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Abstract

The local cyclic strain distribution near the crack tip has been investigated by the fine Dot Grid
Strain Measurement Method, which had been suggested strain measurement method to resolve
experimental difficulties by authors. It has been found that the magnitude of the local cyclic strain
distribution (Je.,) near a crack tip has been varied by the applied cyclic load level and material,
but the shape of the local cyclic strain distribution near the crack tip has been experimentally
scrarcely altered : that is de.,=4A-f(8) -r~*. Consequently, the local cyclic strain field near the
crack tip could be favorably characterized by a single parameter fatigue strain intensity factor
4A. In addition, with the viewpoint that 44 depends on material and load level, 44 has been
applied to evaluate the fatigue crack propagation rate and usefulness of the result has been
considered. As a result, it has been ascertained that 44 has been a useful parameter to evaluate
the fatigue crack propagation rate.
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Table 1 Chemical composition of material (wt. %)

it
it Si Fe C Mn Mg Zn Ti Cr
material
Al2024-T3 0.07 0.14 4.06 6.67 1.27 0.01 0.06
Al7075-T6 0.06 0.19 1.52 0.035 2.50 5.27 0.23
tems c Si Mn p S Cu Ni Cr
material
SNC631 0.29 0.22 0.51 0.02 0.02 0.06 2.59 0.70
S45C 0.47 0.24 0.71 0.015 0.01 0.02 0.02
Table 2 Heat treatment condition of SNC631 alloy steel
items Heat treatment condition
material \ quenching tempering
SNC631-A 1050°C, 0.Q. 200°C, O.C.
SNC631-B n 600Cc, O.C.
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Table 3 Mechanical properties of materials

items Yield Tensile Young’s Elongation Fracture
material strength strength modulus (%) toughness, /¢
(MPa) (MPa) (MPa) (MPa-m)
A12024-T3 360.0 480.0 72300 13.5 0.026
A17075-T6 510.7 541.2 73200 11.9 0.020
SNC631-A 1400.2 1723.1 201000 12.6 0.027
SNC631-B 823.8 915.1 198000 19.4 0.214
S45C 303.0 602.0 199000 27.2 0.045
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