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Korozni odolnost materialt v automobilovém primyslu: od laboratornich zkousek
ke zkouskam v provoznich podminkach
Corrosion resistance of automotive materials: from laboratory to field exposures

Korozni odolnost je dulezitym pozadavkem pro materialy pouzivané pro konstrukci automobil, a to
zejména v oblastech, kde se aplikuji v zimnim obdobi posypové soli. Korozni odolnost je mozno ovéfrit
v laboratornich podminkach urychlenymi koroznimi zkouSkami nebo v provozu expozici kuponu na
vozidlech. Od 80. let téméf kazda automobilka vyvinula svoji normalizovanou korozni zkou$ku, ktera
obvykle stfida faze solné mlhy nebo desté a klimatické zmény. Zkousky se vyznamné liSi koncentraci a
sloZzenim solného roztoku a zménami teploty a vihkosti a poskytuji tak rozdilné vysledky z hlediska
korozni odolnosti material(l. Pfesto by tyto urychlené korozni zkousky meély byt schopny simulovat
chovani rlznych materiald v servisnich podminkach. Je tedy dullezité vysledky téchto zkouSek
porovnavat s redlnymi provoznimi daty z riznych oblasti svéta.

Corrosion resistance is obviously an important property requirement for materials used in the automotive
industry in particular for vehicles that operate on roads with the use of de-icing salts. Testing of the
corrosion resistance may be performed in laboratory using accelerated corrosion tests, in proving ground
tests or by field exposures such as on-vehicle exposures. Since the 80’s almost each automotive
company has developed its own standardized corrosion test, which most often alternates salt spray or
rain and climatic regulations. The tests may largely differ from each other in terms of salt solution (e.g.
composition and concentration), temperature and humidity variation and give different results concerning
the corrosion resistance of automotive materials. Nevertheless, the different types of accelerated
corrosion tests shall be able to simulate field performance of different materials. Therefore, it is of interest
to compare these laboratory results with data from on vehicle exposures driving in different areas of the
world.

Bo Rendahl vystudoval elektrochemii na KTH ve Stockholmu. V oboru koroze a
protikorozni ochrany pracuje témér 40 let. Zacinal jako vyzkumny pracovnik ve Svédském
koroznim institutu v oboru atmosférické koroze. Od 90. let se zabyva atmosférickou korozi.
Od roku 2008 je Bo vedoucim vyzkumu ve skupiné Koroze v automobilovém pramysiu a
korozniho zku$ebnictvi v RISE KIMAB ve Stockholmu ve Svédsku.

Bo Rendahl has studied electrochemistry at KTH in Stockholm. He has been working with
corrosion and corrosion protection for almost 40 years. Started as a researcher at the
Swedish Corrosion Institute working with Atmospheric Corrosion. In the beginning of 1990
Bo started to work as Senior Researcher in the field of Automotive Corrosion. Since 2008
Bo is Research Leader at the group for Automotive Corrosion and Corrosion Testing at
RISE KIMAB in Stockholm, Sweden.




Vysoce pevnostni oceli v automobilovém primyslu: Hrozi pfi provozu nebezpeci
vodikového zkrehnuti?

Application of high strength steel in automotive: Should we fear hydrogen
embrittlement during service life?

Moderni vysoce pevné oceli (AHSS) maji vyhodné mechanické viastnosti umozriujici snizeni hmotnosti
vozidel a Usporu pohonnych hmot. V souvislosti s rychlym naristem jejich pouziti je stfedem zajmu
automobilového primyslu nebezpeéi vodikového zkifehnuti AHSS pfi expozici v atmosférickych
podminkach. V soucasnosti proto probiha intenzivni vyzkum rdznych aspektd mechanismu vodikového
zkfehnuti zplsobeného atmosférickou korozi. V pfednasce budou prezentovany vysledky nékolika sérii
in situ experimentl zaméfenych na vstup a permeabilitu vodiku strukturou dvou typt AHSS a jeho vliv
na jejich mechanické vlastnosti.

Hydrogen embirittlement of advanced high strength steels (AHSSs) in atmospheric exposure conditions
is of utmost importance for automotive industry as the application of AHSSs grows steadily due to
desirable mechanical properties allowing for weight reduction and fuel economy. Different aspects of the
hydrogen embrittlement phenomenon such as hydrogen entry caused by atmospheric corrosion reactions
are currently under intensive research. Results of several in situ investigations of hydrogen entry and
permeation through complex phase and dual phase AHSSs and its effect on their mechanical properties
will be presented and discussed.

