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A. Usmun, O.
Jlecpreposa, /1. PaxumoBa
Metal Corrosion.
Electroplating (3ammura ot
METAJJIOB OT KOPPO3HM.
I'aabBaHOTEXHUKA)

BBeneHnue

Marepwuasl mocoous cogepxar o0y HHGOPMAIIHIO O KOp-
pO3KHU METAJLIOB, ee TUMax W (popMax, BKIIOYAIOT ayTEHTUYHbIE
TEKCThI, HAITPABJIEHHbIC HA M3YyUYEHHUE CIIOCOOOB M METOOB 3all[H-
Thl METAJUIOB OT KOPPO3WH, TAKMX KaK raJbBAHOCTETHsI, [IAHKO-
BaHUe, HUKEJIMPOBAHKE, aHOAUPOBAHKE ATTIOMUHUAEM, X POMHUPO-
BaHUe, OME/IHCHYE.

JlaHHOe mocoOMe MO3BOJSIET PACCMOTPETh IJIEKTPOXUMU-
YyecKue MPOIECCHl HAHECEHHWsI METAJUTMYECKUX, HeMeTaslIJe-
CKHUX U KOMITO3UIIMOHHBIX TIOKPHITHIA, METObI KCCCIOBAHUS UX
CTPYKTYpHI ¥ (DYHKIIOHAILHBIX CBOWCTB, COUETAHHE IEKTPO-
XUMHYECKHUX MPOIIECCOB C (PU3UIESCKUMHU METOAaMK 00padOTKH



MOBEPXHOCTU MaTepUasoB.

[Mocobue coctout u3 15 pa3nenos, Kaxaplid U3 KOTOPHIX CO-
JepKUT KOMIUIeKe u3 17 3aianuii mo paboTte ¢ TEpMUHOJIOTHEN,
YCTHOMY U NMHUCbMEHHOMY IEPEBONY, YCTHOMY H3JI0KEHUIO CO-
JiepKaHusl TEKCTOB HA PYCCKOM U aHIJIMICKOM SI3bIKaX. TEeKCThI
CIOCOOCTBYIOT (POPMHUPOBAHUIO HABBIKOB HCTIOIb30BAHMS HAYY-
HOW ¥ CTIEIUAJIBHOM TEPMHUHOJIOTUM B MPOLIECCE MUCbMEHHOTO 1
ycTHOTO 001IeHus1 B npodeccuoHanbHoi cepe. [ocnerekcro-
Bble YIPaXXHEHUs HalpaBjieHbl HA MOHUMaHUE MPOYUTAHHOTO,
Pa3BUTHUE HABBIKOB YCTHOW PEYX M AHHOTUPOBAHUSA.

JlanHoe y4yeOHOE mocoOue MpeJHa3HAYeHO IJIsl CTY/IEHTOB,
MarucTpaHToB M acrnupanHToB HampasieHus 250300 «TexHo-
JIOTUS EKTPOXUMHUUYECKUX IIPOU3BOICTB» 110 CHELATU3ALNA
«PyHKIMOHAJIbHASA TaJIbBAHOTEXHUKA» U «Koppo3usa u 3amura
METAJUIOB.



Unit 1
WHAT IS CORROSION?

1 . Read the international words, guess their meanings
and give the Russian equivalents.

Corrosion, phenomenon, electrode, -electrolyte, filtrate,
laboratory, result, structure, radiator, acid, contribution,
molecule, element, degradation, component.

2 . Read and translate the following verbs.

To contribute, to corrode, to protect, to destroy, to apply, to
use, to affect, to observe, to establish, to make, to generate, to
concentrate, to develop, to refer to, to replace, to perforate.

3 . Match the English phrases from column A with the
Russian phrases in column B.



A
1) deterioration of materials
2) development of corrosion
science
3) corrosion control
4) electrical current
5) chemical action
6) mechanical strength
7) metal thickness
8) power station
9) contamination of fluids
10) condenser tubes
11) destroy the luster
12) destruction of iron

B
a) DJIEKTPOCTAHLIHS
b) sammra ot Koppo3uu
€) XHMHYCCKOC ICHCTBHE
d) numaTs Grecka
¢) KOHJICHCATHBIC TPYOKH
f) nopua marcpuana
£) paspymeHne Kemnesa
h) anekTpuaccKiii Tok
i) TonmuHA MeTanna
J) MEXaHHYECKask MPOYHOCTh
k) 3arpsi3HCHHE KHIKOCTCH
1) pazeuTHe HAYKH O
KOPPO3HH

4 . Read and translate the text. Summarize it in Russian.

