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Dynamic Stability Analysis of Axially Oscillating Cantilever

Beams with a Concentrated Mass

Sang-Hak Hyun, Hong-Hee Yoo

ABSTRACT

Dynamic stability of an axially oscillating cantilever beam with a concentrated mass is
investigated in this paper. The equations of motion are derived and the derived equations
include harmonically oscillating parameters which originate from the motion~induced stiffness
variation. Under certain conditions of the frequency and the amplitude of oscillating motion,
parametric instabilities may occur. The multiple scale perturbation method is employed to
obtain the stability analysis results. It is found that the system stability varies with the
magnitude or the location of the concentrated mass. Instability increases as the concentrated
mass approaches to the free-end or its magnitude increases.
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Figure 1. Configuration of a axially oscillating
cantilever beam with a concentrated mass.
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Figure 2. Dynamic stability of axially oscillating
contilever beams with no concentrated mass.
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Figure 3. Dynamic responses at the vicinity of
points on the transition curves in Figure 2
(a) A point (b) B point (c) C point.

o2 ¥=He VvAH
A FYHol BAAY 49E YedEd o, 20, 2
3 20,90 BE7F e B9l vl Fo] =
39 20 Yeld AaEe A HFEr] A6
AH ABHESE £AH PHE 8Tt 2
d 32 9 29 A, B, CH9Y ZAAdAM FH AT
HEF FANE AFsolnt A7lN HHLe ¢
¥ LTS debdd Zdzte HolId ZH
Ao, ZAH. BY BANEE RYezA A
olFde AAALE HAY F UAvh 2¥ 3.(a)dllA
T BUA THWNZo FEEF F79 2YdS
Hola(F wi7ids &), 28 3beiME 95
T F717F vLHE E°lﬁ} o] 19 3.(c)ell
Me FEEF F719% oy AL e E4A
FHLEol UG JUTHER wiAbSs ).

1" 4-7€ AFAFS A7 fAe we 8
A ANAFH g 4 IFEF AA7 025
05 075. 1.0 & W 2z B5oA AFAFe 27

Z—‘ O] LA EQ

-721 -



20 40 40 80 [ ] @ kil [ ]
(a)

H :

i i

Pl s

H H H

L] %0 & ;70 [
(b)

i i

il ;

il i

H H H

20 40 40 [ 1] -0 mn 30

(c)

Figure 4. Dynamic stability diagrams with the
variation of the magnitude of a concentrated
mass at &y = 0.25
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Figure 5. Dynamic stability diagrams with the
variation of the magnitude of a concentrated
mass at & = 0.50
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Figure 6. Dynamic stability diagrams with the
variation of the magnitude of a concentrated
mass at éu = 0.75
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Figure 7. Dynamic stability diagrams with the
variation of the magnitude of a concentrated
mass at v = 1.0
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