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Creep Behavior of Catheter under Combined Loading of Tension and Torsion and the Analytical Model
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Abstract: In this paper, the experiments for the creep deformation behaviors for the combined load of tension and torsion are
conducted under the step stress with the various ratios of tension and torsion. Moreover, the analytical model for the creep behaviors,
which consist of single Voigt- unit and spring element, is suggested and the numerical result is compared with the experimental

results and the validity of this model is confirmed.
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Table.1 Diameter and ratio of area

Outsides Inside
diameter diameter
D, [mm] D [mm]

Diameter of Ratio of
braid matrix- area
dy [mm] al-]

Types of test pieces

Contain braid No.1 1.37 1.07 0.0508 0.842

Contain braid No.2

1.67 1.14 0.0635 0.876

Contain braid No.3 2.005 14 0.0635 0.924
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Fig.1 Shape of the catheter
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Fig.2 Three parameter model
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Fig.3 Step stress
— 5T, ITIRERBIBICET 5 )T T N E ZIVET
DIFFETIE, BWHEARERE X v aRy Mhbied
Maxwell €7 /L & P SRER A WHNAES Uiz 8 B
ETATREL, KX (6) OMOFREATELTE
924—-2—:(Er+Eb)9£+Eb )
dt T, dt T,
22T 6) DI RO RS 7 ) — T EIRy
FHEETTHA Q) 1, 7 U—0BRCH D Z Lo
AVENDEBDNEEFNZE L 72U e D7 . ZOREE,
AT ITATVAC,, C, EMHEkE, E 2T
(@), @) DERIZ, iz, IHERFT, 1T, Q) DBIET
FZLnTEs.
1
" E, +E,

-1 E =+ (8
' E, +E, E,

&

=)

T:ﬁT )

1 Eb r
PLEO#FIY, 3RICEET A0 THDER, Ry (3
WIZETE) IZOWTCHEREDTETa L 74 T A LB
PR DOBSRASRD D Z E N TE 5.

820

—T, BIREIRY OEEAIRIETIL, 5IRORE
FRELAR D ORRENN R D72, FIIRERY OEE
BRRRAE CORMERREZ 8 57> CORO T LB &
D, KA, ISHFMOTALL 7 L— RO &AL
PR ORRER LI bDH D, £ LT, TR,
%] 4 OREMEERSE VTS (10) 20 BEHY L 7Rk
Z AR O (9) IRALTIRETE 2.

e ++(10)

T
r Er

5. HIEMTHER & EEREROLE

X 5\ HEATRE RO —Bi & L CRABR A No.l DA
XLUTC, 7V —TEEBOEAERT ORGSR & TR
DAY, 2T, MR OIS EIERT ORI T
HDNY, 45[degl B 90ldeglizir>3< iz 2y ) —T7%
TEIRRE 22 DAHADASFTET LV THBITE, £77,
7 V) —TIEEEN DT OISR L RS R & <
—HLTNWDZ EDHERTED.

12
M Contain Braid No.1
1 | ®ContainBraid No.2 ]
—_ Contain Braid No.3 2
= 08
g 06
§ B
N
S 04
0.2
0 - T T T T T T T T )
0 5 10 15 20 25 30 35 40 45
¢ [deg]
Fig.4 Relation of viscosity 7, and relative angle ¢
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Fig5 Comparison of numerical results with experiments
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