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Elastica Solution of Large Deformation of Fiber Cantilever with
Crimped Shapes.

Jae Ho Jung, Tae Jin Kang

Abstract

In this paper, the solution of two dimensional deflection of circular wavy elastica beam was
obtained for one end clamped boundary and concentrated load condition. The beam was regarded as
a linear elastic material. Wavy shape was described as a combination of half-circular arc smoothly
connected each other with constant curvature of all the same magnitude and alternative sign. Also
load direction was taken into account. As a result, the solution was expressed in terms of a series
of integral equations. While we found the exact solutions and expressed them in terms of elliptic
integrals, the recursive ignition formulae about the displacement and arc length at each segment of
circular section were obtained. Algorithm of determining unknown parameters was established and
the profile curve of deflected beam was shown compared with initial shape.
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Case 1) One end clamped case

@ _ 1.1 y s
ds =+ R+EI{P_‘A(X x)+P(Y~-y)}
(1)
d8 ___P
= E cos(B8-a)
(2)
Case 2) Two end clamped case
) 0<s<s,
S E
ds_iR i (M-Vx-Ny)
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_f_lfe_) —1—'(Vc056+]\’bm6)
ds® El
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d 1 .1 -
—_— = 4 q- - - = =
de _R+EI{M Vx-Ny+P(X-x}-P .}
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Z;? ==L 1 (V+ P,)cosB+ (N-P)sind)

6)
where, V+V7’-P.=0 N-N’-P.=0
-M+M’'+P Y+P . X-V'L=0
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Fig. 1 Free body diagram of one end clamped boundary.

Fig. 2 Free body diagram of two end clamped boundary.
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Fig. 3 Profile curve for
E = 40MPa, D = 3mm,
R =10cm, @ =30 °
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Fig. 4 Profile curve for
E = 100MPa, D = 2mm,
R=5m a-=45"



