spacesbtor Corp., USA; Men
tek, J., Xonech, Inc., USA; Jul. 18, 1997; 14p; In English
Report No.(s): AD-A329032; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

TheateMissile Defense (TMD) testing identified the need for a new type of TMigtarystem. The system must provide
interceptgeometries which are difult to achieve with current ground launch systems. The goverruneiettook the develep
mentof the Alternate Air launched short rangeg&tr(AltAir) to demonstrate the feasibility of meeting these requirements with
anair-launchedsystem. The objective of thisfeft was to develop a tget system which could be integrated at conventional range
facilities, loaded into an unmodified @@ aircraft, flown to a remote location for extraction from the aircraft and launched. The
AltAir program developed the following ¢t system elements: tidtAir target vehicle with its GPS aided guidance system;
a Palletized Airborne Support EquipmenAGE) module, and associated ground supequipment. The range processing and
operating procedures required to integrate. transport and launch the AltAir vehicle were developed by the Navy and Air Force
unitssupporting the program. Five airbortests of the AltAir taget system elements were performed culminating in the AltAir
DemonstratiorFlight. The AltAir Demonstration Flight occurred 88 January 1997 on the SessTRange at the Naval Airaft
fare Center - V@apons Division, dfthe coast of California.
DTIC
Ballistic Missiles; Rrgets; Gound Support Equipment; Missile Defense; Global Positioning System; Higts; st Ranges;
Air Launching

19970041208General Accounting d@i€te, National Security and Internationalfairs Div., Washington, DC USA

Defense Acquisition: Acquisition Plans for Taining Air craft Should be Reevaluated

Sep. 18, 1997; 19p; In English

ReportNo.(s):AD-A329309; GAO/NSIAD-97-172; B-277337; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche
TheAir Force and the Navy plan to spend $4 billion on a new aircraft, referred to as the Joint Primary AaorafgBystem

(JPATS),to train entry level pilots how to fly\e reviewed (1) the services’ calculations of the quantity AT $Raircraft needed

to meet training requirements, (2) the impact of the Department of DefgbBs@D) procurement schedule on the aircsaftiit

price,and (3) service &rts to design the 2HS cockpit to accommodate female pilots.

DTIC

Training Aircraft; Cost Analysis

19970041244ANERAC, Inc, Tolland, CT USA
Airworthiness Requirements. (Latest citations fom the NTIS Bibliographic Database)
Feb. 1997; p; In English; Page count unavailable. Supersedes PB96-850532
Report No.(s): PB97-855886; No CopyrighyaM: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

The bibliography contains citations concerning regulations and directives, issued by the Federal Aviation Administration
(FAA), for flight safety Directives are established for commercial or business aircraft, helicopters, engines, and miscellaneous
equipmentSpecial attention igiven to structural safety of the aging commercial jet fleet. Allied topics include corrosion, fatigue,
structuralintegrity, and damage tolerance. Handling qualities of specific helicopters are covered. Information on overhaul recom
mendations, standardized inspection practices, and compliance regulations are also presented. (Contains 50-250 citations an
includesa subject term index and title list.)
NTIS
Bibliographies; Aicraft Reliability; Air Transportation

19970041373Air Univ., School of Advanced Airpower Studjddaxwell AFB, AL USA

Unmanned Aerial Vehicles and Wapons of Mass Destruction: A Lethal Combination?
Renehan, J&ky N., Air Univ., USA; Aug. 1997; 50p; In English
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Report No.(s): AD-A329050; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This study analyzes the characteristics aapabilities of Unmanned AeriakYicles (UA/) to determine their capability to
carryWeapons of Mass destruction (WMD). The author presents an overview of the vanns®f WMD chemical, biological,
andnuclear weapons. The objective is to review the characteristics of both ahl WMD to determini they are capable of
beingused together as arfattive weapon. The result indicates that there is great potential for the us¥oaEAelivery systems
for WMD, particularlyby developing nations and nonstate actors such as terrorist groups who may not have the technical capabil
ity to employ other means. The potential exists for the proliferation of bo#ts ldAd WMD to become widespread and thus a
major security concern. There is no clear solution to this problem; howastérns including bringing the issteethe forefront,
strengtheningxport and arms controls, deterrence, and defense will have gistinafect that will help mitigate this threat.
DTIC
WeaponsDestruction; Aerial Explosions

19970041445Geopia Inst. of Bch, Computational Mechanics Centétlanta, GA USA
Mechanics of Widespread Fatigue Damage & Life Enhancement Methodologies for Aging Aerospace Structuremal
Report,15 Apr. 1993 - 14 Dec. 1996
Atluri, Satya N., Geaia Inst. of Bch., USA; May 1997; 333p; In English
Contract(s)/Grant(s): F49620-93-1-0270
Report No.(s): AD-A329633; AFOSR-TR-97-0439; No Copyrightails CASI; A15, Hardcopy; A03, Microfiche
The major aircraft structural situation considered in this research is that of a thin skin stiffened by orthogonal frames and
stringerswith the possibility of a lap joint. Eécts on this situation considered in this research are: (1) impact by foreign objects,
(2) fatigue damagdueto repetitive loading, and (3) corrosion damag®iols theoretical models, pertaining to the response of
the subject aircraft structure to theséeets, have been considered: (1) the Finite Element Alternating Method (FEAM) applied
to a single crack, (2) FEAM applied to Multiple Site Damage (MSD), and others. An analysis is also presented which pertains
to the repair of cracks by application of a composite patch using adhesive.
DTIC
Aircraft Structues; Aircraft Maintenance; Commeial Aircraft; Damage Assessment; Fatigue (Materials); Cracks; Stringers;
Lap Joints; Finite Element Method; Service Life

19970041492Air Force Inst. of €ch, School of Engineeringh\right-Patterson AFB, OH USA
Impr oved Load Alleviation Capability for the KC-135
Mortensen, Adam L., Air Force Inst. oédh., USA; Sep. 1997; 144p; In English
Report No.(s): AD-A329325; AFIT/GE/ENY/97S-1; No Copyrightuail: CASI; A07, Hardcopy; A02, Microfiche

The Air Force will greatly increase its use of Unmanned Aerélivles (UA/S) in the next century and the latter part of this
decade. These UA will require refueling likeheirmanned counterparts. The KC-135 and the KC-10 are candidates to provide
thisrefueling task. The KC-10 is equipped with an automatic load alleviation system on its refueling boom which minimizes radial
loadsat the receiver of the aircraft being refueled. The KC-135 does not have such a system on its boom. Because the-boom opera
tor relies on visual cues to tell him when the boom is beniirzgljust the boora’ruddevators, lge loads may be imparted to
receiveraircraft at the fuel receiver port. While load alleviation is required for all aircraft in order to ensure that binding of the
nozzledoes not prevent disconnect, load alleviation may also be important for the lightwelgim bler to prevent unwanted
disturbanceo its flight control system. L£ontroller was designed to control the longitudinal motion of the boom. This controller
cancontrol the angle of the boom so no forcesiemgarted to the nozzle as the tanker moves from its nominal orientation. The
optimal controller design uses both feed forward and rate feedback to modulate the commanded torque signal sent to-the ruddeva
tors. The results show that using an automatic controller promises to provide accurate control of the KC-135 refueling boom during
refuelingoperations with minimal nozzle forces being imparted to the receiver aircratft.
DTIC
Refueling; Receivers; Pilotless Aiiaft; Contollers; C-135 Aicraft; Aircraft Fuels

19970041535Advisory Group for Aerospace Research and Development, Structures and Materials Panel, Neuilly-Sur-Seine,
France

Aging Combat Aircraft Fleets: Long Term Applications Les Consequences a Longffe du \keillissement des Flottes d'A

vionsde Combat

Oct. 1996; 236p; In EnglishAging Combat Aircraft Fleets: Longefm Applications, 7-8 Oct. 1996, Madrid, Pomezia, Atlanta,

GA, Brussels, Spain, ItalyJSA, Belgium; Also announced as 19970041536 through 19970041547

Report No.(s): AGARD-LS-206; ISBN 92-836-1044-X; CopyrighaiVéd; Avail: CASI; All, Hardcopy; A03, Microfiche
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This Lecture Series covers systems update and structural airworthiness aspects of aging, fixed-wing aircraft. It highlights the
aspecf retrofit/rejuvenation of aging aircraft through presentations relating to three front-line combat aircrafOrs Niver
tory. The presentations describe the implementation strategies and ways to improve the ability of an airframe to accommodate
newsystems to meet present day missiquirements. chnical issues pertaining to structural safetgintenance management,
andproactive rehabilitation/retrofit schemes are also discussed. It pragiztescal information to fleet operators and managers
to assist them to better manage aging aircraft fimetsbe able to deal with aging related problems as they arise. It gksts tar
industrypersonnel responsible for upgrading the capabilities of combat aircraft, maintpeesmenel at air logistics centers,
andspecialists involved with theesign of repairs and prescription of inspection methods. "Aging aircraft” has several eonnota
tions,amongst them technological obsolescence, performance upgrading, changing neigsiements unanticipated during
designspecification and development, the specter of runaway maintenance costs, decreasedssfatgnt of fleet readiness,
andunavailability of home depot facilities.
Author
Aging (Materials); Fighter Aicraft; Airframes; Safety Management; éiaft Maintenance; Aicraft Reliability; Lectues; Speci
fications; Mission Planning; Aicraft Configurations

19970041536Wright Lab, Wright-Patterson AFB, OH USA
USAF Aging Aircraft Program
Rudd, James L., Wight Lab., USA; Aging Combat Aircraft Fleets: Longrin Applications; Oct. 1996; 14p; In English; Also
announced as 19970041535; CopyriglatiWd; Avail: CASI; A03, Hardcopy; A03, Microfiche

The USA Air Force (USAF) has numerous aircraft that have already met or exceeded their original design service lives; many
of these aircraft will considerably exceed their original life goals before they are retired from the inventory. Technologies are
needed which will extend the lives and/or reduce the costs of these aging aircraft. Such technologies will insure flight safety,
reducemaintenance and repair requirements and their associated costs, and increase operational readiness. A description of th
USAF aging aircraft systems research and developméatethat are being conducted in the technoloatggories of Structural
Integrity, Nondestructive Evaluation/Inspectionyidnics, Propulsion and Subsystems is presented. The structural integrity area
considersiamage that can degrade the service lives of aging aircraft; the technologies required to ensure aircraft structural integ
rity with such damage present are identified. Typical types of damage considered include corrosion, fatigue cracking, and the
potentialinteraction of corrosion and fatigue. Also, the possible occurrence of wide$atigaé damage (WFD), which becomes
morelikely as aircraft structure ages, is addressed. Life extension methodology is described that includes the development of ana
lytical and experimental procedures for tepair(e.g., composite patches) of metallic structure that will restore or extend the full
servicelife the damaged structure.
Derived from text
Aging (Materials); Aircraft Structures; Fatigue (Materials); Damage; Nondestructive Tests; Systems Engineering; Structural
Failure; Service Life; Maintenance; Cost Reduction; @sion; Avionics

19970041537Royal Air Force Deputy Directorate Support Managemeatnado (RAF) Huntingdon, UK
Ageing Aircraft: Managing the Tornado Fleet
Marlow-SpaldingM. J., Royal Air Force, UK; Oct. 1996; 16p; In English; Almmnounced as 19970041535; Copyriglatiw&d;
Avail: CASI; A03, Hardcopy; A03, Microfiche
During the 19808 the RAF procured a fleet of 228 Strike/Attack and 170 Air Defeosgad@o aircraft to form the back-bone
of its long term fleet of combat aircraft. Therilado aircraft was designed using 18#4@chnologywith a planned in-service
life of 4000 flying hours and 100 Fatigue Index. The aircrafts original out of service date was 2003. Since then the primary use
of the aircraft has changed to one of providing owtref support to United Nations and T\ operations. Furthermore, the-air
craft’s life has been extended so that it is now anticipitaidthe RAF will continue to fly the ADV until about 2010 and the IDS
to approximately2018, by which time the individual in-service aircraft will have accrued some 9000+ flying fonmset the
challengethe RAF has had to address how the airworthiness of the airframe and flight safety critical congaonieatassured,
whilst at the same time, ensuring that the aircraft continue to provide an operationally effective weapon platform at a time of
unprecedentedechnological advances.
Derived from text
Aging (Materials); Aircraft Reliability; Airframes; Fighter Aaraft; North AtlanticTreaty Oganization (NAQO); United Nations;
Servicelife
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19970041538National Research Council of CanaB8&uctures, Materials and Propulsion L &bttawa, Ontario Canada
Canadian CF-18 Structural Life Management Pogram
Simpson, D. L., National Research CoumdilCanada, Canada; Oct. 1996; 36p; In English; Also announced as 19970041535;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The Canadian Forces purchased 135 CF-18 A/B Hornet aircraft in thes1@8@ige of the CF-18 in the Canadian role was
and continues to be substantially different than that defined in the original design requirements. The early usage of the aircraft
wasvery harsh in comparison to design and there were strong indications that airframes would have to be retired before reaching
their designservice life of 6000 hours. This situation required the adoption of a vigorous and proactive program to manage the
structural life of the aircraft. This lecture describes the situation in some detail and then provides descriptions of the programs
initiatedto gain control over the operational usage and to develop the engineering data that will allofectost ahd safe opera
tion of the aircraft to at least 6000 hours.
Author
F-18 Aircraft; Aging (Materials); Structural Engineering; Airframes; Cost Effectivenessyafir Safety

19970041539Aeronautical Systems DjwVright-Patterson AFB, OH USA
F-16 System/Structural Upgrades
DeFazio, Mark S., Aeronautical Systems Div., USA; Oct. 1996; 18p; In English; Also announced as 19970041535; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

Severakystems upgrades have occurred throughout the life of the F-16 aircraft. This paper briefly discusses various system
upgrades including navigational equipment, communication equipment, radar, stability and control, flight control system, and
engines. The f-16 was originally designed to be a lightweight fighter with a service life of 8,000 flight houxsttizuesage
being more severe than design andnanease in weight, several structural modifications were necessary to keep the F-16C/D
in service. The structural modification program known as "Falcon Up” is being accomplished by several countries for the
F-16A/B/C/Daircraft. The program began in June 1993 for USAF and will complete around the year 2001. This paper discusses
eachof the structural problems and the modifications necessary to reach an 8,000 hour service life.
Derived from text
F-16 Aircraft; Structural Engineering; Upgrading; Communication Equipment; Radar; Flight @gritiavigation

199700415400klahoma City Air Logistics CentgkC-135 System Program fixfe, Tinker AFB, OK USA
Coral Reach: USAF KC-135 Aging Aircraft Program
Davidson Paul E., Oklahoma City Aicogistics CenteftUSA; Oct. 1996; 8p; In English; Also announced as 19970041535:-Copy
right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper is intended to serve as an aid to any aircraft manager beginning to deeajmgmaran aging aircraft program.
It is based on the experiences of the USAF KC-135 aircraft program since the eardyakd®@y have fought to gain recognition
and support for the issues faced by that program. CORAL REACH is a USAF program responsible for develBgingpa
STRATEGY for all agerelated issues on the C/KC-135 aircraft fleet. It is intended to ensure a logical, comprehensive and proac
tive program to sustain the aircraft until retirement. Today, the KC-135 aircraft have an average age of 38 years and many are
expectedo serve until the year 2040. Specific letension dbrts for the aircraft are dependent on the outcome of analyses and
studiesperformed by the Integrated Produetim (IPT) incorporated under the CORAL REACH program. These analyses and
studiesfocuson the technical, economic and safety aspect of the issues and become the basis for future actions to deal with the
effectsof an aging aircraft fleet.
Derived from text
Aging (Materials); C-135 Aaraft; Economic Factors; Service Life; Management Systems

19970041541R-Teq Rolling Hills Estates, CA USA
Repair/Refurbishment of Military Air craft
Ratwani,Mohan M., R-Ec, USA; Oct. 1996; 22p; In English; Also announced as 19970041535; Copy&iedf\Aail: CASI;
A03, Hardcopy; A03, Microfiche

This paper discusses structural life enhancement through prestressing techniques such as cold working, shot peening, lase
shockprocessing, etc. The state-of-practice methods of repairing metallic and corsprasiigres are outlined. Advanced repair
methods such as composite patch repair of of cracked metallic structures are shown. Finally, improved properties of advanced
metallicmaterials are shown and their in-service applications to spare parts is discussed.
Derived from text
Aircraft Maintenance Composite Structes; Pestessing; Shot Peening; ColdoviKing; Aging (Materials); Aicraft Structues
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19970041542DaimlerBenz Aerospace A.GMilitary Aircraft, Munich, Germany
Air craft Loads and Monitoring
NeubauerMartin, DaimlerBenz Aerospace A.G., Germany; Guentiigzog, DaimlerBenz Aerospace A.G., Germany; Neu
naber,R., Industrieanlagen-Betriebsgesellschaft m.b.H., Germany; Oct. 2886in English; Also announced as 19970041535;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The life of a weapon system is influenced to a high degree by the structural integrity of the airframe. Numerous programs
to insure this have been established withinTis Air Forces. Structural loads, leading to fatigue as well as corrosion, depending
onthe usage environment, are the major reason for the degradation of structures. Thefemanyd#sses of loads, the genera
tion of loading conditions during the design phase, consideration of static and fatigue loads for structural lay-outvafidaheir
tion are presented. The fatigue life of aircrafts in service is different from the design life for many aircrafts not only due to the
extendecheed for the airframe as a platform faaw/upgraded systems (life extension), but also dueferelift usage compared
to the design spectrum. Monitoring of the life consumption is therefore essential. Matitbcisncepts to establish the "used life”
aredescribed fotwo different aircrafts and the influence of A/C-roles and -equipment as well as structural weight increase over
time are discussed.
Derived from text
Airframes; Loads (Fares); Structural Failue; Weapon Systems; Static Loads; QGxmion; DegradationAircraft Design; Air
craft Structues; Fatigue Life

19970041543Aeronautical Systems Djw\right-Patterson AFB, OH USA
Corrosion Prevention System for the F-16 Fighter Aicraft
LaCivita, KennethJ., Aeronautical Systems DiWUSA; Oct. 1996; 28p; In English; Also announced as 19970041535; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

The Corrosion Prevention System for the F-16 Fighter Aircraft is an excellent example of defining the design, materials, and
processselection requirements early in the acquisition program. This process necessitates working closely with the contractors
and customers throughout the life of this program and establishing and maintaining a Corrosion Prevention Advisory Board
(CPAB). The corrosion prevention system used on the F-16 implements materials, surface treatments, finishes, and-coating sys
tems,that provide superior corrosion protection when manufactured and maintained prbipefy16 has neverthelessfeuéd
from some corrosion related problems. Although many of these problems have been corrected, field sorvesi®are useful
in identifying new issues as well as past problemshhae not been adequately addressed. Results of recent field study conducted
by the F-16 System Programflegé (SPO), miscellaneous items from theABRneetings, and continuing changes brought about
by environmental, health, and safety compliance provide the neadfayng, dynamic, on-going corrosion prevention program.
Derivedfrom text
Corrosion Pevention; F-16 Arraft; Fighter Aircraft; Coating; Finishes; Surfacer@atment

19970041545R-Teq Rolling Hills Estates, CA USA
Prospects of Structural Health Monitoring Systems
Ratwani,Mohan M., R-Ec, USA; Oct. 1996; 8p; In English; Also announced as 19970041535; Copyagred/VAvail: CASI;
A02, Hardcopy; A03, Microfiche

Recentrends in research activities are primarily geared to design future air vehicles smart so as to perform roles beyond those
performedby conventional vehicles including: (1) Improved performance; (2) Reduced structural weight; (3) Reduced pilot load:;
(4) Increased survivability and reliability; and (5) Reduced maintenance requirements. From the structural engineer’s point of
view the key areas of interest are: (Midnics/structures integratidn reduce structural weight; (2) Smart structures to improve
performance, reduce maintenance cost and improve safety of flight; (3) Smart skins to reduce structural weight and improve
antenngerformance; (4) Infra-red (IR) signature reduction to improve survivability; and (5) Thermal management to improve
performanceThe majority of the researc¢h these areas is applicable to future aircraft, howeweart structures technology has
applicationgo in-service aging aircraft to assure the safety of flight and reduce maintenance cost.
Derived from text
Smart Structwes; Structural Engineering; Loads (Fms); Cost Reduction; Safety; Structuradigiit; Aircraft Design

19970041546Wright Lab, Wright-Patterson AFB, OH USA

Durability and Damage Tolerance

Rudd, James L., Wright Lab., USA; Oct. 1996; 24p; In English; Also announced as 19970041535; Copyright Waived; Avail:
CASI; A03, Hardcopy; A03, Microfiche
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Durability and damage tolerance are two of the most critical elements of a structural integrity program for aging aircraft.
Durability is primarily concerned with economic issues, dealing with maintenance and repair requirements and their associated
costs. Damage tolerance is primarily concerned with structural safety, precluding the occurrence of catastrophic failure. Both
durability and damage tolerance cafeaf the operationakadiness of aging aircraft. Significant issues involving durability and
damageolerance are widespread fatigue damage (WFD}standtural repairs. This paper considers three topics of widespread
fatiguedamage.

