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Fig. 2 Mechanical properties of specimens with different
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and 4,; (b) Effect of natural aging time on o, and o,
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Fig. 3 TEM images of AA7075 sheet: (a), (b) AA7075-T6; (c) 65=480 C, ts=0.5 h—ty2=0 h; (d) 8s5=480 C, £s=0.5 h— ts=
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Fig. 7 Temporal and spatial evolutions of deformation of PLC effect of AA7075 sheet (fya=24 h): (a) Stress serrated and
PLC bands position; (b) Special PLC bands behavior of transition section of stress serrated
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Fig. 8 Surface waviness of sample at different natural aging time: (a) Scanning curves of contour and macroscopic
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Fig. 9 Variation of displacement in thickness direction corresponding to behavior of different PLC bands: (a) Static behavior

of PLC bands; (b) Dynamic behavior of PLC bands
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Effect of natural aging on
Portevin-Le Chatelier effect of AA7075 sheet

DONG Guo-jiang', SUN Yu-fei’, FAN Bo-cheng', WANG Gui-kai', ZHAO Chang-cai’

(1. Hebei Key Laboratory of Special Delivery Equipment, Yanshan University, Qinhuangdao 066004, China;
2. Key Laboratory of Advanced Forging & Stamping Technology and Science of Ministry of Education of China,
Yanshan University, Qinhuangdao 066004, China)

Abstract: Based on the low temperature thermo-mechanical treatment process of high-strength aluminum alloy,
the uniaxial tensile test was combined with three-dimensional digital image correlation (3D-DIC) to study the
effect of natural aging on the Portevin-Le Chatelier (PLC) effect of AA7075 sheet. The temporal and spatial
evolutions of deformation in the full field of specimen surface of type B and type C were observed. Contour
scanning and 3D-DIC were used to study the effect of PLC effect on the surface quality of deformed samples. The
results show that with the extension of natural aging time, the serrations in the stress-strain curves and PLC bands
characteristics generated by PLC effect change from type C to type B until disappear; at the same time, the surface
waviness of the deformed sample weakens. For the static behavior of the PLC bands, the PLC bands has a random
position and short production cycle, which has a great influence on the surface quality of the specimen. For the
dynamic behavior of the PLC bands, the propagation of the PLC bands causes a continuous and uniform thick
displacement of the sheet surface, which has little effect on the surface quality.

Key words: 7075 aluminum alloy; Portevin-Le Chatelier (PLC) effect; temporal and spatial evolutions; surface

quality
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