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A. UBmun, O. JIedprepona, /1. PaxumoBa
Metal Corrosion. Electroplating (3amura oT
METAJLIOB 0T Koppo3un. I'aibBaHOTEXHHKA)

BBenenne

Marepuasisl mocodusi cogepkar ooIyo HHHOPMAIIUIO O KOPPO3MK METAIIOB, ee TUIax 1 (op-
Max, BKJIIOYAIOT ayTeHTUYHbIE TEKCThl, HAIIPABJIEHHbIE HA U3y4YEeHUE CIIOCOOOB U METOOB 3alUThI
METAJUIOB OT KOPPO3UH, TAKUX KaK TajbBaHOCTEIWs, [IMHKOBaHUE, HUKEIMPOBAHKUE, aHOIMPOBAHKE
QJIIOMUHUEM, XPOMUPOBAHUE, OMEHEHHE.

JlanHoe mocoOue Mo3BOJISAET PACCMOTPETh MEKTPOXUMUUYECKHUE MPOLIECChl HAHECEHUS] MeTall-
JIMYECKUX, HEMETAJTMUECKUX U KOMITO3UIIMOHHBIX TTOKPBITUIA, METObI UCCIIEAOBAHUS UX CTPYKTYPBI
1 (PyHKIIMOHAJIBHBIX CBOKCTB, COYETAHUE MEKTPOXMUMUUYECKUX MPOIECCOB ¢ (PU3NUECKUMU METO-
aaMu 00paOOTKH MOBEPXHOCTHA MaTePHAIOB.

[Tocobue cocrout u3 15 pasnenoB, KakOblil U3 KOTOPBIX CONEPKUT KOMILIeKC U3 17 3amaHuii
Mo paboTe C TEPMUHOJIOTHEN, YCTHOMY U MMCbMEHHOMY IMEPEBOY, YCTHOMY U3JIOKEHHIO CoAepiKa-
HUS TEKCTOB Ha PYCCKOM U aHIJIMIACKOM si3bIKax. TeKCThl ciocOOCTBYIOT (DOPMHPOBAHHIO HABBIKOB
UCTIONIb30BAHU I HAYYHOH U CHIelIMaIbHON TEPMUHOJIOTUH B ITPOIiecce MUCbMEHHOTO U YCTHOTO 00111e-
Hus B nmpodeccroHanbHou cdepe. [locnerekcToBble ynpaXkHEHUsI HAMpPaBJIeHbl HA TOHUMAaHUE TIPo-
YUTAHHOTO, Pa3BUTHE HABBIKOB YCTHOUM peur U aHHOTUPOBAHUSI.

JlaHHOE y4eOHOe TocoOue MpeaHa3HAYeHO IS CTYJEHTOB, MAarkCTPaHTOB M acClMPaHTOB
HarnpaByieHus1 250300 «TexHoorus 31eKTpOXUMUYECKUX MMPOU3BOICTB» MO crienuanu3amu «PyHk-
[IMOHAJIbHASI TaJIbBAHOTEXHUKa» 1 «KOppo3us ¥ 3aimra MeTajioB».
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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 B
1) deterioration of materials a) 2JEKTPOCTAHIIUS
2) development of corrosion b) 3ammTa ot Koppo3uu
science C) XMMHYCCKOC JICHCTBHC
3) corrosion control d) numars 6mecka
4) clectrical current C) KOHJCHCATHBIC TPYOKH
5) chemical action f) nopua marepuana
6) mechanical strength g) paspylieHHE Kee3a
7) metal thickness h) snekTpuyuecKui TOK
8) power station 1) TONIIMHA MCTaIa
9) contamination of fluids ]) MeXaHu4ecKas MPOIHOCTh
10) condenser tubes k) 3arps3HcHUC KHIAKOCTCH
11) destroy the luster 1) pazBuTHE HAYKH O
12) destruction of iron 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
6



d. B. Usumn, O. U. Jlepreposa, [I. ®. Paxumona. «Metal Corrosion. Electroplating (3ammra oT MeTayuIoB OT KOPpPO-
3uK. [aIbBAHOTEXHUKA )»

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?

Koppdsus (ot nar. corrosio — pa3befianue) — 3T0 CaMOMPOU3BOJILHOE pa3pyllieHre METaIOB
B pe3y/IbTaTe XUMUUECKOT0 WU (PU3UKO-XUMUYECKOTO B3aMMOJEHUCTBHS C OKpyXKarwollen cpenoil. B
o0IIeM ciyJae 3T0 pa3pylleHre JTo00ro Marepuaia, Oylb TO MeTaJT WM KepaMHKa, JepeBO WU
nonumep. [IpuurMHON KOPPO3UH CITYKUT TEPMOAMHAMHUYECKAsT HEYCTOMUYMBOCTh KOHCTPYKIIMOHHBIX
MaTepUaJIOB K BO3JICHCTBUIO BEILIECTB, HAXOISIIUXCS B KOHTAKTUPYIOIIEH C HUMU Cpe/ie.

