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Abstract: 

This study deals with the effect of temperature on the corrosion behavior of Al-

2Cu-2Mg) alloy by using simple immersion in acidic solution((3% HCl) by volume) at 

(30,40,50,60,70,80C°). The weight change method and microscopic examination are 

used in this study. Alloy without treatment, Solution heat treated at (500C°), Artificial 

aged at (150C°) are used to complete this study. The result of effects of temperature on 

the corrosion behavior of alloy in acidic solution showed a continuous increasing in 

corrosion rate with increase the temperature of solution. The result showed that the 

solution-treated alloy have the lowest weight losing compared with the untreated and 

artificial aged alloys where the last one show a mid stat between the other states. In the 

other hand the results of Arrhenius equation and the Arrhenius plots showed the rate of 

corrosion of the solution heat treated alloy increase ( 12 ) time when increase the 

temperature from (30C°)  to (80C°) , the rate of corrosion of the artificial alloy increase 

( 24 ) time when increase temperature in the same range above , and the untreated alloy 

appears high increase in corrosion rate ; the rate of corrosion increase ( 180 ) time when 

increase the temperature from (30C°)  to (80C°) . The solution heat treated alloy submit 

to the Arrhenius equation while the untreated alloy and the artificial alloy not submit  to 

the Arrhenius equation. 

 

(Corrosion theory and Corrosion Protection ,EM1110 – 2-3400, Apr – 

1995)

( Pierre R. Roberge,2000)
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( 

Vanhile P. and Tosto S.,1992 ) 

(Eiji Akiyama , K . Asami ,2000)

 ( Al – Ti )( Al – Cr )

( Ni,Mo )( Al – Ti )( Al – Cr )

( Mg)(Al-Ti)

(1M HCl )( Al-Ti-Ni ,Al-Cr-

Ti ,and Al-Cr-Mo )(0.075M Na2B4O7+0.3M H3BO3+0.5M 

NaCl )(Al-Ti-Mg )

(D. A. Little and J. R. Scully ,2001) 

(SCC) (Al-Cu-Mg-Ag)( C416 - C415 )

(99.99)

(NaCl)(0.006 – 0.06 M)

(C415) (C416)

(99.99) 

( D.Bengtsson Blucher, J. E. Svensson and L.G. Johansson 

, 2002 )( NaCl )

( AA1070 )

( 4, 10 ,22 ,38 ,50, 60 C° ) 
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( 14-70 mg/cm
2 

NaCl )

( 4 C° )

( 10,22,38 C° )

( 5-20 )

( 350 ppm  )( 38 C° )

( 60 C° )

(H. N. Mcmurray, G.- Williams 

and S. O. Driscoll ,2002 )( 

SrCrO4 )( AA2024T3 )

( HCl ) ( 0.5 mol dm
-3

)( 

HCl )( 20 C° )( 93%RH )

( 9.24h,12h,23.30h,30.41h,37.4h,46.17h,54.22h ) 

(0%,1vol%,5vol% ) 

( HCl )

(Ingrid Rink and D. Martin Knotter,2003 ) ( Passivation )

( 0.4% Cu )

(DSP)(8.4%H2SO4,3.8%H2O ) (DS,XDS )

( 8.4%,5% H2SO4 )(DSPH)(8.4% 

H2SO4,0.5%H3PO4 )

( 75 C° )

( 30 C° ,35 C° , 45 C° )

(DSPH)( 35,45 C° )( XDS )( 30,45 C° )
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( Al , 0.4% Cu )( 35,45 C° )

( DSPH,XDS,DS )( 45 C° )

( DSP )( 35 C° )
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 (Sola Basic S.B Lindberg
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Jacob White ,Jw- England )

 ( Arrhenius )
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500ºC

45min

 170 ºCMLW( 3 hr. )

 (3% HCl )

( Jacob White ,Jw- England )

(30,40,50,60,70,80C°)

Sartorius0.0001

( 30 ,40 ,50 ,60 ,70 ,80 C° )

( Arrhenius Plots )

( union ME-3154 )

(600 X)
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S , θ

αHCl

(R.G.Buchheit, R.K.Boger, M.W.Donohue ,2001 )
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(0.0002 g/cm
2
.hr.)(0.036 

g/cm
2
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(αss)

(R.G.Buchheit,R.K.Boger,M.W.Donohue,2001,R.G.Buchheit, 

R.K.Boger,2002)(6)

(0.0002)(0.0024)(12)
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(0.0048)(24)

(170C°)(3hr.)

(11) 

( 80C° ) (12)(12)

(13)

(30,40C°)

(14)
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(180)
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(24)(30C°) (80C°)
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Mg Cu Al ALLOY      
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 انعلاقت بيه انوزن انمفقود نوحدة (1)انشكم 

 (HCl%3)انمساحت ودرجت حرارة انوسط انتاكهي 
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 انعلاقت بيه نوغاريتم معدل انتآكم  (2)انشكم 

 نعينت (HCl%3)ودرجت حرارة انوسط انتاكهي 

. غير معامهت حراريا
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 طبوغرافيت سطح عينت  غير (3)انشكم 

 (600X)معامهت حراريا بقوة تكبير 
 طبوغرافيت سطح عينت غير (4)انشكم 

معامهت حراريا معرضت نوسط انتاكهي 

(3%HCl) في درجت حرارة (80C°) 

 (600X)بقوة تكبير 
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 نعينت (HCl%3)ودرجت حرارة انوسط انتاكهي 

 (°500C)معامهت محهونيا بدرجت 
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 انعلاقت بيه نوغاريتم معدل انتآكم  (6)انشكم 

 نعينت (HCl%3)ودرجت حرارة انوسط انتاكهي 

. (°500C)معامهت محهونيا بدرجت 
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 طبوغرافيت سطح عينت  معامهت (7)انشكم 

 (600X) بقوة تكبير (°500C)محهونيا بدرجت 

 طبوغرافيت سطح عينت  معامهت محهونيا (8)انشكم 

 (HCl%3) معرضت نوسط تآكهي (°500C)بدرجت 

 (600X) بقوة تكبير (°80C)في درجت حرارة

20 30 40 50 60 70 80 90

Tempreature (  C  )

0.000

0.000

0.001

0.010

W
e

ig
h

t 
lo

s
s

 (
 g

/c
m

  
 )

 انعلاقت بيه انوزن انمفقود نوحدة انمساحت (9)انشكم 

 نعينت معتقت (HCl%3)ودرجت حرارة انوسط انتاكهي 

 (°170C)اصطناعيا  بدرجت 

0.01 0.02 0.02 0.03 0.03 0.04

1/T ( 1/C )

-4.00

-3.50

-3.00

-2.50

-2.00

L
o

g
 C

.R
 (

 m
g

/c
m

 .
h

r 
)
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 نعينت معتقت (HCl%3)حرارة انوسط انتاكهي 
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 طبوغرافيت سطح عينت  معتقت (11)انشكم 

 (600X) بقوة تكبير (°170C)اصطناعيا بدرجت 

 طبوغرافيت سطح عينت معتقت اصطناعيا (12)انشكم 

 في (HCl%3) معرضت نوسط تآكهي (°170C)بدرجت 

 (600X) بقوة تكبير (°80C)درجت حرارة
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