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Drtiva vétsina strojnich zafizeni je vyrobena z ocelovych material(i. Pivovarsky primysl| neni vyjimkou. Jelikoz se jedna o provozovny
se znacénou vlhkosti a rdznorodou teplotou, nastava zde znaéna degradace kovovych soucasti vlivem koroze. Jedna se o pozvolny dej,
ktery ovSem muze pfi své graduaci (vyvrcholeni) zplsobit odstavku celé vyrobni linky. Cilem prispévku je doporugéit vhodnou antikorozni
ochranu pro podminky kvasného (pivovarského) primyslu na zakladé vysledku testd dvou antikoroznich systémd. V obdobnych pod-
minkach jako v realné praxi byl testovan synteticky jednovrstvy natér (organicka ochrana) a povlak vytvoreny zarovym zinkovanim (an-
organické ochrana). Pro zvySeni korozniho tlaku byly oba systémy poruSeny mikrotrhlinami, které aproximuji poranéni celistvosti povlaku.
Ztratu tésnosti antikorozniho povlaku miZzeme v béznych provoznich podminkach sledovat velice ¢asto.

Votava, J.: Corrosion degradation of metal materials in the fermentation industry environment. Kvasny Prum. 57,2011, No. 11-12,
p. 429-433.

A vast majority of machine works is made of steel materials and a fermentation industry does not seem to be an exemption. As there
are plants with a high humidity and a heterogenic temperature in the fermentation industry, a large degradation due to the corrosion
occurs. It is a gradual process, which in its graduation might cause a shutdown of the whole production line. The aim of this contribution
was to make recommendations of an appropriate corrosion protection applicable in the fermentation (brewery) industry, based on the
results of tests of two anticorrosion systems. In the laboratory simulating normal service conditions, there was tested a synthetic sin-
gle-layer paint (organic protection) and a zinc-coating layer (inorganic protection). In order to increase corrosion pressure, both anti-
corrosion systems were destructed by microcracks which approximate a normal destruction of coating compactness which normally
occurs in service conditions.

Votava, J.: Korrosion Degradation der Metalimateriale in den Brauereien. Kvasny Prum. 57, 2011, Nr. 11-12, S. 429-433.

Die Ausristung in den Brauereien wird am meisten aus Stahl oder Metall hergestellt, die Brauindustrie macht keine Ausnahme. Durch
die hohe Feuchtigkeit und verschiedliche Temperatur in den Produktionsrdumen fangt durch die angreifende Korrosion eine wesentliche
Degradation der Metallteile an. Es handelt sich um einen langsamen Prozess, der bei der Graduation einen Stopp der Herstellungslinie
verursachen kann. In dem Artikel wird ein Antikorrosionsschutzverfahren beschrieben, der auf Grund der Testergebnisse von zwei An-
tikorrosionssystemen entwickelt wurde. Unter den &hnlichen Bedingungen wie in der realen Praxis wurden ein synthetischer einschichte
Anstrich (der organische Schutz) und ein durch Feuerverzinkung gestalteter Bezug (anorganischer Schutz) getestet. Fiir eine Erhéhung
des Korrosionsdrucks wurden beide Systeme durch Mikrorisse beschadigt, die eine Verletzung der Oberflache approximieren. In die

Praxis unten laufenden Betriebsbedingungen kann man einen Verlust der Dichtheit des Bezuges sehr oft beobachten.

Kli¢ova slova: koroze, antikorozni ochrana, ocelové casti stroju,
synteticky natér, zinkovy poviak

1 UVOD

Prostredi pivovarského provozu se mlze hodnotit z hlediska ko-
roze jako zna¢né agresivni. Klicovou roli zde hraje pfedevSim vysoka
vlhkost a teplota. Tyto dva faktory jsou spoustécim mechanismem
pro elektrochemickou korozi [1]. Ztraty v podobé Ubytku materidlu ze
zakladnich soucasti mnohdy vedou k odstavce celé vyrobni linky.
Nejednd se vSak o masivni Ubytek v podobé prekorodovani napf.
hnacich &i hnanych hfidell, ale o mikroskopické korozni poskozeni
napt. lozZisek, které spolu s pitingovym opotfebenim ma za nasledek
celkovou destrukci soucasti [2].

