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Finite Strain Measurements using Image Analysis for Rubber Shaft having Equilateral Triangle Cross-section
(Strain Distributions along Cross-section obtained under a Large Torsion after Compression)

Abstract:

the Natural Strain theory, when the large torsion is applied to the rubber shaft having equilateral triangle-section.
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This paper describes the strain distributions in a cross section, which is obtained by using the image analysis based on

In particular, the

experiments with respect to the large torsion after applying compression are conducted in the present study, and effect of initial

compression will be compared with the experimental results in case of rubber shaft having square cross-section that have been

already revealed in our previous researches.
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(a) Inital shape
Fig.1. Deformations of three line elements.

(b) Tension (c) Large torsion

B Ak Ly F B 5 ONSEERIE O T A &R
RIEEE O N8N D (277 L, FEOEHS Lo 2 Tix

FEIREAEIET D). BhE S OBRE L DIIWTE ¥
1%, R@QORIZESID.
7:ﬂoc_ﬁc_9R (1)

BL, ZIHI%OBEOTAIILLTO®Y ThH 5.
fr=Z tan_l{dxc} ﬂc:tan-i{%}ztan—l{w} )

"2 a, dx, D, dX, + Dy, dY, | (
3. EBRAE
3-1 EREEICDONT

MG TR Y 2Nz 5 2 &2, dlfE LR 0 123
T HLehanRRBREE NS, 72, ERORE TIL,
B NRAHZNEFE 5060 HHZFED I A 712 65[mm] (&

FZOHE) & 100mmlo L XEEELTITH.
3:2 HEBRLLUIZEREH

E=ATEHmE O RKIKR =T 2O B Hs = 70,
—iOE S 22[mm], FEAEEERE 40[mm]) ZHW 5.
AERAIE, TOSRME .0[mm]) (THIROEERRAH
h, £, EABOMUBMR N WK ST
IRETHHRINL TV 5.

R Z OB A 235 U C M 2 il 5 T 25067 &
2N 6[mm]ETH X, TDOk, KE2ED ZRAHFENFA
0wy =315[deg] = TMZ 5. 7238, BEOIRERNL,
2 (@ OESRORRER L FEOERfTITH. £,
Wik N O3 A OIREAZIE, XIFPoHgei (0) & EEB (7)
DOAFF O/ NESE (a~k) (Zxt LTIT .

(a) Scribed lines (b) Triangular- section  (c) Square-section

upper ‘< . v v
element . Ba | Ba
ereE
. £
middle 4 = Af3a Ba
2 ]
element I = el £ o 7
alplcldlelf[a[A[T[I]K J3a Ja
(A m
2\/§a 3a

Fig.2. Scribed line and the shapes of triangle and square cross-section.
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4 Image analysis of upper element (torsion only)

A Image analysis of middle element (torsion only)

A Measurements by torsional angle (torsion only)

4 Measurements by torsional angle* (torsion only)

A Image analysis of upper element (torsion after compression)

A Image analysis of middle element (torsion after compression)

A Measurements by torsional angle (torsion after compression)
Measurements by torsional angle* (torsion after compression)
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Fig.3.Shear stress-shear strain diagram (triangle section).
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Fig.4.Shear stress-shear strain diagram (square section).
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Fig.5.Distributions of shear strain
(triangle section).
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Fig.6.Distributions of shear strain
(square section).
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Fig.7.Distributions of extensional
strain (triangle section).

-12-10-8-6 420 2 4 6 8 1012
Distance from center x [mm]

Fig.8.Distributions of extensional
strain (square section).
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