Derived from text
Durability; Damage; Tolerances (Mechanics); Fatigue (Materials); Aging (Materials); Aircraft Reliability; Maintainability;
EconomicsCosts; Structural Failue

19970041584NERAC, Inc, Tolland, CT USA
Air craft Fuel Conservation. (Latest citations fom the NTIS Bibliographic Database)
Apr. 1997; p; In English; Page count unavailable. Supersedes PB96-856935
Report No.(s): PB97-858088; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning means to conserve fuel in airline operations. Included are abstracts dealing
with aircraft design, engine design, propulsafiiciency, fuels, and operating procedures which conserve fuel.(Contains 50-250
citationsand includes a subject term index and title list.)
NTIS
Bibliographies; Fuel Consumption; Conservation; dkaft Fuels

19970041592National Aerospace LabAmsterdam, Netherlands
Re-Analysis of Eulopean Flight Load Data: Revised Edition
deJonge, J. B., National Aerospace Lab., Netherlands; HAl, Rational Aerospace Lab., Netherlands; van GeRldr., Na
tional Aerospace Lab., Netherlands; Feb, 1994; 81p; In English
Contract(s)/Grant(s): OV/RLD-182
Report No.(s): PB97-182414; NLR-TP-93535-U; No CopyrighiilA CASI; A05, Hardcopy; A01, Microfiche

Existing European Data sources on c.g. acceleration experience in commercial aircraft were acquicedbaued into one
Data Base. The acceleration peak/valley data were reduced to discrete gust velocities U and PSD-related gust salocities U
omega.The U sub omega data were furthealyzed to yield PSD gust intensity parameters. The present report gives an overview
of the diferent date sources and the format in which they were made available. The data reduction pareedesesbed and
theresults are presented both in tabular and graphical format. The resulting gust statistics are compared with existing models.
NTIS
Data Reduction; Gust Loads; Transport Aircraft; Cumulative Damage; Fatigue Life; Numerical Data Bases; Acceleration
(Physics)

19970041605NASA Langley Research Centétampton, YA USA
A Feasibility Study to Control Airfoil Shape Using THUNDER
Pinkerton,Jennifer L., NASA Langley Research CentéBA; Moses, Robert WNASA Langley Research Cent&fSA; Nov
1997;30p; In English
Contract(s)/Grant(s): FOP 505-63-50-13
Report No.(s): NASA-TM-4767; L-17544; NAS 1.15:4767; No CopyrighiaiA CASI; A03, Hardcopy; A01, Microfiche

The objectiveof this study was to assess the capabilities of a new out-of-plane displacement piezoelectric actuator called thin-
layer composite-unimorph ferroelectric drivend sensor (THUNDER) to alter the upper surface geometry of a subscale airfoil
to enhance performance under aerodynamic loading. Sixty test conditions, consisting of combinations of fiveatayks of
four dc applied voltages, and three tunnel velocities, were studied in a tabletop wind tunnel. Results indicatpet tmatgar
tudesof applied voltage produced tgar wafer displacements.ikd-off displacements were also consistentlgéarthan wind-on.
Highervelocities produced lger displacements than lower velocities because of increg@ged surface suction. Increased-suc
tion also resulted in lger displacements at higher angles of attack. Creep and hysteresis of theviiafewere identified at
each test condition, contributed to larger negative displacements for all negative applied voltages and larger positive displace-
mentsfor the smaller positive applied voltage (+102 V). An elastic membrane used thé&eldfer to the upper surface hindered
displacementat the lager positive applied voltage (+170 V). Batleep and hysteresis appeared bounded based on the analysis
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of several displacement cycles. Thessults show that THUNDER can be used to alter the camber of a small airfoil under aerody
namicloads.

Author

Actuators; Hystegsis; Airfoil Piofiles; Feasibility; Vihd Tunnel EBsts; Electric Potential; Displacement

19970041626National Aerospace LabAmsterdam, Netherlands
Jump Linear Model Based Aircraft Trajectory Reconstruction
Neven,W. H. L., National Aerospace LaliNetherlands; Blom, H. A..PNational Aerospace Lab., Netherlands; de KraReg2.,
National Aerospace Lab., Netherlands; Feb. 02, 1994; 26p; In English; SPIE Conference on Signal and Data Pr&mastiing of
Targets5 Apr. 1994, USA
Report No.(s): PB97-182547; NLR-TP-94069-U; No Copyrigh&ilA CASI; A03, Hardcopy; A01, Microfiche

Within an Air Traffic Control (ATC) context many applications exist fof-tihe trajectory reconstruction such as evaluation
of tracking of navigatiosystems and accident/incident investigations. First the paper gives an outline of EUROCONMRIOL
ti-radartrajectory reconstruction systavliURATREC Il within which the Jump-Linear techniques have been implemented and
subsequentlyuned to live multi-radar data. Next, the paper describes the particmtga-Linear smoothing algorithms useda-T
jectorysegmentation and mode classification on the basis of a Multiple Hypothaséng (MHT)algorithm; Extended Kalman
Smoothingusing the resulting trajectory mode classification results, and specifies both the particular implementation chosen to
handletheir numerical complexity and their particular parametrization found during tuning.
NTIS
Air Traffic Contol; Radar Tacking; Flight Paths

19970042973
Development of a low-cost and versatile flight test platform
CamposL. M. B.C., Inst Superiordcnico, Portugal; Fonseca, A. A.; Azinheira, J. R. C.; Loura; Jo&rnalof Aircraft; January
1997;ISSN 0021-8669; vol. 34, no. 1, pp. 9-19; In English; Copyrigh&ilAlssuing Activity

This paper describes the creation of an independent flight test facility in Portugal, based on inteamatinagbnal coop
eration;the flying element is thbasic aircraft for flight research (BAFR), a CASA 21dadkar twin-turboprop light transport,
fitted with a flight test instrumentation (FTI) system, from which smaller dedicated FTIs were developed for several other aircratft.
A part of one of the research projects carried out with BAFR, viz., a linear longitudinal stability model, including propeller slip
streameffects is described. Thaodel is reduced from 3 x 5 form to a 4 x 4 autonomous systenferedifial equations, from
which thefrequency and damping of the phugoid and short period modes are determined. The model parameters were identified
from flight tests of selected maneuvers and the reconstruction of flight data using the model served to validate the latter
Author (EI)
Aircraft Instruments; Flight Test Instruments; Longitudinal Stability; Mathematical Models; Propeller Slipstreams; Research
Aircraft

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19970040550Instytut Lotnictwa Warsaw Poland
Helivionics: Helicopter Avionics Smiglowce w Polsce
Mazurek,Jacek, Instytut Lotnictwa, Poland;ahsactionsf the Institute of Aiation Scientific Quarterly; 1997, no. Nos. 149-150,
pp. 66-78; In Polish; Also announced as 19970040543; No Copyrightt: £ASI; A03, Hardcopy; A03, Microfiche

An article represents specifics of helicopter avionics systems arising from helis@gsign features, flight conditions, tasks
executedespecially on low altitudes and pilotage techniques as well. Examples of modern equipment for NOE flights concerning
elementof modern equipment elaborated in the Institute\olthon are presented. The part of avionics systems integration and
experiencesf the Institute of Aiation in this domain are discussed here.
Author
Avionics; Helicopters; Systems Integration; &aft Design
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19970040601Naval Air Warfare CenterAircraft Div., Patuxent RivefMD USA
Common Airborne Instrumentation System (CAIS ): Configuration ID List
Jones, Sidney R., Naval Airaifare CentelUSA; Aug. 28, 1997; 13p; In English
Report No.(s): AD-A329363; A00.00-C009-Rev-A; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

The Department of Defense has developed the Common Airborne Instrumentation System (CAIS) togieomdatdiza
tion commonality and interoperability among aircraft test instrumentation systems. The value of CAIS is that it allows aircraft
testand evaluation facilities to use co mmon airborne systems and ground seqppnient as well as common technical krowl
edgeand procedures for these systems. It is the responsibility of the CAIS Prodies &fri-service group, to condugtquire
ments analyses, manage system upgrades, and provide full life cycle support for this system. This interface control document
(ICD) was written to provide a single document that designers of CAIS bus controllefataratquisition units could reference
to ensure interoperability on the CAIS bus. This ICD establishes the requirements for digital command/response, time division
multiplexing techniques for a single CAIS bus. It encompasses the physical, electrical, and protocol aspects of the CAIS bus.
DTIC
Airborne Equipment; Aaraft Instruments; Standdization; Data Acquisition

19970040665Naval Air Warfare CenterAircraft Div., Patuxent RivefMD USA
Common Airborne Instrumentation System (CAIS): CAIS Bus Interface Standard
Jones, Sidney R., Naval Airaffare CentelUSA; Aug. 28, 1997; 33p; In English
Report No.(s): AD-A329364; A00.00-C001-Rev-A; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

The Department of Defense has developed the Common Airborne Instrumentation System (CAIS) togieomdatdiza
tion commonality and interoperability among aircraft test instrumentation systems. The value of CAIS is that it allows aircraft
testand evaluation facilities to use common airborne systems and ground support equipment as well as common technical know!
edge and procedures for these systems. It is the responsibility of the CAIS Proficamefi-service group, to condugquire
ments analyses, manage system upgrades, and provide full life cycle support for this system. This interface control document
(ICD) was w ritten to provide a single document that designers of CAIS bus controllers and data acquisition units could reference
to ensure interoperability on the CAIS bus. This ICD establishes the requirements for digital command/response, time division
multiplexing techniques for a single CAIS bus. It encompasses the physical, electrical, and protocol aspects of the CAIS bus.
DTIC
Standadization; Flight Bsts; Aicraft Instruments; Airborne Equipment

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19970040564Instytut Lotnictwa Warsaw Poland
Power Units of Ultralight Helicopters Uklady Napedowe Ultralekkich Smiglowcow
Niedzialek,Boguslaw Instytut Lotnictwa, Poland; Perkowski,idid, Instytut Lotnictwa, Poland;r@insactions of the Institute
of Aviation Scientific Quarterly; 19970. Nos. 149-150, pp. 216-223; In Polish; Also announced as 19970040543; No Copyright;
Avail: CASI; A02, Hardcopy; A03, Microfiche

Helicoptersof the lightest weight categories are manufactatetbst exclusively in the USA. The most famous manufactur
ersare Hughes, Robinson and Enstrom. The most famous designs are respectively: Hughes 300, Robinson R22 and Enstrom F2
andtheir development versions. Other producers we can mention here are also American firms: S&oteiaery andHil-
Iman. The typical contemporary representative of ultralight helicopters is a straight-line descendant of the famous Sikorsky
VS-300 (1939) and it has: (a) single main rotor with an intermediate power unit; (b) tail rotor for equalizing reactive moment;
(c) one engine (usually a flat piston engine); (d) initial belt transmission (which also works as a coupléigyjdetage intersect
ing axis gear; and (f) straight shaft transmitting power to the tail Bearer units of selected ultralight helicopters are described
(especiallyHughes 300C, Robinson R22). Special consideration was paid to the belt transwiiggioplays the role of an initial
gearand a coupling as well. Somefdifent straining mechanisms on the transmission belts have been discussed also. Selected
resultsof investigations into the transmission belt strain and keeping this strain constant, conductétstiutesof Aviation,
havebeen also presented.
Author
Light Helicopters; Tansmissions (Machine Elements); Mechanical Drives; Shafts (Machine Elements)
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19970040595NASA Lewis Research CenteZleveland, OH USA
Numerical Propulsion System Simulation Softwae Standards and Pocedures Specification
Meinert,Karen M., NASA Lewis Research Cent&iSA; Seidel, Norbert L., NASA Lewis Research CentiSA; NaimanCyn-
thiaG., NASA Lewis Research Cent&lSA; Naylor Bret, Sterling Software, Inc., USA, Farrell, Christopl8terling Software,
Inc., USA; Follen, Gregory J., NASA Lewis Research Cent&A; Vandrei, Donald, NASA Lewis Research Cent#BA; Oct.
1997;60p; In English
Contract(s)/Grant(s): FOP 509-10-31
Report No.(s): NASA-TP-3692; NAS 1.60:3692; E-10830; No CopyrightilACASI; A04, Hardcopy; A01, Microfiche

This Software Standards & Procedures Specification (SSPS) establishes the standards, procedures, guidelines, and restric
tionsfor the design and coding of all Numerical Propulsion System Simulation NASA/Industry CooperttivéNE?SS/NICE)
ComputerSoftware throughout the development life-cycle.
Author
Software Engineering; Software Development Tools; Standards; Coding; Computer Programs; Computerized Simulation;
Propulsion

19970040632Tsentralni Aerogidrodinamicheskii InsEhukovsky Russia
Concept of a Synergetic AirBreathing Engine for Hypersonic Flight Final Report
Lobanovsky Yury, Tsentralni Aerogidrodinamicheskii Inst., Russia; Aug. 1997; 29p; In English
Contract(s)/Grant(s): F61708-96-9804
Report No.(s): AD-A329583; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
This report results from a contract tasking Central Aerohydrodynamics Institute as follows: The contractor will investigate
ananalysis of main characteristics of turbo-compressor engine new design for hypersonic flight as per his 8 Mar 95 proposal.
DTIC
Air Breathing Engines; Engine Design; Hypersonic Flight; Engine Partspthermodynamics

19970041010NERAC, Inc, Tolland, CT USA
Ceramics Technology: Aircraft Engine Component Applications: (Latest citations from the NTIS Bibliographic
Database)
Apr. 1997; p; In English
Report No.(s): PB97-858708; No Copyrightjall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

The bibliography contains citations concerning the design and development of ceramic materials for use in aircraft engines.
citationsexamine the heat, weandcorrosion resistance of a variety of ceramics. Fabrication techniques for ignition system com
ponents, combustion chamber parts, gas-path seals, turbine rotors, stators, nozzles, blades, and heat exchangers are discuss
(Containss0-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies; Aircraft Engines; Gas Turbine Engines; Jet Engines; Ceramics; Design Analysis; Product Development;
CeramicMatrix Composites

19970041176Alabama Uniy, Dept. of Aerospace Engineerjnuscaloosa, AL USA

Integrator W indup Protection-Techniques and a SDVL Air craft Engine Controller Application Final Report

KrishnaKumayK., Alabama Uniy; USA; Narayanaswamss., Alabama Uniy USA; Jun. 1997; 99p; In English

Contract(s)/Grant(s): NAG3-1564

Report No.(s): NASA/CR-97-206027; NAS 1.26:206027; No Copyrigh&ilACASI; A05, Hardcopy; A02, Microfiche
Integratorsare included in the feedback loop of a control system to eliminattahdy state errors in the commanded-vari

ables.The integrator windup problem arises if the control actuators encounter operational limits before the steady state errors are

drivento zero by théntegrator The typical eects of windup are lge system oscillations, high steady state ead a delayed

systemresponse following the windup. In this studyethods to prevent thistegrator windup are examined to provide Integrator

Windup Protection (IW) for an engine controller of a Shak&-Of and \értical Landing (SDVL) aircraft. An unified perfor

mance index is defined to optimize the performance of the Conventional Anti-Windup (CAW) and the Modified Anti-Windup

(MAW) methods. A modified Genetic Algorithm search procedure with stochastic parameter encoding is implemented to obtain

the optimal parameters of the @Ascheme. The advantages and drawbacks of theg &#fd MAN techniques are discussed and

recommendationare made for the choice of the IWP scheme, given some characteristics of the system.