Protikorozni ochrana se déli na dva druhy. Jedna se o ochranu or-
ganickou a anorganickou. Uéelem obou systému je vytvofit vrstvu,
ktera chrani zakladni kovovou soucast [3]. Kazda z téchto alternativ
ma své vyhody i zapory.

Jak jiz bylo zminéno, v prostfedi pivovarského provozu ma elekt-
rochemicka koroze idealni podminky pro svij vznik i celkovy priibéh
[4, 5]. Jelikoz pfiblizné 10 % z celkové ceny stroje pfedstavuji naklady
na antikorozni ochranu, je zapotfebi, aby byl zvolen spravny systém
do daného prostfedi [6]. Technologicky proces od vyroby sladiny az
po zrani piva v tancich se déje v prostfedi, kde vzdusna vihkost
mnohdy prevysuje 50 %. Odolnost antikoroznich systém( vagi
vzdus$né vlhkosti je jednim z hlavnich ukazatel( kvality [4]. Problém
nastava ovéem v okamziku, kdy dojde k poruseni celistvosti antiko-
rozniho systému. MuZe se jednat o drobné mikrotrhliny ¢i poranéni,

Keywords: corrosion, corrosion protection, steel machine works,
synthetic paint, zinc chat

1 INTRODUCTION

From the corrosion point of view, production conditions in fermen-
tation industry can be considered aggressive ones. A key role is
played by a high humidity and temperature. Both of these factors trig-
ger an electrochemical corrosion process [1]. Material losses from
basic machine works might lead to a shutdown of the whole produc-
tion line. However, it is not dealt with a massive material decrease
in the form of thorough-corrosion of e.g. a drive or a driven shaft, but
with a microscopic corrosion destruction of e.g. bearings which ac-
companied with a pitting destruction results in a total destruction of
the whole works [2].

There are two types of corrosion protection: inorganic and organic
coating which protects basic metal works [3]. Each of these two al-
ternatives has advantages and disadvantages.

As was already mentioned, in the production conditions of brewing
industry the electrochemical corrosion finds ideal conditions for its
origin and progress [4, 5]. As the costs of corrosion protection forms
about 10 % of the total machine price, it is necessary to select an op-
timal corrosion protection appropriate to the environment [6]. Tech-
nological process from beer wort production to beer maturation is be-
ing held in an environment with high air humidity exceeding 50 %.
Resistance of corrosion systems to air humidity is one of the main
quality indicators of corrosion protection [4]. A problem appears when
the coating system has been infracted. It can only be a tiny microcrack
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Obr. 1 Metalograficky vybrus: zinkova vrstva (vlevo), syntetické barva (vpravo), zvétseno 400x
Fig. 1 Metallographic scratch pattern: zinc coat (left), synthetic paint (right), magnified 400x

orinjury, which can, however, result to a lo-
cal point of corrosion origin. Splinter con-
tainers or crates and widely used steel grid

stairs could be mentioned as examples.

The aim of this article was to compare
corrosion resistance of organic and inor-
ganic corrosion system and based on re-
sults recommend the one with better per-
formance for the brewery (fermentation)
industry environment. In order to in-
crease the corrosion power, both of the
systems was mechanically broken by mi-
crocracks. The inorganic corrosion sys-
tem was represented by zinc dipping and
the organic protection is being repre-
sented by a classical single-layer syn-
thetic paint system.

které ma ovSem za nasledek vznik lokalni bodové koroze. Klasickym
prikladem jsou kontejnery ¢i pfepravky na stfepy nebo vSude pou-
zivana roStova schodisté.

Cilem pfispévku je porovnat antikorozni schopnost organického
a anorganického systému a doporudit tu s lepSimi vlastnostmi pro
prostfedi pivovarského (kvasného) primyslu. Oba tyto systémy byly
mechanicky poskozeny mikrotrhlinami z dlivodu zvy$eni korozniho
tlaku. Anorganicky systém je reprezentovan poviakem vytvofenym
zarovym zinkovanim a organické ochrana bude zastoupena klasic-
kym jednovrstvym syntetickym natérovym systémem.

