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the Mechanical Properties and Susceptibility to Stress
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ABSTRACT

To investigate the effect of the Retrogression and Reaging (RRA) treatment on the strength
and the stress corrosion cracking in AA 7039 the measurement of hardness, tensile proper-
ties and the time to failure in a constant rate method were measured,

Transmission electron microscope was used to examine the microstructural changes within
grain and grain boundary, The results show that the RRA treatment of the T 6 condition resulis
in a significant intrease in the time to failure without sacrifying the original T6 st~
rength, .

It is believed that high density and even distribution of precipitates in RRA condi~
tion were observed within grain so that the RRA condition could have similar strength
to the T6 condition, '

The presence of fine dispersion of semicohernt q‘transition phase is also believed to
contribute to that effect,

Examination of the grain boundary microstructure shows that the RRA treatments incre-
ases significantly the average size of the grain boundary preciptates .

It is suggested that the benificial effect of the RRA treatment on the susceptibility
to SCC be due to the increase in the size of grain boundary precipitates obtained

during the retrogression treatment,
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Table 1. Chemical composition of AAT7039

in weight percent

COMPOSITION} 2Zn | Mg Mn Cr Fe

Wt % 451253 10.21 |0.18 0. 12

COMPOSITION Si Cu Ti Al

Wt % 0. 10 0.08 | 0.04 |[balance
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Fig. 2. Geometry of pin—load tensile
specimen for stress corrosion

craking tests
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u.T. s, 0.2 % offset Elongation Hardness Heat Treatment
Kaf / mm? Kgf / mm?
(MPa) (MPa) (%) (HRB) Conditions
a 44 38 11.8 81 Peakaging
(433) (374) Condi tions(rg)
b 46 40 10. 3 82 RRAZ20
(453) (394)
c 43 35 11.3 71 RRASKO
(423) (345)
40 32 13. 2 72 Overaging
d (394) (315) Condition (T 73)

Table 2. Comparison of mechanical properties in various heat treatment of AA 7039 Al alloy
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Fig. 4. Fractographs of tensile test specimens (a) T6, (b) RRA20.(c) RRA 50. (d)T 73
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Fig. 6. Fractographs of SCC test specimens (a) T6,{b) RRA20, (c)RRA 60, (d) T73
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Fig. 7. Bright field micrographs of samples in various tempering conditions
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Fig. 8. Diffraction patterns of samples in various temper conditions for B=(i12]
(a) T6, (b) T73, (c) R50, (d) RRA20
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Fig. 8. Bright field image of precipitates on grain bowndaries of samples in varjous tempering
conditions (a) T6 , (b) T73, (c) R50 , (d) RRA20
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