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Abstract: The effect of pre—deformation amount on microstructure and properties of Al-Zn-Mg—Cu aluminum
alloy was studied by hardness and electrical conductivity, tensile test, intergranular corrosion and exfoliation
corrosion experiments, optical microscopy (OM),scanning electron microscopy (SEM) and transmission electron
microscopy (TEM). The results showed that the strength of the alloys with the increase of deformation amount first

increased and then decreased under the same ageing heat treatment. The tensile strength and yield strength of the
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alloy with pre—deformation amount of 5.8% was 577.8 MPa and 549.8 MPa,respectively, which was increased by

25.7% and 20.8% ,respectively ,when compared to those without pre —deformation. The corrosion resistance was

improved with the increase of pre—deformation. The precipitates became the larger discontinuous distribution grain

boundary one and the width of the precipitate free zone became wider, which were attributed to the pre—deformation

resulting in a large number of dislocation and benefit for precipitation under re—ageing.

Key words: Al-Zn-Mg—Cu aluminum alloy ; pre—deformation ; mechanical property ; corrosion resistance
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Fig.1 Properties of the tested alloy of different pre—aged time
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Fig.2 Microstructure of solid solution state sample
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(c) 8.9%
B3 REEERLFH TEM Bk
Fig.3 TEM micrographs showing different

degrees of pre—deformation
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Fig.4 TEM micrographs showing the precipitates

in the tested alloys after different processes
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Fig. 5 TEM micrographs showing the precipitates in the grain

boundary of the tested alloys after different processes
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Tab.2 Hardness and conductivity of the samples
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Fig.7 SEM images of fracture surface morphology

of tensile samples of the alloys
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Fig.8 Morphology of exfoliation corrosion of the alloys

%3 AEEEXCO BHPREEHNEMER

Tab.3 Ratings of different alloys after immersion

into EXCO solution
B &I R% 0 22 5.8 8.9
JE AL EB EA PC PB

2.6 PiEEIEMHIERE

& 9 JE4 A E h 24 h 5 AR EIE S, K
PRI T S KIS ER . WS &R 0 % & 404
A WS ) ()R 1y, S PR IR BE S 307.5 wm, B
A mIGIN, A4 PR R R, BT
BN 2.2 %R}, BRI 254.7 pm; FUAETE E N
5.8 %It , MBS Hy 235.1 pm; YR 8.9
Pt , TR EE N 206.3 wm, &4 DS ik GE RS



29

(a) 0% (b)2.2%

(¢)5.8%
B9 &4 d R JERAR TR

Fig.9 Section morphologies of intergranular
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corrosion of the alloys
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