2 MATERIAL A METODY

Pouzity podkladovy materidl pro oba antikorozni systémy je oce-
lovy plech tfidy 11 323. Jedna se o béznou konstrukéni ocel, ktera
zaru€uje dobrou svafitelnost i dostateéné mechanické vlastnosti.
Jeho vyuZiti nalezneme v Sirokém primyslovém spektru [4]. Z této
oceli byly pfipraveny vzorky o rozmérech 160 x 75 x 1 mm.

Aplikace antikorozni ochrany:

1. zarové zinkovani: mechanické ocisténi, moreni, oplach, aplikace
tavidla, samotné zinkovani v zinkové lazni 450 °C, doba cca 1 min,

2. aplikace natérového systému: mechanické ocisténi, odmasténi,
aplikace natéru — jednd se o jednovrstvy synteticky natérovy
systém.

U obou aplikovanych antikoroznich ochran byla provedena meta-
lografickd analyza. Na vzorcich byla zméfena tloustka pasivacni
vrstvy. Déle byla hodnocena kvalita nanesené vrstvy (vyskyt trhlin
a pora).

U pfipravenych sad vzork( byla provedena ohybova zkouska dle
normy CSN EN ISO 8401 [11]. Tato zkous$ka testuje odolnost jedno-
tlivych systému na ohyb a mechanické poskozeni. Pro test byl zvolen
trn o praméru 10 mm. Jedna se o razantni ohyb, ktery zaruéuje vy-
tvoreni mikrotrhlin v celém prafezu ochranného povlaku. Dvodem
pro vytvofeni mikrotrhlin je vystavit material vy$Simu koroznimu tlaku
tak, jak je tomu v béZném provozu.

Testy korozni odolnosti jednotlivych vzork( byly provadény dle
zrychlenych koroznich zkousek v kondenzaéni komofe dle CSN
038131 [12]. U jednotlivych vzorkl byl pozorovan vyskyt prvnich
10 ohnisek bodové koroze i celkovy postup degradace.

3 VYSLEDKY

3.1 Metalograficka analyza

Cilem metalografického pozorovani bylo méfeni tloustky nane-
sené pasivacni vrstvy i celkové hodnoceni kvality (viz obr. 1). Z kazdé
sady vzork(l byly vybrany tfi, na kterych bylo provedeno 10 méreni.
Namérené hodnoty pasivacnich povlakd byly zprimérovany a vyne-
seny do grafu (viz obr. 2).

Prioritou antikorozni ochrany je pfilnuti ochranné vrstvy k zaklad-
nimu materialu. Jak je patrné z obr. 1, oba systémy maji dobrou pfil-
navost bez zndmek porl a fedin. Méfeni tloustky vrstvy bylo prove-
deno na metalografickém mikroskopu Neophot 2. Na obr. 2 je patrna
vysSi vrstva u syntetické barvy.

Slabinou zinkovych povlaku je rliznorodost chemického slozeni.
Jednd se o tzv.intermetalické faze, které vznikaji v pribéhu zinkovani
[7, 8]. Naopak synteticky natérovy systém je v celém svém prifezu
homogenni.

2 MATERIAL AND METHODS

In order to test and compare two different anticorrosion systems,
sheets made of the same steel 11 323 were used. It is a common
construction steel which guarantees a good weldability and sufficient
mechanical performance and is being used in a many industrial sec-
tors [4], fermentation industry not being an exception. Sample sheets
sized 160 x 75 x 1 mm were cut.

