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electrode characteristics and is more complicated than the
high-frequency breakdown calculation. Nevertheless the
arguments presented here show that Gardner’s results, sur-
prising as they initially appear, are quite plausible.
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N error in the article has been pointed out by Ellen.!
Equation (50) should obviously read,

[ =gn/gn = [1 + $ga/901/[1 + (gsi/g0)  (50)

In Fig. 16, the ordinates f should be relabelled as 1/f. Tt is
to be noted that this error would not have any effect on the
A# for small g7 since the factor 2[£]¥2/(1 + f) equals 2[1/f]%/2/
(1 4+ 1/f), but it may have an effect for large gr, as can be
seen from Eq. (48). Accordingly, the results in Fig. 17 for
g4 = 0.1 are correct, whereas those for g4 = 1.0 may be in
error.

In the discussion of the effects of arbitrary structural damp-
ing in Sec. 5, the damping in the structure was assumed to
come from the general form, Go»*w/dd2» and not from the
(1 + 7g)Kw form used in conventional V-g modal analyses of
panel and aireraft flutter. Thus, the g; there actually repre-
sent critical damping ratios 2{i and mot the “‘structural”
damping values g; of the V-g analyses. This has led to
some confusion in the article. A brief review of the relation-
ship between the structural damping g; and the ecritical
damping ratio {; is presented below in hopes of clarifying
this See. 5.

For the structural damping as used in conventional analy-
ses, one assumes,

puhdw/0t2 + D(1 + ig)dw/dzt = 0 1)

for a two-dimensional panel with no air forces acting. Set-
ting w = ¢.(f) sin nwz/a, one obtains

d?q./dt? + w21 + 19)gn = 0 (2)
where the natural frequency w, of the nth mode is
w, = (na)2[D/puha*]t? 3)
In complete sinusoidal form, Eq. (2) becomes
[ + w1 + 19)jga = 0 4

One sees from Eq. (4) that the structural damping g, of each
mode w, is the same, i.e., g. = ¢, for the damping approxi-
mation assumed in Eq. (1).
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For damping type A, one assumes
puhdRw /Ot + G40w/Ot + DO*w/dxt = 0 5
Setting w = ¢.(f) sin nwz/a, one obtains
A%qn/dt? 4+ 20nwndg./dt + wagn = 0 (6)

where w, is as before and the critical damping ratio ¢, is
given as

s“n = GA/szhOJn (7)

Since G4 is assumed constant in Eq. (5), one finds from Eq.
(7) that

$n = 100/ (8)

for the damping type A approximation given in Eq. (5). In
sinusoidal form, Eq. (6) becomes

[—w? + w21 4 200w/ wa)]gn = 0 9

Comparing this with Eq. (4) and using Eq. (8), the equivalent
structural damping for this damping type A case would be

Gn = 2000/ wn = 201(enw/wn?) (10)
During flutter, @ = const for all modes; hence go/g1 = +%-
Thus a conventional V — ¢ modal analysis with g»/g1 =

5 would be equivalent to the damping type A presented
here.
For damping type B, one assumes

pvhd*w/ot? — (pd*w/dtox? + DO*w/dxt = 0  (11)
Proceeding as in the damping type A case gives

fn=0 (12)

for the damping type B approximation given in Eq. (11).
The equivalent structural damping for this case would be

On = 2000/ wn = 2010/ wn (13)

During flutter, @ = const for all modes; hence go/g1 = .
For damping type C, one assumes

Q2w /Ot + GO%w/otdxt + DOw/oxt = 0 (14)
Proceeding as in the damping type A case gives

$n = .(-lwn/wl (15)

for the damping type C approximation given by Eq. (14).
The equivalent structural damping for this case would be

gn = 2§-nw/wn = 2?1&)/0}1 (16)

During flutter, @ = const for all modes; hence g»/g1 = 1.

From this brief review, the following observations can be
made:

1) Damping type C is equivalent to structural damping
for two-dimensional panels without midplane forces. For
this type damping, the {.’s of each mode are related by
o = Giwn/wi. Then, ¢ = 20 wrivr/wi. For three-dimen-
sional panels, these relations are somewhat altered.

2) In Sec. 5 of the article, the so-called g; = ¢1/4 and g =
g1 cases are actually the {» = {1/4 and {» = {1 cases. These
correspond to damping types A and B, respectively. This
was pointed out to the author by Jordan.? Damping type
C would show even greater destabilization in Fig. 17 than
damping type B.

3) The footnote on p. 1264 of the article is in error. The
gs = g1 case of the conventional V — g modal analysis is equiva-
lent to damping type C, and not type B. This applies only
for two-dimensional panels with no midplane forces.

4) Which of the various types damping to use for such
continuous structures depends on experimental measure-
ments of the damping behavior of the various modes wn.
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HROUGH my recent correspondence with R. A. Bass

and E. A. McGinness of Bellcomm, Inc., Washington,
D. C., an error was found in the coefficients C3 and Cj of the
octic equation on p. 2147. The corrected coefficients should
read:

Cs = 4K3(Mopy — Mo) + 4K2MaMoy(Now — Nogo) +
2K*(NotPo2r — NP + NaMe? — NeMy?)

Cs = 4K*(Noe — No) + 4KNaNo(Mo — M) +

2K (Mo Po — MpPo + MuNg? — MeNn?)

Also a typographical error appears in Eq. (20), where the
angle ¥ + ¢; should read ¥ + o,.
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[ATAA J. 7, 215-220(1969) |

ECENTLY more data about the critical load for dy-
namie snap-through of a clamped shallow spherical shell

with A = 6 under step loading have been obtained. It is
found that Table 2 and Fig. 7 should be revised as follows:

Table 2 Snap-through loads p. for various values of \

A 4.0 50 6.0 7.0 7.5 80 9.0 10.0 11.0 13.0

De 0.45 0.49 0.61 0.56 0.50 0.44 0.39 0.42 0.50 0.42
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Fig. 1 Comparison of present values of P, with the pre-
vious results.
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