Author

STOVL Aircraft; Aircraft Engines; Conbillers; Integrators; Genetic Algorithms

29



19970041513NASA Lewis Research Centetleveland, OH USA
Development of a Elescoping dned Exhaust Nozzle for the ASDVL LiftFan(T rademark) Application
SokheyJack S., Allison Advanced Development Co., USAtal, Baily R., Allison Advanced Development Co., USA; Lam,
David W., NASA Lewis Research Cent&iSA; Oct. 1997; 12p; In English; &kld Aviation Congress, 13-16 Oct. 1997, Anaheim,
CA, USA; Sponsored by Society of Automotive Engineers, Inc., USA
Contract(s)/Grant(s): FOP 505-23-5B-00
ReportNo.(s):NASA-TM-113181; NAS 1.15:13181; Rept-97-WC-95; E-10946; No Copyright;vail: CASI; A03, Hardcopy;
AO01, Microfiche

A discussion on the development of a Telescoping, Vaned, Exhaust Nozzle (TEVEN) is presented. This nozzle was chal-
lenged to meet the thrust vectoring requirements of an Advanced Short Takeoff and Vertical Landing (ASTOVL) aircraft. The
nozzle underwent a development process from concepts to detail design using computational flow analyses and from subscale
performanceverification tests to full-scale hardware design. The LiftFead@mark) nozzle is capable of providing a pitch vector
rangeof about 80 degrees from up to 20 degrees forward to 60 degrees aft. In addition, a set of post exit yaw doors provide +/-
10degrees yaw while maintaining a relatively high performance at all operating conditions., Fluethezzle is axially compact,
to be stowable in very short length (LJD less than 0.3), wHilgesftly conveging the upstream nozzle flow from an annular
crosssection to a "D” shape at the nozzle exit. The discussion includes a review of various nozzle concepts, viscous flow analyses,
andresults from 1/3 scale nozzle model tests conducted at NASA LeRC Powered Lift Facility (PLF) in 1994.
Author
Exhaust Nozzles; Nozzle Flow; Powered Lift Aircrafitiéal Landing; AnalysigMathematics); cous Flow; Thrust &ttor
Control

19970041562NASA Lewis Research Cenjetleveland, OH USA
Preconditioning for Numerical Simulation of Low Mach Number Three-Dimensional \6scous Turbomachinery Flows
Tweedt,Daniel L., NASA Lewis Research Center, USA; Chima, RodricR¥XSA Lewis Research CenfadSA; Turkel, Eli,
NASA Lewis Research CentddSA; Oct. 1997; 28p; In English; 28th; Fluid Dynamics Conference, 29 Juhul- 2997, Snow
mass,CO, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 523-22-13
Report No.(s): NASA-TM-113120; NAS 1.13:3120; ICOMP-97-1; E-10879; No Copyright; vail: CASI; A03, Hardcopy;
AO01, Microfiche

A preconditioning scheme has been implemented into a three-dimensional viscous computational fluid dynamics code for
turbomachinélade rowsThe preconditioning allows the code, originally developed for simulating compressible flow fields, to
be applied to nearly-incompressible, low Mach number flows. A brief description is given of the compressible Navier-Stokes
equationdor a rotating coordinate system, along with the preconditioning method employed. Details about the conservative for
mulationof artificial dissipation are provided, andfdifentartificial dissipation schemes are discussed and compared. Fhe pre
conditionedcode was applied to a well-documented case involving the NA8A law-speed centrifugabmpressor for which
detailedexperimental data are available for comparison. Performance and flow field dedangered for the nealesign operat
ing point of the compressawith generally good agreement between computation and experiment. Fighificant diferences
between computational results for the different numerical implementations, revealing different levels of solution accuracy, are
discussed.
Author
NumericalAnalysis; Mach Numbeifhree Dimensional Flow; drbomachinery; cous Flow; Computational Fluid Dynamics

19970041632National Aerospace LabAmsterdam, Netherlands
Curr ent and Future Materials in Advanced Gas Trbine Engines
Kool, G. A., National Aerospace Lab., Netherlands; Jan. 31, 1994; 15p; In EnglishASMIE International Gasurbine and
Aeroengine Congress and Exposition, 13 Jun. 1994, The Hague, Netherlands; Sponsored by American Society of Mechanical
EngineersUSA
Report No.(s): PB97-182539; NLR-TP-94059-U; No CopyrighiilA CASI; A03, Hardcopy; A01, Microfiche

Gasturbine engines are constructed of components with excellent strength g st mininum densijtg high tempera
ture capability for long times, anat afordable cost. Metallic materials are the centerpiece in fulfilling these requirements. Future
gasturbine engines will have to have higher thrust-to-weight ratios, better fiegmties and still lower costs. This will require
newand advanced lightweight materials with higher temperature capabilities. The paper discusses some of the presently applied
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materialsin the fan, compressor and turbine sections of gas turbines, and reviews the material developinaeatsccurring
and will be necessary for the near and long term futures.

NTIS

Gas Trbine Engines; Agraft Engines; anium Alloys; Polymer Matrix Composites; Heat Resistant Alloys; Ceramics

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots.

19970040553Instytut Lotnictwa Warsaw Poland
Optimal Control of Helicopter in Vertical Autor otative Descent Optymalne Sterowanie Ruchem Smiglowca w Pionowym
OpadaniuAutorotacyjnym
Maslowski,Piotr, Instytut Lotnictwa, Poland; Narkiewicz, Janusargaw Echnical Univ, Poland; Tansactions of the Institute
of Aviation Scientific Quarterly; 1997, no. Nas49-150, pp. 10-116; In English; Also announced as 19970040543; No €opy
right; Avail: CASI; A02, Hardcopy; A03, Microfiche

The NelderMead optimization procedure was applied to control a rotor collective pitch to decrease thenk-af helicop
terin vertical descent. A computer simulation showed that the methditisrfin this case and by proper control the H-V zone
canbe substantially decreased.
Author
Autortation; Computerized Simulation; Descent; Helicopters; Optimal @bntr

19970040560Polish Aviation Wbrks Swidnik, Poland
Measurements of Helicopter Rotofs Flutter Resistance Pomiary Odpornosci na Flatter Vkhika Nosnego Smiglowca
Hawrylecki, Wieslaw, Polish Aviation Works, Poland; Transactions of the Institute of Aviation Scientific Quarterly; 1997, no.
Nos. 149-150, pp. 184-191; In Polish; Also announced as 19970040543; No Copyright; Avail: CASI; A02, Hardcopy; A03,
Microfiche

An experimental method of determining an equivalent displacement of a rotor bladegeefilier of gravitynecessary in
the helicopter rotats flutter resistance duringround tests has been presented. Relationships between loading in helicopser rotor
controlsystem and the change of equivalent position of rotor blade psafetre of gravity are determined by measurements.
Numeric data for the W-3 helicopter are mentioned herein and a correlation with experimental flutter results in real conditions
is shown. Some practical conclusions describing the influence of operating conditions on the flutter tests results are presented.
Theseconclusions were collected in ZBR-WSK-Swidnik during years of testing and with the guidance of substantial experience.
Author
Centerof Gravity; Gound Ests; Rotary \Wgs; Flutter Analysis; Measament; Resistance

19970040650Department of the Nayyashington, DC USA
Debris Deflector
Vaillancourt, John J., Inventor, Department of the Navy, USA; Dubois, Neil J., Inventor, Department of the Navy, USA; Hills,
StacyJ., Inventor Department of the NayWSA; May 27, 1997; 5p; In English; Supersedes AD-D018179
Patent Info.: Filed 5 Aug. 1996; US-Patent-Appl-SN-695843; US-Patent-5,632,218
Report No.(s): AD-D018557; No Copyrightyail: US Patent andrademark Cffce, Microfiche
A debris deflector protects an underwater vehicle’s control, surface while introducing little or no flow disturbance around
the control surface. The deflector extends outward from the vehigerimsulate the control surface. The defléstoross-sec
tion is defined by a wedge shape subtended by an arc with the apex of the wedge shape always pointing towards the control surface
DTIC
Underwater ¥hicles; Debris; Deflectors; ®tection

19970040694Technische Univ(Delft, Netherlands)Delft, Netherlands

A SIMULINK Envir onment for Flight Dynamics and Contmol Analysis

Rauw Marc, Technische Univ(Delft, Netherlands), Netherlands; 24 M&897; 275p; In English; Diskette2 3.5 inch DSHD
diskettesSee alsd9950008401.; Copyright)vAil: Issuing Activity (Marc O. RaunEmmaplein 74, 3701 DC Zeist, The Nether
lands),Hardcopy Diskette
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TheFlight Dynamics and Control toolbox is a graphical software environment for the design and analysis of aircraft dynamics
and control systems. It uses the graphical simulation environment of MATLAB and SIMULINK to provide easy access to the
requiredmodels and analytical tools. A generalized non-linear aircraft model forms thebésitoolbox. Thanks to its highly
modularstructure, this model can serve as a framework for the implementation of virtually any type of aircraft. Other components
of the FDC toolbox include models of atmospheric disturbances (wind and turbulence), radio navigation systems, actuators, and
sensors, and analytical tools for simulation, linearization, and trimming of the non-linear aircraft model. On-line hiefpdexts
beenincluded to enhance the accessibility of the models and tools for the users. Furthermore, several example systems demon
stratethe practical use of the toolbox, including a complete simulation model of a 'classical’ autopilot for the De Havilland DHC-2
'‘Beaver’ aircraft. The FDCeport not only serves as a UseGuide for the toolbox, it also gives a complete description of the
underlyingtheory which helps the users when they want to adapt the simulation models itheieeds. The report emphasizes
therole of graphical Computer Assisted Control System Design (CACSD or CAD) programs in the development of Automatic
Flight Control Systems, showing how the MATLAB/SIMULINK environment made it possible to combine linear control law
designwith non-linear simulations. The 'Beavautopilot examples provide a practical illustration of the results obtaitad
sucha design process.

Author
Flight Characteristics; Dynamic Corgl; Softwae Developmentobls; Computer Aided Design; CoaliSystem®esign; De
Havilland Aircraft; Computer Graphics

19970040704California Univ, Mechanical and Aerospace Engineering Qdyus Angeles, CA USA
A Disturbance Attenuation Approach to Missile Guidance and Conwl Final Report 1 Dec. 1993 - 30 No\L996
SpeyerJason L., California UnivUSA; Mar 12, 1997; 48p; In English
Contract(s)/Grant(s): F49620-94-1-0084
Report No.(s): AD-A329598; AFOSR-TR-97-0376; No Copyrightaili CASI; A03, Hardcopy; A01, Microfiche

Solutionsto stochastic control problems currently do not produce mechanizable missile control laws. to fill the gap without
making excessive structure assumptionis,stiggested that the disturbance attenuation problem be extended to nonlinear guid
anceand control problems. The deterministic approach, which does not include all the properties of the stochastic control solution,
doeshave characteristics which are quite appealing. For example, certain classes of partial information disttehaatien
problemscan be solved numerically essentially because variation methods are available. Over the three year period of the grant
robustand adaptive guidance and control laws which are mechanizableesittiuture computer technology are developed which
can meet system objectives in the presence of large uncertainties, system structural changes, and nonlinearities. of particula
importanceemeging from our focus on disturbance attenuation is a new struciuaglaptive control, new detection filters for
detection and identifying structural changes, and methodologies for including system nonlinearities. Finally, a new multiple
hypothesis adaptive estimator, using a single linear filter whose parameters are changing according to the on line computation
of the probability of each hypothesis conditioned on the residual higaiyown to have better equivalent performance to the
currentbank of filters concept with dramatic decrease In computation and ease of implementation.
DTIC
Trajectories; Miss Distance; Missile Defense; Adaptive Gan€ontrol Systems Design; Perturbation Theory

19970040834Naval Surface \&ffare CenterDahlgren, YA USA
Hybrid Neighboring-Optimal-Contr ol and Lambert-Based Interceptor Boost-Phase Guidance
Lawton,John A., Naval Surface &fare CenteftUSA; Martell, Craig A.Naval Surface \Atfare CentetUSA; Jan. 1997; 9p; In
English
ReportNo.(s): AD-A329043; No Copyright;\aail: CASI; A02, Hardcopy; A01, Microfiche

Findingguidance methods thaffiefently and efectively handle the problem of directing the boost-phase pasfian exoat
mospheridactical ballistic missilénterceptor is an active area of research. This paper presents a candidate method that is a hybrid
combinationof three algorithms. The chief method, used throughout the majority of the flight, is a minimurretiyhboring
optimal control scheme. As demonstrated through Monte Carlo simulations, perturbatioegiedicted intercept point (caused
by boost-phase updates of thegitrstate estimate received from an exogenous radadaeeted for in a smooth manner which
preserveperformance. Even Ige corrections are handled with low angles of attack, and less than one percent changes in burnout
velocity relative to theoretical open-loop optimal control values. Neaenkeof the booster burn, the guidance scheme switches
overto two Lambert-based guidance methods, which have fiaet ef taking out residual velocity errors, thus puttingither
ceptoron a nearly exact intercept path to st estimate of the tgat trajectoryThe total scheme, while being somewhat €om
putationallycomplex in pre-deployment development, is actually computationally simple for on-board computations, and has a
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smallcomputer memory requirement. Therefore, the robust performance combined with the light computational burden provided
by this hybrid algorithm make it a competitive candidate for boost-phase interceptor guidance.

DTIC

Algorithms; Optimal Conul; Ballistic Missiles; Angle of Attack;ifie Optimal Contl; Monte Carlo Method; Perturbation

19970040858NASA Dryden Flight Research Centedwards, CA USA
Estimation of Modal Parameters Using a Vévelet-Based Appoach
Lind, Rick, NASA Dryden Flight Research CenteiSA; BrennerMarty, NASA Dryden Flight Research CentelSA; Haley,
SidneyM., NASA Dryden Flight Research Cent&}fSA; Nov 1997;12p; In English; Atmospheric Flight Mechanics Conference,
8-11Aug. 1997, New Orleans, LA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 505-63-50
Report No.(s): NASA/TM-97-206300; NAS 1.15:206300; H-2214; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

Modal stability parameters are extracted directly from aeroservoelastic flight test data by decomposition of accelerometer
responsesignals into time-frequency atoms. Logarithmic sweeps and sinusoidal pulses are used to generate DAST closed loop
excitationdata. Novel wavelets constructed to extract modal damping and frequency explicitly from the data are introduced. The
so-calledHaley and Laplace wavelets are usettdok time-varying modal damping and frequency in a matching pursuit algo
rithm. Estimation of the trend to aeroservoelastic instability is demonstrated successfully from analysis of the DAST data.
Author
Aerservoelasticity; Flight @sts; Decomposition; Accetemeters; Excitation; Feedback CoolirSine Véves

19970041148NASA Ames Research Centdfoffett Field, CA USA
Moving-Base Simulation Evaluation of Contol/Display Integration Issues for ASTOVL Air craft
Franklin, James A., NASA Ames Research Cetd&A; Nov 1997; 60p; In English
Contract(s)/Grant(s): FOP 581-50-22
ReportNo.(s): NASA-TM-112213; A-977540; NAS 1.1512213; No Copyright; #ail: CASI; A04, Hardcopy; A01, Microfiche

A moving-base simulation has been conducted on¢ngcsl Motion Simulator at Ames Research Center using a model of
anadvanced, short takdafnd vertical landing (SDVL) lift fan fighter aircraft. Thisexperiment expanded on investigations-dur
ing previous simulations with this ®IVL configuration with the objective of evaluating (1) control law modifications over the
low speed flight envelope, (2) integration of the throttle inceptor with flight control laws that provide direct thrust cdormand
conventionaflight, vertical and short takefpfandflightpath or vertical velocity command for transition, hgwerd vertical land
ing, (3) control mode blending for pitch, roll, yaandflightpath control during transition from wing-borne to jet-borne flight,
and(4) efects of conformal versus nonconformal presentation of flightpath and pursuit guidance symbology on the out-the-win
dowdisplay for low speed SIVL operations. Assessments were made for tdkahsition, hoverand landing, including preci
sionhover and landing aboard an LPH-type amphibious assault ship in the presence of winds and rough seas. Results yielded Level
1 pilot ratings forthe flightpath and vertical velocity command modes for a range of land-based and shipboard operation and were
consistentith previous experience with earlier control laws and displays for ti/&Ttoncept. Control mode blending was
performed over speed ranges in accord with the pitatks anavith the change of the basic aircraftharacteristics between
wing-borneand hover flight. Blending of yaw control from heading command in hover to sideslip command in wing-borne flight
performedover a broad speed range helped reduce yaw transients during accelerationtbe¢tmglspeed regime. Although
the pilots appreciated conformality of flightpath and guidance symbols with the external scene during the approach, increased
sensitivity of the symbols for lateral path tracking elevated the pilots’ control activity in the presence of turbulence. The pilots
preferredthe choice of scaling that was originally established during the display development and in-flight evaluations.
Author
STOVLAircraft; Simulation; Flight Conwl; Propulsion System Performance; Head-Up Displays; Systems Integration; Flight
Characteristics

19970041355Army Research LapWeapons and Materials Research Directoraberdeen Proving Ground, MD USA
Yaw Card Influence on Stability and Yaw Growth for Spin-Stabilized Projectiles Final Report
Cooper Gene R., Army Research Lab., USA; Fandfavin S., Army Research Lab., USA; Aug. 1997; 43p; In English
Contract(s)/Grant(s): DA Proj. 1L1-62618-AH-80
Report No.(s): AD-A328915; ARL-TR-1431; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

Usingan impulse or Dirac delta approach, the stability and growth of yaw for a spin-stabilized projectile as it transits a yaw
cardrange is investigated. The card-induced changes in the complex yaw arm amplitudes and phases are expfesssckas dif
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equations. For gaw card range with uniform spacings, the solutions to the gendeakdife equations yield the magnitude and

phase values for the complex yawing arms as a function of the card index nfirategawise encounter with a yaw card reduces
theepicyclical phase values across the yaw card. The parameters for the solution include encounter phase value at the entranc
of the range, the characteristics of the yaw card, and the distance between the cards. Critical curves separating stable and unstab
flight are presented as a function of yaw card spacing and a stability parameter that depends upon both the flight characteristics
of the projectile and the card material and thickness. Quasi-universal curves of a transformed epicyclical phase encounter value
versusa normalized epicyclical phase reduction value are graphically presented.

DTIC

Mathematical Models; Stability;a¥; Flight Characteristics; Cats; Spin Stabilization

19970041500NASA Ames Research Centéoffett Field, CA USA
CONDUIT: A New Multidisciplinary Integration Envir onment for Flight Control Development
Tischler, Mark B., Army Aviation Systems Command, USA; Colbourne, Jason D., California Polytechnic State Univ., USA;
Morel, Mark R., California Polytechnic Staténiv., USA; Biezad, Daniel J., California Polytechnic State Uh#8A; Levine,
William S., Maryland Uniy, USA; Moldoveanu, &ronica, Maryland Uniy USA; Jun. 1997; 25p; In English
ReportNo.(s): AD-A329056; NASA-A-976615A; NASA-TMA2203; NAS 1.15:12203; USAA COM,XG-TR-97-A-009; No
Copyright;Avail: CASI; A03, Hardcopy; A01, Microfiche

A state-of-the-art computational facility for aircraft flight control design, evaluation, and integratietss CONDUIT (Con
trol Designer’s Unified Interface) has been developed. This paper describes the CONDUIT tool and case study applications to
complexrotary- and fixed- wing fly-by-wire flight control problems. Control system analysis and design optimization methods
arepresented, including definition of design specifications and system models within CONdDIdIthe multi-objective function
optimization (CONSOL-OPTCAD) used to tune the selected design parameters. Design examples are based on flight test pro-
gramsfor which extensive data are available for validation. CONDUIT is used to analyze baseline control laws against pertinent
military handling qualities and control system specifications. In both case studies, CONDUIT successfully exploits trade-offs
betweerforward loop andeedback dynamics to significantly improve the expected handling qualities and minimize the required
actuator authorityThe CONDUIT system provides a new environment for integrated control system analysis and design, and has
potentialfor significantly reducing the time and cost of control system flight test optimization.
DTIC
Fly by Wire Control; Tradeoffs; Optimization; Flight Tests; Flight Control; Design Analysis; Cost Reduction; Controllability;
Control Theory

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels; shock tubes, and aircraft engine test
stands.