Tomas Pros$ek vystudoval VSCHT Praha. Od roku 2001 do 2015 pracoval ve Svédském
koroznim institutu ve Stockholmu a ve Francouzském koroznim institutu v Brestu. Od roku
1 2016 vede oddéleni Kovovych konstruk¢nich materiél v Technoparku Kralupy VSCHT
Praha. Zabyva se vyzkumem a vyvojem v oblasti atmosférické koroze, ochrany kovovymi
a organickymi natéry, urychlenymi a venkovnimi koroznimi zkouSkami a koroznim
monitoringem. Je prezidentem AKI.

Tomas Prosek graduated at the University of Chemistry and Technology in Prague (UCT
Prague). From 2001 until 2015, he worked at Swedish Corrosion Institute in Stockholm,
Sweden and at French Corrosion Institute in Brest, France. Since 2016, he is leading the
Department of Metallic Construction Materials in Technopark Kralupy of UCT Prague. His
primary research interests are atmospheric corrosion, protection by metallic and organic
coatings, outdoor and accelerated corrosion testing and corrosion monitoring. He is the
president of the Association of Czech and Slovak Corrosion Engineers, AKI.

Metodika hodnoceni nebezpeci korozniho poskozeni karoserie v misté kontaktu
S pryzovymi prvky

Methodology for risk assessment of corrosion degradation of car body in contact
with rubber members

Prezentovana bude metodika hodnoceni nebezpedi vzniku korozniho poskozeni automobilové karoserie
v misté styku s pryzovymi prvky pusobenim galvanického ¢lanku. PryZzové materialy byly testovany
z hlediska vodivosti a samovolného korozniho potencialu. Zjisténé hodnoty laboratornich méfeni byly
srovnany s vysledky dlouhodobych provoznich zkousek. Byl potvrzen pfedpoklad, Zze vodivost nékterych
grafitem plnénych pryZovych prvkl( je dostate¢na pro vznik galvanického &lanku, ktery zplsobuje
intenzivni delaminaci natérového systému a korozni napadeni automobilové karoserie..

The aim of the work is to answer the question whether corrosion damage of automobile bodyworks in
contact with rubber elements can be significantly intensified by the effect of galvanic cell. Rubber
materials were therefore tested for conductivity and open circuit potential. The laboratory measurement
values were compared with results of long-term road tests. It was confirmed that the conductivity of some
graphite-filled rubber materials is sufficient to form a galvanic cell with zinc coated steel sheet, leading to
intense paint delamination and corrosion of the car body.

~ | Ing. Jan Svadlena je absolventem Ustavu kovovych materialtl a korozniho inZenyrstvi
- VSCHT Praha a v soucasnosti dokoncéuje doktorské studium se zaméfenim na korozi
historicky kovovych materiald. Od roku 2017 pdsobi jako vyzkumny pracovnik
v Technoparku Kralupy VSCHT Praha ve skupiné Kovové konstrukéni materialy, kde se
vedle historickych kovovych materialid zabyva korozi v pramyslovych prostredich,
automobilovém pramyslu a protikorozni ochranou.

Ing. Jan Svadlena graduated at the Department of Metals and Corrosion Engineering at
the UCT Prague and is currently finalizing his Ph.D. study focusing on the corrosion of
historical metallic materials. Since 2017, he has been working as a researcher at
‘ Technopark Kralupy UCT Prague in the group of Metal Construction Materials. Besides
\ historical metal materials, he deals with corrosion in industrial environments, automotive
industry and corrosion protection.
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Korozni problematika chladicich okruh( autobusu
Corrosion problematics of cooling circuits in buses

V nedavnych letech dos$lo u vétSiny autobus(i nasich dopravnich podnikti a CSAD k narGstu potizi
zpusobenych chladicim systémem motoru. Provozovatele trapilo prehfivani prevodovek, zanaseni
radiator zpUsobujici neschopnost vozidla topit cestujicim, koroze mrazovych zatek a jinych
technologickych otvoru, a ve finale i pronikani vody do olejové naplné nebo naopak, diky proreznuti
vlozek bloku motoru. Jaké jsou pfi€iny téchto jevd, jak se jim do budoucna vyvarovat a tak trochu i to,
kdo z trojice vyrobce autobusu, dodavatel chladici kapaliny a uzivatel vozidla je za tento stav zodpovédny,
se dozvime v tomto ¢lanku.

