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Abstract

This study deals with the subject that has not received the required attention,
which is the protection of weldment against corrosion, by using organic Inhibitors
and the use of the heat treatment to protect several metals in several corrosive
medias.

The materials used in this study have a great importance in many application
which is carbon steel, Aluminum and copper in medias included (3%NacCl),
solution, (1MHCI) solution and (2M H,SQO,) solution.

These inhibitors were used extracted from natural plants available in Iraq widely
easy to prepare, low cost and free of toxin.

Many tests were conducted to determine the inhibitor ability in protection
included simple immersion method, Tafel extrapolation, erosion corrosion test,
roughness test, thermal conductivity test, measuring pH, visual inspected, and
study of the temperature affect on inhibitor efficiency.

Heat treatment had a important role in the reducing of corrosion rates, The
increasing percentage in corrosion resistance was ( 28.7% ) in the heat treated
weldment sample of carbon steel in tap water and also it was ( 28.25% ) in the heat
treated weldment sample of carbon steel in ( 2M H;So, ) solution.

When the concentration ( 3 % ) of inhibitors used in the simple Immersion test
the inhibiting efficiency was ( 94.96% ) for inhibitor (A) in the Tap water, while it
was found ( 90.21% ) for inhibitor ( B ) in the solution ( 2M H,So4 ) of Carbon
steel. In Tafel extrapolation test the values of corrosion current has decreased with
( 95% ) when using ( 3% ) of the inhibitor ( A ) in carbon steel in the solution
( 2M H3So4 ), ( 88.88% ) of aluminum in solution ( 1M HCI ) and ( 96.8% ) of
copper in solution ( 3% NacCl ).

And the temperature has resulted in a slighter decrease in inhibiting efficiency
which was ( 40,50,63,72 )% at a temperature of ( 30 °C ), and became



( 30.2,38,47.2,57.1 )% at a temperature of ( 60 °C) for all the concentrations of
inhibitor ( 0.25,0.5,1.5,3 )% in size, respectively.

In addition inhibitors showed high-resistance to erosion corrosion test, where
the inhibiting efficiency was found ( 80.38% ) and (78.84%) for each of the
inhibitors ( A) and ( B ) respectively in the protection of copper welding areas that
had not treated thermally.

From the test of metals surface roughness it was noticed that the covering of the
surface with the inhibitors have no defects or cracks may produced by corrosion.
The electrical conductivity has decreased with an increase of inhibitor
concentration. The visual inspected did not show a big damage on the samples

surfaces generally which confirms the inhibitor effectiveness.
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Cathode Electrolyte Tafel Ilge Parameters IB volts
Aluminium 2 M H,SO, 1 0.1
Iron 2 M H,SO, 0.67 0.116
Cadmium 2 M H,SO, 0.95 0.19
Tin 2 M H,SO, 0.91 0.13
Lead 0.1 M H,SO, 1.40 0.12
Tungsten 5 M H,S0, 0.55 0.11
Gold 1 M H3SO4 0.27 0.045
(38)JaU cug) 95t ALY Gamy (2) alal)
S Al Jstl) adla | ST dang aldail)
Dl daeia
5-10 ppm eLall Al Al
iy 6all dantia
10 ppm Cilaw @l 2axtia cLall (33) 53 ) Qi) rJ:u
10 ppm laws sal)
Al Wl Jrwal g cpaudl)
10-20 ppm QS L)
0.5% Lpme cilhade | Gals Yl Jaghaa
0.1% 4 puae Sl Js il Js il Sl jal)
(0.1-1) % | 4sac cilladia alaay! Julail) 3 jea]

(38 )t ki 8 dlanfiual) JSUY cillafial 4L5a) ( 3) (3alal)
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EGO13 ool il aasl S 5 (1

Composition C P S Mn Fe

% <0.12 <0.040 | <0.035 | 0.3-0.6 Rem.

E6013 alalll (il (a5 (2

6:> 420 MPa
6,> 330 MPa
8> 17%

E6013 ualsa (4) gl
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) Gaall Sl oS 8l ]

Composition | phosphor Tin Total Other Element | Copper

% 5.8-6.2 6.7-7.2 0.15 Rem.

6> 303 MPa

6,> 126 MPa

6> 40%

Melting Point = 1097 C°

ulaill alat b Jarioaall Nal) mall (ol 53 5 (Abassl cuS 3 (5 ) Gala
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bl Gaell bl s 3l ]

Melting Range= 557-566 C°

Composition | Silicon Zinc Copper Iron Magnesium | Manganese | Aluminum
% 11-13 0.2 0.3 0.3 0.1 0.15 Remainder
0:> 189 MPa
0y=> 126 MPa
60> 8%

assial¥l alat B Jaaiewal) (Ala) el al i g AlsasSl oS 3 (6) ale
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