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Abstract

alloys were investigated by means of Rochwell hardometer , electronic tensile machine ,TEM and AES. It was shown that

The hardness, strength , SCC susceptibility and composition of grain boundary of 7000 series aluminum

the hardness and strength both had double peaks,the SCC susceptibility declined with increasing aging time, and the
alloy at second-peaking during aging had higher strength and lower SCC susceptibility. A“phase-changing-Mg-H” the-
ory was put forward firstly ,and the mechanism of high-strength and low-SCC-susceptibility for Al = Zn — Mg — Cu alloy

atl second-peaking during aging was explained properly by this theory.
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Tab.1 Chemical composition of 7A09 alloy
% (FRES#)

Zn Mg Cu Ti Mn Cr Fe Si Al

5.66 2.74 1.52 0.04 0.08 0.21 0.39 0.09 S
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Fig. 1 Schematic presentation of energy spectra analysis

on grain boundary
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Fig.2 Aging hardening curves of 7A09 alloy
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Fig.3 Mechanical properties of 7A09 alloy
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Tab.2 Stress corrosion susceptibility of 7A09 alloy with origin strain rate of 5 x10 /s

B
Ar

3.5% NaCl %59

Al 2 8(25)/8(NaCl)
o,/ MPa 5/ % o,/ MPa 8/ %
753K/70min +413K/7h 510 9.20 491 5.94 1.55
753K/70min +413K/18h 520 8.66 510 6.52 1.39
753K/70min +413K/70h 512 8.45 490 6.90 1.22
753K/70min +413K/102h 532 8.71 518 7.64 1.14
753K/70min +413K/202h 501 8.49 496 7.79 1.09
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Tab.3 Chemical composition nearby grain boundary under different aging states

B ST T 58 %
R Tk
1 2 3 4 5

Mg 2.85 7.59 8.50 6.54 3.09

753K/70min +413K/7h Zn 2.60 2.99 3.23 3.20 2.52

Cu 2.17 3.86 4.20 4.12 3.17

Mg 2.90 5.15 7.10 5.11 3.00

753K/70min +413K/18h Zn 2.18 3.05 3.43 2.85 2.10
Cu 2.43 3.32 3.96 3.32 2.81

Mg 3.01 5.01 6.50 5.00 3.02

753K/70min +413K/72h Zn 2.08 3.35 3.95 3.02 2.15
Cu 2.01 2.95 3.24 3.04 2.05

Mg 3.05 4.90 6.00 4.83 2.97

753K/70min +413K/102h Zn 2.11 3.45 4.35 3.75 2.38
Cu 1.88 2.12 2.52 2.04 1.43

Mg 2.96 4.25 5.52 4.04 2.98

753K/70min +413K/202h Zn 2.94 3.95 4.91 3.82 3.01
Cu 1.32 1.53 1.97 1.28 1.25
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Fig.4 Phase-changing model of 7A09 alloy
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