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Occurrence Region of Flattening Phenomenon in a Cross Section of Catheter

Abstract:
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The flattening phenomenon in the cross section of the catheter, which is made of soft nylon resin and is reinforced with

thin stainless wires called braid, is examined based on the visco-plastic theory. In consideration of the shape of cross section

gradually changing into the elliptical shape during the process of applying the torsional moment, the experimental equation for the
torsional moment is derived based on the shear flow theory. Then, using the test specimens, which have already contained water,
the occurrence regions of the flattening phenomenon are revealed by examining the bifurcation points of torsional moment under the

experimental conditions with various axial compressive loads.
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Fig.1 Flattening phenomenon in a cross section  Fig.2 Mechanical model
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Fig.3 Estimated bifurcation point (Water condition)
(Torsional speed 1.0[rpm], Displacement 0.6[mm])

Twisting angle ¢, Twisting moment T/(Gclpc/L) [deg]

0.0/0.2/0.4/0.6/(-0.2) [mm] - 1.0 [rpm] (Non-water condition)
0.0/0.2/0.4/0.6/(-0.2) [mm] - 0.5 [rpm] (Non-water condition)
W] 00/02/0.4/0.6/(-0.2) [mm] - 1.0 [rpm] (Water condition)
0.0/0.2/0.4/0.6/(-0.2) [mm] - 0.5 [rpm] (Water condition)
where, displacement [mm] - rotational speed [rpm]
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Fig.4 Occurrence region of flattening phenomenon
(Water condition, Non-water condition)
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