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Abstract

The Al-Zn-Mg-Sc-Zr aloy is one of the most popular age-hardenable Al-Zn-Mg
based alloys due to its low density and high strength. Adding Sc and Zr can strongly
refine the grain structure and increase yield strength. The purpose of Als(Sc,Zr)
dispersoids is to stabilize the grain structure of the alloy and prevent recrystallization
after hot rolled and solution treated by pinning grain and subgrain boundaries. The
precipitation sequence for the 7xxx seria aloys is generally summarized as follows:
Solid solution— GP zones— m’ — 1. However, n° phase is the most important
age-hardenable precipitate in the alloy. The description should include the influence
of process parameters, such as aging temperature and time, pretreatment and alloy
composition, as well as chemistry, structure and the structural relationship between
phases that occur. In this study, the nature of precipitate has been investigated by
transmission electron microscopy (TEM). The precipitate mean size has been
quantitatively measured by small angle X-ray scattering (SAXS) with the aim of
understanding the evolution of precipitatesin this alloy.
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Tablel. Chemical composition of the alloy.

Composition S Mg Zn Ti Ni Sc Zr Al

wit% 007 | 203 | 622 | 0.015| 0.025| 0.124 | 0.144| Bd

Fig .1. Optical micrograph of the as cast alloy exhibits the dendritic structure.
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Fig. 2. Backscattered electron images and EDX results of the as cast dloy. (a)
primary intermetallic particles. (b) Als(Sc,Zr) particles.
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Fig.3. Hardness-Time plot for the alloy aged at 140°C .



Fig. 4. TEM micrographs of the alloy aged at 140°C for 12hr (Q)BF image, (b)DF
image, (c) Diffraction pattern and (d) SADP analysis.
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Fig. 5. TEM micrographs of the alloy aged at 140°C for 36hr (Q)BF image, (b)DF
image, (c) Diffraction pattern and (d) SADP analysis.



Fig. 6. TEM micrographs of the alloy aged at 140°C for 96hr (Q)BF image, (b)DF
image, (c) Diffraction pattern and (d) SADP analysis.

Fig. 7. TEM micrograph showing pinning grain boundaries of the Al3(Sc,Zr)
precipitates after hot rolling and solution treatment.
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Fig. 9. Guinier curves of the alloy aged at 140°C for various time.
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Fig.10. Evolution of the precipitate radius for the alloy aged at 140°C with various
time.



