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Effect of pre-precipitation after solution on mechanical properties
and corrosion resistance of aluminium alloy 7A55

ZHANG Xin-ming, YOU Jiang-hai, ZHANG Xiao-yan, LIU Sheng-dan, LIU Ying

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The influence of pre-precipitation at 440 °C after solution on the mechanical properties and corrosion
resistance of aluminium alloy 7A55 was investigated by hardness tests, conductivity tests and transmission electron
microscopy (TEM). The results show that with increasing the pre-precipitation time, the density of the precipitates in the
matrix becomes higher and then the size becomes larger. As a result the hardness and strength increase first and then
decrease. At the same time, the particles at the grain boundaries become larger with wider precipitate free zone, and the

discontinuity of these particles increases first and then decreases with increasing pre-precipitation time. Consequently,

intergranular corrosion and exfoliation corrosion resistance increase first and then decrease.
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Table 1 Sample number of aluminium alloy 7A55

Sample No. Pre-precipitation
PO 440 C, Oh
P0.5 440 C,0.5h
P3 440 C,3 h
P5 440 C,5h
P10 440 'C,10h
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Fig.1 Effect of pre-precipitation time on properties of aluminium alloy 7A55 aged at 440 ‘C: (a) Hardness and conductivity;

(b) Strength and elongation
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Fig.2 Effect of pre-precipitation
time on intergranular corrosion of
aluminium alloy 7AS55 aged at
440 C: (a) Sample PO; (b) Sample
P0.5; (c) Sample P3; (d) Sample
P5; (d) Sample P10
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Table 2  Effect of pre-precipitation time on exfoliation corrosion
Corrosion time
Sample No. Grade
4h 8h 12h 24 h 48 h
PO Blister Blister, discolor Blister, discolor Dlsm.tegratlon of Two la)fers EB+
thin layers separation
P0.5 Blister Blister Blister Slight lifting Severe separation EB
P3 Blister Blister Blister Sliver Severe separation EB—-
P5 Blister Blister, discolor Blister, discolor Sliver Severe separation EA+
P10 Blister Blister, discolor Blister, discolor Sliver Severe separation EB-

B3 FEA R E TS

Fig.3 Surface morphologies of samples after exfoliation corrosion: (a) Sample P0; (b) Sample P0.5; (c) Sample P3; (d) Sample P5;

(d) Sample P10
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images of aged
¥ aluminium alloy 7AS55 in matrix
and at grain boundaries: (a) Sample
P0.5; (b) Sample P3; (c) Sample PS;
(d) Sample P10; (e) Sample P0.5;
(f) Sample P3; (g) Sample P5;

(h) Sample P 10
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