In recent years, most of the buses of our transport companies have experienced an increase in the
difficulties caused by the engine cooling system. Users were worried from overheating of gearboxes,
clogging of radiators causing inability of the vehicle to heating, corrosion of freezer plugs and other
technological openings, and in the final, water penetration into the oil circuit or vice versa, thanks to the
cutting of engine block inserts. What are the causes of these phenomena, how to avoid them in the future,
and something of which of the three bus manufacturers, the coolant supplier and the vehicle user are
responsible for this condition, we will learn in this article.

Ing. Jan Skolil, Ph.D. se vice nezZ patnact let vénuje problematice vyvoje provoznich
kapalin, nejprve ve firmé Velvana, kde byl kazdorocné odpovédny za produkci vice nez
5 mil. litr nemrznoucich smési a v souéasnosti u nejvétsiho ¢eského vyrobce chladicich a
brzdovych kapalin — spoleénosti CLASSIC Oil, Trinecka 1124, 273 43 Bustéhrad.
Pravidelné prispiva do odbornych motoristickych ¢asopist, jako jsou AutoExpert,
PETROLmagazin, Tribotechnika a dal$i. Zajima se o souvislosti pfenosu tepla a chladu,
korozni agresivity a vlivu na zdravi ¢lovéka a Zivotni prostfedi u glykolovych kapalin
zejména v teplosménnych okruzich budov, pramyslt a dopravnich prostredcich.
V soucasnosti se jako hlavni reSitel podili na vyzkumu v nékolika projektech pod nazvy:
Vyvoj ekologicky Setrné teplonosné nemrznouci kapaliny pro energetiku a automotive,
ViyuZziti nanoaditiv pro zvyseni ucinnosti pfenosu tepla a chladu u teplosménnych kapalin a
Membrénova technologie na zpracovani roztoku glykolti pro jejich naslednou recyklaci,
které jsou podporeny dotacemi z Technologické Agentury CR.

Dr Jan Skolil has been working for more than fifteen years on the development of operating
fluids, first at Velvana, where he was responsible every year for the production of more than
5 million liters of antifreeze and now at the largest Czech coolant and brake fluids
manufacturer - CLASSIC Oil. He regularly contributes to professional motoring magazines
such as AutoExpert, PETROLmagazin, Tribotechnika and others. He is interested in the
context of heat and cool transfer, corrosion aggressiveness and impact on human health
and environment in glycol liquids, especially in heat and cooling systems of buildings, in
industry and at vehicles. Currently, he is the principal investigator in several projects under
the names: The development of environmentally friendly heat transfer fluid with antifreeze
properties for power and automotive, Enhancement of cooling and heating efficiency of heat
transfer fluids using nano-additives, Membrane technology for recycling of industrial
antifreeze, these projects are supported by grants from TACR.

Odmast'ovani kovu — obtizné odmastitelné latky
Metal degreasing with focus on difficult-to-remove agents

V pfispévku jsou shrnuty praktické zkuSenosti s odmastovanim novych typu obrabécich a tvarecich
pripravku, které pusobi problémy pfi odmastovani ve vodnych prostfedich. Jedna se zejména o maziva
na bazi biologicky odbouratelnych surovin rostlinného a zivo¢isného plvodu. Déale nové typy pfisadovych
latek, zlepSujici obrabéci a tvareci vlastnosti maziv a chladiv, jako jsou pfisady (EP a AW) v tvafecich
pfipravcich, korozni inhibitory a jiné latky se silnou chemisorp&ni nebo chemickou vazbou ke kovovému
povrchu. Jsou popsany vlastnosti vybranych kategorii obtizné odmastitelnych latek a zpUsoby, jak
vybérem vhodné odmastovaci lazné, uUpravou parametrd odmastovani a vhodnym technologickym
zpUsobem, dosahnout kvalitné odmasténého povrchu pred povrchovymi Upravami.

Practical experience with degreasing of metallic parts contaminated with new types of machining and
forming agents will be presented. Difficult to remove in traditional water-based degreasing baths are
biodegradable lubricants of vegetable or animal origin, EP and AW additives for better machinability and
formability and corrosion inhibitors and other substances with strong chemisorption or chemical bond to
metallic surfaces. Properties of different types of these substances will be described as well as methods
for efficient degreasing in their presence by means of degreasing bath selection, setting of degreasing
parameters and technology adjustments.