19970040730National Aerospace LalkElectronics and Instrumentatiohmsterdam, Netherlands
Transputer Based Static Data Acquisition Systems at DNW
Slot, H., National Aerospace Lab., Netherlands; Joosen, C. J. J., Duits-NederlandaenWél, Netherlands; May 2, 1995; 16p;
In English; 16th; International Congress on Instrumentation in Aerospace Simulation Facilities
Report No.(s): PB97-191902; NLR-TP-95227-U; No Copyrighiil CASI; A03, Hardcopy; A01, Microfiche
An important part of wind tunnel measurements consists of the acquisition of static signals. Static in this context refers to
the slowly varying signals representing the steady conditions during a measurement. Recently the Germam@®dtaimeél
DNW has replaced its old static data acquisition systems. The data acquisition hardware for two new systems has been deliverec
by the Dutch National Aerospace Laboratory NLR. The channel hardware is based on the proven ctiredjitRitonditioning
unit. This unit was selected by DNWécause of its excellent analog characteristics. The unit delivered to DNW is a further devel
opmentof the generation of units in use at a number of wind tunnels (e.g. Eurapeaoric Vihd Tunnel ETW Germany).
NTIS
Data Acquisition; Signal Rrcessing; Wid Tunnels; Signal Detection
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19970040949Civil Aeromedical Inst.Oklahoma CityOK USA
A Flexible Cabin Simulator Final Report
Marcus, Jdfey H., Civil Aeromedical Inst., USA; Aug. 1997; 19p; In English
Report No.(s): AD-A328996; DOTAA/AM-97/18; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Experimental research on issuefated to emergency evacuation of a passenger aircraft cabin have tended to use existing
aircraftcabins. While a great deal of useful information has been collected, these facilities have limited cafmb#itiesfig
uredto investigate new or unusual cabin arrangements. A concept design for a flexiblsiroalator has been completed and
is describedThe proposed facility can simulate any aircraft cabin from a small, commuter category aircraft through a multi-aisle,
multi-deckmega-jumbo transport. The simulator allows full flexibility in terms of exit type and placement, location and design
of interior monumentsand the size and layout of the passenger cabin. Experimental control is possible of interior and exterior
illumination levels, the presence of vision obscuring smoke, and the door sill height when using evacuation slides. Built-from mod
ular sections, it might be used in the future to investigate new and unusual cabin designs, such as the flying wing. The proposed
simulatoris described to illustrate its versatilifyhe associated building and project costs are also discussed.
DTIC
Passenger Aaraft; Emegencies; Aicraft Compartments; Commuter giiaft; Wings; Passengers

19970041277NASA Dryden Flight Research CentEdwards, CA USA
Production Support Flight Control Computers: Research Capability for F/A-18 Aircraft at Dryden Flight Research
Center
Carter,John F; NASA Dryden Flight Research CentBiSA; Oct.1997; 20p; In English; 16th; Digitavionics Systems Confer
ence,26-30 Oct. 1997, Irvine, CA, USA
Contract(s)/Grant(s): FOP 242-33-02-00-25; FOP 529-50-24-00-RC
Report No.(s): NASA/TM-97-206233; NAS 1.15:206233; H-2193; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

NASA Dryden Flight Research Center (DFRC) is working withltinéed States Navy to complete ground testing and initiate
flight testing of a modified set of F/A-18 flight control computers. The Production Support Flight Control Computers (PSFCC)
cangive any fleet F/A-18 airplane an in-flight, pilot-selectable research control law cap&bABA DFRC can diciently flight
testthe PSFCC for the following four reasons: (1) Six F/A-18 chase aircraft are available which could be used with the PSFCC;
(2) An F/A-18 processein-the-loop simulation exists for validation testing; (3) The expertise has been developed in program
ming the research processor in the PSFCC; ané (d¢ll-defined process has been established for clearing flight control research
projects for flight. This report presentfumctionaldescription of the PSFCC. Descriptions of the NASA DFRC facilities, PSFCC
verificationand validation process, and planned PSFCC projects are also provided.
F-18 Aircraft; Airborne/Spaceborne Computers; Flight CafitiSimulation; Gound Ests; Contol Theory; Flight Ests

19970041421INASA Lewis Research Cenjetleveland, OH USA
Design and Checkout of a High Speed Reseadr Nozzle Evaluation Rig
Castner, Raymond S., NASA Lewis Research Center, USA; Wolter, John D., NASA Lewis Research Center, USA; Oct. 1997,
14p;In English; 36th; Aerospace Sciences Meeting and Exhibit, 12-15 Jan. 1998, ReitgA\Bponsored by American Inst.
of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 537-05-21-00
ReportNo.(s): NASA-TM-113179; NAS 1.15:13179; AIAA Paper 98-07t E-10943; No Copyright; veil: CASI; A03, Hard
copy; A01, Microfiche

TheHigh Flow Jet Exit Rig (HFJER) was designed to provide simulated mixed flow turbojet engine exhaust for one- seventh
scalemodels of advanced High Speed Research test nozzles. The new rig was designed to be used at NASA Lewis Research Cente
in the Nozzle Acoustic Test Rig and the 8x6 Supersonic Wind Tunnel. Capabilities were also designed to collect nozzle thrust
measuremengerodynamic measurements, and acoustic measurements when installed at the Nozzle AspbR#gicSimulated
engineexhaust can be supplié@m a high pressure air source at 33 pounds of air per second at 530 degrees Rankine and nozzle
pressure ratios of 4.0. In addition, a combustionwagdesigned from a J-58 aircraft engine burner to provide 20 pounds of air
persecond at 2000 degrees Rankine, also at nozzle pressure ratios of 4.0. These airflow capacities were designed to test High Spee
Researcmozzles with exhaust areas from eighteen square inches to twenty-two square inches. Nozzle inlet flow measurement
is available through pressure and temperature sensors installed in the rig. Research instrumentation on High Speed Researc
nozzless available with a maximum of 200 individual pressure andiddi®@idual temperature measurements. Checkout testing
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wasperformed in May 1997 with a 22 square inch ASME long radius flow nozzle. Checkout test results will be summarized and
comparedo the stated design goals.

Author

High Speed; Nozzle Flow; Design Analysis; Evaluation; Scale Models

19970041473Strasboug Univ,, Centre de Recherches Nucleaifegnce
Factorsinfluencing the performances of mico-strips gas chambers and miastrips gas chambers on implanted substrates
Mack, V., Strasbouwg Univ.,, France; Brom, J. M., Strasbgudniv., France; Fang, R., Strashgwniv., Francefontaine, J. C.,
Strasbourg Uniy France; Huss, D., Strasbgudniv., France; Kachelh@dr, T., Strasbowr Univ., France; Kettunen, H., Stras-
bourgUniv., France; LevyJ. M., StrasbogrUniv., France; Pallares, A., Strasbguiuniv., France; Bagdolt, A. M., Strasbouy
Univ., France; Cailleret, J., Strasbourg Univ., France; Christophel, E., Strasbourg Univ., France; Coffin, J., Strasbourg Univ.,
FranceEberle, H., StrasbogiUniv., France; Osswald, FStrasbowg Univ,, France; Sigwardyl. H., Strasbowg Univ., France;
Barthe,S., Centre National de la Recherche Scientifique, France; Schungk;dnfe National de la Recherche Scientifique,
France; 1995; 20p; In Englishjénna Wre Chamber Conference, 1995ekha, Austria
Report No.(s): CRN-95-14; DE97-620840; No Copyrightails CASI; A03, Hardcopy; A01, Microfiche; US Sales Only; US
Sales Only

Damagedo MSGCs (Micro-Strips Gas Chambers) induced by digesanave been investigat€ptimization of electrode
shapesnd/or deposition of a protective coating allows the potenti@rdifice between anode and cathode, thus increasing the
gain.For prototypes of MSGCs made at the Centre de Recherches Nucleaires, each step of the manufacturing processes was care
fully controlled. Results are presented on the influence of cleaning processes on the surface resistance of glass substrates.
DOE
Gas Dischages; Potective Coatings; Cathodes; Elemties; Deposition

19970041496Physics and Electronics Lab. TNThe Hague, Netherlands
Application of Simulation within Training Courses of the Royal Netherlands NavyFinal Report Toepassingsmogelijkhe-
denvan Simulatiemiddelen Binnen Opleidingen van de Koninklijke Marine
deBock,J. J. PR., Physics and Electronics Lab. TNO, Netherlands; Gouwe]deu@. W, Physics and Electronics Lab. TNO,
NetherlandsAug. 1997; 74p; In Dutch
Contract(s)/Grant(s): A95/KM/763
ReportNo.(s): FEL-97-A053; TD97-0102; Copyrightyail: Issuing Activity (TNO Physics and Electronics Lab.,PO Box 96864,
2509JG The Hague, The Nethelands), Hard¢dgigrofiche

This report answers the questions 'what are the applications for simulators in general and for the Royal Netherlands Navy
in particular?’ and 'how can a simulator be incorporated as a sound decision in the training trajectory?’. A distinction is made
betweersimulator training, training with operational systems and conventional training. Furthermore, the report iesuiiséns
of interviews with the schools of the RNIN to sketch the current situation and the future expectations with respect to education
and training.
Author
Training Simulators; Education; Schools

19970041524Arnold Engineering Development Centarnold AFS, TN USA
Seeker Esting and Facility Improvements in the AEDC 7V Sensor Chamber
SimpsonW. R., Sverdrup &chnologyInc., USA; Nicholson, R. A., Sverdrugg@hnologyInc., USA; Aug. 1997;1p; In English;
AIAA/BMDO Technology Conference, Aug. 1997, San Diego, CA, USA; Sponsored by American Inst. of Aeronautics and
AstronauticslJSA
Report No.(s): AD-A329045; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

An advanced seeker test facility at the Air Faa®nold Engineering Development Center (AEDC) has been uséuakfor
pasttwo years for calibration and performance characterization of infrared seekers supporting Army interceptor programs. This
facility, known as the 7V Chamber, is part of a broad range of test capabilities developed at AEDC to provide comprehensive
groundtest support to thKinetic Kill Vehicle (KKV) community The 7V is a state-of-the-art cryo/vacuum facility calibration
and high-fidelity mission simulation against complex backgrounds. This paper briefly reviews the 7V test capabilities, as well
asa number of improvements recently completed or under development.
DTIC
Test Facilities; Infraed Detectors; Homing Devices; Infet Tacking
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10
ASTRONAUTICS

Includes astronautics (general); astrodynamics; ground support systems and facilities (space); launch vehicles and space vehicles;
space transportation, space communications, spacecraft communications, command and tracking; spacecraft design, testing and
performance; spacecraft instrumentation; and spacecraft propulsion and power.

19970040818IAP Research, IncDayton, OH USA
Hypervelocity Launcher for Aerothermodynamic Experiments, Phase 2Final Report
Scholz, Tmothy J., IAP Research, Inc., USA; Baubavid P., IAP Research, Inc., USA; Jul. 1995; 84p; In English
Contract(s)/Grant(s): NAS1-19727
ReportNo.(s): NASA/CR-95-206022; NAS 1.26:206022; IAP-TR-95-04-Phase-2; No Copyright; £ASI; A05,Hardcopy;
AO01, Microfiche

The capability of an Ultra Distributed Ergyr Store System (UDESS) powered electromagnetic launcher (EM) is experimen
tally assessed. The UDESS system was developed specifically to address the velocity speed linpilasaea amnmature EM
launchers. Metal armature launch packages were also developed and tested to assess the usefulness of the UDESS concept
low velocity applications.
Derived from text
Hypervelocity Launchers; Aethermodynamics; Engy Storage; Performancee3ts; System Effectiveness

11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general); composite materials; inorganic and physical chemistry; metallic materials; nonmetallic
materials; propellants and fuels; and materials processing.

19970041015DACCO SClI, Inc. Columbia, MD USA
The Use of Electochemistry and Ellipsometry for Identifying and Evaluating Corrosion on Aircraft Final Report 15 May
1995- 14 Aug. 1997
DacresChester M., DACCO SClI, Inc., USA; Davis, Guy D., DACCO SClI, Inc., Usrps, Lorrie A., DACCO SClI, Inc., USA;
Shook,Mark B., DACCO SCI, Inc., USA; Aug. 14, 1997; 49p; In English
Contract(s)/Grant(s): F49620-95-C-0040; AF Proj. 3005
Report No.(s): AD-A329519; AFOSR-TR-97-0298; No Copyrightaili CASI; A03, Hardcopy; A01, Microfiche

The objective of this SBIR Phase 2 project was to develop a sensor that could be used by the USAF to monitor the degree
of corrosion in aircraft. Electrochemical Impedance Spectroscopy (EIS) has been performed on aluminum alloy samples coated
under military specifications. Precise impedance signaturesagquéred in order to develop a simple, yet powerful, sensor for
the early detection and measurement of corrosion processes on aivesafersions of prototype sensors have been developed
in the Phase 2 fefrt to obtain the EIS signature utilizirggtwo-electrode approach. One version is a portable hand-held unit while
thesecondversion is permanently attached. The two-electrode approach enables reliable in-situ, real-time analyses of aircraft met
al/coating systems under actual service conditions. Results of the Phase Il laboratory testing show that the sensors are capabl
of tracking the corrosion process on the aluminum substrates under a variety of environmental conditions and substrate configura
tions. Field testing of the portable unit has shown that the technique can be conducted in the field with results comparable to the
laboratory.
DTIC
Precision;Sampling; Electichemistry; Ellipsometry; Evaluation; Carsion; Aircraft Design

19970041083Army Research LapAberdeen Proving Ground, MD USA
Impr oved Rolled Homogeneous Armor (IRHA) Steel Though Higher Hardness Final Report Oct. 1989 - Sep. 1995
Prifti, Joseph, Army Research Lab., USA; Castro, Michael, Army Research Lab., USA; Squillacioti, Richard, Army Research
Lab.,USA,; Cellitti, Raymond, Army Research Lab., USA; Ap®97; 66p; In English
Report No.(s): AD-A329222; ARL-TR-1347; No Copyrightyall: CASI; A04, Hardcopy; AO1, Microfiche

An Improved Rolled Homogeneous Armor (IRHA) steel with enhanced ballistic performance has been developed. Increases
in ballistic performance are attributed to highardness levels achieved by IRHA, which maintain adequate toughness and ductil
ity. Through augmentation of a generic chemical composition for standard Rolled Homogeneous Armor (RHA) material, and opti
mizationof heat treatment, greater hardenahilityd higher hardness levels were attained. The higher hardenability ensures that
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through-thicknesbardness, with thdesired martensite microstructure, is obtained for armor plates up to 3 in thick, using current
steelmill facilities and practice. The optimal, relatively low-carbon, nickel-chromium-molybdenum ¢NieCtRHA alloy was
developed in-house, employing U.S. Army Research Laboratory (ARL), Materials Directorate (MD) laboratory facilities, fol-
lowed by steel mill production heats demonstrating scale-up and producibility. Ballistic testing vs. projectiles, ranging from
medium caliber to tank rounds, established that the IRHA material at the HRc 40 hardness level is best suited for vehicle hull
applicationswhile material at HRc 48 provides better protection as applique afimearmor plate at both hardness levels (HRc

40 and 48) demonstrated structural integrity upon high Kirgtiegy (KE) ballistic loading, through passing the required full-
scalel05-mm Armor Piercing (AP) T182 projectile impact tests. At the HRc 40 level, the IRHA weldability and fabricability were
shownto be comparable to standard RHA for tank construction.

DTIC

Homogeneity; Armor; Steels; Hamess; Poduct Development; @und Effect Machines

19970041224NERAC, Inc, Tolland, CT USA
CeramicsTechnology: Automotive Gas Trbine Engine Component Applications. (LatestCitations from the Energy Sci
enceand Technology Database)
Jul. 1997; p; In English; Page count unavailable. Supersedes PB96-869136
Report No.(s): PB97-862056; No CopyrighyaM: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

The bibliography contains citations concerning the development and evaluation of ceramic materials for use in automotive
gasturbine components. Citations discuss the design, fabrication, and testing of rotary regenerators, turbine rotors, blades, stators,
combustiorchambers, heat exchangers, nozzles, and seals. References to high-strength ceramic materials, thermodynamic prop
erties,thermal eficiency, and environmental fefcts are included. (Contains 50-250 citations and includes a subject term index
and title list.)
NTIS
Bibliographies; Gas trbine Engines; Ceramicsg€hnologies

19970041395Vanderbilt Univ, Nashville, TN USA
Fatigue Reliability of Gas Turbine Engine Structures Final Report
Cruse, Thomas A.,anderbilt Univ, USA; Mahadevan, Sankararanderbilt Univ, USA; Tryon, Robert G., ¥nderbilt Univ,
USA; Oct. 1997; 58p; In English
Contract(s)/Grant(s): NAS3-24389; AGT135571; NGT51053; ROP 523-22-13-00
Report No.(s): NASA/CR-97-206215; NAS 1.26:206215; E-10951; No Copyrightl: ALASI; A04, HardcopyAO1, Micro-
fiche

Theresults of an investigation are described for fatigue reliability in engine structures. The description consists of two parts.
Partl isfor method development. Part 2 is a specific case shudBart 1, the essential concepts and practical approaches-to dam
agetolerance design in the gas turbine industry are summaifihede have evolved over the years in response to flight safety
certificationrequirements. The fefct of Non-Destructive Evaluation (NDE) methods on these methods is also reviewed: Assess
mentmethods based on probabilistic fracture mechanics, with regard to both crack initiation and crack growth, are outlined. Limit
statemodeling techniques frostructural reliability theory are shown to be appropriate for application to this problem, for both
individual failure mode and system-level assessment. In Part 2, the results of a case study for the high pressure turbine of a turbo
propengine are described. The response sudppeoach is used to construct a fatigue performance function. This performance
function is used with the First Order Reliability Method (FORM) to determine the probability of failure aseh#itivity of the
fatiguelife to the engine parameters for the first stage disk rim of the two stage turbine. A hybrid combination of regression and
Monte Carlo simulation is to use incorporate time dependent random variables. System reliability is used to determine the system
probability of failure, and the sensitivity of the system fatigue life to the engine parameters of the high pressure turbine. 'ne varia
tion in the primary hot gas and secondary coolingta& uncertainty of the complex missioading, and the scatter in the material
dataare considered.
Author
Fatigue Life; Reliability; Gas drbine Engines; Examinationg€hnologies

19970042626

Rolling-ball device for producing surface fatigue and its application to dental materials

Mccabe J. F, Univ of Newcastle uponyhe, UK; Kasim, N. H. Abu; Cleans.; Journal of Materials Science; January 15 1997,
ISSN0022-2461; vol. 32, no. 2, pp. 283-287; In English; Copyrigh&ilAlssuing Activity
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A new method of producing and evaluating surface fatigue using a rolling-ball device has been developed. The method
involvesconstraining a rolling ruby ball between the ‘v’ groove of a rotor and the test specimen. The ball applies a compressive
stresdo the surface of the test material whilst it rolls in a circular pattern across the specimen surface. The fatigaéridd is
asthe time taken for surface degradation to begin to o@tw method is simple and reproducible and allows fatigue data to be
gatheredusing a relatively small number of specimens. A series of model dental composites having varying filler fractions (23.7
- 66.4 vol%) were used to assess the potential of the méthedattern of material loss as well as scanning electron microscopy
examinatiorof the damagedurfaces of test specimens confirmed that a fatigue mechanism was responsible for material loss. The
fatiguelife varied markedly with fillewolume fraction being optimized at values in the range 30-50 vol%. Lower and higher vol
ume fractions reduced the fatiglife. Filler silanation significantly improves fatigue life. The results suggest that the rolling ball
devicewill prove useful in comparing the properties ofeliént materials and in the development of improved products.

