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Abstract

This paper reports on the elastic-plastic analysis and fracture behavior of cylinder with outer
surface crack which is under external or internal pressure.

For the study of crack length effects in cylinder, ratios of crack lengths to finite thickness (a/t)
are determined 0.3, 0.4. 0.5. For the study of curvature effects in cylinders, ratios of mean dia-

meter to finite thickness (Rm/t) are determined 10.0, 15.0, 20.0.
Analysis is conducted using the theory of fracture mechanics and two dimensional finite element

solution assuming the axi-symmetrical plane strain condition.

Main results of this study are as follows.
1) It is known from this paper that elastic-plastic strain is initiated near crack tip and enlarged

between crack tip and inner side of cyilnder.
2) K of cylinder under external or internal pressure is evaluated membrane stress 4/z X crack length.

The results of this study are inclined to Lomacky’s result and Kobayashi's result.
3) Distribution of stress near crack tip is looked higher than that of other zone, as crack length

of equal model is longer, and as diameter of cylinder is longer.
4) When other conditions are equal, displacement near crack tip is looked duller, as crack length

is longer.
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Table 1. Modeling content 3 : Part of elastic-plastic analysis

Content Rm/t 10.0 15.0 20.0
Load gxl-letsesrure i’r;t:zz;ure g;‘;:;ure g;l;z;ure g:«:::ure gxl::;ure

Crack Length 6 8 10 6 8 10/ 6 8 10/ 6 8 106 8 10{6 8 10
Boundary Condition 16 14 12 |16 14 12 (16 14 12|16 14 12|16 14 12 |16 14 12

a/t 0.30.4 0.5/0.3 0.4 0.5(0.3 0.4 0.5[0.3 0.4 0.5{0.3 0.4 0.5{0.3 0.4 0.5
Number of Node at Crack 7 9 11|17 9 11,7 9 1|7 9 1|7 9 11|17 911

Surface

Shell Diameter 400 400 600 600 300 800
Total Node 206 206 206 206 206 206
Total Element 336 336 336 336 33u 336
Total Node of Acted Load 52 52 52 52 52 52
Total Unit 9 9 9 9 g 9
Shell Thickness 20.0 20.0 20.0 20.0 200 {_20.0
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Table 2. The calculation of K; (Rm/t=10.0)

\\\\ Pressre Inner Pressure Outer Pressure
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Content T 0.3 0.4 5.0 0.3 0.4 0.5
Pressure (kg/mm?) 22.75 16.75 15.75 22.25 16.0 15.0
E. 163. 22 171.29 230. 55 148. 31 155. 01 200. 87
ou(kg /mm?) 26.3 19.1 17.9 25.7 18.2 17.0
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