Koppo3sus metayioB — pa3pyliieHre MeTalIoB BCISICTBIE XMMUYECKOTO UJTH IEKTPOXUMUYe-
CKOT'O B3aMMOJIEHCTBUS UX C KOPPO3UOHHOM cpeior. Hanboree 4acTo npu KOppo3ur MeTasll OKHUCIIS-
ercst ¢ 00pa30BaHMEM MOHOB METaJlIa, KOTOPBIE NP JATbHEHIINX MPEeBPAIEHUsX JA0T Pa3InyHbie
MPOAYKTHI KOppo3uu. Kopposust MokeT ObITh BbI3BaHA KaK XMMUYECKUM, TaK U IEKTPOXUMHUYECKUM
nporieccoM. COOTBETCTBEHHO Pa3/IMYaOT XUMUYECKYIO U EKTPOXUMHUYECKYI0 KOPPO3HIO METAILIOB.
(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.
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(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:

XUMHUYECKOe B3aMMOJICVCTBUE

(pu3MKO-XUMIYeCcKOe B3aMMOJICHICTBHE

TepMOIMHAMHWYECKask HEYCTOMYMBOCTh

paspylieHre MeTaioB

MEeTaJlT OKUCIISIETCS

JEKTPOXUMHUYECKUI Mpo1iecc

KOppoO3uiiHas cpena

IPUYMHBI 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 KOTOPO# MeTaLJT IOJABEPraeTcsi KOppo3uu (KOPPO3UPYET), HA3bIBAETCS KOPPO3UOH-
HOW WJIM arpecCUBHOM CPEION.

2. TIpnurHON BO3HUKHOBEHUS W TIPOTEKAHUS MTPOIECCOB KOPPO3UU SIBJISIETCS TEPMOTUHAMU-
YyecKas HeyCTOMYMBOCTh MATEPUAJIOB K OMNpe/ie/IeHHBIM KOMIIOHEHTaM, HaXOIAIUMCS B OKPYyKalo-
e ux cpefe.

3. ExeroiHo KOppo3usi HAHOCUT Or POMHEHINUH yIepd HApOJIHOMY XO3SICTBY KaKJIOM CTPAHbI.
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4. Pe3ynbTaToM KOPPO3UH SIBJISIOTCS POAYKTHI KOPPO3UU (HAIIPUMED, P’KaBUMHA), BBILLIEIIEE
13 CTposi 000pYy/IOBaHUE, pa3pyIlieHUe KOHCTPYKIIUH.

5. BOBIIIMHCTBO METAJLIOB (KpoMe 30710Ta, cepedpa, TUIATHHBI, Me/IN) BCTPEYAIOTCS B IPUPOJIE
B MIOHHOM COCTOSIHUM: OKCHIBI, CYJIb(DU/IbI, KAPOOHATHI — HA3bIBAIOTCS OOBIYHO PYIAMU.

6. 3amuTa OT KOPPO3UH SIBJISIETCS OJHOM M3 BaXXHEHUINIMX MPoOieM, UMeIoIel OoJIbIIoe 3Ha-
YeHHe JIJ1s1 HAPOIHOTO XO3S1IICTBa.

7. OcHOBHO¥# yI1iepd OT KOPPO3UM MeTajlla CBSI3aH He TOJIBKO C TIOTepeld OOJIBINX KOJIUIEeCTB
MeTajlla, HO U C MOpYel WU BBIXOIOM M3 CTPOSI CAMUX METAJTMUYECKUX KOHCTPYKIIH.

8. BerteicTBre KOPpO3UK METaJLTBI TEPSIOT HEOOXOOUMYIO MPOYHOCTh, TUIACTUYHOCTD, TepMe-
TUYHOCTb, TETLJIO- U JIEKTPOIPOBOTHOCTD U JIPyrue HEOOXOIUMbIE KauecTBa.

9. Koppo3un noasepraiorcsi He TOJNbKO METaJUTbl, HO | JIIDOBIE MaTepyalibl, HaIpumep OETOH,
TIacTMAacca, pe3nHa WM KepaMuKa.

13 . Translate the following word combinations.

Pazpymenne meramnoB — electrical current — TepMoguHaMH4YecKasi HEYCTOMYUBOCTb —
conductivity — Koppo3uiiHasi cpefia — rust — JeKTpoxumudeckast kopposus — gradual destruction —
pyna — mechanical damage — nonHoe cocrosinue — condenser tubes — MeTanyeckast KOHCTPYKIIHSI.