Application of corrosion protection:

1. zinc dipping: mechanical cleaning, steeping, rinsing, flux applica-
tion, zinc dipping in zinc bath at 450 °C for 1 min.,

2. application of paint system: mechanical cleaning, grease remov-
ing, paint application — synthetic single-layer paint system.
Metallographic analysis of both corrosion protection systems was

made. Not only the thickness of the immunizing layer was measured,

but also the quality of the struck layers was evaluated (occurrence

of cracks and voids). B
Further, bending test according to the norm CSN EN ISO 8401

was made. This experiment tests resistance of the individual systems
to bending and other mechanical destructions. A mandrel of 10 mm
in diameter was used for this experiment. Such a bend is a very in-
vasive one and guarantees creation of microcracks along the whole
cut of the protection layer. The reason for microcrack creation was
to expose the material to a higher corrosion propensity simulating
production environment.

Tests of corrosion resistance of the individual samples were made
according to the rapid test in a condensation cabinet according to
the norm CSN 038131. The occurrence of first ten corrosion foci was
observed, as well as the overall degradation process.

3 RESULTS

3.1 Metallographic Analysis

The purpose of the metallographic observation was measurement
of thickness of the struck immunizing layer and an overall quality
evaluation (see Fig. 7). From each sample set there were chosen 3
samples, on which 10 measurements were made. An average value

Obr. 2 Primérna tloustka ochranné vrstvy / Fig. 2 Average thickness
of the protective layer
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3.2 Ohybova zkouska

Houzevnatost a taznost jednotlivych
antikoroznich povlaku je jednim z hod-
noticich kritérii daného systému. Pro ex-

magnified 400x

Obr. 3 Mikrotrhliny v ochranné vrstvé: zinkova vrstva (vlevo), synteticka barva (vpravo), zvét-
8eno 400x / Fig. 3 Microcracks in the protective coating: zinc coat (left), syntetic paint (right),

periment byla zvolena tato zkouska z du-
vodu vnitfniho poskozeni ochrannného
povlaku. Mikrotrhliny byly zaznamenany
u obou povlaku pfi pouziti trnu o priméru
10 mm (viz obr. 3).

Zinkové povlaky maji obecné nizkou
houzevnatost. Jak je patrné z obr. 3,
trhliny jsou v celém priifezu ochranné
vrstvy. Tyto mikrotrhliny maji Sitku cca
5-10 pm. Synteticky natér vykazuje
mnohem lepsi mechanické vlastnosti.
| zde se ovéem objevuji trhliny, a za pl-
sobeni vzdudné vihkosti se systém

stava nestabilnim.

3.3 Korozni zkouska v kondenzacni komore

Pro test korozni odolnosti aplikovanych systémi byla zvolena
zkouska v kondenzacni komore dle normy CSN 038131. Jedna se
o z&kladni korozni zkouSku. Relativni vihkost v komofe je stanovena
na 100 % a teplota se pohybuje 32 + 3 °C. Pro hodnoceni korozni
odolnosti je vymezen parametr vzniku bodové koroze. Graf (viz obr. 4)
zaznamenava prubéh vzniku prvnich 10 lokalnich ohnisek bodové
koroze.

Pocateéni degradaci zakladniho materidlu signalizuje vznik Cer-
vené koroze. Hydroxid Zelezity je kone€nym produktem v procesu
elektrochemické koroze.

Postup prorGstani koroznich produktt je patrny z metalografického
vybrusu na obr. 5.V leveé ¢asti (zinkovy povlak) Ize pozorovat utésnéni
trhliny uhli¢itanem zine€natym, ktery tvofi dalSi antikorozni bariéru
proti vnikani vzdusné vihkosti smérem k ocelovému podkladu.

was counted from the measured values of immunizing coats; sub-
sequently, these values were put into a bar chart (see Fig. 2).

The most important characteristics of the corrosion protection is
good adhesion of the protective layer to the basic material. In the
Fig. 1itis well visible that both of the systems have a good adhesion
without any signs of voids and poorly stocked areas. Measurement
of the layer thickness was made at the metallographic microscope
Neophot 2. A thicker layer of the synthetic paint is noticeable in Fig. 2.

Zinc coat has a weakness in disunited chemical composition.
There are so called intermetallic phases which originate during the
zinc dipping process [7, 8]. In contrast, synthetic paint system is ho-
mogenous in its whole crosscut.

