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Microstructure of As-cast and Homogenized 1973 Aluminum Alloy
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Abstract: The microstructure and the composition distribution of as cast and homo genized 1973 alloy
were studied by means of optical micrograph, scanning electron micrograph, X-ray diffractometry and
DSC. The as cast microstructure and the homogenizing temperatures of the alloy were determined.
The results show that the as cast microstructure is dendrite structure. It mainly consists of & Al, Mg
Zm(N) phase and AL.CuMg (S) phase, and Ali3( FeCu)4 phases were also observed. The Il phase
(MgZn2) dissolves aluminum and copper, and Al2CuM g phase shows solubility of zinc. The proper
homogenizing process of this alloy is at 470 C for 24h. After homogenization, Tl phase and S phase dis-
solve almost into the matrix, leaving a small amount Alis( FeCu) 4+ phase and Al7Cu2Fe phases only. A
large number of AlsZr phases with spheric shape were also observed, dispersing inside grains.
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Table 1 Chemical composition of as cast 1973 aluminum alloy (mass fraction/ %)
Elem ent Si Fe Cu Mn Mg Cr Zr Zn Ti Ni
Content 0.031 0. 096 1.78 < 0.01 2.30 < 0.01 0.11 6.27 0.031 < 0.01
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Fig. 1 Optical micrographs of as cast alloys

(a) macrostructure; (b)nomrequilibrium eutectic structure; ( ¢) micro-loose structure
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Fig. 2 Microstructure and elements distribution of as cast alloy

(a) BSE of as cast microstructure ; (b)Zn ; (¢c)Mg; (d)Cu
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Fig.4 EDS analysis of as cast alloy
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T able 2 Chemical compositions of intermetallic compounds in experiment alloy as cast (atom fraction/ %)
Zn Mg Fe Al Phase
Compound A 2.99 24.75 25. 80 — 46. 46 ALCuMg
Compound B 25.16 26. 49 9.27 — 39.08 Mg(Al Zn,Cu),
Compound C — — 4.9 18. 60 76. 48 Aljs( FeCu) 4
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(a),(b) 450°C/24h; (<), (d) 460°C/24h; (e), () 470°C/24h
Fig. 6 Optical micrographs and SEM backscattered im ages of as cast alloy after different homogenization treatments
(a),(b) 450°C/24h; (c),(d) 460°C/24h; (e),(f) 470°C/24h
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Fig.8 SEM backscattered images analysis of as cast alloy after different homogenization treatments

(a), (b) 450°C/24h; (¢)460°C/24h; (d) 470°C/24h
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T able 3 Chemical compositions of intermetallic compounds in homogenized alloy (‘atom fraction/ %)

Zn Mg Cu Fe Al Phase
Compound A - 25.11 24.79 - 50. 10 AlLCuMg
Compound B 28.08 28. 67 2.56 - 40. 69 Mg(Al, Zn,Cu),
Compound C - - 4.87 18.49 76. 64 Ali3( FeCu) 4
Compound D - - 12.93 7.11 79. 96 Al;Cuy Fe
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Fig.9 TEM microstucture image and the corresponding selected

eledron diffraction pattern by 470 C/ 24h homogenized treatment
(a) BF image Al;Zr particles; (b) SADP; (¢) HRTEM of AL,Zr
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