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.
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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

B
a) moTeps Beca
b) Heps;KaBeroLIHii CTIaB
C) aJIFOMUHHUCBEIN CILJIAB
d) rpadguroBas Koppo3us
€) METANIMYECKas MMOBEPXHOCTh
f) naccuBHBIC MeTaIBI
g) NUTTHHIOBask KOPPO3HS
h) KoHIEHTpaHOHHAS
KOppO3usi
1) raJlbBaHHYCCKas KOPPO3Msi
]) cruTOIIHAS KOPPO3Hs

12) resulting pits k) nonyucHHbIC A3BbI

1) meneras kopposus

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?

10
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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?

Mertanbl ¥ cruiaBsl MOTYT pa3pyLIaThCs MOA JAEHCTBUEM XMMHUYECKOTO (XMMUYECKask KOppo-
3Usl), MEKTPOXUMHUYECKOTrO (JIEKTPOXUMUYECKAsT KOPPO3Us) U MEXaHUUECKOro (9po3usi) BO3e-
CTBUI BHEIITHEW Cpebl.

CrnocoOHOCTh MeTaslla CONPOTUBIIATHCS KOPPO3MOHHOMY BO3JECHCTBHUIO CPE/Ibl HA3BIBAIOT KOP-
PO3UOHHOM CTOMKOCTBIO.

Koppo3sus meraiuia uiam cruiaBa mpoMCXOIUT, KaK MPaBWiIo, Ha rpaHuIle pasnena ¢as, T. €. Ha
rpaHuIle COMPUKOCHOBEHMS TBEPAOTO BEIECTBA C ra30M WUJIM KUAKOCTHIO.

Koppo3ronHsie poliecchl Moapas3esissioTcs Ha CIeLyIoNe BUIbL: TI0 MEXaHU3MY B3auMOJIeH-
CTBUSI METaJlIa CO CpPeJoi; MO BUAY KOPPO3MOHHOW CPEIbl; M0 BUAY KOPPO3MOHHBIX pa3pyIeHHN
MOBEPXHOCTH; 10 00BEMY Pa3pyIIEHHOTO MeTaslla; MO XapakTepy JOMOJHUTEIbHBIX BO3ICUCTBUIA,
KOTOPBIM MOJIBEPraeTcsi MeTall OMHOBPEMEHHO C AEHCTBHEM KOPPO3UOHHOM Cpe/ibl.

[Mo MexaHn3My B3aMMOJEWCTBHUS METasla CO CPe/IoN pa3inyaloT XUMHUYECKYIO U JIEKTPOXHU-
MHUYECKYI0 KOPPO3HIO.

Koppo3swio, mpoTeKkarolyio 1oy BAUsHUEM KU3HEAeITeIbHOCTH MUK POOPTaHU3MOB, OTHOCSIT K
OMOJIOTMYECKON KOPPO3HH, a IPOTEKAIOIIYIO O] ISUCTBUEM PAJMOAKTUBHOTO M3JIyYeHUS — K paju-
allMOHHOW KOPPO3UH.

[o BUIYy KOPPO3MOHHONM Cpefbl, YYaCTBYIOIIEH B KOPPO3UOHHOM pa3pylIeHUH MeTaJlla WM
CILTaBa, Pa3nyaloT KOPPO3UIO B KUIKOCTSIX HENEKTPOIUTAX, KOPPO3HUIO B PACTBOPAX M PaCIllaBax
3JIEKTPOJIUTOB, TA30BYI0, aTMOC(hEPHYI0, TOI3EMHYIO (MOYBEHHYI0) KOPPO3HI0, KOPPO3HUIO Oy kK 1al0-
MM TOKOM U Ap. (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 is 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 —

11
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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:

COIIPOTUBJIATHCS KOPPOZUOHHOMY BO3/ICHCTBHUIO CPE/IbI

METaJUTBl ¥ CTUIABBI

KOPPO3UOHHOE pa3pylIeHHe IOBEPXHOCTH

00beM pa3pyIIeHHOTO MeTalla

pacIuIaBbl JIEKTPOJIUTOB

JEWCTBUE PaJMOAKTUBHOIO U3JTyYEHUS

KU3HEACSTEIbHOCTh MUKPOOPTaHM3MOB

paaualoHHast KOppo3usl

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.
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4. B. UsmmH, O. U. Jledgrepona, [I. ®. Paxumosa. «Metal Corrosion. Electroplating (3amuTa oT MeTayuioB OT KOppo-
3uK. [aIbBAHOTEXHUKA )»

KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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