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ABSTRACT

It is well established now that (Al-Cu) base alloys used in a wide range of important

industrial applications.

Recently, so many improvements are introduced to these alloys, such as, alloying elements,
i.e., microalloying which results in a nanoscale precipitation and eventually causes a great

improvement in properties including strength and modified the well-known precipitation processes.

This work represents the attempt to determine the effects of Metallurgical variables in
fatigue life for (Al-Cu) base alloys, used in aerospace industries by using alloying elements, i.e., (Mg,
Li and Zr) and thermo-mechanical treatments. Mechanical surface treatment includes (Rolling,
sandblast and shot peening). Surface deformation creates compressive residual stresses and
increases the strain and dislocation density. These changes, then act during heat treatment as sites
for nucleation and hence, modified the growth rate. Surface compressive stresses; however, is

necessary for fatigue crack initiation resistance.

Results obtained showed a great improvement in fatigue life
in alloy C (Al-Cu-Mg-Li-Zr) compared with alloy A (Al-Cu-Mg) and
B (Al-Cu-Mg-Li).

An improvement of (©+ +7) was observed compared to other alloys at temperature (VV+°C),

due to grain refining and precipitated phases.

Thermo-mechanical treatments introduced significant improvement in fatigue life in alloy B

as well.

Hardness of the examined alloys was also enhanced.
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“xxx” is code for
specific composition

main alloying addition H
‘ cold-worked

1 XXX 99%+ Al 0
2X%X Cu annealed
3xxx Mn (wrought only)
4xXxX Si
5XXX Mg |
6xxX Mg+Si F
7XXX Zn .
- Li (etc.) as fabricated

T

Changes denote

T
heat-treated

1: Cold-worked only
2: Cold-worked & partially annealed
3: Qold-worked & fully annealed

2: Y4 hard

4: % hard

6: % hard

8; Hard

9: Extra hard

distinct alloys

Changes denote minor variants

[except 1xxx: xxx denotes purity level]

QOO ~~NOOO AWK -

: Partial solution & natural ageing
. Annealed cast products

. Solution & cold-work

: Solution & natural ageing

: Artificial ageing only

: Solution & artificial ageing

: Solution & stabilising

: Solution & cold-work & artificial ageing
: Solution & artificial ageing & cold-work
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