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Effect of retrogression time on intergranular corrosion of
7050 aluminum alloy
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Abstract: The effects of retrogression time on the mechanical properties and intergranular corrosion (IGC) resistance of
7050 aluminum alloy were investigated by means of hardness and electrical conductivity test, optical microscopy (OM)
and transmission electron microcopy (TEM). The results show that the highest yield strength and IGC resistance are
obtained by 190 ‘C/60 min retrogression and reaging. But when the alloy is treated near the lowest value of hardness
curve of retrogression, the lowest IGC resistance is gotten by 190 ‘C/4 min retrogression treatment. The TEM observation
shows that the grain boundary precipitates are continuous and coarse by 190 ‘C/4 min retrogression treatment, and no
obvious precipitate free zone (PFZ) is observed. With retrogression time increasing, more spaced and coarser grain
boundary precipitates are observed, and the PFZ becomes wider, which can attribute to improve IGC resistance of 7050
aluminum alloy.
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Table 1 T6 and RRA heat treatments of 7050 aluminum alloy

Aging
treatment

T6 120 °C,20h

First aging Retrogression Reaging

RRA 120 'C,20h 190 C,2-120 min 120 C,24h
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Fig.1 Variations of hardness and electric conductivity of 7050
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aluminum alloy during retrogression at 190 ‘C and after

retrogression plus reaging treatment
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Table 2 Tensile properties of 7050 aluminum alloy after
different heat treatments W, RIS, 1Th FUeHEEZ, H
Aging treatment oy/MPa  oy,/MPa 0/% BRI AN SR G, JTHEE A @Y. 24 h
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Fig.2 Section morphologies of intergranular corrosion of
7050 aluminum alloys with different tempers: (a) R(190 C, 2
min); (b) R(190 °C, 4 min); (c) R(190 C, 6 min); (d) R(190
C, 60 min); (¢) RRA(190 ‘C, 4 min); (f) RRA(190 C, 60
min); (g) T6(120 °C, 20 h)
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Fig.3 Variations of maximum depth of intergranualr corrosion
and hardness of 7050 aluminum alloy during retrogression at

190 C and after retrogression plus reaging treatment
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Fig.4 TEM images of 7050 aluminum alloy with different temperatures: (a) R(190 “C, 2 min); (b) R(190 °C, 4 min); (c) R(190 C,
6 min); (d) R(190 ‘C, 60 min); (¢) RRA(190 C, 6 min); (f) RRA(190 °C, 60 min); (g)-(h) T6(120 °C, 20 h)
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