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AN ACQUISITION METHOD OF PITCH DAMPING
DERIVETIVES OF A BODY IN WIND
TUNNEL FREE-FLIGHT TESTING

"He Longde

(Institute of M‘eqh’“anirqs,,Academia Sinica)

Abstract A method to the prdblem of obtaining nonlinear pitch
damping derivatives from an obé,éi‘ved angtliar motion of a body in tun-
nel free-flight testing is presented, The pitch damping derivatives as
a function of instantaneous angular displacement are obtained to fit the
observed angular data by the nonlinear differential equations of motion,
It is assumed that the damping per cycle is small, the damping coef-
ficient is symmetrical, Then the pitch damping derivatives .as a function
of oscillation amplitude are obtained by applying the Kry];)ff—B‘ogoliuboff
equivalent linearization technique to instantaneous damping, These damp-
ing derivatives as a function of oscillation amplitude have a good preci-
sion, In conclusion, the nonlinear pitéh damping derivatives represent-
ed as a function of oscillation amplitude are more .suritable for wind
tunnel free-flight testing, and the nonlinear pitch damping derivatives

are reliable in the amplitude range of testing data,

Key words wind tunnel free-flight, high angles of attack, pitch

damping derivatives, nonlinear, data reduction
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