Corrosion is the deterioration of materials by chemical
interaction with their environment. The term corrosion is
sometimes also applied to the degradation of plastics, concrete
and wood, but generally refers to metals. The most widely used
metal is iron (usually as steel) which usually corrodes.

The word corrosion is as old as the earth but it has been known
by different names. Corrosion is known commonly as rust, an
undesirable phenomena which destroys the luster and beauty of
objects and shortens their life. A Roman philosopher, Pliny (AD
23-79) wrote about the destruction of iron in his essay “Ferrum
Corrumpitar”. Corrosion since ancient times has affected not
only the quality of daily lives of people, but also their technical



progress.

Philosophers, writers and scientists observed corrosion and
mentioned it in their writings: Pliny the elder, Herodotus,
Lomonosov, Austin, Thenard, Hall, Davy and De la Rive.

The most important contributions were later made by Faraday
who established a quantitative relationship between chemical
action and electric current. Ideas on corrosion control started to
be generated at the beginning of nineteenth century. Whitney
provided a scientific basis for corrosion control based on
electrochemical observation. As early as in eighteenth century
it was observed that iron corrodes rapidly in dilute nitric acid
but remains unattacked in concentrated nitric acid. Considerable
progress towards the modern understanding of corrosion was
made by the contributions of Evans, Uhlig and Fontana.
Corrosion laboratories established in M.I.T., USA and University
of Cambridge, UK, contributed significantly to the growth
and development of corrosion science and technology as a
multi disciplinary subject. In recent years, corrosion science
and engineering has become an integral part of engineering
education globally. (From Trakia Journal of Sciences, vol.3, Ne 7,
2005).

5 . Read the text again. Decide whether the following
statements are true or false.

1. Corrosion is the degradation of materials due to interactions
with their environments.

2. A French philosopher, Pliny (AD 23-79) wrote about the



iron compounds in his essay “Ferrum Corrumpitar”.

3. Faraday established a qualitative relationship between
oxidising action and electric current.

4. Whitney provided a scientific basis for corrosion control
based on the cathodic protection.

5. In recent years, corrosion science and engineering has
disappeared in engineering education.

6 . Read the text. What is its main idea?

Kopposus (ot nar. corrosio — pa3begaHue) — 3T0 CaMOIIPOU3-
BOJIbHOE pa3pyllieHHe METAJUIOB B Pe3y/IbTaTe XUMUUECKOTO WK
(pMBUKO-XMMUYECKOTO B3aMMOJIENCTBUSI C OKPYKAIOLIEH CPEIOH.
B o0miem ciyyae 310 paspyiieHue Jiiodoro Marepuana, oyap To
MeTaJT UM KepaMUKa, JepeBo Wi nomumep. [IpuanHoi Kop-
PO3UHU CITYKUT TEPMOAUHAMUYECKASI HEYCTOMUUBOCTh KOHCTPYK-
IIMOHHBIX MATEPUAJIOB K BO3JICHCTBUIO BEIIECTB, HAXOSIIIUXCS B
KOHTaKTHUPYIOIIEeH C HUMU Cpejie.

Kopposusi MeTayuioB — pas3pyllieHue MeTalJIOB BCIIE/ICTBHE
XUMHYECKOTO WM JIEKTPOXUMHUYECKOTO B3aUMOICHCTBUS UX
C KOppO3UOHHO#M cpeoil. Hanbomee yacto mpu Koppo3uu Me-
TaJU1 OKUCIIIETCS ¢ 00pa30BaHMEM HOHOB MeTaslla, KOTOpbIe MpU
JaJIbHENINNX TIPEBPAICHUSX AT pa3InYHble IPOLYKTH KOp-
posun. Kopposust MoxkeT ObITh BbI3BaHA KAK XUMHUYECKUM, TaK
U JEKTPOXUMHUUYECKUM TiporieccoM. COOTBETCTBEHHO pa3inya-
10T XUMHUYECKYI0 U JeKTPOXUMHUYECKYI0 KOPPO3HMI0 METAJLIOB.
(From forexaw.com).

