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Fig. 7 True stress—strain curves of ring specimens at different temperatures: (a) 350 ‘C; (b) 400 ‘C; (c) 450 C; (d) 475 C
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Stress—strain behavior of aluminum alloy pipe based on
thin-walled ring compression

LI Xuan-ying, XU Xue-feng, WANG Ji, DAI Long-fei

(School of Aviation Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The stress-strain behavior of LF2M aluminum alloy of thin-walled tube during hot compressing deformation
was studied, under the conditions of strain rate range of 0.1—1 s~!, and the temperature range of 350—475 “C. A method of
thin-walled ring compression was proposed to obtain the deformation behavior of the thin-walled tube under hot
extrusion. The results show that the height of the ring compression sample is selected to avoid wrinkling defects during
the compression process. When the ratio of the height to thickness is 1, with the increase of the amount of compression,
the tangent pressure exceeds the critical value caused to the wrinkling destabilization. When the ratio of the height to
thickness is 3, the compression stress exceeds the critical value caused to the wrinkling destabilization with the increase
of the amount of compression. When the ratio of the height to thickness is 2, the specimen have no wrinkling
destabilization. Therefore, when the wall thickness is 1mm, the optimum height of the ring compression specimen is 2
mm. The flow behavior of LF2M aluminum alloy of thin-walled tube is described by the hyperbolic sine constitutive
equation, and an activation energy of 160.67 kJ/mol is calculated.

Key words: LF2M aluminum alloy; thin-walled ring; hot compression; ratio of height to thickness; constitutive relation
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