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Study on the Stability of Elastic Material Subjected to Dry Friction Force
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Abstract

This paper discussed on the stability of elastic material subjected to dry friction force for four boundary
conditions: clamped-free, clamped-simply supported, simply supported-simply supported, clamped-clamped.
It is assumed in this paper that the dry frictional force between a tool stand and an elastic material can be
modeled as a distributed follower force. The friction material is modeled for simplicity into a Winkler-type
elastic foundation. The stability of beams on the elastic foundation subjected to distribute follower force is
formulated by using finite element method to have a standard eigenvalue problem. It is found that the
clamped-free beam loses its stability in the flutter type instability, the simply supported-simply supported
beam loses its stability in the divergence type instability and the other two boundary conditions the beams
lose their stability in the divergence-flutter type instability.

xy : 77 ne 29%, UG JE
7124 P 74ty $EF5Y
e() : FAEF U p, 1 TALIE 9A 2EETETH
E o9 §g 25 TolvjdAx A EXFFHY
EIl 2o F33A o, : EOH 9 $EEF5Y
koo E““le 2L dF ¢ RAYsE ne IR AE
. A do - - = =
L e e 2w N RALsE Y A
Cw oAAY aas Ko RS SRR 22y g
N B AA 845 1 TR
9 . PEFTY . ]
. aa e DL
U 84 Zeddud o REAN LFRE
W, AedY BE 4R % U v EAesd AR
‘ R
SW, :MRE R A% 7H3d
T sqax, 99, dedstn 7 ALz L M=
E-mail : kjb1002@hanbat.ac.kr ’ =
TEL: (042)821-1833 FAX : (042)821-1587 ~
%“E}T«Hf—s}ﬁl ey 7]7_“;8_71}_54 :E_z"“/—‘u’: Z_]_-Q,] %tﬂ%%% ;g‘—'rgoﬂkl-q a}‘é‘ U]jél'
** A 9% AR AES KA Hi, o3t &

st 7] A A & sk




144 aEW -

P
Elastic material

Friction material

NN ¢

Rotation

Fig. 1 Conceptual sketch of elastic beam subjected to

distributed friction
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Fig. 2 Mathematical model of a beam on an elastic
foundation subjected to distributed follower

force
2. X Y
21585 2
Fig. 2 © X 4 F59& & do] L9
2 7R BEA YolH, YA
m @A

4 94 ¥4 g Yerad aem
Mo ¥ BEFEO) AT Y 22 dehdn
r=tim (%)de @

1L VY
We == jo q(L—x)(—a:) dx. 3)

2 2

U:%ﬂf{%%)w+%ﬁkﬂa. @)

1L ()
Hue ==, q[g) Sydx. )

4 @)% 4 O dYstn wesE e
2o

1 AZHE)e Loen(E)(R)}



S48 Sy

x t | EI
§=‘ nz’l ? T=_7 - M
L L L m
3 4 (7)
=qL kL
T El

A (e x4 getdels A (6o ddstad
ge3t 2.

(7] (e o323}

(2_5 57)}d§i\dr=0. ®¥)

B i

n ) [ an ® -
—(8—52-)5(—6? - knén-p %]577 dé |dr=0.

©)
y
_ 7
0 1 2 i1 i N-1_N
1] 2] i N
>i¢
—>1¢

Fig. 3 Finite element model of the beam
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