Author (EI)
Composite Materials; Composition @perty); Compessive Sength; Dentistry; Fatiguedsts; Mechanical Devices; Rotors

19970042974
Micr odebonding study of the high-temperature oxidation embrittlement of a @ss-ply glass-ceramic/SiC composite
KahramanR., King Fahd UniySaudiArabia; Composites Science anechinology; December 1996; ISSN 0266-3538; vol. 56,
no.12, pp. 1453-1459; In English; Copyrightyal: Issuing Activity

A constant cross-section specimen with adhesively bonded tabs has been asédviestigation of the high-temperature
tensilebehavior of a cross-plied glass-ceramic-matrix composite consisting of CAS-II reinforced with Nicalon SiOxidher
tion of the exposed interfaces along matrix crack® deg plies lowers the composite failure strain at 800 C to the 0 deg ply matrix-
cracking strain. Scanning electron microscopy and microdebonding analysis of the fracture surfaces indicate that the
embrittlemenprocess is the result of oxidation of the carbon-rich interphase as the matrix crack encounters 0 deg ply fibers, the
interphase subsequently fuses with a higher bond strength and the crack grows through the fibers. Planar cracks grow inward:s
from the surface, covering the entire fracture surface given enough timef{cgiestttrain). Degradation of the fibers does
appeato contribute to the embrittlementi@hsverse plies crack at a lower strain than does the matrix in the 0 deg plies. However
it appears that oxygen does not enter 90 deg ply crackdicientfquantity to produce oxidation embrittlementleatst up to
the 0 deg matrix-cracking strain. The strain to crack the 90 deg plies does not decrease significantly at high temperatures despite
thefact that the cracks are primarily in the fiber/matrix interphase as they grow across the 90 deg plies.
Author (EI)
Adhesive Bonding; Calcium Compounds; Ceramic Fibers; Ceramic Matrix Composites; Embrittiement; High Temperature;
Oxidation; Ply Orientation; Silicon Carbides;abs (Contol Surfaces)

12
ENGINEERING

Includes engineering (general); communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography, lasers and masers; mechanical engineering; quality assurance and reliability; and structural
mechanics.

19970040587University of Western MichiganDept. of Mechanical and Aeronautical Engineeridglamazoo, Ml USA
Unsteady Blade Row Interaction in a Tansonic Turbine Final Report
Dorney Daniel J., University of \&stern Michigan, USA; Jul. 15, 1996; 65p; In English
Contract(s)/Grant(s): NAG3-1671
Report No.(s): NASA/CR-96-206021; NAS 1.26:206021; No Copyrigh&ilACASI; A04, Hardcopy; AO1, Microfiche
Experimental data from jet-engine tests have indicated that unsteady blade row interaction effects can have a significant
impacton the performance of multiple-stage turbines. Miagnitude of blade row interaction is a function of both blade-count
ratio and axial spacing. In the current research program, numerical simulations have been used to quantify the effects of blade
countratio on the performance of an advanced turbine geometries.
Author
Engine Ests; Supersonicifbines; Jet Engines; Unsteady Flowyrbomachinery; Thee Dimensional Flow
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19970040682General Accounting d@i€te, National Security and Internationalfairs Div., Washington, DC USA
Report to Congressional Committees. Electinic Warfar e: Towed Decoys Could Impove Survivability of Curr ent Navy
Aircraft
Sep.1997; 17p; In English
Report No.(s): AD-A329082; GAO/NSIAD-97-94; B-272628; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

We have completed our review of the Department of Defer{8#D) acquisition plans for the ALE-50 towed decoy system
andthe Radio Frequency Countermeasures System (RR@hiHh includes a more advanced towed detbye RFCM is part
of the Integrated Defensive Electronics Countermeasures System being developed for some Navy and Air Force aircraft. Our
objectivewas todetermine whether towed decoys could improve the survivability of these aircraft. In addition, because Congress
has expressed concern for F/A-18C/D survivability, we are issuing this report to bring to your attention the opportunity towed
decoysystems dér to potentially enhance survivability of the F/A-18C/D.
DTIC
Aircraft Equipment; Reports; Elecinic Warfare; Surveillance; Attack Adgraft

19970040880California Univ, Dept. of Materials Science and Engineerings Angeles, CA USA
Development of the Miciostructure Based Stochastic Life Rediction Models Final Report 15 Dec. 1990 - 31 Dec. 1996
Przystupa, Marek A., California UnjWJSA; Jul. 18, 1997; 433p; In English
Contract(s)/Grant(s): N00014-91-J-1299
Report No.(s): AD-A329190; Rept-910878-00-A12; No CopyrightilA CASI; A19, Hardcopy; A04, Microfiche

Thegoal of this program was to develop a methodology for preditdtigue lives of structural alloys based on their micro
structuralcharacteristics and mechanical properties. Suethodology has been successfully implemented and verified by pre
dicting fatigue lives of the foudifferent variants of the aluminum airframe 7050-T7451 plate alloy and, with modifications, of
the butt welds of the ship hull HSLA-86teels. The key features of the method is the assumption that the incipient fatigue crack
sizedistribution is related to the size distribution of the bulk material flaws through the statistics of e¥ttteenecombined with
the Monte-Carlo (MC) crack growth model tleetreme value estimates of the initial crack sizes gave excellent predictions of t
he fatigue lives of the 7050-T7451 alloy for samples both with and without stress concentrators. The specially for this purpose
developedvIC model utilized initial crack size distribution, cracication, crystallographic texture on the crack path and crack
deflectionsas the random variables. A modified, closed-form three-parameter vefsi@model has been proposed for the butt
weldsof the HSLA-80 steels. This version, with parameters obtained baste constant amplitude data, showed outstanding
predictive capabilities for the samples with welds subjected to the variable amplitude loading conditions. Both versions of the
modelrepresent very useful and economical alternative to the lengthy fatigue testing programs. They allow foferagpit-dif
ation between fatigue qualities of different material variants and on the parametric studies of the effects of the microstructural
variables on fatigue lives. The methodology should instrumental in aiding alloy designers and process engineers in optimizing
alloy microstructures for fatigue performance.
DTIC
Microstructure; Pediction Analysis chniques; Fatigue (Materials); Mechanicaldperties; Butt Joints; Alded Joints; Ak
frames; Crack Rvpagation; Metal Fatigue; Monte Carlo Method

19970040898Federal Aiation Administration John A. blpe National Tansportation Systems Cent€ambridge, MA USA
Database of Ground-Based Anemometer Measurements of Wake Vortices at Kennedy AirpoRinal Report, Sep. 1994
- Mar. 1995
Burnham David, Scientific and Engineering Solutions, Inc., USA; Abramson, Steve, Fedgagiof Administration, USA; Jul.
1997;30p; In English
Report No.(s): AD-A329010; DOT-VNTSC-FAA-97-10; DOT/FAA/ND-97/6; No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche

A 700 foot array of horizontal and vertical single-axis anemometers was installed abNésvkénnedy Airport on 30-foot
poles under the approach to Runway 31R. Although the original purpose for the anemometers was to track the lateral position
of wake vortices, new processing algorithms were developed that permit assessment of vortex height and circulation. Data from
morethan 20,000 landings have been recorded and processed. This report documents the current state of algorithm developmen
andprovides processed data for other researchers to analyze.
DTIC
Aircraft Landing; Data Bases;ovtices; Airports; Aicraft Wakes
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19970040955Raytheon Coq Electronics Systems DjvlewksburyMA USA
Asymmetric Lateral Jet Interaction Studies for a Supersonic Missile: CFD Prediction and Comparison to Force and
Moment Measurements
Srivastava, B., Raytheon Co., USA; Jan. 1997; 34p; In English
Report No.(s): AD-A329063; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

ComputationaFluid Dynamics (CFDpredictions are compared with the wind-tunnel tests for a missile consisting of ogive-
nosecylindrical body four wings and four in-lined tail panels at nominal supersonic Mach Nos. 2, 3, 4 and 5 at angles-of-attack
rangingfrom 0 to 35 deg with and withoutateral jet thruster with thrust ratios of 1 and 4. Comparisons also include roll angles
thatlead to asymmetric missile configuration with the thruster jet. Excellent comparisons of the predicted normal force, side force,
pitchingmoment, yawing moment and rolling moment &icegfnts with the measured data are shown. CFD computed flow field
is then utilized to show that tHateral thruster jet &ctiveness diminishes as the jet thruster is gradually rolled towards the wind
wardside of the missile. Flow-physics associated with this phenomenon and possibignisms to alleviate thidesdt is dis
cussed.
DTIC
ComputationaFluid Dynamics; Whd Tunnel Ests; Missile Configurations; Mach Number; Missiles; Angle of Attack; Flow Dis
tribution; Aerodynamic Coefficients

19970041517NERAC, Inc, Tolland, CT USA

Servomotors . (Latest citations fom the Aerospace Database)

Jun. 1997; p; In English; Page count unavailable. Supersedes PB96-865563

Report No.(s): PB97-88865; No Copyright; Aail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
Thebibliography contains citations concerning the design, testing, and application of servomotors. AC, DC, and brushless

motor drives are discussed. Applications are examined, including use in hydraulic presses; teleprinters; machine tools; sewing

machinesand servocontrol devices for instrumentation, robots aaecaft control. €sting methods evaluate precision, vibration

andvibration reduction, and stability of servomotors.

NTIS

Servomotors; Servocowlr Alternating Curent; Aircraft Contol

19970041544R-Teq Rolling Hills Estates, CA USA
Visual and Non-Destructive Inspection €chnologies
Ratwani,Mohan M., R-Ec, USA; Oct. 1996; 16p; In English; Also announced as 19970041535; Copysgd\Avail: CASI;
A03, Hardcopy; A03, Microfiche

This paper discusses currently available techniques for detecting damage in structures and their limitations. Inspection of
cracksin substructure and hidden corrosion has always presented a nightmare fore NDI engineers. Some recent advances mad
in the NDI technology to solve these problems are discussed. Bmspection at regular intervals is one technology area which
playsan important role in the safety of flight of military and commercial aircraft. Reliable visual and nondestructive inspection
(NDI) methods areeeded to assure the airworthiness of these aircraft and at the same time keep maintenance costs to a minimum.
Derivedfrom text
Aircraft Reliability; Substructues; Cracks; Damage; Inspection; Comuiat Aircraft; Nondestructive 8sts

1997004154 7Federal Aviation Administratigrifechnical CenterAtlantic City, NJ USA
Airframe Inspection Reliability
Sampath§S. G., Federal Wiation Administration, USA; Oct. 1996; 10p; In English; Also annourae9970041535; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

Inspectiorreliability is a cornerstone of the damage tolerance philosophy underlying the U. S. Air Force Airframe Structural
Integrity Program(ASIP) and their Engine Structural Integrity Program (ENSIP), which are designed to ensure continued airwor
thiness of its fleet. Inspection data are essential to deriving inspection thresholds and inspection intervals; elements of every main
tenanceprogram for the constituents within a fleetequency and the method of inspection are primary drivers of maintenance
costsand thus life-cycle costs. On the other hand, structural safety also depends on inspection,re@ahtigyability to detect
damagen a timely fashion. This presentation highlights certain aspects of inspection reliability that primarily relate to airframe
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structuresand recommends the establishment of an international data collection and cataloging activity for improving inspection
reliability.

Derivedfrom text

Inspection; Tolerances (Mechanics); Aircraft Reliability; &aft Structues; AirframesiLife Cycle Costs; Structural Failure;
StructuralStability; Costs; Damage

19970041578Technische Uniy Delft, Netherlands
Development of a Numerical Method for the Airflow over a Thin Layer of Liquid
deJong, H., &hnische Uniy Netherlands; Dec. 199614p; In English; Figures in this document may not be legible in mic
Report No.(s): PB97-190@1No Copyright; Aail: CASI; A06, Hardcopy; A02, Microfiche

Mathematical models which describe the two-dimensional deer a transient thin liquid layer on a solid surface, driven
by gravitational-, inertial-, and sheforces are derived. These models are used as a basic for a computational method to simulate
fluid flow-off, aimed at predicting the influence of the transitiditplid layer on the aerodynamic characteristics of airfoit sec
tions. The methodology chosen determines the solution of the complete flow by the interactive coupling of an outer potential flow
andan inner combined gas-boundary-layer/ thin-liquid-layer flbke position and shape of the free interface between the liquid-
layer and the gas-boundary-layer is determined as part of the solution. The solution for the outer inviscid flowfield is obtained
usingan unsteady panel method to solve Lapkeguation. The solution of the viscous gas flow is determined by a finite-volume
methodfor the unsteady boundary-layer equations and an integral method for the viscous flow in the thin liquid layer
NTIS
PanelMethod (Fluid Dynamics);wo Dimensional Flow; igcous Flow; Inviscid Flow; Boundary Layers; FinitelW¥me Method;
Airfoil Profiles; Aendynamic Characteristics

19970041597Michigan State Uniy Dept. of Mechanical Engineeringast Lansing, Ml USA
An Experimental Study of the Near Field Region of a Fee Jet with Passive Mixing @bs Final Report
Bohl, D. G., Michigan State UnivUSA; Foss, J..FMichigan State Uniy USA; Nov 1997; 162p; In English
Contract(s)/Grant(s): NAG3-1459TRP 537-05-21-00
Report No.(s): NASA/CR-97-206296; NAS 1.26:206296; E-10993; MSU-ENGR-04-96; TSFL-R-044; No Copyright; Avail:
CASI; A08, Hardcopy; A02, Microfiche

An experimental study was performed to determine the flow characteristics of a tabbed free jet. Results were acquired in the
nearfield (nominally 2 tab widths upstream2dab widths downstream of the exit plane) of a tabbed jet. Upstream pressure results
showed static pressure distributions in both the x-and y-directions along the top surface of the tunnel. Hot-wire measurements
showedrapid expansion of the core fluid into the ambient regigro ounter rotating regions of streamwise vorticity were shown
on each side of the primary tab. An enhancement of the tabbed jet concept was proposed and tested. Spexifite)\half
the scale of the primary tab, weaglded to the primary tab to provide attachment surfaces for the normally occurring ejection of
fluid. Thesecondary tabs caused a slight increase in the streamwise vorticity created from the upstream static pressure gradien
while significantly increasing the re-oriented boundary layer vortiGitye combined pumpingfett of the two counter rotating
regionsof vorticity caused a significant increase in the transport of the jet core fluid into the surrounding region.
Author
Data Acquisition; Experimentationabs (Contol Surfaces); Fee Jets; Flow Characteristics

19970041798
Evaluations of a hybrid-type supeconducting magnetic bearing system
Komori, Mochimitsu, Kyushu Inst of Technology, Japan; Matsuoka, Shinya; Fukata, Satoru; IEEE Transactions on Applied
SuperconductivityDecember 1996; ISSN 1051-8223; vol. 6, no. 4, pp. 178-182; In English; Copynglit;I8suing Activity

This paper describes a hybrid-type superconducting magnetic bearing §g8#@). The system is composed of a pair of
SMB’s and a pair of active magnetic bearings (ABIBThe hybrid-type SMB system does not need bias currents applied to the
electromagnets for supporting the rotor, because the rotor mass is supported by the SMB'’s. The displacements of the rotor are
suppressebly both the SMBs and the AMBs. The superconductors of the SidBlere field-cooled. Impulse responses of the
rotor in the hybrid-type SMB system and the system with only SM®jrking are investigated. Thesults show that the hybrid-
type SMB system has a good performance in impulse responses. In order to investigate the usefulness of the hybrid-type SMB
system, displacements of the rotating rotor andggniess of the system are discussed.
Author (EI)
Magnetic Bearings; Rotors; Superconducting Magnets
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19970042130
Turbulent flow and heat transfer in rotating different aspect ratio channels
Dutta, Sandip, Univ of South Carolina, USAndrews, Malcolm J.; Han, Je-Chin; Journal of Thermophysics and s feér;
April 1997; ISSN 0887-8722; volllno. 2, pp. 318-319; In English; Copyrightiall: Issuing Activity

The heat transfer and turbulent flow in rotor blade coolant passages of different aspect ratios were studied. Five different
aspectatios of the coolant passages were selected to cofenedif regions of a turbine blade. The leading edge of the blade had
morespace to accommodate a low aspect ratio coolant channel and the narrow trailing edygthadect ratio coolant passage.
A two-equation turbulence model with rotation-modified turbulence terms was used. A Boussinesq appraximvatnthe
densitywas constant except in the rotational buoyancy terms was used for the analysis. SiMacfiawumber was less than
0.1,compressible &cts in the engy equation were neglected.
Author (EI)
Aspect Ratio; Boussinesq Approximation; Coolants; Heat Transfer; Mach Number; Nusselt Number; Rotors; Turbomachine
Blades;Turbulent Flow

