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Introduction

Microstructural Study
on the Aging of

Results and Discussions

Precipitation-hardenable aluminum alloys have a 1. TEM Observations of Aging Behaviour of 90 T
relative high specific strength, good fracture P/ M AA 2014 with 2 Different Oxide Contents
toughness, and excellent fatigue properties which g0 | DA sintered in hydragen

are useful for aerospace applications.

These alloys can be produced by powder metallurgy
(P/M) techniques but some investigations have
indicated that fine reinforcements or intrinsic oxide
inclusion particles have a strong influence on the
precipitation kinetics of P/M aluminum alloys [1-2].

Thus, this poster is to present the microstructural
study on the aging behaviour of an AA 2014 (4.61
wt% Cu, 0.89 wt% Si, 0.56 wt% Mg, 0.89 wt% Mn,
and 0.03 wt% Fe) with two different oxide inclusion
contents as produced by P/M techniques.
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Figure 2: TEM micrograph of the P/M AA 2014 sintered in
hydrogen consisting of 0.53 wt% oxygen contents
(a) under-aging (b) peak-aging (c) over-aging
Extruded at 480°C
with ratio 36:1
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All specimens aged isothermally
for different periods of time at 160°C
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Microstructure observed
under Transmission
Electron Microscope (TEM)
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Hardness changes of the aluminum
alloys caused by aging precipitation
quantified using
Rockwell hardness test
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The aging characteristics evaluated
by using Differential
Scanning Calorimeter (DSC)

Figure 1: Experimental Procedures

Notes

Al=0.53 wt% oxygen contents
Al1= 1.37 wt% oxygen contents
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A phase distributed
evenly throughout
the matrix but just a
few X’ phase

Figure 3: TEM micrograph of the P/M AA 2014 sintered in air
consisting of 1.37 wt% oxygen contents
(a) under-aging (b) peak-aging (c) over-aging

2. Rockwell Hardness Testing for Different
Aging Time between P/M AA 2014 Sintered in
Hydrogen and Air
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Figure 3: Hardness as a function of aging time at 160 °C
for the P/M AA2014 sintered in hydrogen and air
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Figure 4: DSC curves showing the precipitation of
P/M AA 2014 between sintered in hydrogen and air

Conclusions

1. The amount of oxide inclusion particles in the
sample sintered in air was obviously more than
that in the sample sintered in hydrogen.

. The degree of accelerated aging increased with
the higher oxide inclusion contents. The

acceleration could be associated with the

accelerated ) formation.

3. The precipitated sequence of
(i) sample sintered in hydrogen

A super-saturated solid solutionh Ay + GPZoneh h,+ N
Ag+ N +N A Ay+h+h
(i) sample sintered in air

A super-saturated solid solutionh Ay +GP Zoneh A, + A

A Ag+ NN hg+ A,

where X, to A, are aluminum with different Cu

contents.

References

100 200 300

Temperature (')

400 500

2 MONASH University

THE UNIVERSITY OF

THE UNIVERSITY OF
NEW SOUTH WALES %% MELBOURNE \g

AUSTRALIA

THE UNIVERSITY
OF QUEENSLAND -

*

55§
E G : aga The University of Sydney
V P

www.arclightmetals.org.au

Australian Government
Australian Research Council