3.2 Bending Test
Ductility and stretchiness of the individual anticorrosion coatings

Obr. 4 Po€et mist napadenych €ervenou korozi: zinkova vrstva (vlevo), synteticka barva (vpravo) / Fig. 4 Number of spots affected with red

corrosion: zinc coat (left), synthetic paint (right)
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Obr. 5 Postup koroze v oblasti trhliny: zinkova vrstva (vlevo), synteticka barva (vpravo), zvét-
§eno 400x / Fig. 5 Corrosion process in the crack: zinc coat (left), synthetic paint (right), mag-

nified 400 x

is one of the evaluation criteria of the
corrosion protection system. This ex-
periment was done because of an in-
side damage of the protection coating.

Using the mandrel of 10 mm in diam-
eter, microcracks were observed in
both coating systems (see Fig. 3).

In general, zinc coats have a low
ductility. Cracks can be observed in the
whole crosscut of the protective layer
asis apparentfromthe Fig. 3(left). The
before mentioned cracks are about 5—
10 pm wide. Synthetic paint has much
better mechanical performances.
However, cracks also occur in this pro-
tective system, and due to the air hu-
— midity the whole system becomes un-
stable.
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Obr. 6 Pocatek a konec korozni degradace antikoroznich ochran /
Fig. 6 Origin and end of corrosion degradation of corrosive protec-
tions
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zinc coat

test ukoncen po 90 dnech (100 % korozni
napadeni)
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affected 100 % of the surface)
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Naopak v pravé ¢asti (syntetika) vlivem mikrotrhlin a vzdusné vih-
kosti dochazi k rapidnimu snizeni adheznich i koheznich sil mezi
zakladnim materialem a barvou. Tento proces se projevuje vznikem
tzv. puchyrd, pod kterymi jiz samovolné probiha elektrochemicka
koroze.

Rozdilnost po&atku i konce korozni degradace jednotlivych anti-
koroznich ochran znazorriuje obr. 6. U zinkového povlaku nebyla sta-
novena doba celkové degradace vzork(, jelikoz test byl po 90 dnech
ukoncen. Po této dobé miZzeme konstatovat 30 % napadeni ¢ervenou
korozi.

Podkorodovani organické natérové hmoty je patrné na obr. 7 —
vpravo. Jednd se o mnozstvi puchyfl, které po dal$i exploataci
vzorku v agresivnim prostfedi pfejdou v ploSnou korozi. Na obr. 7 —
vlevo je mozno pozorovat také bodovou korozi v zinkovém povlaku,
jedna se pouze o lokalni bod a nikoli o celkové podkorodovani da-
ného systému. Pro lepsi identifikaci muselo byt pouzito zvétSeni 35x
a nikoli pouze 15x, jak je tomu u syntetického povlaku.

4 DISKUSE

V soucasné dobé se v potravinafrském pramyslu pouzivaji pfe-
devS8im korozivzdorné oceli tfidy 17. Tento materiél je pro svaoji fi-
nanéni naro¢nost vétsinou pouzit pouze v mistech s pfimym stykem
s potravinou. Jedna se predevsim o potrubi, pfiruby, chladici zafi-
zeni, ale také o tanky na skladovani kvasnic, nerezové spilky nebo
nerezovy KEG. Jelikoz se jedna o austenitickou ocel, vzdusna vih-
kost neni hlavnim spoustécim mechanismem koroze, jako je tomu
u béznych oceli feritickych, které je tfeba dusledné pred vihkosti
chranit [9].

Testované antikorozni systémy jednoznacné prokazaly vhodnost
zinkovych povlakll v prostfedich se zvySenym koroznim tlakem.
Jedna se o anodickou ochranu, kdy méné uslechtily zinek tvofi
anodu a probiha na ném oxidace. Vyhodou je schopnost pasivace
zakladniho materialu, i pfi poruSeni zinkového povlaku, nebot korozi
je napadan vzdy méné uslechtily kov
[10]. Pfi koroznich zkouskach se u zin-
kového povlaku projevila viditelna cer-
vena koroze po 40 dnech exploatace.
Je ovSem tfeba konstatovat, ze se
jedna pouze o lokalni bodovou korozi,