19970042162NASA Ames Research Centéfoffett Field, CA, USA
Design and flight test of 35-GigaHertz radar for terrain and obstacle avoidance
Zelenka,Richard E., NASA Ames Research Cent, USA; Almsted, Larry D., NASA Ames Research O&Atedournal of Air
craft; March 1997; ISSN 0021-8669; vol. 34, no. 2, pp. 261-263; In English; Copyriggut; Bssuing Activity

A 35-GHz scanning, pencil beam millimeter wave (MMW) radar forward sensor determines whetineradi's flight path
is clear of obstructions. The three-dimensional radaaturns are used to construct a terrainarsdacle database surrounding
the aircraft, which is presented to the pilot as a synthetic perspective display. Narrow beam shapes and small antennas allow:
operationof the MMW band during bad weath@he radaderived high-resolution, higaccuracy database can also be used to
drive aircraft guidance trajectories.
Author (EI)
Aircraft Equipment; Collision ¥oidance; Data Bases; Radar Equipment

19970042584
Experimental measuements in a centrifugal pump impeller
Bwalya, A. C., Univ of Liverpool, UK; Johnson, MV.; Journal of Fluids Engineeringransactions of the ASME; December
1996;ISSN 0098-2202; vol.1B, no. 4, pp. 692-697; In English; Copyrightall: Issuing Activity

Measurements of the 3-d velocities, total and static pressures have been made in a 0.89 m diameter commercialpump impel
ler, using air as the working fluid. Resultsthe peak &tiency operating point show separation of the flow near the shroud on
the pressure side of the blade at the leading edge. This separation results in a low energy region which initially travels axially
throughthe impeller to form a wake in the suction side shroud corner region. A region of reversed radial velocity is observed at
the outlet, which is due to high blade sweep angle together with the poor guidance given to the flow by the blades in the mid-pas
sageregion.
Author (EI)
Centrifugal Pumps; Experiment Design; Flow Measuaent; Pump Impellers; Rotors

19970042995
Instability analysis of unsymmetrical rotor-bearing systems using the transfer matrix method
Kang, Y., Chung Yuan Christian Univ, USA; Lee, Y.-G.; Chen, S.-C.; Journal of Sound and Vibration; January 23 1997; ISSN
0022-460X;vol. 199, no. 3, pp. 381-400; In English; Copyrightai Issuing Activity

In this studya modified transfer matrix approach, valid for complex rb&aring systems, was developed to analyze the
instability in unsymmetrical rotebearing systems. Specificalthetransfer matrices of non-axisymmetrical shaft segments were
derivedby using a continuous-system sense to obtain an accurate formulation. The influences of bearing characteristics and shaft
asymmetryon the transition curves oftype and 2Ftype solutions were evaluated by using Bolatimethod.
Author (EI)
Bearings; Matrices (Mathematics); Matrix Methods; Rotors; Systems Stability

19970042996

Development and modification of a unified balancing method for unsymmetricalator-bearing systems

Kang, Y., Chung Yian Christian UnivUSA; Sheen, G.-J.; svg, S.-M.; Journal of Sound anébkéation; January 23 1997; ISSN
0022-460X;vol. 199, no. 3, pp. 349-368; In English; Copyrightai Issuing Activity
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On the basis of theoreticdévelopments, this study proposes procedures for a modified unified balancing method fer unsym
metricalrotorbearing systems. A formulation of modal influence fioieint matrices is derived from theotion equations for
unsymmetrical rotors, using a complex co-ordinate representation and the finite element method. Due to unequal properties in
two principal directions, two sets of modal influence @icefntsare presented. This formulation indicates that two trial masses
in different directions are requiréal the two trial operations for each balancing plane. Also, the modal influenéieieots are
foundto becorrelated with forward precession and unbalanced forces when asymmetry of bearings is considered. Therefore, for
wardprecessions instead of measured displacementsguiged to calculate the unbalance distribution. Several examples are
presented to verify the validity of the present work.

Author (EI)
Balancing; Bearings; Influence Coefficient; Matrix Theory; Rotors

19970043192
Circumfer entially smeared computed effects of rim seal clearance on wheelspace thermal distributions
Ko, S. H., Chungham Natl UniWJSA; Rhode, D. L.; Guo, Z.; Journal ofifbomachineryTransactions othe ASME; January
1997;ISSN 0889-504X; vol. 19, no. 1, pp. 157-159; In English; Copyright;afl: Issuing Activity

An advanced finite volume computer code, recently benchmarked againstadborcavity measurements (Ko and Rhode,
1992), was used to obtain an enhanced partial understanding of hot gas ingress heating of a generic turbine wheelspace cavity
This problem is extremely complicated, with a three-dimensional, probably circumferentially periodic ingress/egress flow
throughthe rim seal duéo mainstream pressure asymmetries resulting from the presence of blades, etc. The present study does
notassume that the complete problem can be modeled as steady and two-dimensional axisymmetrtbeRdijeetive of this
study is to obtain a partial understanding of the complete problem from investigating the circumfessnéatigd, steadgwo-
dimensionabxisymmetric sub-problem. It was found that, contrary to the case of the nominal raxiakelearance, for a clear
ance of one-fourth of the nominal value, the temperature of the 'hot spot’ on the rotor is sharply reduced with increasing
purge-coolanflow becauséhe rim seal gap recirculation zone does not form. Also, it was found that smaller rim seal axial clear
anceggive less rotational drag as well as less heat transport from the mainstream into the wheelspace.
Author (EI)
Computer Programs; Computerized Simulation; Finite Volume Method; Gas Heating; Heating; High Temperature Gases;
Rotors; Stators; Emperatue Effects; Tirbomachinery

19970043193
Performance assessment of an annular S-shaped duct
Bailey,D. W., Loughborough UniMUK; Britchford, K. M.; Carrotte, J..FStevens, S. J.; Journal airbomachineryTransactions
of the ASME; January 1997; ISSN 0889-504X; vdl9,1no. 1, pp. 149-156; In English; Copyright;afl: Issuing Activity

An experimental investigation has been carried out to determine the aerodynamic performance of an annular S-shaped duct
representativef that used to connect the compressor spools of aircraft gas turbine engines. For inlet camditiatsboundary
layersare developed along an upstream entry length, the static pressure, shear stress and velocity distributions aréh@esented.
datashow that as a result of flow curvature, significant streamwise pressure gradients exist within the duct, with this curvature
also afecting the generation and suppression of turbulence. The stagnation piesswi¢hin the duct is also assessed and is
consistentvith the measured distributions of shear stress. Mogine representative conditions are provided by locating a single-
stagecompressor at inlet to the duct. Relative to the naturally developed inlet conditions, the flow within the duct is less likely
to separate, but mixing out tfe compressor blade wakes increases the measured ductithdsotWtypes of inlet condition,
the effect of a radial strut, such as that used for carrying loads and engine services, is also described both in terms of the stati
pressuralistribution along the strut and its contribution to overall loss.
Author (EI)
Aerodynamics; Aircraft Engines; Annular Ducts; Boundary Conditions; Cessors; DuctsGas Turbine Engines; Gas Tur-
bines;Pressue; Stagnation Rrssue; Static Pessure; ¥locity Distribution

19970043195
Boundary layer development in axial compessors and turbines: Part 4 of 4 - computations and analyses
Halstead, D. E., GE Aircraft EnginddSA; Wisler, D. C.; Okiishi, TH.; Walker, G. J.; Hodson, H..PShin, H.-W; Journal of
TurbomachineryJransactions of the ASMBanuary 1997; ISSN 0889-504X; vol9l no. 1, pp. 128-139; In English; Copyright;
Avail: Issuing Activity

This is Part Four of a foypart paperlt begins with Section 16.0 and concludes the descriptitimeeofomprehensive experi
mentsand computational analyses that have led to a detailed picture of boundary layer development on airfoil surfaces in multi
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stageturbomachineryin this part, theomputational predictions made using several modern boundary layer codes are presented.
Both steady codes and an unsteady code were evaluated. The results are compared with time-averaged and unsteady integr
parametersneasured for the boundary layers. Assessments are made to provide guidance in using the predictive codes to locate
transitionand predict loss. Conclusions from the computational analyses are then presented.

Author (EI)

Axial Flow; Boundary LayeFlow; Boundary Layers; Comgssors; Computational Fluid Dynamics; Computerized Simulation;
SteadyFlow; Turbines; Tirbomachinery

19970043196
Boundary layer development in axial compessors and turbines: Part 1 of 4 - composite picter
Halstead, D. E., GE Aircraft EnginddSA; Wisler, D. C.; Okiishi, TH.; Walker, G. J.; Hodson, H..PShin, H.-W; Journal of
TurbomachineryJransactions of the ASME; January 1997; ISSN 0889-504X; ¥6|.ro. 1, pp. 14-127; In English; Copyright;
Avail: Issuing Activity

Comprehensive experiments and computational analysesconducted to understand boundary layer developmenton air
foil surfaces in multistage, axial-flow compressors and LP turbines. The tests were run over a broad range of Reynolds numbers
andloading levels in laye, low-speed research facilities which simulate the relevant aerodynamic features of moderoangine
ponents. Measurements of boundary layer characteristics were obtained by using arrays of densely packed, hot-film gauges
mountedon airfoil surfaces and by making boundary layer surveyshaithwire probes. Computational predictions were made
usingboth steady flow codes and an unsteady flow code. This is the firghtitéme-resolved boundary layer measurements
anddetailed comparisons of measured data with predictions of boundary layer codes have been reported for multistage compressol
and turbine blading. Pattof this paper summarizes all of our experimental findings by using sketches to show how boundary
layersdevelop on compressor and turbine blading. Parts 2 and 3 present the detailed experimental results for the compressor anc
turbine,respectivelyPart 4 presents computational analyses and discusses comparisons with experimeReddkitanot inter
estedn experimental detail can go directly from Phtb Part 4. For both compressor and turbine blading, the experimental results
showlarge extents of laminar and transitional flow on the suction surfaembédded stages, with the boundary layer generally
developing along two distinct but coupled paths. One path lies approximately under the wake trajectory while the other lies
betweenwakes. Along both pathhe boundary layer clearly goes from laminar to transitional to turbulent. The wake path and
thenon-wake path are coupled by a calmed region, which, being generated by turbulent spots préiieekenpath, is ffc-
tive in suppressing flow separation and delaying transition in the non-wake path. The location and strength of the various regions
within the paths, such as wake-induced transitional and turbulent strips, vary with Reynolds faadimgy level, and turbulence
intensity. On the pressure surface, transition takes place near the leading edge for the blading tested. For both surfaces, bypas
transitionand separated-flow transition were observed. Classitimhi€n-Schlichting transition did not play a significant role.
Comparisons of embedded and first-stage results were also made to assess the relevance of applying single-stage and casca
studiesto the multistage environment. Although doing well under certain conditions, the codes in general could not adequately
predict the onset and extent of transition in regions affected by calming. Hoagse&ssments are made to guide designers in
usingcurrent predictive schemes to compute boundary layer features and obtain reasonable loss predictions.
Author (EI)
Airfoils; Axial Flow; Boundary Layer Flow; Boundary Layer Separation; Caspors; Computation; Low Essue; Separated
Flow; Turbines; Tirbomachinery

19970043198
Three-dimensional unsteady flow and forces in centrifugal impellers with circumferential distortion of the outlet static
pressure
Fatsis,A., von Karman Inst for Fluid Dynamics, Belgium; Pierret, &nDen Braembussche, R.; Journal efdbmachinery,
Transactions of the ASME; January 1997; ISSN 0889-504X; vol. 119, pp. 24-102; In English; CopyrightvAil: Issuing
Activity

This paper describes the numerical investigation of the centrifugal impeller response to downstream static pressure distor
tionsimposed by volutes atfaflesign operations. An unsteattyee-dimensional Euler solver with nonreflecting upstream and
downstreanboundaryconditions and phase-lagged periodicity conditions is used for this purpose. The mechanisms governing
theunsteady flow field are analyzed. A parametric study shows the influettce afoustic Strouhal number on the amplitude
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of the flow perturbations. Radial forces calculated on backward leaned and radial ending centrifugal impellers show nonnegligible
influenceof the impeller geometry

Author (EI)

Centrifugal Foce; Loads (Fates); Numerical Analysis; Periodi@iations; Rotors; Shafts (Machine Elements); StatiesPr

sure; Strouhal Number;arque; Unsteady Flow

19970043199
Evaluation of the interaction losses in a transonic turbine HPator/LP vane configuration
Jennions|. K., ABB Power Generation Ltd, USA; Adamczyk, J. J.; Journalwb®machineryTransactions of the ASME; Janu
ary 1997; ISSN 0889-504X; vol1®, no. 1, pp. 68-76; In English; Copyrightyal: Issuing Activity

Transonic turbine rotors produce shock waves, wakes, tip leakage flows, and other secondary flows that the downstream
statorshave to ingest. While the physics of wake ingestion and shock interhatierbeen studied quite extensiyébyv ideas
for reducing theaerodynamic interaction losses have been forthcoming. This paper aims to extend previously reported work per
formedby GE Aircraft Engines in thiarea. It reports on both average-passage (steady) and unsteady three-dimensional numerical
simulationsof a candidate design to shed light on the interaction loss mechanisms and evaluate the design. The results from these
simulationsare first shown against test data for a baseline configuration to engender confidence in the numerical approach. Simu
lations with the proposed newly designed rotor are then performed to show the trade-offs that are being made in such designs
The new rotor does improve the overall efficiency of the group and physical explanations are presented based on examining
entropyproduction.
Author (EI)
Heat Tansfer; Rotors; Shock &/e Interaction; Shock &Ves; Stators; Supersoniarbines; Tirbines

19970043221
Experimental investigation on theflow and heat transfer around holes with compound-angle and cooled with single film
Xu, Hongzhou, Northwestern Polytechnical Ur@hina; Liu, Songling; Xu, Duchunuijin Jishu/Journal of Propulsiore€hnol-
ogy; October 1996; ISSN 1001-4055; vol. 17, no. 6, pp. 12-17; In Chinese; Copynigiit;18suing Activity

The experiments were carried out under the following condition: blowing ratio M = 1.0, 2.0; flow orientation angle (with
respecto thetest surface) is 30 deg/60 deg in a stream/normal plane projection, and 30 deg/45 deg in a spanwise/normal plane
projection;and the hole with a fan-shaped angle of 0 deg/30Tdegmeasurements were carried out with a five-hole directional
probeand thermocoupl investigate the 3-D flow-field and temperature-field distribution. It was found that (1) there is a pair
of counterrotating vortices, one is strong and another is weak, in the downstream region of jet exit; (2) the contours of longitudinal
velocity U/U and isoline of nondimensional temperature show an asymmetric kidney shape; (3) the area covered by the cooling
film for the fan-shaped hole is wider than the one of circular hole hence the cofitieg@f can be greatly improved.
Author (revised by EI)
Film Cooling; Flow Distribution; Gas Cooling; Gasutbines; Heat Tansfer; Bmperatue Distribution; Trbojet Engines

13
GEOSCIENCES

Includes geosciences (general); earth resources and remote sensing; energy production and conversion; environment pollution; geo-
physics, meteorology and climatology, and oceanography.

19970041099Lockheed Martin Engly Systems, In¢cOak Ridge, TN USA
Remedial Investigation Report for the 144th Fighter Wing, California Air National Guard, Fr esno Air Terminal, Fresno,
California Final Report
May 1997; 646p; In English
Contract(s)/Grant(s): DE-AC05-840R-21400
Report No.(s): AD-A328527; No Copyrightyail: CASI; A99, Hardcopy; A06, Microfiche
Remedialnvestigation Report documenting the results of soil and groundwater samples obtained during the 19%®tfield ef
This report covers Site 5 - Base Collection Pond. Based on the data the Site was recommended for further action under the IRP
The State concurred with this recommendation.
DTIC
Restoration; \&ter Quality; Investigation; Armed Foes (USA); \Wigs; Data Acquisition; Military Air Facilities; Installing
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19970041011INERAC, Inc, Tolland, CT USA
Windshear: Detection and Aroidance: (Latest citations fom the NTIS Bibliographic Database)
Apr. 1997; p; In English; Page count unavailable. Supersedes PB96-858402
Report No.(s): PB97-858641; No Copyrightjall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

The bibliography contains citations concerning techniques and technologies conceived to avoid or correct for windshear or
microbursts. Active techniques such as microwave radiliimeter wave radamand laser radar are discusseechniques such
aspassiveanfrared imaging are also discussed. Citations cover sensor research, algorithm development, and windshear or micro
burstcase studies.(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies; Vihd Shear; Data Bases; Detectionydidance; Flight Safety; Radar Imagery; Matrursts (Metearlogy)

19970041909
Atmospheric reseach with the Small Expendable Deployer System: Rtiminary analysis
GrassiMichele, Univ of Naples ‘Federico II', Italy; Cosmo, Mario L.; Journal of Spacecraft and Rod&atgry 1996; ISSN
0022-4650yo0l. 33, no. 1, pp. 70-78; In English; Copyright;aii: Issuing Activity

Dataon the structure of the lower thermosphere are extremely limited because of the inaccessibility of this region to research
vehicles.Downward-deployedethered satellites can provide access to this region of the atmosphere. A preliminary analysis of
the potential use of the end mass of the Small Expendable Deployer System as a scientific platform for atmospheric and aerother
modynamic research is presented. to this end, the deploymeattitunde dynamics of the end mass during the first mission have
beennumerically simulated. It is shown that measurements of the atmospheric mean density with the end-massoeboard
erometergan be performed only in a short time interval around the orbit perigee; in addition, the analysis of the payload attitude
dynamicsshows the need for attitude control. A preliminary analysis of end-mass attitude control techniqugseiddahaed.
Resultsshow that the stringent attitude control requirements can be satisfied by active control devices.
Author (EI)
AerodynamicsAtmospheric Density; Atmospheric Heating; Attitude Ganensity (Mass®ume); Meteaslogical Satellites;
Upper Atmosphes

14
LIFE SCIENCES

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biology.

