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Fig.1 Typical tangential residual stress distribution around an expanded hole
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Fig.2 Stress-strain curves of two alloys in plastic stage under quasi-static loading condition
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Fig.4 Simulation results of tangential residual stress distribution on the different surfaces of perforated disks with different alloys
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Fig.6 Simulation results of tangential residual stress distribution in 7050-T7451 aluminum

alloy and TC4 titanium alloy perforated disks
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Numerical Study of Residual Stress Field Distribution in Aircraft Structure

Fastener Hole After Cold Expansion

HUO Lubin, CAO Zenggiang, CAO Yuejie, CHANG Ya’nan
(School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

[ABSTRACT] The distribution of residual stress field in perforated disks is studied through numerical simulation method.

Because of the limitation of current measurement technology, the feasibility of using 3D finite element model for numerical

simulation is analyzed. The results show that the degree of cold expansion (DCE) has the greatest effect on the area of the

wall near the upper surface. Furthermore, the overlarge DCE will make the tangential compressive residual stress field in

this area no longer exist. It is also found that TC4 titanium alloy single-hole circular plate is more suitable for the cold ex-

trusion process than 7050-T7451 aluminum alloy perforated circular plate.

Keywords: Numerical simulation; Residual stress field; Cold expansion; 7050-T7451; TC4
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