3.3 Corrosion test in condensation cabinet

In order to test corrosion persistence, there was processed an ex-
perimentin a condensation cabinet according the norm CSN 038131.
It is a basic corrosion test. Relative humidity in the cabinet is 100 %
and the temperature oscillates around 32 + 3 °C. Parameter of origin
of point corrosion is used for evaluation of corrosive tolerance. A line
graph (see Fig. 4) records the process of origin of first ten foci of
point corrosion. Originating degradation of the basic material is sig-
nalized by red corrosion. Ferric hydroxide is a final product in the
process of electrochemical corrosion.

The process of growing of corrosion products is apparent from
a metallographic scratch pattern in the Fig. 5. In the left hand side
figure (zinc coat), there can be observed sealing of the crack by zinc
carbonate, which forms a further anticorrosion barrier against air hu-
midity coming to the steel basis.

On the other hand, in the right hand side picture, due to the mi-
crocracks and air humidity the adhesive and cohesion forces be-
tween the basis material and the synthetic paint layer are lowered.
Such a process results in a creation of so called blisters, under which
electrochemical corrosion are in an uncontrolled process.

The difference in the origin and end of corrosion degradation pro-
cess of the individual corrosion protections is depicted in the Fig. 6.
There has not been investigated the termination of the total sample
degradation of the zinc coat as it was stopped after 90 days. After
90 days of corrosion test, there can be claimed that the zinc coated
sample was attacked by the red corrosion from 30 %.

Thorough corrosion of an organic coating is apparent in the Fig.
7—right. There are a lot of blisters, which grow in a surface corrosion
after a further exploitation of sample in an aggressive environment.
In the Fig. 7 — left, there is also a pitting of zinc coat observable,
however, it is only a local point and not a total undercorrosion of the
whole coat. For a better identification of the corrosion point there had
to be used a 35 times magnification instead of a 15 times magnifi-
cation used for the synthetic paint.

4 DISCUSSION

Stainless steels of the class 17 are used in the food-processing
industry nowadays. Due to its high capital intensity, such steels are
used only in the places with a direct contact with foodstuff. There are
above all pipe-lines, flanges, cooling devices but also tanks for
brewer’s yeast storage, stainless fermenting cellars or stainless kegs.
Stainless steel is austenitic steel, where air humidity does not trigger
corrosion process, as it does in common ferritic steels, which have
to be very well protected from the air humidity [9].

The experiment has proved that zinc coatings are optimal anti-
corossion protection means in environments with high corrosion
propensities. Zinc coating is an anodizing protection—less noble zinc
forms an anode and oxidation process runs in it. The advantage is
passivation of the base material — even if the zinc coat is defected,
corrosion attacks the less noble metal [10]. After corrosion tests of
zinc coat, a visible red corrosion has appeared after 40 days of ex-
ploitation. Nevertheless, it was just local point corrosion, where the
remaining surface was further passivated. Corrosion zinc products
in the form of zinc carbonate tighten the microcracks and further pas-
sivate the base material.

Obr. 7 Bodova koroze v priibéhu korozni zkousky: zinkova vrstva (vlevo), zvétSeno 35x, syn-
teticka barva, zvétS8eno 15x / Fig. 7 Point corrosion during the corrosion test: zinc coat (lefft,
magnified 35x), synthetic paint (right, magnified 15 x)

kdy ostatni povrch je neustéle pasivo-
van. Korozni produkty zinku v podobé
uhli¢itanu zine¢natého neustale utés-
nuji mikrotrhliny, a tim opét pasivuji za-
kladni material.