19970040653Army Aeromedical Research Lakircrew Health and Performance DiFort RuckerAL USA
Effects of Pilot Workload on EEG Activity Recorded during the Performance of In-Flight Maneuvers in a UH-1 Helicopter
Final Report
Caldwell, John A., Jr., Army Aeromedical Research Lab., USA; Roberts, Kristi A., Army Aeromedical Research Lab., USA;
Kelly, C. F, Army Aeromedical Research Lab., USA; Jortésber D., Army Aeromedical Research Lab., USA; Lewis, James
A., Army Aeromedical Research Lab., USA; Aug. 1997; 62p; In English
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A329208; USAARL-97-31; No Copyrightyall: CASI; A04, Hardcopy; AO1, Microfiche

The present investigation was designed to: (1) assess the overall quality of EEG recordings éafaedteticopter pilots
during the actual performance of in-flight maneuvers; (2) determine whether there are workload-induced changes in the EEGs
recordedunder resting in-flight conditions and 'on-the-controls’ in-flight conditions; and (3) evaluate whether in-flight EEGs are
sufficiently sensitive to detect small changes in the workload levels associated feitardifypes of flight maneuverswénty
subjectg10 aviators and 10 nonaviators) were tested during the performance of standardization flight profiles in a UH-1 helicop
ter. There was a resting eyes-open EEG condition at the beginning which EEG data were recorded. During the maneuvers, the
pilots maintained full control of the aircraft and attempted to maintain ideal flight parameters. The nonaviators sat quietly with
their eyes focused on a fixation point.
DTIC
Aircraft Pilots; Electoencephalography; @vkloads (Psychophysiology); Pilot Performance; UH-1 Helicopterp8paceMed
icine; Aircraft Maneuvers
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19970040666Army Aeromedical Research Lalkircrew Health and Performance DiFort RuckerAL USA
Effects of Pilot Workload on EEG Activity Recorded during the Performance of In-Flight Maneuvers in a UH-1 Helicopter
Final Report
Caldwell, John A., Jr., Army Aeromedical Research Lab., USA; Roberts, Kristi A., Army Aeromedical Research Lab., USA;
Kelly, C. E, Army Aeromedical Research Lab., USA; Jortésber D., Army Aeromedical Research Lab., USA; Lewis, James
A., Army Aeromedical Research Lab., USA; Aug. 1997; 63p; In English
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A329232; USAARL-97-31; No Copyrightyall: CASI; A04, Hardcopy; AO1, Microfiche

The present investigation was designed to: (1) assess the overall quality of EEG recordings éafaedteticopter pilots
during the actual performance of in-flight maneuvers; (2) determine whether there are workload-induced changes in the EEGs
recordedunder resting in-flight conditions and on-the-controls in-flight conditions; and (3) evaluate whether in-flight EEGs are
sufficiently sensitive to detect small changes in the workload levels associated feitbrdifypes of flight maneuvers.
DTIC
Electoencephalography; Workloads (Psychophysiology); Pilot Performance; UH-1 HelicopterafAiManeuvers

19970040673Institute for Human Factors TNGoesterbey, Netherlands
Cockpit Information for Local and Global Spatial Task Support in Fighter Aircraft Interim Report Cockpit informatie
voor de ondersteuning van lokale en globale taken in gevechtsvliegtuigen
deVries,S. C., Institute for Human Factors TNO, NetherlandsiBreda, L., Institute for Human Factors TNO, Netherlands; Sep.
25,1997; 33p; In English
Contract(s)/Grant(s): A95/KLu/341
Report No.(s): TD97-0243; TM-97-A061; Copyright; Avail: Issuing Activity (TNO Human Factors Research Inst., Kampweg
5, 3769 DE SoesterbgrThe Netherlands), HardcgpMicrofiche

An experiment was conducted to investigate the potential benefits of perspective displays in the cockpit for support of global
spatialorientation tasks in fighter aircraft. &flight simulatoreight pilots were required to simultaneously perform a local task
anda global task, i.e. closely followlaading aircraft, and detect threat zones. The lead aircraft was visible in the outside scene,
thethreat zones were presented on threfemift display configurations in the cockpit: a plan-view map display as is currently
usedin fighter aircraft, a plan-view moving map display as will be used shortly perspective map displdilot performance
was determined in terms of tracking accuracy (local task) and threat-zone detection accuracy (global task). The results of the
experimenindicate that navigational performance was best with the perspective map, dajdesed by themoving map dis
play. Wbrst performance was found with the static map disflaplay type did not significantly ffct the tracking accuracy
Implications of the use of perspective radar displays in the cockpit are discussed.
Author
Fighter Aircraft; Pilot Performance; Cockpits; Radarscopesadking (Position); Flight Simulators; Accuracy

19970040821Armstrong Lalh.Human Systems Centé&kfright-Patterson AFB, OH USA
The Optokinetic Cervical Reflex (OKCR) in Pilots of High-Performance Aircraft Interim Report Jun.1995 - Dec. 1995
Merryman, Ronald K., Armstrong Lab., USA; Apr1997; 93p; In English
Contract(s)/Grant(s): AF Proj. 7184
Report No.(s): AD-A329028; AL/CF-TR-1997-0082; No Copyrighta’k CASI; A05, Hardcopy; AO1, Microfiche

For over sixty years, researchers and engineers have based investigations and the design of cockpit displays and structure
uponthe presupposition that, during flight, the pilot maintains a head alignment coincident with the sivendital axis (Z-axis).
Recenfflight simulator studietave verified the existence of a pilot neck reflex which refutes this long-standing assumption. This
reflex, named the OptoKinetic Cervical Reflex (OKCR), occurs during visual flight and is theorized to be an attempt by the pilot
to stabilize a retinal image of the horizon to maintain spatial orientation. As a result, pilots view a fixer-horizon image and not
amoving-horizon. The objectives of the research were to determine if the optokinetic cervical reflex occurs during actual flight
of high performance jet aircraft and to model the response. This was an observational study in which the head positions of nine
pilots were recorded during actual F-15 aircraft flight and analyzed. Results indicate that the OKCR caused pilots to tilt their heads
duringaircraft bankAlso, the reflex was found to be independent of the bank phase: entering versus exiting the turn. The OKCR
wasshown to be strong, natural response and the flight results correlated extremely well with the simulator results. The impact
of these results on pilot training, spatial disorientation, physiological injury and, safdtthere-design of displays for aircraft
attitudeand virtual reality are discussed.
DTIC
Flight Simulators; Aicraft Performance; Disorientation; Display Devices; Reflexes; Pitatriing; Physical Examinations
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19970040820Army Aeromedical Research Lalkircrew Health and Performance DiFort RuckerAL USA
A Comparison of EEG and Evoked Response Data Collected in a UH-1 Helicopter to Data Collected in a Standard Labora
tory Environment Final Report
Caldwell,John A., JrArmy Aeromedical Research Lab., USA; Kely. Frank, Army Aeromedical Research Lab., USA; Roberts,
Kristi A., Army Aeromedical Research Lab., USA; Jones, Heber D., Army Aeromedical Research Lab., USA; Lewis, James A.,
Army Aeromedical Research Lab., USA; Aug. 1997; 120p; In English
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A329017; USAARL-97-30; No Copyrightyall: CASI; A06, Hardcopy; A02, Microfiche

The in-flight collection and analysis of physiological data such as central nervous system activity may provide real-time,
objectiveevaluations of aviator status during flight operations. Howdittle research has been done to assess the feasibility and
validity of such a strategysome investigation&onducted in the fixed wing environment) have suggested that tape-recorded elec
troencephalographic ( EEG) data are sensitive to changes in cockpit workload, but similar studies have not been performed in
rotary-wing aircraft. In addition, none of the pamstestigations have focused on real-time telemetry of EEG from pilots under
actualin-flight conditions, nor have they considered the feasibility of collecting valid cortical evoked potentials from helicopter
or fixed wing pilots in flight. The present investigation was designed to verify indications from a small, previously conducted
USAARL investigation that useable spontaneous EEG recordings could be made from helicopter pilots in flight. In addition, this
studyexamined the feasibility of recording and telemetering cortical evoked potentials from subjects flying a UH-1 helicopter
Twenty subjects (10 aviators and 10 nonaviators) were tested both in the labaratonythe aircraft. Spontaneous EEGs were
collectedonce during eyes-open and eyes-closed conditiotiseoground and once again in the @iortical evoked responses
(P300s)were collected once on the ground and twice in the air (initially after fadediprior to flying an instrumemtpproach).
The pilots remained 'on the controls’ during the collection of the second in-flight P300. Results confirmed indications from an
earlier investigation that it was feasible to collect and telemeter valid spontaneous EEG activiitgrBonmel flying onboard
a UH-1 helicopter
DTIC
Physiological Effects; Central Nervous System; Data Acquisition; RotamysMn-Flight Monitoring

1997004094 7Armstrong Lah.Human Resources Directoraldesa, AZ USA

Above Real-Time Training Applied to Air Combat Skills Final Report Jul. 1995 - Dec. 1996

Crane Peter M., Armstrong Lab., USA; Guckenber Dutch, ECC Internation&orp., USA; SchreibeBrian T, Hughes Tain-

ing, USA; Robbins, Robert L., Hughesalning, USA; Aug. 1997; 77p; In English

Contract(s)/Grant(s): F41624-95-C-30AF Proj. 123

Report No.(s): AD-A329018; AL/HR-TR-1997-0104; No Copyrightaik CASI; A05, Hardcopy; A01, Microfiche
Abovereal-time training (ART) is an instructional strategy in which events in a training simulator éastar than normal.

Three experiments were conducted to evaluate applications of ARTT for training air combat skills geth@nprocedures.

Two of these experiments were conducted with experienced Air Force F-16 pilots who practicedramdar skills, aimter

cepts,and emagency procedures using conventional, real-time simulation aiTAR 1.5 times real time. The pilots trained using

ARTT received the same number of training trials but less clock time in the simulator asaitetd in real time. All pilots were

thentested in real time. Pilots trained usingWRperformed radaskills tasks as well as pilots trained in real time. Pilots trained

usingARTT performed emgency procedures task®ore quickly than pilots trained in real time. In a third experiment, student

F-16 pilots practiced using air-to-air radar in real time or ARTT. Students trained using ARTT received more training trials in

approximatelythe same amount of clock time as the students trained in real tirfi@. #t&dents performed better on a real-time

testthan students trained in real time. It is concluded that for seletksl AR'T is more time dicient than conventional, real-

time simulation because it allows more events to be experienced within a given period of training fialgdsupported better

real-timetest performance under some conditions.
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The Use of Bifocal Soft Contact Lenses in the Fort Ruckendation Environment Final Report

Morse,Stephen E., Army Aeromedical Research Lab., USA; Reese, Melisa A., Army Aeromedical Research Lab., USA; Aug.
1997; 95p; In English
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Thereare problems with the compatibility of spectacles and certain helmet mounted electro-optical visual display systems.
Theincompatibility has been partially resolved with single vision contact lenses. Howess contact lenses have not helped
senioraviators, who must wear bifocal glasses due to firegbyopia. The purpose of this study was to compare the performance
of bifocal soft contact lenses with that of bifocal spectacle lenses to determine if contact lenses are an option for helping older
aviatorsmeet the visual requirements needed to fly military aircraft. Seventeen volunteer presbyopic aviators from Fort Rucker
werefitted with five bifocal soft contact lens combinations and bifocal glasses. Aof@asge investigation was conducted: a €lini
cal phase involving the fitting of thieifocal contact lenses; a laboratory phase involving measurements of visual functions; a simu
lator phase involving measures of visual performance in simulated flight conditions; and an operational phase consisting of
subjective responses regarding in-flight use of bifocal contact lenses. In general, vision in the best performing bifocal contact
lensegdypically was slightly reduced from vision in bifocal spectacles. The amount of the redaationhether it was clinically
significant, depended on the refractive error of the subject (myopes generally performed better), the add group of the subject (low
addgroup subjects performed better), and the type of bifocal contact lasosperformed flight simulation maneuvers better
in bifocal contact lenses than in bifocal glasses, and they evaluated their own ease of vision while performing aviation duties to
be much easier in bifocal contact lenses than in bifocal glasses. In actual flight operations, each aviator preferred bifocal contact
lensesover bifocal spectacles. Bifocstft contact lenses are an acceptable alternative to glasses for presbyopic aviators, However
thereis not one specific bifocal lens type that performs optimally on all subjects.

DTIC
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19970041113Logicon Echnical Services, IncDayton, OH USA
Computer Modeling of Operator Mental Workload during Target Acquisition: An Assessment of Redictive Validity In-
terim Report Apr. - Dec. 1996
Vidulich, Michael A., Armstrong Lab., USA; See, Judi E., Logiceahnical Services, Inc., USA; Jan. 1997; 47p; In English
Contract(s)/Grant(s): F41624-94-C-6007; AF Proj. 7184
Report No.(s): AD-A328970; AL/CF-TR-1997-0018; No Copyrighta’k CASI; A03, Hardcopy; A01, Microfiche

The predictive validity of computer simulation modeling of thgerators mental workload and situational awareness (SA)
during a taget acquisition mission was assessed in the present Bilelyase 1, twelve participants completed a seriesgttar
acquisition trials in a laboratory flight simulator and provided subjective ratings of workload (using the Subjective Workload
Assessmerifechnique (SWAT)) and SA (using the Situationalvreness RatingeEhnique (SAR)). In Phase 2 computer mod
elsof the laboratory task were constructed using the Msaimt modeling tool. The visual, auditpkynesthetic, cognitive, and
psychomotocomponents of the workload associated with each task were estimateskdrtd obtain the measures of average
andpeak workload. The results from the lab data versus the Micro Saint data were similar but not ioheli¢iaahg the computer
modelswere partially but not completely valid predictors of mental workload $Ad The computer modeling appeared to be
a more dective predictor of SA rather than mental workload.
DTIC
Computerizedimulation; Widrkloads (Psychophysiology); Psychomotor Performance; Figmiulators; Mental Performance;
Ratings

199700412170klahoma Uniy Norman, OK USA
Useof Object-Oriented Programming to Simulate Human Behavior in Emergency Evacuation of an Aaraft’s Passenger
Cabin Final Report
Court,Mary C.,Oklahoma Uniy USA; Marcus, Jéfey H., Federal Miation Administration, USA; Aug. 19971p; In English
ReportNo.(s): AD-A329462; DOT/RA/AM-97-20; No Copyright; Arail: CASI; A03, Hardcopy; A01, Microfiche

Progressn the development of a computerized aircraft cabin evacuation model is described. The madebkiatd pur
pose(1) to supplement current certification tests that use human subjects, and (2) to serve in the investgatiaft accidents
asa reconstruction tool and identify factors influencing survival of passengers. For the model to be a valid predictive tool when
simulating aircraft accidents, the toxic and debilitatifgason passenger behavior of fire and smoke must be modeled. Other
aircraft cabin evacuation models use an expert system/rule-based approach to simulate these effects. The work described her
present@n object-oriented approach to modeling human behavior in aircraft cabin evacuations. Object-oriented programming
(OOP)lends itself to the modeling of complex systems. G@&Undation is modularityDOP allows a one-to-one correspondence
with the physical world, and thus, eases the burden of model validagilishation is critical to the successful use of a model as
apredictive tool and involvetesting to ensure that the model accurately reflects the behavior of a real system. Easing model val
idationis of particular importance since the real systeamvironment is hazardous, and perform ingtaeis on the real system
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is either impossible or not repeatable. The result of this work will help to expand the simsilagipabilitiesn improved passen
gerqueuing analysis by allowing the incorporation of human behavior into class objects.
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19970041345Armstrong Lah.Neuropsychiatry BrangtBrooks AFB, TX USA
Pilot Personality: Gender and CaeerLevel Differences Interim Report Aug. 1996 - Jul. 1997
King, Raymond E., Armstrong Lab., USA; Callistdoseph D., Armstrong Lab., USA; Retf|&faul D., Armstrong Lab., USA,
McGlohn, Suzanne, Armstrong Lab., USA; Jul. 1997; 19p; In English; Sponsored in part by the Air Force Medical Operating
Agency
ReportNo.(s): AD-A328845; AL/AO-TR-1997-0095; No Copyrighty#il: CASI; A03, Hardcopy; A01, Microfiche

Little work has been done to examine personaliigdihces between female and male Air Force pildis. current study
investigates gender fi#frences at beginning and mid-career points. These samples are compared to non-pilots controls. Female
pilots differ from control subjects on most variables. Female student pilots are higleuticism and Openness than male
studentpilots. Mid-career female pilots are found only to be higher on Agreeableness compared to mid-career male pilpts. Finally
differences are also found when comparing female student pilots to fi@dadareer pilots with the student pilots higher on -Neu
roticismand lower on Agreeableness.
DTIC
Psychological &sts; Aicraft Pilots; Personnel Development

19970041435Armstrong Lah.Brooks AFB, TX USA
Psychological Aspects of Yiators’ SuccessFinal Report 22 Dec. 1995 - 30 Sep. 1996
McGlohn, Suzanne E., Armstrong Lab., USA; Dec. 1996; 67p; In English
Contract(s)/Grant(s): MIPR-96MM6644
Report No.(s): AD-A328834; No CopyrightyAil: CASI; A04, Hardcopy; AO1, Microfiche

This study compared female and male Air Force pilots across fdaridg methodologies. A computerized interview survey
indicated several gender differences in attitudes toward military aviation. Males appear to continue to be uncomfortable with
mixedsquadrons. Females seem to have concerns about flying in combat. An in-depth personality test showed female pilots were
in between male pilots and college student controls. A more global personality study showed that thésecamedibetween
early and mid-career female pilots with apparent changes across time. Finally, a new test of pepsyealityathologyand
crewinteraction was developed in order to more specifically quantify geselection, training, and retention issues.
DTIC
Personality; Aicraft Pilots; Males; Females; Personalitests; Surveys
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19970040559Polish Aviation Works, SZEF ProgramuSwidnik, Poland

Computer Simulation of a Hovering Helicopter's Rotor Blade Motion and During Hovering Manoeuvies SymulacjaKom-

puterowaRuchu Lopaty Vifnika Smiglowca w Zawisie i Podczas Manewrow w Zawisie Smiglowca

Bronowicz, Jan, Polish Aviation Works, Poland; Transactions of the Institute of Aviation Scientific Quarterly; 1997, no. Nos.

