NASA Technical Memorandum 107578

P33

A HISTORICAL OVERVIEW OF
TILTROTOR AEROELASTIC RESEARCH
AT LANGLEY RESEARCH CENTER

Raymond G. Kvaternik

April 1992

(VATA-TY=1070T ) A BTSTUTICAL WO RVITR L0 DRSS P
TILTenTile 4 A0 _LASTIL «F LFARCH AT LANGLTY o
KT LTASC T NTEA (NALH) LIV RS B T
Uncl
/ DAAFM 17

NASA

National Aeronautics and
Space Administration

Langley Research Center
Hampton, Virginia 23665-5225






A Historical Overview of Tiltrotor Aeroelastic Research
at Langley Research Center

Raymond G. Kvaternik
NASA Langley Research Center
Hampton, VA

Abstract

The Bell/Boeing V-22 Osprey which is being developed for the U. S.
Military is a tiltrotor aircraft combining the versatility of a helicopter with
the range and speed of a turboprop airplane. The V-22 represents 2
tiltrotor lineage which goes back over forty years, during which time con-
tributions to the technology base needed for its development were made by
both government and industry. NASA Langley Research Center has made
substantial contributions to tiltrotor technology in several areas, in particu-
lar in the area of aeroelasticity. The purpose of this talk is to present a
summary of the tiltrotor aeroelastic research conducted at Langley which
has contributed to that technology.

A brief review of early work at Langley which is relevant to the subject
area is presented first. This work includes the propeller whirl flutter
studies conducted in the early 1960s and the studies carried out during the
mid- and late-1960s dealing with the whirl flutter behavior of both
propellers having blades with flapping hinges and high-bypass-ratio ducted
fan-jet engines. The major portion of the talk addresses the tiltrotor
aeroelastic studies which were conducted later, first (1968-1972) in support
of the program which led to the XV-15 tiltrotor technology demonstrator
and more recently (1984-1985) in support of the V-22 tiltrotor aircraft
development program. Tllustrative results obtained from wind-tunnel tests
of several different tiltrotor models in the Langley Transonic Dynamics
Tunnel are presented and discussed. A Langley-developed tiltrotor
aeroelastic stability analysis called PASTA is described and correlations
with the aforementioned test results are presented. Current and planned
tiltrotor aeroelastic research at Langley 1s described in light of NASA's
proposed Advanced Tiltrotor Transport Technology Program.
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