JOURNAL OF GUIDANCE, CONTROL, AND DYNAMICS
Vol. 21, No. 2, March-April 1998

Technical Comment

Brief discussion of previous investigations in the aerospace sciences and technical comments on papers published in the Journal of Guidance, Control, and
Dynamics are presented in this special department. Entries must be restricted to a maximum of 1000 words, or the equivalent of one Journal page including
formulas and figures. A discussion will be published as quickly as possible after receipt of the manuscript. Neither the AIAA nor its editors are responsible for
the opinions expressed by the correspondents. Authors will be invited to reply promptly.

Comment on “Analytical
Solution for Dynamic Analysis
of a Flexible
L-Shaped Structure”

Metin Giirgoze*
Technical University of Istanbul,
80191 Giimiigsuyu, Istanbul, Turkey

ECENTLY in this journal an interesting Engineering Note

was published in which analytical solutions for an L-shaped
beam, consistingof two elasticdomains modeled as Bernoulli-Euler
beams, were developed.! Because the w? values were remarkably
highin comparisonwith the physical parametersselected (represent-
ing a soft system), the present author was motivated to reexamine the
derivations there. During these efforts some errors, which change
the results obtained substantially, were detected.

First, there are some printing errors, which are as follows. A3,
Ajy, and Aj; should be As;, Asy, and Ass, respectively. Second, the
signs of Asj, Asy, and Ass have to be reversed, i.e., they should be
positive. And finally and more seriously,in the element A5, the term
—2/y} is forgotten in the bracket. This is an error that can occur
easily. In the difference of the integrals

Ly
/ X3 COS Yaxs dxy,
0

the constant terms —1/y} and +1/y} do not eliminate each other
but are summed.
For the sake of completeness, the corrected elements are

Ly
/ X, cosh yax;, dx;
0

Ayz = —cosyala,  Azy =sinyly —sinhyl,  Ass = coshyly
Asy = pza)z[(l/yzz) siny,l, — (l,/y,) cos }/212]
Asy = pza)z[(l/yzz) cosyaly + (L /y2) sinyaly
— (lh/y>) sinh 1, + (1/}/22) coshy,l, — 2/y22]

Ass = ,020)2[(12/}’2) coshyyly — (1/1’22) sinh Vzlz]
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Table 1 Corrected numerical

results
Mode no. ®?, rad?/s?
1 0.050503
2 0.630446
3 7.189738
4 33.310309
5 65.235284
6 215.106384
7 344.298068

Hence, the frequency equation (14) (Ref. 1) is entirely erroneous
and has to be replaced by the following longer expression, which
is obtained essentially by the expansion of the determinant of the
matrix A with the help of MATHEMATICA:

4E12112y14y23[1 + cos yalp cosh !y + cos yily coshy ]
+ (Elzllzyl“yz3 —2E\I y13p2a)2) coshy, cosy,
+ (Elzll2 viys +2E 1, y13p2a)2) coshy, cosy,
—4E Ly y;mza)z[cosh yily sinyyl; — cos yyly sinh yl]
— 4m2,02a)4[cos yaly sinh 1, — siny,l; coshyals ]
- (El Iy V;mzwz - m2p2w4)[cosh Ya SINY,
+ coshy, siny, — sinhy, cosy, — sinhy, cosy,]|
— (El Ly y;mza)z + m2p2w4)[cosh Va SIN Y,
+ coshy, siny, — sinhy, cosy, — sinhy, cosy,]
+ Elzllzyf‘yz3 [coshy, cosy, + coshy, cosy,]
—2E I, }/13 pza)z[sinh ¥n Siny, —sinhy, siny,] =0
where the abbreviations
Yo = Vili + vala, Yo =il — v2la

are introduced.

As a natural result of the preceding arguments, the squares of the
eigenfrequencies listed in Table 2 of Ref. 1 are also incorrect and
have to be corrected as given in Table 1 here.
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