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Table 3 Effect of various terms
(transonic flights, shots 81 and 82)

Cases

the analysis technique used herein assumed that the motions
could be decoupled and fitted separately, this may be the cause
of the failure to fit the two supersonic flights adequately.
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N.B. Cf term was allowed to be unique for each flight (see below): shot
81 =-0.045; shot 82 = 0.016.

highest roll damping derivative, Q = —20.39, exists when
the fins are cupped into the director^ of roll. Also, note that
the quality of fit (note PE-0 for case 2) is excellent and the
listed probable errors are equivalent to the expected measure-
ment precision. The remaining cases (3 and 4) demonstrate the
effect of Q and Q K, respectively, on the theoretical fit.
Neither of these terms significantly improved or altered the
quality of fit.

The two transonic flights (shots 81 and 82) that were
reanalyzed during the present investigation were at Mach
numbers of 1.028 and 1.092, and both were rolling in the
counterclockwise direction. These flights were also fitted using
the modified moment expansion, Eq. (2), and the results are
shown in Table 3. Case 1 of this table is similar to the original
expansion used in Ref. 1, and the quality of fit (PE-0 = 132) is
very poor, demonstrating that additional terms in the moment
expansion are required. Case 2 is similar to case 1 with the ad-
dition of the C^term. This term significantly improved the
quality of fit (PE-0 = 4.40); however, the probable error is
still three times larger than the measuring accuracy associated
with these models. The fit represented by case 3 included the
quadratic velocity term C^F2 in addition to the other terms,
and the associated probable error is consistent with the ex-
pected measurement precision (PE-</>=1.27). Also note that
Clp for this case (C(p = - 18.29) falls between C, and C. ,
as determined from the subsonic flights. Since both models
were rolling in the counterclockwise direction, the unique
values for C(p+ and Ctp_ could not be determined.

All attempts to reanalyze the measured roll profiles of the
two supersonic flights (shots 87 and 88) were unsuccessful. As
noted previously, both these flights were near the classic pitch-
roll resonant condition (PAoN« 1.0), and for this condition
the angular and rolling motions are strongly coupled. Since

Concluding Remarks
A modified expansion for the rolling moment coefficient

has been developed and was used successfully in fitting ex-
perimental flight data for a wraparound fin configuration. It
is believed that the results obtained at the subsonic and tran-
sonic conditions add significantly to the understanding of the
rolling motions associated with these configurations. These
results indicate that different values of the roll damping
derivative C(D exist, depending on the direction of spin and
also that the "roll driving moment QQ is a strong function of
velocity throughout the transonic regime.

References
1Whyte, R.H., Buff, R.S., Hathaway, W.H., and Winchenbach,

G.L., "Subsonic and Transonic Aerodynamics of a Wrap-Around Fin
Configuration," AIAA Paper 85-0106, Jan. 1985.

2Kim, Y.H. and Winchenbach, G.L., "The Roll Motion of a Wrap-
Around Fin Configuration at Subsonic and Transonic Mach
Numbers," AIAA Paper 85-1777, Aug. 1985.

3Murph'y, C.H., "Free Flight Motion of Symmetric Missiles,"
Ballistic Research Laboratory, Aberdeen Proving Ground, MD,Rept.
1216, July 1963.

4Whyte, R.H., Winchenbach, G.L., and Hathaway, W.H., "Sub-
sonic Free Flight Data for a Complex Asymmetric Missile," Journal
of Guidance and Control, Vol. 4, Jan.-Feb. 1981, pp. 59-65.

5Sabot, S.M., Chapman, G.T., and Winchenbach, G.L., "Com-
parison of Various Drag Coefficient Expansions Using Polynomials
and Splines," AIAA Paper 84-2113, Aug. 1984.

6Chapman, G.T. and Kirk, D.B., "A Method for Extracting
Aerodynamic Coefficients from Free Flight Data," AIAA Journal,
Vol. 8, April 1970, pp. 753-757.

ERRATA
•"Optimal Multiple-Impulse Time-Fixed Rendez-

vous Between Circular Orbits," Vol. 9, No. 1, 1986, pp.
17-22. In Fig. 4 on p. 19 the number of impulses for the
/3 = 0 and TIME = 0.4 case should be labelled as 2 rather
than 3. The case of /3 = 270 does require 3 impulses as
indicated.