Organické  systémy  antikorozni
ochrany v podobé syntetickych natéro-
vych hmot maji pfednosti pfedevsim
v jednodus$si aplikaci na zakladni ma-
terial. Jestlize dojde ovSem k jejich me-
chanickému poskozeni, které nemusi
byt pfili§ razantni, nastava uzavrieny
kolobéh vymény elektrond v podobé
elektrochemické koroze. U testovanych
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vzorkd se syntetickou natérovou hmotou se prvni bodova koroze
projevila jiz ve 14. dnu exploatace. Mezi zakladnim a ochrannym
povlakem vznikd meziprostor a za pusobeni vnéjSich koroznich &i-
nitel dochazi k nevratné degradaci ocelového podkladu. Vznik tzv.
puchytl je jednoznaénym signalem o poruseni vrchni vrstvy a pro-
nikani vihkosti k zakladnimu materialu.

5 ZAVER

V technické praxi je vétSina strojniho zafizeni vyrobena z ocelo-
Pivovarské provozy jsou klasickym pfikladem prostfedi se zvySenym
koroznim tlakem. Jedna se o sklepni prostory, spilky, chladici &i suSici
zafizeni, ale také sklady, kontejnery nebo dopravniky. Zde vSude se
vyskytuji bézné feritické oceli, které musi byt antikorozné chranény.

Testy jednoznacné prokazaly lepsi korozni odolnost povlaku vy-
tvofeného Zarovym zinkovanim pfed jednovrstvym natérovym systé-
mem. Hlavni vyhodou je tzv. ,samohojivy efekt”, kdy i pfi poruseni
celistvosti povlaku je dany systém schopen chranit podkladovy ma-
terial. Do prostfedi se zvy8enym koroznim tlakem, kde spoustécim
prvkem koroze je pouze vlhkost, Ize jednoznaéné doporudit tuto an-
tikorozni ochranu. Paklize to provozni nebo konstrukéni podminky
nedovoluji, je zapotfebi aplikovat kombinaci organickych ochran. Pfi
vhodné zvoleném systému je mozno razantné prodlouzit Zivotnost
danych soucasti.
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Organic systems of anticorrosion protection in the form of synthetic
paints have the advantage of a simpler application to the base material.
In case a mechanical damage of the paint layer, there commences
a process of a closed circulation of electron exchange in the form of
electrochemical corrosion. First signs of point corrosion of the samples
with synthetic paint protection appeared in the 14" day of the test.
There is created an interspace between the base and the protective
materials, and due to the influence of external corrosive factors, irre-
versible degradation process of the steel base material is started. Cre-
ation of the so called blisters is a clear signal about a damage of the
upper layer and penetration of humidity to the base material.

5 CONCLUSIONS

Overwhelming majority of machine works in the technical praxis
is made of steel components. These have to be protected from ex-
ternal degradation influences. Brewery production is a good example
of an environment with a high corrosion pressure. There are first of
all cellar spaces, fermenting cellar, cooling or drying equipment, but
also storages, containers and conveyers. In all of the above men-
tioned environments common ferritic steels are used and they have
to be protected from corrosion.

Tests have proved better anticorrosion performance of zinc coated
layers comparing to the single-layer paint system. The main advan-
tage of zinc-coating is a so called self-healable effect: zinc carbonate
protects the base material even though the zinc coating was defected
by corrosion. Zinc coating can be recommended for environments
with a high corrosion propensity, where the corrosion is being trig-
gered by temper. In case working or construction conditions do not
allow application of zinc coatings, it is necessary to apply a combi-
nation of inorganic ways of protection. By a well selected system, it
is possible to prolong the working life of the machine works.
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stanoveni diacetylu.

(ceny jsou uvedeny bez DPH)

luznicka@beerresearch.cz

AKCNI NABIDKA - VYHODNA CENA STANOVENI DIACETYLU

Analytické laboratofe VUPS, a. s. nabizeji do konce bfezna 2012 zvyhodnéné ceny

Cena jednoho rozboru je pfechodné snizena z plvodnich 2 309 K¢ na 608 K¢é

Soucasti této metody je stanoveni 2,3-pentadionu, které je zahrnuto v cené rozboru.

PFi objednavce vice jak 5 rozbor(l diacetylu je kazdy paty rozbor zdarma!
Slevu Ize uplatnit pfi hromadné objednavce za jeden mésic.

Objednavky Ize zasilat postou, faxem na ¢. 224 900 155, tel. 224 922 111 nebo e-mailem:
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