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ABSTRACT

! Cu-alloys find a wied range in ceveral industrial
‘ [16]
fields, especially in the marine applications. Extengive

studies had been conducted to develop and improve properties

of such alloys, since, some suffer from selective leaching
cuch as brasses, while costs of others are high such as
[63)

(Cu~-Ni) alloys.

This werk is, however, conducted to extend the effective
life of these alloys.

Samples wused in this study are, generally, of (Cu-Al)

base. and are prepared for the first time in Irag. Cermanium

0]

and Yttrium are also added for th first time to these
alloys.
sllovs used in this work include,
A = (Cu/ ©.5% Al)
B = {(Cu/ 5% Ni)
C = (Cu/ 9.5% Al/ 5% Ni)
L = (Cu/ 9:?% Al/ 5% Ni/ 0.9% Mn})
E = (Cu/ 9.5% Al/ 5% Ni/ 4.5% Fe)
F = (Cu/ 9.5% Al/ 5% Ni/ 0.9% Mn/ 4,5% Fe)
G = (Cu/ 9.5% Al/ 5% Ni/ 0.9% Mn/ 4.5% Fe/ 0.1% Y)
H = (Cu/ 9.5% Al/ 5% Ni/ 0.9% Mn/ 4,5% Fe/ 0.2% Ge)

Yttrium was used as (Yz03)
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Three different tests were carried out, such as,

oxidation, thermal shocks, and erosion/ corrosion tests. In
addtion, the effects of temperature, oxide thickness,
chemical composition, grain size, and hardness on alloys

properties were examined.

Oxidation and thermal shocks test were conducted in air
at 250 °*C and 850 °C.

It was found that, the weight gain of all examined

alloys increases as temperature increase. This was attributed

to the increase of oxidation rate as ‘temperature
(22}
increase,
1t appears, that, cracking or spalling of oxides was
extensive at Thigh temperatures. This 1is due to the high

. [51]
stresses and expected behaviour of thick oxides.

Thin film oxides demonstrated high resistance to thermal
shocks comparing with these ¢f thick one, because of smaller
defects content.

Hardness ;f allo;”(B) was found to be the low;ét Jhile
its grain size was the highest. The addition of (Ni) to the
base was associated with an increase in hardness and a
decrease in grain size. While the addition of both (Mn) and
(Ni} to the same alloy causes decrease in grain size and
further increase in hardness. The highest hardness and

smallest grain size were, however, associated with the

addition of (Fe) to alloy (C).
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The addition of (Ni), (Mn) and (Fe) to the basge metal

causes a relative increase in resistance to erosion/

corrosion, oxidation, and thermal shocks.

While, the addition of (Y} and all the above mentioned
metals to the base increases the resistance to thermal shock.,
and give the lowest oxidation raté?g]

Agreat increase in resistance to (erosiony/ corrosion)
phenomenon was cobserved when (Y) was replaced by  (Ge)
(i.e. alloy H) either in seawater or in potable water. For
instance the weight loss of this alloy was only (0.27-0.36)
comparing with corresponding values of other alloy
(A.B.C,D & E). And with reference alloy F (lastest alloy uesd
in ship engines industrial) was (G.47).

Alloy (H) alsc demonstrate high hardness, low oxidation
rate and good shock resistance. These improvement were
attributed to the enharicement of properties caused by {Ge)
addations, such as, oxide plasticity, adhesion, and re-healing

0f protective scale.
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