149-150,pp. 177-183; In Polish; Also announced as 19970040543; No Copyrighl; BASI; A02, Hardcopy; A03, Microfiche
Resultsof computer simulation of a PZL-Sokol main rotor blade during hovering maneuvers are presented. The most impor

tantparameters, which have been analyzed were the distance of rotos kladié’om helicoptés tail boom and the distanoé

blade’send from the ground. The casilanding in inclined terrain during hovering maneuvers while leaning the front landing

gearon the ground was considered. The analysis assumed that: a) main rotor blades are ceffigiletelyo) the rotor control

form is taken from an on-board recorder BUR 1-2 without any changes and smoothing. Swagtgséten is sampleevery

0.25s. There was assumétht swashplate’position changes linearly between sampling; ¢) fuselqumsition in the coordinate

systemconnected with the ground (y axis is vertical, X axis is pointed ahead perpendiculadyatdsyis pointed to the right)

is read from BUR 1-2 recorder; and d) atmospheric parameters were assumed as follows: wind=spe&d,vthe helicopter
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is in wind’s bed, barometric height H = 1700 m, air temperature t(sub H) = +12.0 C. The analysis consisted of computational simu
lation of main rotor blade’ motionwith main rotor control parameters assumed (chi, eta, phi(sub 07WN) = f(t)). Main rotor angle

of attack was assumed alpha(sub WN) = theta - 4.5 deg., where 4.5 deg. is an angle of imdfliritioshaft to the line perpendic

ularto a horizontal assembly line of a helicopter (theta angle is measured in the coordinate system connected with the horizontal
assemblyline of a helicopter). Blade motion was simulated with the use of a computer program, which is the property of a design
bureauof ZBR WSK PZL-Swidnik SA. In the program, blade deformation and nonstationary aerodymarédscluded. Blade
deformation is determined on the basis of Galeskinéthod. The problem of blade deformatiosdbred in three planes together;

two bendings and a torsion of the blade. Ten forms of free vibration of the blade were assumed (3 in the plane of rotation, 5 in
theplane of thrust, 2 torsional). Forms of vibrations are of twierift kinds; articulated blade with &tiéss in the rotatioarticu

latedjoint, and blade with the blocked horizontal articulated joint (a blade on bbthiter) and with stifness in rotation articu

latedjoint. Both kinds of vibration forms enabled to model the nomtibn of the blade and its action after hitting the bottom
limiter. Simulation shows, that during hovering wHianing the front landing gear on the slope 13 deg. inclined, the ends of the
rotor blades may approach the ground at a distance smaller thansastanteMoreover the simulation shows, that during hever

ing even very brutal longitudinal control doesmmiake any collisions with the helicopter design parts.
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19970040606National Aerospace Lalrlight Div,, Amsterdam, Netherlands
Embedding Adaptive JLQG into LQ Martingale Contr ol with a Completely Observable Stochastic Conti Matrix
Everdij, M. H. C., National Aerospace Lab., Netherlands; Blom, H.. ANBtional Aerospace Lab., Netherlands; Feb. 21, 1996;
43p;In English; Figures in this document may not be legible in mic
Report No.(s): PB97-191886; NLR-TP-95202-U; No Copyrighiil CASI; A03, Hardcopy; A01, Microfiche

With jump linear quadratic Gaussian (JLQG) control one refers to the control under a quadratic performance criterion of a
linear Gaussian system, the cfieients of which are completely observable, while they are jumping according to the finite-state
Markov process. \Wh adaptive JLQG one refers to the more complicated situation that the finite-state process is only partially
observable. Although many practically applicable results have been developed, JLQG and adaptive JLQG control are lagging
behind those for linear quadratic Gaussian (LQG) and adaptive LQGirhha this paper is to help improve the situation by
introducingan exact transformation which embeds adaptive JLQG control into LQM control with a completely observable sto
chasticcontrol matrix.
NTIS
Adaptive Contl; Stochastic Rscesses; Aircraft Contf; Martingales; Linear Quadratic Gaussian Cookr Control Theory

19970040659National Aerospace LabAmsterdam, Netherlands
Elliptic Surface Grid Generation on Minimal and Parametrized Surfaces
SpekreijseS. P, National Aerospace Lab., Netherlands; Nijhuis, G. H., National Aerospace Lab., Netherlands; Boerstoel, J. W
NationalAerospace Lab., Netherlands; M8y 1995; 37p; In English; NASA @vkshop on Surface Modeling, Grid Generation
andRelated Issues in CFD Solutions, May 1995, Cleveland, OH, USA; Figures in this document may not be legible in mic
Contract(s)/Grant(s): NIVR-03303N
Report No.(s): PB97-191845; NLR-TP-95122-U; No Copyrigh&il CASI; A03, Hardcopy; A01, Microfiche

An elliptic grid generation method is presented which generates excellent boundary conforming grids in domains in 2D physi
cal space. The method is basedtloa composition of a algebraic and elliptic transportation. The composite mapping obeys the
familiar Poisson grid generation system with control functions specified by the algebraic transformation. New expressions are
givenfor the control functionsGrid orthogonality at the boundary is achieved by modification of the algebraic transformation.
NTIS
Grid Generation (Mathematics); Computer Aided Design¢raiit Design; Computational Fluid Dynamicsy® Dimensional
Bodies; Minimal Surfaces
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Numerical simulations of a two-dimensional airfoil, controlled by an applied moment in pitch and an airfoil controlled by
jets,were investigated. These simulations couple the Reynolds-avé¥ages Stokes equations and Eukeequations of rigid
body motion, with an active control system. Controllers for both systems were designed to track altitude commands and were
evaluatedyy simulating a closed-loop altitude step response using the coupled system. The airfoil controlled by a pitching moment
usedan optimal state feedback contrallarclosed-loop simulation, of the airfoil with an applied moment, showed thatibe
tories compared very well with quasi-steady aerodynamic theory, providing a measure of validation. The airfoil with jets used
acontroller designed by robust control methods. A linear plant model for this system was identified using open-loop data gener
atedby the nonlinear coupled system. A closed-loop simulation of the airfoil with jets, showed good tracking of an altitude com
mand.This simulation also showed oscillationgfie control input as a result of dynamics not accounted for in the control design.
This research work demonstrates how computational fluid dynamics, coupled with rigid body dynamics, and a control law can
be used to prototype control systems in problematic nonlinear flight regimes.
Author
Navier-Stokeg&quation; Feedback Comtt; Nonlinear Systems; Airfoils; Active Coalr Computational Fluid Dynamics; Rigid
Structures;Contwol Theory; Contollers; Dynamic Conwl; Equations of Motion; Pitching Moments

199700414850ld Dominion Univ, Dept. of Mechanical Engineerinorfolk, VA USA
Nonlinear Transient Thermal Analysis by the Foce-Derivative Method Final Report Period ending 3 Jan. 1996
Balakrishnan, Narayani.MOld Dominion Univ, USA; Hou, Gene, Old Dominion UnjWJSA; Nov 1997; 165p; In English
Contract(s)/Grant(s): NAG1-1567
ReportNo.(s):NASA/CR-97-206354; NAS 1.26:206354; ODURF-140452; No CopyrightilACASI; A08, Hardcopy; A02,
Microfiche

High-speed vehicles such as the Space Shuttle Orbiter must withstand severe aerodynamic heating during reentry through
theatmosphere. The Shuttle skin and substructure are constructed primarily of aluminum, which must be protected during reentry
with a thermal protection system (TP8&)m being overheated beyond the allowable temperature limit, so that the structural integ
rity is maintained for subsequent flights. High-temperature reusable surface insulation (HRSI), a popular choice of passive insula
tion system, typically absorbs the incoming radiative or convective heat at its surface and then re-radiates most of it to the
atmosphere while conducting the smallest amount possible to the structure by virtue of its low diffusivity. In order to ensure a
successfuthermal performance of the Shuttle under a prescribed reentry flight profile, a preflight reentry heating thermal analysis
of the Shuttle must be done. The surface temperature profile, the transient response of the HRSndtér@structural temper
aturesare all required to evaluate the functioning of the HR&in3ient temperature distributions which identify the regions of
high temperature gradients, are also required to compute the thermal loads for a structurastressrmahalysis. Furthermore,
a nonlinear analysis is necessary to account for the temperature-dependent thermal properties of the HRSI as well as to mode
radiationlosses.
Derived from text
SpaceShuttle Orbiters; Thermal Btection; Structural Analysis; Bflight Analysis; Reentry Effects; Insulation; Adynamic
Heating; Structural Failue; Temperatue Dependence;emperatue Distribution; Bmperatue Effects; Thermal Sisses

19970041631National Aerospace LabAmsterdam, Netherlands
Mission Support System Computer Aided Mission Peparation at Airbase Level (MSS/C)
deMoel, R. B, National Aerospace Lab., Netherlands; Aug. 18, 1995; 16p; In English; Netherlands Association of Aeronautical
EngineerdMeeting, 28 Apr1994, USA; Sponsored by Netherlands Association of Aeronautical Engineers, Netherlands
Report No.(s): PB97-182570; NLR-TP-94552-U; No Copyrighiil CASI; A03, Hardcopy; A01, Microfiche

All route planning systems need geographidarmation as background for navigation. The current geographical informa
tion is not appropriate for usage in automated mission planning/preparation systems. After an overviewsdfi884&y'charac
teristicsthe design decisions concerning geographical information in MSS/C will be presented and a historical overview will be
given.It appears that this type of application is a continuous struggle between requirement and state-of-the-art technology
NTIS
Aircraft Instruments; Computer Aided Mapping; Mission Planningidect Development
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Note on pole assignment in uncertain systems

SoylemezM. T., Univ of Manchesteinst of Science andethnology UK; Munro, N.; International Journal of Control; March
101997; ISSN 0020-7179; vol. 66, no. 4, pp. 487-497; In English; Copyrightt: Assuing Activity
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A new method fofull-rank state-feedback pole assignment is introduced. A particular advantage of this method is that no
freedomin the design parameters is lost. Hence, further design problems such as robust pole assignment in uncertain systems ar
alleviated. An application of this feature is shown for a particular linear model of the F16 aircraft. The connections between state
feedbackand several concepts in the literature such as incomplete input feedback, incomplete state feedback, output feedback anc
incompletepole assignment are also given.
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19970040793Boston Uniy, College of Engineerindoston, MA USA
Analytical Studies of Boundary Layer Generated Aicraft Interior Noise Final Report 15 Mar. 1995 - 30 Sep. 1997
Howe, M. S., Boston UniyUSA; Shah, A.., Boston Uniy, USA; Oct. 06, 1997;16p; In English
Contract(s)/Grant(s): NAG1-1688
ReportNo.(s): NASA/CR-97-205881; NAS 1.26:205881; AM-97-027; No CopyrighgilACASI; A06, Hardcopy; A02, Micro
fiche

An analysis is made of the "interior noise” produced by high, subsonic turbulent flow over a thin elastic plate partitioned into
"panels”by straight edges transverse to the mean flow direction.cbhigguration models a section of an aircraft fuselage that
may be regarded as locally flat. The analytical problem can be solved in closed form to represent the acoustic radiation in terms
of prescribed turbulent boundary layer pressure fluctuations.cises are considered: (i) the production of sound at an isolated
panel edge (i.e., in the approximation in whileh correlation between sound and vibrations generated at neighboring edges is
neglected), and (ii) the sound generated by a periodic arrangement of identical panels. The lattersproiderble to exact
analytical treatment provided the panel edge conditions are the same for all panels. Detailed predictions of the interior noise
dependon a knowledge of the turbulent boundary layer wall pressure spectrum, and are given here in terms of an empirical spec
trum proposed by Laganelli andalfe. It is expected that these analytical representations of the sound generated by simplified
models of fluid-structure interactions can used to validate more general numerical schemes.
Author
Aircraft Noise; Turbulent Boundary Layer; Boundary Layers; Pressure Oscillations; Subsonic Flow; Vibration; Fuselages;
SoundWaves; Tirbulent Flow; Véll Pressure

19970040804National Aerospace Lab-luid Dynamics Diy Amsterdam, Netherlands
Prevention of Buzz-Saw Noise by Acoustic Lining
Sijtsma, P., National Aerospace Lab., Netherlands; Mar. 24, 1995; 36p; In English; 1st; 16th; Joint CEAS#AdAGOUSLiC
Conferencel2-15 Jun. 1995, Munich, Munich, Germa@ermany; Sponsored by National Oceanic and Atmospheric Adminis
tration, USA
Report No.(s): PB97-191852; NLR-TP-95154-U; No CopyrighiilA CASI; A03, Hardcopy; A01, Microfiche

Expressions are derived describing the generation of buzz-saw noise, occuring upstream of a ducted rotor with supersonic
relativetip speed. In contrast with earlier wash this mattera fully three-dimensional, non-linear theory is used, in which the
effect of acoustic treatment is included. In the sound spectrum of a hard-walled duct, the theory predicts peaks at close-to-reso
nancefrequencies. Moreovea substantial suppression of buzz-saw noise is predicted for a duct wall with acoustic lining, depend
ing on the liner characteristics. Calculations with estimated input are in good agreement with measurements.
NTIS
Aircraft Engines; Tirbofans; Noise Reduction; Supersonic Speed; Ducts; Gaaspr Rotors

19970041566Cambridge Acoustical Associates, Indedford, MA USA

An Evaluation of Structural Damage (Window Breakage) Potential in Caliente, NV Under Current Supersonic Flight
Restrictions at Nellis AFB Interim Report Oct. 1996 - Jan. 1997

Garrelick, Joel, Cambridge Acoustical Associates, Inc., USA; Martini, Klye, Cambridge Acoustical Associates, Inc., USA;
Brown, Ron, Wle Labs., Inc., USA; Downing, J. M., Armstrong Lab., USA; Jan. 1997; 19p; In English

Contract(s)/Grant(s): F41624-94-C-9007; AF Proj. 3005
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Report No.(s): AD-A329470; AL/OE-TR-1997-08; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

During November 1996 a series of tests was performed in and around Calientdd¥ tests, performed by the firms of
Cambridge Acoustical Associates, Inc., and Wyle Laboratories, Inc., are part of a Small Buosioestive Research (SBIR)
project, being sponsored by the Armstrong Laboratory of the USA Air Force. The project objective is tonmagerement
techniqueghat simulate structural response to sonic booms, and in turn allow one to assess potentiabdpetagiéy to uncen
ventional structures. The goals of the Caliente tests were twofold. The first was to provide additional data for the validation of
thetechniques. Theecond was to demonstrate the process by which such measurements may be used to perform an environmental
(structural)damage assessment. This report focuses on the tatierit the overall environmental impact on Caliente, supersonic
operationdsrom Nellis AFB have recently been prohibited within five miles of the town. to evaluate the adequacy of this restriction
with respect to avoiding structural damage, window damage to be exact, a part of our test plan was devet@slirement
surveyof various windows throughout the town. From these data we have simulated their peak response (stress) to the sonic boom
environmenevaluated under the above mentioned flight restrictiaenty windows were tested, including those of a number
of commerciabuildings, the librarytrain station, and one of the auxiliary hospital buildinggn@&w installations with a notiee
ablerattle are not readily simulated and were excluded from the ensemble.) Based on our simulations, the least susceptible to dam
ageis a window of the Bureau of Land Management (BLM) Building and a train station window is the most vulnerable. For all
windows,no additional breakage is anticipated under current flight restrictions.
DTIC
Damage Assessment; Erorimental Contl; Sonic Booms; Buildings; Performancests

19970042874NASA Ames Research Centdfoffett Field, CA, USA
Image registration for pressue-sensitive paint applications
Bell, J. H., NASA Ames Research Cent, USA; Mclachlan, B. G., NASA Ames Research, C&#eExperiments in Fluids;
November 1996; ISSN 0723-4864; vol. 22, no. 1, pp. 78-86; In English; Copyrigik; issuing Activity

Pressure-sensitive paint (PSP) data are generally derived by rationing two imag&Pet@ated wind tunnel model. One
image is taken at a known 'wind-off’ reference pressure while the other is taken at the test condition, in order to factor out the
effects of nonuniform illumination and paint thickness. However, airloads on the model cause it to move during testing with
respecto both the camera and the illumination source used to excite th@R&Pthe raw PSP images must be aligned, or-regis
tered,by means of a spatial transfor@nce a proper ratioed image is obtained, image coordinates must be related to model coordi
natesso that pressure data can be obtained at the desired points on the model. This article compares several transforms used fc
imageregistration, and demonstrates the use of the projective equation of photogrammetry to relate model to image coordinates.
An applicationin a small-scale wind tunnel test is shown, demonstrating mapping of pressure data to the three-dimensional model
surface.
Author (EI)
Image Pocessing; Mathematical Models; Paints; Pattern RegistratioesBue Measuement; WWhd Tunnels
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1997004054 7Warsaw Echnical Uniy, Inst. Techniki Lotniczej i Mechaniki Stosowané}oland

Education in Helicopter Engineering at Warsaw University of Technology Ksztalcenie w Dziedzinie Smiglowcow na

PolitechniceWarszawskiej

Lucjanek,Wieslaw Warsaw ‘Echnical Uniy, Poland; Tansactions athe Institute of Aiation Scientific Quarterly; 1997, no. Nos.

149-150,pp. 31-36; In Polish; Also announced as 19970040543; No Copyrigdt; EASI; A02, Hardcopy; A03, Microfiche
WarsawUniversity of 'echnology is only one of two civil universities in Poland which together with the Military Academy

of Technology diers education and research in helicopter engineering. At the Faculty of Power and Aeronautical Engineering,

in the framework of Mechanics amesign of Machines and within the speciality of Aeronautics and specialization Aircraft, the

programof Helicopters is placed. In the paper particular attention is paid to the 5-year Master of Science degree helicopter program

is described. Since thE991/92 academic yedhe Faculty has implemented a nawdividual, credit based system of education.
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Thegeneral idea of the systemdsscribed, an example of the Helicopter program is given and some topics of diploma projects,
recentlycompleted, are included.

Author

Aemonautical Engineering; Education; Helicopters

19970040548Komisja Wroplatowa AR Poland
International Helicopter Institutions and Organizations Miedzynarodowe Instytucje i Organizacje Smiglowcowe
Witkowski, Ryszard, Komisja Woplatowa AR Poland; Tansactions of the Institute o¥iation Scientific Quarterly; 1997, no.
No0s.149-150, pp. 37-42; In Polish; Also announced @870040543; No Copyright,vail: CASI; A02, Hardcopy; A03, Micro
fiche

The portion of helicopters in world aerial fleets make up approx. 10% in civil aviation and approx. 50% in air forces. The
dynamicand fatigue character of helicopter design loading and operational specifics in the helicopter fleet, which operate from
field aerodromes and at low altitude, don't fit the laws and technical regulations for aeroplanes. Differences in operation have
causedhe need for separate rights and rules for helicopters to be written. These rules areferféem wiflifferent countries and
areasln order to unify the principles of helicopters’ design and operation, a trend to sgaunjzations, associations and institu
tionson an international scale, which are involved in selected helicopter subjects is taking place. Equal rules of helicopters’ design
or unified regulationsire described in theAF Sport Statute-Book. The paper mentions and briefly describes fields of activity and
goalsof the most famous institutions and helicopter (rotorcraffoizations, which include alsmtional oganizations available
for foreign members (for example AHA). A short review of Polish connections with some of thae&ations is included. In
conclusion, the paper considers the increasing Polish activity in the international helicopter forum, especially in the aspect of
approachind?olands integration with international structures like the European Union @KONAN expression of the increased
activity is made by the establishment of the Polish Helicopter Association (PHA). This establishment could pave the way in
becominga member of the European Helicopter Association.
Derived from text
Helicopters; Oganizations; Regulations; Rules; International Cooperation
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