7. Work in pairs. Translate the following text from



English into Russian.

The major harmful effects of corrosion can be summarized
as follows:

1. Reduction of metal thickness leading to loss of mechanical
strength and structural failure or breakdown.

2. Hazards or injuries to people arising from structural failure
or breakdown (e.g. bridges, cars, aircraft).

3. Loss of time in availability of profile-making industrial
equipment.

4. Reduced value of goods due to deterioration of appearance.

5. Contamination of fluids in vessels and pipes.

6. Perforation of vessels and pipes allowing escape of their
contents and possible harm to the surroundings. For example a
leaky domestic radiator can cause expensive damage to carpets
and decorations, while corrosive sea water may enter the boilers
of a power station if the condenser tubes perforate.

7. Loss of technically important surface properties of a
metallic component. These could include frictional and bearing
properties, ease of fluid flow over a pipe surface, electrical
conductivity of contacts, surface reflectivity or heat transfer
across a surface.

8. Mechanical damage to valves, pumps, etc, or blockage of
pipes by solid corrosion products.

8. Work in pairs. Interpret the following passage sentence
by sentence.

Corrosion is a natural and costly process of destruction



like earthquakes, tornados, floods and volcanic eruptions, with
one major difference. Corrosion can be prevented or at least
controlled. Several definitions of corrosion are reproduced
below:

(A) Corrosion is the surface wastage that occurs when metals
are exposed to reactive environments.

(B) Corrosion is the result of interaction between a metal and
environments which results in its gradual destruction.

(C) Corrosion is an aspect of the decay of materials by
chemical or biological agents.

(D) Corrosion is an extractive metallurgy in reverse.

(E) Corrosion is the deterioration of materials as a result of
reaction with its environment (Fontana).

(F) Corrosion is the destructive attack of a metal by chemical
or electrochemical reaction with the environment (Uhlig).

Despite different definitions, it can be observed that corrosion
is basically the result of interaction between materials and their
environment.

9 . Give English equivalents to the following word
combinations and learn them by heart:

XUMHYECKOE B3aMOIENCTBUE

(pu3MKO-XMMUYECKOE B3aUMOAEHICTBUE

TepMOAVMHAMUYECKasl HEYCTOUUNBOCTh

paspylieHue MeTaioB

METaJT OKUCIISIETCST

EKTPOXUMHAYECKUI TIPOLIECC



KOppO3UiiHasi cpefa

MIPUYUHBI KOPPO3UU

10 . Give Russian equivalents to the following word
combinations and learn them by heart:

reduction of metal thickness

loss of mechanical strength

structural failure

perforation of vessels and pipes

profile-making industrial equipment

electrical conductivity

blockage of pipes

solid corrosion products

11 . Translate the following sentences into Russian.

1. Millions of dollars are lost each year due to the corrosion
of iron and steel.

2. The problem with iron as well as many other metals is that
the oxide formed by oxidation does not firmly adhere to the
surface of the metal and flakes off easily causing "pitting".

3. Extensive pitting eventually causes structural weakness and
disintegration of the metal.

4. Corrosion occurs in the presence of moisture.

5. The formation of rust can occur at some distance away from
the actual pitting or erosion of iron.

6. The involvement of water accounts for the fact that rusting
occurs much more rapidly in moist conditions as compared to a
dry environment such as a desert.



7. The presence of salt greatly enhances the rusting of metals.

8. Iron or steel tend to corrode much more quickly when
exposed to salt or moist salty air near the ocean.

9. The dissolved salt increases the conductivity of the aqueous
solution formed at the surface of the metal and enhances the rate
of electrochemical corrosion.

12 . Translate the following sentences into English.

1. Cpena, B KOTOPOI1 METaJLT TOABEPraeTCsl KOPPO3UH (KOppo-
3UpYeT), Ha3bIBAETCSI KOPPO3MOHHOW MJIM arpECCUBHON CPEION.

2. IIpnunrHOM BO3ZHUKHOBEHHM U ITPOTEKAHU S ITPOLIECCOB KOP-
PO3UM SBISIETCS TEPMOAMHAMUYECKAs! HEYCTOWYMBOCTb MaTEepU-
aJI0B K OIpeJIeJIEHHBIM KOMIIOHEHTAM, HAXOISAILIMMCS B OKpYXka-
I0IIIEN UX cpejie.

