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Abstract C

[| Abstract 1

It is well established that Aluminium and its alloys are widely used in

aerospace industries , for their good mechanical and physical properties . In
addition , to reliable toughness and low density which is the prime importance
factor in selecting materials for aerospace industries .
Duralumin (Al — ¢/ Cu) is one of these importance alloys and it is one of
(YXXX) series where Copper is the major alloying element . However , in spite of
its high strength , it has low thermal stability , which imposes limitations on
Airplanes speeds , from which Air frame is made .
This work represents an attempt to improve thermal stability of these alloys by
using alloying elements such as (Sr) and (Ag) to the base alloy (Al - Cu—-Mg) .
Samples were prepared by die casting .
Several technigues were adopted to improve properties of the base alloy
(Al — Cu — Mg) . They include precipitation hardening process , thermo —
mechanical treatments and duplex thermo — mechanical treatments .
Several tests were conduced to examine the alloys such as , hardness tests for
solution treated specimens and natural age hardening ones . Hardness values were
used as indication for thermal stability . Different of artificially aging , duplex
aging , thermo — mechanical and duplex treatments — Oxidation and thermal shock
tests were also conducted , in addition to determination of density and
metallographic tests .
Results showed superiority of alloy (Al — Cu — Mg — Sr — Ag ) i.e (C) in
thermal stability tests compared with those of B (Al — Cu - Mg — Sr) and A (Al -
Cu — Mg ) . Several techniques were adopted including duplex thermo -
mechanical treatments , primary aging at (1V+ "C) for different times .
As increase in hardness of (Y%° %) was observed in addition to high

improvement in thermal shock and oxidation at (¢2+ 'C).
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Element Al Cu Mg Sr Ag
Properties
Atomic Number VY Y4 VY YA Y
Atomic Weight Y1.9A Yy Yi X AVAY [ YevAY
Melting Point ('C) T Y LAY no. VA 1)
Boiling Point ('C) Youu Yot. Y40 Yra. YVV.
Density (g/cm’) Y.V NEY: Y V¢ YAy V.o
Crystal Structure FCC. | FCC. | CHP. | F.C.C. | F.C.C.
Atomic Radius (A°) ) EY VYA AR Y.)e ) £¢
Young’s Modulus ()" N/m) [ 1.3 JAK: £EA V. V.04
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