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ABSTRACT

ARTICLE INFO

The most common corrosion testing procedures use flat test coupons fabri-
cated from a given steel material. However, workpieces that undergo machin-
ing and finishing, especially those with complex geometry, may be more sub-
ject to surface degradation on their curved surfaces. In the long run, this may
adversely affect the smooth operation of the tested component. This study
investigates surface features of machined and finished chromium alloyed
steel specimens with rather complex geometries. Changes in several important
surface features (topography, roughness, cylindricity, chemical degradation
rate and corrosion products) were all measured periodically (after 24, 96 and
192 hours) on several sets of manufactured carbon steel planetary axle spec-
imens exposed to a chemically aggressive medium (aqueous NaCl spray) at
35 °C. In the neutral salt spray (NSS) testing cabinet the cylindrical parts of
the chromium alloyed carbon steel shafts showed quite severe and uneven
chemical degradation, with the formation of several iron oxide-hydroxide
products (rust) observed together with some chromium compounds. After
careful removal of the relatively loose corrosion products, the exposed bare
shaft surface’s geometrical changes showed steady (close to linear) increase
in the roughness values throughout the duration of the corrosion tests. This
chemical attack caused significant changes in the surface topography as well.
It was found that the average values of roughness parameters after the 24-
hour test were about two and a half times higher than the original values,
while they increased by four-fold in the 96-hour test and by approximately
eightfold in the 192-hour test. Furthermore, it was found that the values of
the 3D roughness parameters (Sa, Sz, Sq) are on average twice that of their 2D
counterparts (Ra, Rz, Rq) on the corroded surfaces. Circularity and roundness
error data showed a similar increase with salt-spray test time duration.
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Izvirni znanstveni clanek

Povrsinske znacilnosti preizkusancev iz kromiranega
ogljikovega jekla po preizkusih s solnim razprsSilom z

raztopino NaCl

Varga, G.%, Torok, T.°, Felho, C.", Orosz-Szirmai, G.”, Réz, 1.

®Institute of Manufacturing Science, University of Miskolc, Miskolc, Hungary
®|nstitute of Metallurgy, University of Miskolc, Miskolc, Hungary
“Starters E-Components Generators Automotive Hungary Ltd, Miskolc, Hungary

POVZETEK

PODATKI O CLANKU

Najpogosteje se pri preizkusanju proti koroziji uporabljajo ravni preizkusanci,
izdelani iz danega jeklenega materiala. Vendar so obdelovanci, ki so podvrzeni
grobi in fini mehanski obdelavi, zlasti tisti s kompleksno geometrijo, degrada-
ciji bolj podvrZeni na ukrivljenih povrsinah. Dolgoroc¢no lahko to negativno
vpliva na nemoteno delovanje preizkusene komponente. Ta Studija raziskuje
povrsinske znacilnosti grobo in fino obdelanih preizkuSancev iz kromiranega
jekla z razmeroma kompleksnimi geometrijami. Spremembe v ve¢ pomem-
bnih povrsinskih znacilnostih (topografija, hrapavost, valjnost, stopnja kemic-
ne razgradnje in korozija) so bile periodi¢no merjene (po 24, 96 in 192 urah)
na vec sklopih preizkuSancev iz planetne gredi iz ogljikovega jekla, ki so bili
izpostavljeni kemic¢no agresivnemu mediju (vodno razprsilo NaCl) pri 35 °C. V
komori za nevtralno razprsSevanje soli (NSS) so cilindri¢ni deli gredi iz legira-
nega ogljikovega jekla pokazali znake precej hude in neenakomerne kemicne
degradacije, pri cemer je bilo skupaj z nekaterimi kromovimi spojinami opazi-
ti ve¢ podrocij nastanka Zelezovega oksida-hidroksida (rje). Po skrbnem ods-
tranjevanju relativno ohlapne korozije, so izpostavljene cone gredi pokazale
enakomerno (skoraj linearno) povecanje hrapavosti v €asu trajanja korozij-
skih preskusov. Ta kemicni udar je povzrocil tudi pomembne spremembe na
povrsinski topografiji. Ugotovljeno je bilo, da so bile povpre¢ne vrednosti
hrapavosti po 24-urnem preizkusu priblizno dvainpolkrat viSje od prvotnih
vrednosti, medtem ko so se v 96-urnem preizkusu povecale za Stirikrat in za
priblizno osemkrat pri 192-urnen preizkusu. Poleg tega je bilo ugotovljeno, da
so na korodiranih povrsinah vrednosti parametrov 3D hrapavosti (Sa, Sz, Sq)
v povprecdju dvakrat vecje od vrednosti parametrov 2D hrapavosti (Ra, Rz,
Rq). Podatki o napakah v krozZnosti in okroglosti so pri preizkusih s solnim
razprsilom glede na ¢as pokazali podobno povecanje.
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