3. ExxeromHo KOppo3usi HAHOCUT OTPOMHEHIHI ymiepd Ha-
POIHOMY XO3SICTBY KaJIOW CTPAHBI.

4. Pe3ynpraTOM KOpPpO3UU SIBJSIOTCS MPOAYKTH KOPPO3UHU
(Hanpumep, pXkaBYMHA), BHIIIEAIEe U3 CTPOs 0OOPYIOBaHMUE,
paspylIeHre KOHCTPYKIIWH.

5. BonbMHCTBO MeTaioB (Kpome 30J10Ta, cepedpa, TiaTu-
HBbI, MEIN) BCTPEYAIOTCS B IPUPOJIE B MOHHOM COCTOSIHUM: OKCH-
IIbl, CYJIb(PUIbI, KapOOHATHI — HA3BIBAIOTCSI OOBIYHO PY/IAMH.

6. 3amuTa OT KOPPO3UH ABJISETCA OJHOM U3 BAXKHEUIINX MPO-
671eM, UMeloLIer OOJbIIOE 3HAYEHHUE [JIs1 HAPOTHOTO XO3SMCTBA.

7. OCcHOBHOI1 ylIepO OT KOPPO3UM MeTaslla CBSI3aH HE TOJb-
KO C ToTepeid OONBIIMX KOJIMYECTB MeTajljla, HO M C TIOpYel Win
BBIXOIOM U3 CTPOSI CAMUX METANIMUYECKUX KOHCTPYKIIMM.



8. BcreactBue KOppO3WM MeTAUTHI TEPSIOT HEOOXOAUMYIO
MPOYHOCTD, IJIACTUYHOCTh, TEPMETUYHOCTD, TETUIO- U JIEKTPO-
IIPOBOJIHOCTh U JIPYTHe HEOOXOIMMBIE KauecTBa.

9. Koppo3uu nozusepraorcsi He TOJIbKO METaJUIbl, HO U JII0ObIe
MaTtepualibl, HapuMep OETOH, IIaCTMACCa, PE3UHA UM KepaMHU-
Ka.

13 . Translate the following word combinations.

Paspymienre merayioB — electrical current — TepMoaMHAMU-
yecKasl HeyCTOMUMBOCTb — conductivity — KOppo3uiiHasi cpena —
rust — JIeKTpoXuMHueckas kopposus — gradual destruction — py-
1a — mechanical damage — nonHoe coctosiHue — condenser tubes
— MeTaJUTMYeCcKasi KOHCTPYKIIUSI.

14 . Give the definitions of the words and word
combinations.

1. Resistance is...

2. Ductility is...

3. Hermiticity is ...

4. Heat-conducting is ...

5. Electroconductivity is ...

15 . Give the example(s) of the chemical interaction.

16 . Answer the following questions using texts from Unit
1.

1. What does corrosion mean?

2. What are the consequences of corrosion?

3. What types of corrosion do you know?

4. What conditions does rusting occur in?



17 . Summarize the general ideas developed in all the texts
of the Unit 1.



Unit 2
TYPES OF CORROSION

1 . Read the international words, guess their meanings
and give the Russian equivalents.

Graphitic, concentration, factor, forms, aluminium,
passive, metal, identify, perforate, metallography, proportion,
magnesium, temperature, technical managers, module.

2 . Read and translate the following verbs.

To categorize, to damage, to confine, to divide, to re-
passivate, to protect, to oxidize, to combine, to release, to
contain, to reduce, to support, to react, to encounter.

3 . Match the English phrases from column A with the
Russian phrases in column B.



A
1) pitting corrosion
2) metal surface
3) uniform corrosion
4) galvanic corrosion
5) crevice corrosion
6) concentration cell corrosion
7) graphitic corrosion
8) weight loss
9) stainless alloy
10) passive metals
11) aluminium alloy
12) resulting pits

B
a) moreps Beca
b) Hepxaserowmii crinas
C) AIFOMHHUCBBIH CIUIAB
d) rpaduroBas Koppozus
€) MeTamIn4IecKas MOBEPXHOCTh
f) maccuBHBIC METAIITHI
£) IUTTHHI0Basi KOPPO3K:A
h) koHueHTpaLHOHHAS
KOppOo3us
1) raJibBaHHYCCKAsL KOPPO3Us
]) COIONIHAS KOPPO3HS
k) nonyucHHBIC SA3BBI

1) weneBast KOppO3Hs

4 . Read and translate the text. Summarize it in Russian.

