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Elastic Stability of Columns Subjected to the Nonconservative Torque

Tadayoshi AIDA and Akira SUEOKA

Abstract

Equations of motion of the column subjected to the nonconservative torque were derived considering
the deformation of axis in this paper. Eigenvalue curves and vibration modes of the columns with boun-
dary conditions of four kinds, which were subjected to the concentrated axial torque, concentrated tangen-
tial torque, uniformly distributed axial torque and uniformly distributed tangential torque, were evaluated
from above equations of motion and nonconservative instability of them became evident. Furthermore,
it became clear that the columns of case I-(a) and N-(a) occured the unstable phenomenon of dive-
rgence form and the columns subjected to the uniformly distributed torque occured the unstable one of

flutter form.
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Fig. 3 Forces and moments acting on the Column
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Fig. 9 Eigenvalues curves and vibration modes for
column of case [ -(a)
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Fig. 10 Eigenvalue curves and vibration modes for
column of case 1-(b)
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Fig. 11 Eigenvalue curves and vibration modes for
column of case 1-(c)
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Table 1 Errors of Natural frequency calculated by
finite difference method
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Fig. 12 Eigenvalue curves and vibration modes for
column of case [-(d)

S TULFA N =T =y AYRRERFTH, S fi b
MWL TRT7 7y AWARRER T, “hbnl)
GOWH) £ — FOHBO—H (6=2.0) % Fig. 16(b)
BLOIT)ITRT. BS, S L 2 fEHR
DBy € — FOZE(i Fig. 17(b) & Bl TH - - DT
PIRL Tofgon WIFROBasuTl, 620 3
WETHIETE OGN E 45 ) DI D 1 ke — F & il
THODHITD 1 kT~ FOBSESIC L ) REE -
Iolel, OMTOMEL DV AE A D L, 1he—
MM OSEME LD OMF1I KT~ FTH 5 55, 2
Ke— VXA E DD OMFR 1 ke~ Ficre b, 6

Vol. 29 No. 1(1978)

boundary condition 1st mode | 2nd mode

Free—Fix 0.16 1.89
Pin—Pin 0. 82 3.25
Pin—Fix 2.21 5. 63
Fix—Fix 3.93 8. 28

(b) Change of Vibration Modes

Fig. 13 Eigenvalue curves and vibration modes for
column of case I1-(a)
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Fig. 14 Eigenvalue curves and vibration modes for
column of case MM-(c)
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Fig. 15 Eigenvalue curves and vubration modes for
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Fig. 16 Eigenvalue curves and vibration modes for
column of case N-(a)
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Fig. 17 Eigenvalue curves and vibration modes for
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