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Abstract

The residual strength of a specimen with MSD was investigated experi-
mentally and numerically. The used materials for specimens are 2024-T3 and
S50C. In each specimen, one main crack and 4 small cracks are machined by
using electrical discharge wire cutting and saw cutting. The residual
strengths are measured for 3 cases of crack configurations, and the measured
values are compared with the values obtained numerically by using

elasto-plastic average uncracked ligament stress link-up criteria.
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(a) Tensile specimen (b) Residual strength specimen

Fig. 1 Specimen configurations of tensile and residual strength test
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Table 1 Tensile properties of test materials (2024-T3 Al alloy and S50C)

Yield Strength | Ultimate Strength ) Reduction
. Elongation
Specimen No. (oys)‘) (aul)') (%) of area
{ kg/mm” ) ( kg/mm” ) (%)
2024 T3-#1 32.94 44.19 23.62 26.38
#2 34.55 45.80 16.54 26.38
#3 34.55 45.80 21.46 25.04
S50C—#1 41.78 53.83 31.50 4457
#2 44.19 56.24 32.68 43.31
#4 42.58 55.44 32.48 43.31
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Uncracked ligament Crack length
length ( mm ) ( mm )
L1 L2 al a2 a3 a4
case A 2.5 9.0 8.2 1145 | 1145 | 82
case B 4.0 9.0 8.2 10.7 | 107 8.2
case C 6.0 4.0 8.2 9.7 9.7 8.2

Fig. 2 The Schematic of holes with MSD
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(a) 2024-T3 Al alloy (b) S50
Fig. 3 Test results of residual strength of 2024-T3 Al alloy and S50C
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Table 2 Comparison of test results and calculated stress using ANSYS

program
Min. of uncracked Experimental Calculated
Materials | Case ligament L1 residual strength | residual strength
( mm ) ( kg/mm”) ( kg/mm” )
A 25 5.67 732 558
2024-T3
B 4 6.11 6.24 6.81
Al alloy 70 6 7.17 8.90 857
A 25 10.04 9.90 891
S50C B 4 12.40 11.74 9.90
C 6 13.34 1291 11.97

* Calculated residual strength is obtained from elasto plastic link-up stress.
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Fig. 4 Comparison of experimental and calculated residual strength of
2024-T3 Al alloy and S50C materials
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