Ing. Petr Szelag absolvoval v roce 1971 VSCHT Praha. V letech 1971-1995 pracoval ve
Statnim vyzkumném UGstavu ochrany materialG v oboru galvanotechniky a povrchovych
uprav kovu. Od roku 1995 pracuje ve firmé Pragochema jako vedouci vyzkumu a vyvoje.
Je autorem nebo spoluautorem vice nez 50 pfipravk( pro povrchové upravy kovu, zejména
pfisad pro galvanické lazné, a odmastovacich, fosfétovacich, omilacich, pasivaénich
pfipravk( a inhibitora. Vposledmch 10 letech publikoval vice nez 40 odbornych praci.
V oboru povrchovych tprav je znam i pro svou vyukovou Cinnost Kurzech galvanotechniky
a Korozniho inzenyrstvi poradanych VSCHT a CVUT. Je ¢lenem vyboru AKI a CSPU.

Petr Szelag graduated at the University of Chemistry and Technology in Prague in 1971.
From 1971 till 1995, he worked at the State Research Institute of Material Protection
(SVUOM) in the field of electrodeposition and surface treatment of metals. Since 1995, he
works at Pragochema as research and development director. He developed more than
50 products for metal surface treatment, degreasing, phosphatation, abrading, passivation
and inhibition. In last 10 years, he authored more than 40 research publications. Petr is also
teaching and he is a member of boards of administrators of the Association of Czech and
Slovak Corrosion Engineers, AKI and the Czech Association of Surface Treatment, CSPU.

Slitinové pokoveni zinek nikl
Zinc nickel alloy coatings

Slitinovy povlak zinek nikl je rozSifenym typem galvanické povrchové uUpravy. Spolu s naslednymi
pasivacemi a utésnénimi €i naslednymi ponory (post dip) pfedstavuje v praxi stale vice poZadovany
vysoce kvalitni systém povrchové ochrany ocelovych a litinovych dill, jehoz hlavnim odbératelem jsou
vyrobci automobilll na celém svété. Soucasti chranéné slitinovym povlakem zinek nikl najdeme
pfedevsim v motorovém prostoru, ale také v brzdovém systému, na podvozku a na spojovacich prvcich
Ci skfinich zamkud. Pfednostmi povlaku zinek nikl jsou vynikajici ochrana proti korozi zakladniho
materialu, dobra tepelna odolnost, snizeni objemu koroznich produktl a z ni vyplyvajici dodate¢na
bariérova ochrana, nulova tvorba whiskerud, dobra otéruvzdornost, Zadna kontaktni koroze s hlinikem a
jeho slou€eninami €i dobra pfilnavost pro nanaseni naslednych organickych povlaka.

The zinc nickel alloy coating is a widespread type of galvanic coating. Along with the following passivation
and sealing, or post dip, it is increasingly required in practice to provide a high-quality surface protection
system for steel and cast iron parts, whose main customers are car manufacturers worldwide. Zinc nickel
alloy coated components are mainly found in the engine compartment, but also in the braking system, on
the chassis and on the fasteners or locker housings. The advantages of the zinc nickel coating are
excellent corrosion protection of the basic material, good heat resistance, reduced corrosion volume and
the resulting additional barrier protection, zero whisker formation, good abrasion resistance, no contact
corrosion with aluminium and its compounds. Another great feature is good adhesion for subsequent
organic coatings.

Ing. Petr Golias je absolventem Ustavu technologie kovii a korozniho inZzenyrstvi VSCHT
Praha. Po studiu zacal pracovat v zastoupeni firmy Schlbtter Galvanotechnik jako servisni
technik, od roku 2011 je jejim vedoucim. Zabyvéa se technologiemi galvanickych
protikoroznich ochran, déle také dekorativnim pokovenim i aplikacemi pro elektrotechniku
a elektroniku. Od roku 2009 je rovnéz spolumajitelem certifikované zkuSebni laboratore
GRADUS, a.s.

Ing. Petr Golias graduated at the Department of Metal Technology and Corrosion
Engineering at ICT Prague. After his studies, he started to work as a service technician on
behalf of Schlétter Galvanotechnik, and he has been its head since 2011. He deals with
technologies of galvanic corrosion protection, as well as with decorative coating and
_ applications for electrotechnics and electronics. He has also been a co-owner of the certified
testing laboratory GRADUS, a.s. since 2009.




