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Internal Residual Stress and Texture Homogenization
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ABSTRACT: Objective To decrease the residual stress in pre—stretch plates. Methods The internal residual stress, in-
ternal texture and its distribution along the plate thickness were measured non—destructively for the domestic produced 2024
-T351 aluminum alloy pre—stretch plate with a thickness of 25 mm and the ALCOA 7075-T651 aluminum alloy pre—stretch
plate with a thickness of 20 mm by means of the self—developed short—wavelength X —ray diffractometer ( SWXRD).
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Results The results showed that the internal residual stress was less than 25 MPa and the internal texture was homogeneous

along the plate thickness for the ALCOA 7075-T651 aluminum alloy plate, and the internal residual stress was much higher

(reaching about 100 MPa) and the internal texture was quite inhomogeneous along the plate thickness for the domestic

2024-T351 aluminum alloy plate. Conclusion The inhomogeneous distribution of the internal texture along the plate thick-

ness led to the inhomogeneous plastic deformation of the aluminum plate in the pre—stretch treatment aimed to reduce the

residue stress, and finally caused the poor reduction of internal residue stress by the domestic aluminum alloy pre—stretch

plates. Therefore, suitable rolling process should be adopted to obtain homogeneous texture, and the strong shear texture

should be restrained to increase the texture homogenization.

KEY WORDS: pre-stretch aluminum alloy plate; internal residual stress; internal texture homogenization; short—wave-

length characteristic X-ray; diffraction
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