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During Early Rapid Hardening in Al-Cu-Mg Alloys
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INTRODUCTION AGE HARDENING TEM - Al-1.1Cu-0.5Mg
Al-Cu-Mg alloys which lie in the a+S phase field and have a low 120, T ik
Cu:Mg ratio exhibit a remarkably rapid hardness increase during & M1
ageing at elevated temperatures [1]. This rapid hardening == 110F = A1 10ua
phenomenon (RHP) occurs in Al-1.1Cu-xMg alloys that contain at & ¥ :::E
least 0.5 Mg (at.%), and may provide > 50% of the total hardness 'E 10af i ] 1;...“
increment within the first 60 seconds of ageing. -
Proposals to explain this phenomenon include the concept of solute E ool
cluster strengthening [2], but due to the difficulty to differentiate B
clusters from random compositional fluctuations in the solid solution, 5
there has been a lack of work on the characterisation of solute 8
clusters. p
Atom probe tomography (APT) using the Local Electrode Atom Probe & Top
(LEAP) instrument together with statistical techniques and new =
cluster-finding algorithms has enabled identification, reconstruction 1]
and analysis of three-dimensional atomic scale clusters of solute
atoms. > GOl
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APT 3D MAPS - RAW DATA CORE-LINKAGE CLUSTERING ALGORITHM
Al
Al-1.1Cu-0.5Mg Based on the principle that atoms involved in
Aged 1 h at 150°C m a cluster are closer together than atoms
which form part of the matrix. Parameters

322 x 58 x 55 nm Cu can be chosen heuristically (see plot).
22.8 million atoms 1. Atoms within d,,, (nm) distance apart

from each other are labelled “core”

atoms .
Need to perf -0
d:tz m?n?neg toorm Mg 2. Atoms within d;,. (nm) distance from
extract useful core atoms become part of a cluster .
information. L 3. Define a minimum number of atoms, 1h at 150°C g
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0.5 at.% Mg is critical composition threshold for rapid hardening

(RH).
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| \v/‘ (number density, average cluster size) show differences between

non-RH 0.2Mg alloy and RH alloys (0.5Mg, 1.7Mg).
Number densities of Mg-Mg clusters and Cu-Mg co-clusters are more
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