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Precipitation-hardenable aluminum alloys have a

relative high specific strength, good fracture

toughness, and excellent fatigue properties which

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.

Figure 1: Experimental Procedures

1. The amount of oxide inclusion particles in the

sample sintered in air was obviously more than

that in the sample sintered in hydrogen.

2. 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
! super-saturated solid solution ! ! 1 + GP Zone ! ! 2 + !’

! !3 + !’ + !’ ! ! 4 + ! + !

(ii) sample sintered in air
! super-saturated solid solution ! ! 1 + GP Zone ! !2 + !”

! !3 + !’ ! ! 4 + !,

     where ! 1 to ! 4 are aluminum with different Cu

contents.
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Figure 2: TEM micrograph of the P/M AA 2014 sintered in
hydrogen consisting of 0.53 wt% oxygen contents
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Figure 3: TEM micrograph of the P/M AA 2014 sintered in air
consisting of 1.37 wt% oxygen contents
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Notes

Extruded at 480°C

with ratio 36:1

A11 (sintered
in air)

a. Oxidized
in air at 400°C

for 3 hrs
b. Sintered

in air at 610°C

for 2 hrs

All specimens aged isothermally
for different periods of time at 160°C

Microstructure observed
under Transmission 

Electron Microscope (TEM)

Hardness changes of the aluminum
alloys caused by aging precipitation

quantified using

Rockwell hardness test

The aging characteristics evaluated

by using Differential
Scanning Calorimeter (DSC)

A1 (sintered
in hydrogen)
a. Degas at 

400°C for 1 hr
b. Sintered in
hydrogen at 

540°C for 2 hrs

Starting
material:

irregular
shaped

pre-alloyed
AA 2014,

mean
particle

size
about
29 µm


