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Abstract

Holes of rivets, bolts and nuts may cause stress concentration on the plates used in aircraft, ship and other structures. Excessive
stress concentration may lead to severe breakage of the plates. Thus, accurate analysis of the stress concentration at the design
stage will be important. In this paper, accuracy of EDISON program in stress concentration analysis was examined. By changing

hole size on a narrow plate, the change of the stress concentration factor(K) was investigated. Additionally, the same experiment was
conducted about series of holes on plate to investigate the interaction between adjacent holes. Then, these numerical results were
compared with the analytic prediction. EDISON program showed very high accuracy about stress concentration, since the numerical

results was correlated well with the analytic prediction.

Keywords - 2D plate, stress concentration factor, single hole, multiple hole
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Fig. 4 Finite-width plate with a hole
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Table 2 Relationship among radius, local mesh and error
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Fig. 16 Stress distribution on 2D plate with 3 holes
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Table 3 Maximum stress according to the size of hole
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Fig. 15 Maximum stress according to the size of holes
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Table 4 Stress concentration factor according to the size of holes
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tg
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0.5] 3.2154| 3.1891 0.82] 1.6280| 1.5945 2.06
0.6] 3.5957| 3.8259 -6.40] 1.4240| 1.5303 -7.47
0.7] 4.2676| 3.8259 10.35] 1.2545| 1.1478 8.51
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Fig. 17 Stress concentration factors according to the size of holes
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Fig. 18 Discrepancies of the results
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