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Summary

This diploma thesis is titled "Corrosion study of welded high strength steels at marine
environment". It aims to study and compare the corrosion behavior of welded and non
welded steel irartificial marine environment.

It analyzes the phenomenon of corrosion, its ways of appearance and its mechanisms,
focusing our interesainly on corrosion in the marine environmen#lethods of welding
metals usedrimarily in shipbuildingare mentioned Thecorrosion of steel welds, which is
the most widespread material in shipbuildirg particularly analyzed

For the study of this phenomenon experiments were carried out at the Laboratory of
Physical Chemistry and Applied Electrochemistry of the Departiof Chemical

Engineering. The specimens were welded by conventional GMAW method, whie high
strength AH36 shipbuilding steel was used as a material. The steel specimen surfaces were
suitably prepared and then the specimens were subjected to acceleeatied) conditions,

and more particularly to a salt spray test chamber containing 5% NaCl solution.

The microstructure of the specimens and their corrosion were studied. Metallographic
observations were madeith optical microscop on samples obtained fronhe parent
metal, the heataffected zone and the weld metal.

Subsequently, we measured the weight loss presented by the specimens to make a
corrosion rate approach, and calculations were made to extract comparisons between the
test specimens.

Finaly, the onclusions that have emerged throughout this investigation are noted.
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Volts vs
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O zZinc
0 [Berdliurn
[ Aluminiurm Alloys
0 Cadmium
1 mild Steel, Cast |ran
O Laowe Allay Steel

I
1 Austenitic Mickel Cast lron
C— Aluminium Bonze
1 Maval Brass, Yellow Brass, Red Brass

0 Tin
-
1 Copper

[ Pb-Sn Solder (50/50)
1 Admiralty, Aluminium Brass
] manganese Branze
[ Silicon Bronze
—

L1 Tin Bronzes (G & M)
1 | I | Stainless Steel-Type 410, 416
O Mickel Silver
[190-10 Copper Nickel
[180-20 Copper Mickel
1 I |Stainless Steel- Type 430

1 Lead

[
1 70-30 Copper Mickel
[ Mickel-&luminium Bronze

O ;Niclkel Chrnmiﬂﬂxllw G600

Silver Braze Alloys

1
Mickel 200

O silver
O E | Cicinless Steel- Types 302, 304, 321, 347
[ Mickel-Copper Alloys 400, K-500
Staian'TSS Steel- lT'y'pES 36 T

1 Mickel-lran-Chramiurm Alloy 8245
Mi-Sr-Mo-Cu-5i Alloy B
T

1 Titanium
—
0 Mi-Mo-Cr Alloy <

[ Alloy 20" Stainless Steels, Cast and Wrought
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[ Platinum
| Graphite
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1330 Onou anaiteita UPNAOTEPN AVTOXT] ano auTr) TWV KOOV
1340 avBpakoUxwv, 6Nws yia TNV KaTaokeun afovwy, atpakTwy,
EAKUOTIPWY, KA.
MoAuédatviouxol
4037 1a TV KATAOKEUT TV aEOVWV TWV NCW TPOXWV TWV QUTOKL-
VITWV.
XpwpopoAuBSaiviotuxol
4130 Ze Ox£oT LE TOUG KovoUg avBpakouxoug XGAuBeg napouoia-
4140 Touv auEnuevn epBanTOTNIA, UNXAVIKT QVIOXT) Kal avToxT) o€

@Popd. Emidéxovral Bagn oe Aadi kal XPnoIHONoWUVTal Yia a-
£POVAUTINYIKEG KATAOKEUES, GEOVES QUTOKIVITTWY Kal SoxEia

