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Abstract

The effects of heat treatments (T6 and T73) on the microstructure, mechanical properties, and high cycle fatigue behavior of
modified AA7075 alloys were investigated. A modified 7075 alloy was manufactured using modified-Mg (Mg-Al,Ca) instead
of the conventional element Mg. Based on the microstructure, the average grain size was 4.5 pm (T6) and 5.2 pm (T73).
Regardless of heat treatment, the modified AA7075 alloys consisted of Al matrix containing homogeneously distributed
ALCuMg and MgZn, phases with reduced Fe-intermetallic compound. Room temperature tensile tests showed that the
properties of modified 7075-T6 (Y.S.: 622MPa, T.S: 675MPa, elongation: 15.4%) were superior to those of T73 alloy (Y.S.:
492MPa, T.S: 548MPa, elongation: 12.8%). Experimental data show that the fatigue life of T6 was 400 MPa, about 64% of its
yield strength. However, the fatigue life of T73 alloy was 330 MPa and 67%. Irrespective of the stress level, all crack initiation
points were located on the specimen surface, and no inclusions acting as stress concentrators were seen. Superior mechanical
properties and high cycle fatigue behavior of modified AA7075-T6 alloy are attributed to the fine grains and homogeneous

distribution of small second phases such as MgZn, and AlLCuMg, in addition to reduced Fe-intermetallic compounds.
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Table 1 Chemical compositions of modified AA7075
alloy used in this study (in wt.%)

Al Zn Mg Cu Cr Si Fe Mn Ca
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Fig. 1 Tensile and high-cycle fatigue test specimens
according to ASTM ESM
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Fig. 2 Optical microscope images of (a) modified
AA7075-T6 and (b) modified AA7075-T73 alloys
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Fig. 3 XRD analysis results of modified AA7075-T6 and
modified AA7075-T73 alloys
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Fe-intermetallic
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Fig. 4 SEM images showing microstructures of modified
AA7075-T6 and AA7075-T73 alloys
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Table 2 Results of chemical compositions by energy
dispersion spectra at red, orange, and blue

circles in the Figure 4 (in wt.%)

Al Zn Mg Cu Fe Ca
MgZn, Bal. 4.374 2.403 1.863 - 0.121
Modified
AA7075-T6 Al,CuMg Bal. 2.628 2.665 4.131 - 0.468
Fe-intermetallic ~ Bal. 3.644 4577 13.082 1.532
- MgZn; Bal. 4.434 2.142 1.160 0.156 0.093
Modified
AAT075- Al,CuMg Bal. 1.725 7.932 30.384 0.248 0.377
T73
Fe-intermetallic ~ Bal. 11.658 1.765 20.217 5.575 0.103

Modified 7075-T6

Modified 7075-T73

Fig. S EPMA analysis results of (a) modified AA7075-T6
and (b) modifiedAA7075-T73 alloys
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Fig. 8 Tensile fracture surfaces of (a) modified AA7075-
T6 and (b) modified AA7075-T73 alloys
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Fig 11. Fatigue fracture surfaces and high magnification images of fatigue crack propagation region and cross
section images of fatigue fracture specimens; (a), (c) modified AA7075-T6 and (b), (d) modified AA7075

T73 alloys
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