Corrosion can be categorized in some common types:
uniform corrosion, pitting corrosion, galvanic corrosion, crevice
corrosion, concentration cell corrosion, graphitic corrosion.

What is pitting corrosion? Pitting Corrosion is the localized
corrosion of a metal surface confined to a point or small area that
takes the form of cavities. Pitting corrosion is one of the most
damaging forms of corrosion. Pitting factor is the ratio of the
depth of the deepest pit resulting from corrosion divided by the
average penetration as calculated from weight loss.

Pitting corrosion is usually found on passive metals and
alloys such aluminium alloys, stainless steels and stainless alloys
when the ultra-thin passive film (oxide film) is chemically or
mechanically damaged and does not immediately repassivate.



The resulting pits can become wide and shallow or narrow and
deep which can rapidly perforate the wall thickness of a metal.
The shape of pitting corrosion can only be identified through
metallography. (From www.engineeringtoolbox.com).

5 . Read the text again. Decide whether the following
statements are true or false.

1. Corrosion can be divided into four types.

2. Pitting corrosion refers to corrosion occurring in confined
spaces to which the access of the working fluid from the
environment is limited.

3. Pitting corrosion is the least damaging form of corrosion.

6 . Translate the following text. What is its main idea?

Crevice corrosion is an intense local attack within crevices or
shielded areas on metal surfaces exposed to corrosive solutions.
It is characteristically encountered with metals and alloys which
rely on a surface oxide film for corrosion protection, e.g.,
stainless steels, titanium, aluminum, etc. The crevices can
be inherent in the design of the equipment (e.g., plate heat
exchangers) or inadvertently created by a bad design. Crevice
corrosion can be initiated at metal to nonmetallic sealing faces.
Any non-metallic material which is porous and used as a gasket,
for example, is particularly good (or bad!) for initiating this form
of attack. Fibrous materials which have a strong wicking action
are notorious in their ability to initiate crevice attack. Similarly,
materials which have poor stress relaxation characteristics, i.e.,
have little or no ability to recover their original shape after being



deformed, are also crevice creators — as are materials which
tend to creep under the influence of applied loads and/or at
elevated temperatures. On the other hand, elastomeric materials
are particularly good insofar as they exhibit elastic recovery and
have the ability to form a crevice-free seal. However, at elevated
temperatures, rubbers may harden. In this condition, they suffer
the deficiencies of nonelastomeric gasketing materials.

Artificial crevices can also be created by the deposition of
scale from one of the process streams to which the metal is
exposed. It is necessary, therefore, to maintain food processing
equipment in a scale-free condition — especially on surfaces
exposed to service fluids such as hot/cold water, cooling brines,
etc. — which tend to be overlooked during plant cleaning
operations.

7 . Read the text. What is its main idea?

Mertayiibl M CIUIaBBl MOTYT pa3pyliaThCsl TMOA JEUCTBUEM
XUMHUYECKOTO (XMMHUYECKask KOPPO3Hs), NEKTPOXUMHUYECKOTO
(9NEKTPOXUMUYECKAsT KOPPO3Us) M MEXAHUYECKOro (3po3usi)
BO3JIEMCTBUI BHEIIIHEW CPE/IbL.

CrnocoOHOCTh MeTajla COMPOTUBISITHCS KOPPO3HMOHHOMY
BO3JIEHCTBUIO CPEJIbl HA3bIBAIOT KOPPO3ZUOHHOW CTOMKOCTBIO.

Koppo3ust MeTasuia Wi crijiaBa MpOMCXOAMT, KakK MPaBUJIo,
Ha rpaHuie paszena as, T. €. Ha rpaHULEe CONPUKOCHOBEHUS
TBEPJIOrO BEIIECTBA C Fa30M WU KUIKOCTBIO.

KopposuoHHble mporiecchl MOAPa3IeNsioTcs Ha CIeayloIme
BUZBL: IO MEXAHU3MY B3aUMOJEUCTBUS METAJUIA CO CPENIOU; 10



BUJIy KOPPO3UOHHOM CpeJibl; TI0 BUAY KOPPO3MOHHBIX pa3pyliie-
HUIA TIOBEPXHOCTH; TI0 00bEMY pa3pyIIeHHOTO MeTalIa; 1Mo Xa-
pakTepy JOMOTHUTENILHBIX BO3JIECTBUM, KOTOPHIM MOJIBEPraet-
sl METaJIJT OTHOBPEMEHHO C IEUCTBUEM KOPPO3UOHHOW CPEJIBI.

