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Analysis of the Residual Stress due to Cold Expansion and Stress Intensity
Factor in CT Specimen Using Finite Element Method
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Abstract

Cold expansion method is retarded of crack initiation due to the compressive residual stress developed on the hole
surface. Previous research has just been study about residual stress distribution in the hole surrounding. But, The
purpose of this study was to improve the understanding of the residual stress effect in h ole surroundir g as crack growth
from another hole. In this paper, it is shown that residual stress is redistributed due to the application of cold expansion
process for CT specimen using finite element method. It is further shown that tensile stress increases in proportion tc
cold expansion ratio in the vicinity of crack. It is thought that stress intensity factor increases with cold expansion ratio
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Schematic of the cold expansion process
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Fig. 2 Geometry of tension specimen

Table I Monotonic properties of AI6061-T6
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Fig. 3 True stress-strain relation of Al6061-T6
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Fig. 6 Finite element model for cold expansion and
stress intensity factor analysis
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Fig. 7 Stress intensity factors for standard CT
specimen
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Fig. 8 Residual stress distribution at mid thickness in
the case of 4% cold expansion
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Fig. 9 Residual stress distribution by cold expansion
for the specimen with crack and without crack’
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Fig. 10 Residual stress by cold expansion for different
crack lengths
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Fig. 11 Residual stress distribution according to cold
expansion ratio
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