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Effect of precipitation evolution at sub-grain boundary on
properties of 7050 Al alloy during aging

GU Wei, LI Jing-yuan, WANG Yi-de

(School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The effects of precipitation evolution at sub-grain boundaries on electrical conductivity and impact toughness
of 7050 aluminum alloy during aging were investigated by optical microscopy, electron back scatter diffraction and
transmission electron microscopy. The results show that the electrical conductivity increases and the impact energy drops
due to the transformation and growth of precipitation. #' phase prefers to precipitate at sub-grain boundaries as the
misorientation increases. At the heating stage between two-step aging, the electrical conductivity rises by 13.04% and
impact toughness decreases by 53.91% as transformation from #' to #. The microstructure evolutions including # phase
precipitating at sub-grain boundaries, precipitate spacing increasing and precipitation-free-zone widening improve the
electrical conductivity but deteriorate the impact toughness. The length of grain boundaries etched by Graff solution and
viewed in the optical microscopy was counted to ensure the transformation and growth of # phase completed at (121 C,
360 min)+(177 C, 60 min).
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Table 1 Chemical composition of investigated 7050 Al alloy

profiles(mass fraction, %)
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Fig. 3 OM images of samples at various aging stages and distributions of grain boundaries (closed boundaries marked by blue

arrows and un-closed boundaries marked by red ones): (a) 121-360; (b) 177-0; (c) 177-5; (d) 177-30; (e) 177-60; (f) 177-180
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Fig. 4 Histogram of distribution and expected value of grain boundaries misorientation (3°~10° low angle grain boundary presented

by blue lines, while more than 10° high grain boundaries presented by black lines): (a) 121-360; (b) 177-5; (¢) 177-60;

(d) Expectation of misorientation
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Fig. 5 TEM and FFT images of precipitation at sub-grain boundaries of samples: (a) 121-360 (3’ is confirmed and misorientation is

less than 5°); (b) 177-5 (PFZs around 7 are observed); (c) 177-60 (precipitate spacing increases)
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