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EFFECTS OF Ca AND Ag
ON PRECIPITATION IN Al-4Zn-3Mg (wt. %).
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ABSTRACT  Details are given of a preliminary investigation into the precipitation sequences
during age hardening in a series of Al-4Zn-3Mg (wt %) alloys containing single and combined
additions of 0.85 Cu and 0.5 Ag (wt. %). Hardness testing, conventional transmission electron
microscopy and electron diffraction have been used to study the precipitation processes at 150 °C.
The results suggest that this ageing temperature may be above the GP zone solvus for these alloys,
with extensive precipitation of n'/n, precipitation observed on {111}, planes. These precipitates are
bound by continuous {111}, facets. The observed crystallographic lonn of the precipitates has been
examined in terms of lattice misfit for various structural models of n' and proposals are presented to
explain the observed precipitate form and morphology.
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1. INTRODUCTION
Alloys based on the Al-Zn-Mg (7xxx series) are of major importance as light weight structural

materials because of their high response to age hardening. It is well known that the addition of Cu
(e.g. ~ 1.5 wt. %) is beneficial in both increasing tensile properties and decreasing susceptibility to
stress corrosion cracking [e.g. 1]. Similar effects are also observed in Al-Zn-Mg alloys containing
small amounts (e.g. 0.5 wt. % or 0.1 at. %) of Ag [2]. However, questions remain concerning the
effects of these two elements in the precipitation process occurring during ageing of this class of
alloys.

This paper presents preliminary results of a study of the effects of single and combined additions
of 1 wt. % Cu and 0.5 wt. % Ag on precipitation in a base alloy of composition Al-4Zn-3Mg (wt.
%) aged at 150 °C. Special attention has been given to the crystallographic form and distribution of
{111}, precipitates in these alloys.

2. EXPERIMENTAL

The compositions of the alloys studied were as follows: Alloy 1: Al-4Zn-3Mg (wt. %), Alloy 2:
Al-4Zn-3Mg-0.5Ag (wt. %), Alloy 3: Al- 47n-3Mg-0.85Cu (wt. %) and Allo 4: Al-4Zn-3Mg-
0.5Ag-1Cu (wt. %). Alloy specimens for Vickers hardness measurements and transmission electron
microscopy (TEM) were solution treated in a salt bath at 460 °C for 1h, cold water quenched and
aged in oil baths at 150 °C. Specimens for TEM examination were twin-jet electropolished using
standard techniques and examined in a Philips CM20 analytical TEM operating at 200 kV.

3. RESULTS AND DISCUSSION
3.1 Age Hardening Characteristics

The age hardening characteristics for the four Al-4Zn-3Mg-(Ag, Cu) (wt. %) alloys at 150 °C are
presented in Fig. 1. The hardening trends indicated in Fig. | are in good agreement with the
previous studies of age hardening in this system [2]. Rapid hardening at the early stages of ageing
was noted for both of the Cu-containing alloys. This effect appears similar to that observed in
recently discussed in detail for Al-Cu-Mg alloys [3].

3.2 Microstructural Evolution at 150 °C

The microstructural evolution in the Al-4Zn-3Mg-(Ag, Cu) alloys at 150 °C was studied by
conventional TEM. A typical bright field (BF) TEM image, recorded near to the <110>, zone axis,
of the alloys in the AQ condition is provided in Fig. 2. There was little evidence of an extensive


