UYPNANG rieong.
Xpwioyo!
5130 EmdéxeTal EMYaveiaxs) karepyaoia evavepakwong.
5140 SUYKOWONEVOG LE TOUG KOIVOUG, TTapouoialel augnuévn
£pBaMTOTNTO, PNXAVIKY avToXT| Kai avToxn ot ©Bopd.
5160 Xpnowonoteital wg xaAupag EAaong.
Xahu8eg Ni-Cr-Mo
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onoia SEX0VTAal IOXUPES KATANOVNOELS, TLY. CUCTNUA TPOXOTE-
dnong.
8620 EmudéxeTal EMPaveiakn) KaTEQYaoia eEvavBpakwong.
8630 XprolponoloUvTal yia KaTtaoKEUr aTpaxTwy Kat CQuEHAaTwY
8640 eEQPMUATWY , OMOU ARATOUVIAL UPNAES UNXAVIKES QVTOXER.
Nupiriouyol
9260 XPrOWOnOLEITA! Y1 TNV KATAOKEUT] EAQOLATWV.
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Bottom 19.0 | 15.0 | 18.5 | 15.0

Side, general 21.0 | 17.0 | 19.0 | 16.0

Side upper 17.5 | 14.0 | 17.5 | 14.0

Deck 19.0 [ 155| 17.0 | 155

Inner side, mid height 16,5 | 135 | 15.0 | 12.5

Inner side, upper 20.0 | 16.0 | 20.0 | 16.0

Inner bottom 20.0 | 16.0 | 19.0 | 15.5

LBHD, lower strake 21.5 | 17.5| 19.0 | 15.5

LBHD, mid height 15.5 [ 12.5 | 14.0 | 125

LBHD upper strake 18.0 | 14.5 | 17.5 | 14.0

Stringers in double side 125 | 10.5
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(]3] (cm?) (hours) (gn) (mm/year)
1 166,3010 86,7320 192 165,4070 |  0,8940 0,5376 0,5983
2 168,6440 87,9122 408 17 166,8640 |  1,7800 1,0555 0,5531
1 3 171,6160 88,6176 840 35 168,0990 | 3,5170 2,0493 0,5266
4 166,3630 87,3340 1224 51 162,3438 |  4,0192 2,4159 0,4190
5 170,8480 89,1384 1536 64 164,8630 |  5,9850 3,5031 0,4872
6 169,4170 87,9246 1920 80 160,2338 |  9,1832 5,4205 0,6063
7 334,7100 |  164,9934 192 8 332,7100 |  2,0000 0,5975 0,7036
8 347,0200 |  169,3202 408 17 343,2700 |  3,7500 1,0806 0,6050
) 9 338,9900 | 166,9336 840 35 332,0200 |  6,9700 2,0561 0,5540
10 337,7200 | 169,4728 1224 51 328,6900 | 9,0300 2,6738 0,4852
11 350,5700 | 171,6824 1536 64 334,8200 | 15,7500 4,4927 0,6656
12 337,1300 | 168,3888 1920 80 317,0900 | 20,0400 5,9443 0,6908
13 330,8600 | 164,7868 192 8 329,2100 |  1,6500 0,4987 0,5812
14 332,9200 | 168,8202 408 17 329,4300 |  3,4900 1,0483 0,5647
3 15 328,1100 | 169,0670 840 35 320,8400 |  7,2700 2,2157 0,5705
16 324,7200 | 170,2080 1224 51 314,5800 | 10,1400 3,1227 0,5424
17 330,2600 |  169,0888 1536 64 316,8300 | 13,4300 4,0665 0,5763
18 327,4800 | 169,1182 1920 80 309,2300 | 18,2500 5,5729 0,6264
19 512,5300 | 251,2526 192 8 509,9200 |  2,6100 0,5092 0,6030
20 490,4600 |  245,7786 408 17 485,3200 |  5,1400 1,0480 0,5713
4 21 491,8100 |  252,3212 840 35 481,2600 | 10,5500 2,1451 0,5548
22 491,6100 |  247,6794 1224 51 471,8500 | 19,7600 4,0194 0,7264
23 489,0300 |  248,2694 1536 64 467,5000 | 21,5300 4,4026 0,6292
24 491,9200 |  249,6894 1920 80 463,2300 | 28,6900 5,8322 0,6670
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