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COMMENTS ON THE PAPER: THE EFFECT OF EXTERNAL DAMPING
ON THE STABILITY OF BECK'S COLUMN {II

THE authors have considered stability of a cantilever under a tangential, compressive end­
load when external damping is also present. As has been shown in [2, 3], the external
damping has a stabilizing effect in this problem. The authors, moreover, have shown that
the critical (flutter) load approaches afinite value as the value of external damping becomes
large. They then state that this effect "seems to have escaped previous investigators, ..",

This statement is not true.
The fact that certain damping mechanism--especially external damping-may lead

to such a limiting result has been known in aeroelasticity problems, for examine in the case
of the bending-torsional flutter of a swept wing in a high-density, low-speed flow [4]. As is
shown by Prasad et al. in [4], for certain values ofthe angle of sweep and the aspect ratio, the
flutter load parameter admits finite limiting values as the mass-density of the surrounding
fluid becomes large, i.e. as the external damping becomes large ;t see curves corresponding
to e = 50, 25 of Fig. 2 in Ref. [4]. An additional fact, which is shown in Fig. 3 of Ref. [4],
is that the corresponding critical frequency in such cases approaches zero with the increase
in damping. This is not noted by Professors Plaut and Infante because they do not calcu­
late the limiting critical frequency. This fact, and other results obtained by these authors,
can be easily arrived at by trivial specialization of results in Ref. [3]. Since, in the present
case, internal damping and Coriolis forces are zero, we set (j = f3 = 0, v = 1, y == ~ and
F 2 == p in equation (17)t of Ref. [2], to obtain

(1)

(2)

(3)

(4)

where
PI = 4~, Pz = 4~z+«(Or+w~)+P(bll +bn)

P 3 = 2~[(Or +(O~ +p(bll +bn )]

P4 = pZ[bllbn-b21b12]+p[(Oibn+Q)~bl1]+rorQ)L

and where the constants rot, rot bll , b22 , b 12 and bZ1 are given in [3, p. 1279]. At the
threshold of stability, ro is real and from (1) we obtain

2 P3 (P3)2 P3
Q) = - and - P2-+P4 = °

PI P 1 PI

which define the critical values of (0 and p. Substitution from (2) into (3) yields the critical
values of Q) and p in terms of ~. In particular, as ~ -+ 00 we obtain

(02 = ![P(bll +bn)+(Oi+(O~]

t Note that the parameter /l in Fig. 2 of Ref. (4) is inversely proportional to the density of the fluid Thus
large values of damping correspond to small values of /l.

:I: This equation corresponds to a two-term Galerkin approximation. Note that a two-term Galerkin approxi.
mation in [4] yields a similar equation.
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and

Equation (5) yields
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(5)

Pcr =
w2

+W
2

1 2 ~ 40.0
bll +b22

as compared with 39·4 obtained by the authors, using a two-term modal approximation;
a more accurate result can be obtained if we use equations (9) and (12) of Ref. [3]. The
important fact, however, is that if (5) is satisfied, then from (4) the critical frequency is zero,
i.e. there is no motion, and hence no flutter. Of course for elarge but finite, the critical
frequency is small but non-zero, while Pcr may be very close to its limiting value.
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