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Effect of heat treatment on the intergranular corrosion of AA7178
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Abstract

AA7xxx is an age-hardened aluminum alloy
with the highest strength in T6 condition.
However, it is very susceptible to localized
corrosion, such as intergranular corrosion. It was
reported that over-aged AA7xxx, such as in T7
or RRA condition, exhibits better corrosion
resistance, although a little decrease in strength.

AA7178 was heat treated to T6 and T7 in this
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study and the hardness and corrosion rate were
measured. The results show that AA7178-T6
exhibited a  higher hardness although
AA7178-T7 had a lower corrosion rate. A high
density of fine n phase (MgZn,) particles was
found in T6 grain boundaries while large and
spaced 1 phase particles in T7 grain boundaries.
The corrosion potential of m phase particles is
lower than that of the matrix and would be
corroded  preferentially. A continuous
distribution of m phase particles at the grain
boundaries was found to accelerate the corrosion
propagation. The over-aged AA7178-T7 had
larger and more spaced n phase particles at the
grain boundaries which retarded the corrosion
progress.
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Table I Chemical compositions of the specimen.

Alloy Fe Cu Si Mn

Mg Cr Zn Ti Al

AATI1T8 0.28 1.95 0.04

0.056

2.76 0.19 691  0.053 Bal.
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Fig. 1 Heat treatment cycles for AA7178.
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Metallographic
AAT178 and  the

used for the

as-received
nomenclature plate
orientations relative to the rolling
direction: L (longitudinal), T (long
transverse), and S (short transverse).
(b)Schematic

diagram of sample

orientation.

Table 2 Grain Dimensions of as-received

AAT1TS.
Orientation AAT178
L 1040£692um
T 511£261um
S 38+16um

Table 3 Hardness of AA7178 in different

tempers.
Tempers Hardness Vickers (HV)
As-received 198
T6 199
T7 184
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Fig. 3 Anodic curves for

AA7178-T6 and AA7178-T7 in aerated
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1 M NacCl solution at scan rate of 0.1

mV/sec.
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Fig. 4 Corrosion morphology including an
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hole and the sharp intergranular

corrosion.
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Fig. 6 Grain boundary microstructure of
AA7178-T6, which has fine and
continuous 1 phase particles along the

grain boundary.

Fig. 7 Grain  boundary microstructure of
AA7178-T7, which has large and
spaced M phase particles at the grain

boundary.
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Fig. 8 A TEM image indicating the tip of an

intergranular corrosion in AA7178-T7.
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