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The Stress Intensity Factors of a Crack in a Rotating Disk

Chu, Seok-Jae

Dept. of Mechanical Engineering
(Received September 23, 1985)

(Abstract)

The stress intensity factors for a crack in a rotating disk were calculated using the concept of
J-integral and the finite element method. J-integral formula was modified in consideration of the
presence of a centrifugal force due to rotation, The centrifugal force of an element was divided
equally and applied in a radial direction at each node of the triangular element. The stress
intensity factor for an edge crack is always larger than that for an internal crack of the same
crack length and the maximum ratio reaches about two. For an internal crack with two crack

tips the stress intensity factor at inner crack tip is always larger than that at outer crack tip.
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(a) an edge crack
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(b) an internal crack

Fig. 1. A circular disk with a radial crack
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Fig. 2. Finite element model for an edge crack, a/R=0.3, and J-integral paths.
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Fig. 3. Surface traction on a contour element
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Fig. 4. Distributions of stress and displacement
in a rotating circular disk: p=7.8<X10™*
kg/mm?, R=300mm, #=10,000rpm E=
21, 100kgf/mms?, »=0,292
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Fig. 5. Stress intensity factors for an edge
crack:
e=7.8X10"%kg/mm3,
7-=10, 000rpm

R=300mm,
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Fig.6. Stress intensity factors for an internal
crack; plane stress state,

p=7.8X10"*kg/mm?3, R=300mm,
7=10, 000rpm
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Fig.7. Stress intensity factors for an internal

crack brought to contact the circumf-
erence are obtained by extrapolation
and compared with those for an edge
crack.
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