[To MexaHW3My B3aUMOJICHCTBUS METAJIIa CO CPEJION pas3iu-
YalT XUMUYECKYIO U EKTPOXUMUYECKYI0 KOPPO3HIO.

Kopposuio, mpoTekaroliyio rnoj BIUSHUEM KU3HEIesATeTbHO-
CTM MUKPOOPraHU3MOB, OTHOCST K OMOJIOTMYECKOi KOPPO3UH, a
MPOTEKAIOIIYIO TIO]T ISICTBUEM PAAMOAKTUBHOTO U3ITyYeHUs] — K
pagualioHHON KOPPO3HHU.

[lo BUAY KOPPO3UOHHOUN Cpejbl, YU4aCTBYIOIIEH B KOPPO3U-
OHHOM pa3pyllleHUH MeTajlula WM CIUIaBa, pa3inyaloT KOppo-
3UI0 B KUAKOCTSX HENEKTPOIUTAX, KOPPO3UIO B pacTBOpax U
pacruiaBax 3JeKTpPOJIUTOB, ra30BYI0, AaTMOC(EPHYIO, TOJ3EMHYIO
(MOYBEHHYI0) KOPPO3UI0, KOPPO3HUIO OJTyXkJAIOIIMM TOKOM U Jp.
(From bibliotekar.ru/spravochnik-33).

8. Work in pairs. Interpret the following passage sentence
by sentence.

Much research has been done on the geometry of crevices
and the influence on the propensity for the initiation of crevice
corrosion. However, in practical terms, crevice corrosion usually
occurs in openings a few tenths of a millimeter or less, and rarely
1s encountered where the crevice is greater than 2 mm.

Until the 1950s, crevice corrosion was thought to be due
to differences in metal ion or oxygen concentration within the
crevice and its surroundings. While these are factors in the



initiation and propagation of crevice corrosion, they are not the
primary cause.

Current theory supports the view that through a series of
electrochemical reactions and the geometrically restricted access
into the crevice migration of cations — chloride ions in particular
— occurs. This alters the environment within, with a large
reduction on pH and an increase in the cations by a factor as
much as ten. The pH value can fall from a value of seven in
the surrounding solution to as low as two within the crevice.
As corrosion is initiated, it proceeds in an autocatalytic manner
with all the damage and metal dissolution occurring within the
crevice. Corrosion results in significant loss of metal under the
surface of site of initiation. As a result, deep and severe cutting
of the metal occurs.

9 . Give English equivalents to the following word
combinations and learn them by heart:

COMPOTHBIISATHCS KOPPO3MOHHOMY BO3JIEUCTBHUIO CPEIbI

METaJlJIbl U CILJIaBbl

KOPPO3UMOHHOE pa3pyllieHre NOBEPXHOCTU

00beM pas3pyIIEeHHOro MeTaslIa

PacIIaBbl JEKTPOJIUTOB

JEWCTBUE PaJIMOAKTUBHOIO U3JTyYEeHU s

KU3HEIEATEIBHOCTh MUKPOOPIraHU3MOB

paaualOHHAast KOppo3us

10 . Give Russian equivalents to the following word
combinations and learn them by heart:



chloride ions

oxygen concentration

electrochemical reactions

wall thickness of a metal

wet corrosion

corrosion resistance

nonelectrolyte

ground corrosion

11 . Translate the following sentences into Russian.

1. Uniform corrosion is considered the form of corrosion that
can be tolerated in marine structures and equipment.

2. Crevice corrosion occurs at places with gaskets, bolts and
lap joints where crevice exists.

3. Pitting corrosion can be prevented through proper selection
of materials with known resistance to the service environment.

4. The reaction starts at the surface and proceeds uniformly.

5. The gap or crevice can be formed between two metals or a
metal and non-metallic material.

6. The most severe attack occurs at the joint between the two
dissimilar metals.

7. Copper produces a green film of corrosion product
containing hydrated sulphate, or carbonate, or chloride.



Konen 03HaKOMUTEJLHOI'O
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[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
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Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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