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Fatigue Crack Growth Equation considered the Effect of Stress Ratio
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Abstract

In this work, fatigue tests by axial loading were carried out to investigate the effect of
stress ratio on the growth behaviors of surface fatigue crack for SM45C steel and Al
2024-T4 alloy. The growth behaviors of surface crack have been monitored during fatigue®
process by measuring system attached CCTV and monitor. When the growth rates of
surface crack were investigate by the concept of LEFM based on Newman-Raju's 4K, the
dependence of stress ratio appears both SM45C steel and Al 2024-T4 alloy.

Therefore, modified stress intensity factor range, 4K [= (1+ R)"4K] are introduced to
eliminate the dependence of stress ratio.

Using 4K, it is found that the dependence of stress ratio disappears both SM45C steel
and Al 2024-T4 alloy.
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Table 1 Chemical composition of the specimens. (wt. %)
| Material C Si | Mn | Cu | Mg | zn | & | Al p S Fe |
SM45C 0.44 0.28 0.71 - - = - - 0.014 | 0.09 Re.
Al 2024~T4 - 05 06 43 15 0.25 0.1 Re. - - 05

Table 2 Mechanical properties of the specimens

Material Tensile strength (MPa) Yield strength (MPa) Elastic modulus (GPa)
SM45C 689 3405 2035
Al 2024-T4 L 470.4 3234 726

Table 3 Testing condition for SM45C steel and Al 2024-T4 alloy

Stress range , do (MPa)

Material
R = 005 R - 03 R - 06

353.8 3018 207.1
L SM4sC 325.8 2816 1999
] 297.9 206.8 192.1
% 206.3 176.4 1372 ]
| Al 2024-T4 186.2 156.3 1176
1 1666 137.2 o3
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