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Stress Analysis of Hollow Cylinder with Inner Cracks Subjected to
Torsion Moment
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Abstract
In fracture problems, stress intensity factors obtained theoretically and

experimentally have been effectively utilized in the analytical evaluation of the cracks
effect. The effect of surface crack of a cylindrical and a hollow cylindrical bar is
investigated, as well as the effect of the thickness of a hollow cylindrical bar and
inclined crack of a hollow cylinder subjected to torsion moment.

In this study, stress intensity factor Ky of mode I which expresses the stress

state in the neighborhood of a crack tip is used. Stress analysis was conducted on
the inside of a hollow cylinder in the axial direction of three dimensional crack tip
subjected to torsion moment by combining the caustics method and the stress

freezing method.
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Table 1 Dimensions of test specimens

(Inside arc crack)

No |D r a a/R T a
mm mm mm Nem mm/N

1 52 16 791 103 36 3.94

2 52 16 787 (03 3.6 3.92

3 52 16 7.93 103 3.6 3.85

(Inside axial directional crack)

No | D r a aR | T a
mm mm mm N-:m mm/N

1 52 16 3 0192136 3.94

2 52 16 6.8 0285 | 3.6 3.92

3 52 16 8.6 0.380 | 3.6 3.85
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Fig. 8 Theoretical caustic pattern for LA K 0193 1M Paemmd S| Vi, 316 mm

Z. d0mm, Ze 062 mm, A4 2H066 6
mode I tin cise of ioside axial divectional crack)

Ced o N 00107 [ MPamm' ) Y 190 mm

B 2209 [N Pasnm' L Yo 6 . I, R -
! N 0.829 [\Panum' 75, L Gmm A Thmm A Tiemm, A To05

Z0 3t e 671, A 22ain ] )
m cise ol inside G Crag l\,

Fig. 9 Experimental caustic patterns for
mode M

0.35
Inside arc crack

0.3

0.25

(b K -0276 3 [MPa-mm'™] Yoo 85 mm

Z.-37 mm, Za 680 mm, A - 193783 0.2

0.15 ‘ |

Stress intensity factor K ,,(Mpa * mm'?)

i 0.1
} 3 4 5 3 7 8

a(mm)

Fig. 10 Distribution of stress intensity
factor Ky along the crack front

(¢} An=02621[MDPa-mm'?], Yo 36.45mm
Zi=39mm, Ze=678 mm, A= 18.384 6

-128-



