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ASSESSMENT OF THE CONDITION OF THE COATINGS AFTER T HE TESTS
IN A SALT SPRAY CHAMBER

Summary

Adhesive coatings in the form of layers are widedgd in the protection of machines and equipmeainag corrosion. The
article presents the research of four prepared aredich were subject to the influence of brinehia $alt spray chamber.
Powder paint was applied to one of the areas, agottas covered with alkyd paint, another- with pdhom spray can,

and one of the areas was not protected againstostwn. The samples were exposed in a salt spraylsba Changes oc-
curring in the layers of individual coatings weregistered at predetermined time intervals whichensgt in accordance
with the standard. In addition, coating thicknessasurements were made before and after samplesunepto brine.

Based on the research, it was found that the fiefects of powder coated coatings appeared onér &6 hours of brine
influence, in contrast to the other areas wherecdturred definitely early because after only 2 hoafter starting the ex-
periment.
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OCENA STANU POWLOK LAKIERNICZYCH PO BADANIACH
W KOMORZE MGLY SOLNEJ

Streszczenie

Powtoki adhezyjne w postaci lakierow znajdsrerokie zastosowanie w ochronie maszynddzet przed korozj. W arty-
kule przedstawiono badania czterech przygotowarphzaréw, ktére poddano oddziatywaniu solanki w dwam mgty
solnej. Na jeden z obszar6éw nadoo farke proszkow, inny zostat pokryty fatbalkidowy, kolejny - farla w aerozolu,
a jeden z obszaréw nie zabezpieczono pampyked korozj. Tak przygotowane prébki poddano ekspozycji w koeno
mgty solnej. Zmiany pojawigte sé w warstwach poszczegdlnych powtok rejestrowanaéry zat@donych odstpach cza-
sowych, ktére zostaty ustalone zgodnie z moDodatkowo, przed i po dziataniu solanki na prélikonano pomiary gru-
basci powtoki lakierniczej. Na podstawie batatwierdzonoze pierwsze wady powtok lakierowanych proszkowowvibja
sie dopiero po 25 godzinach oddzialywania solanki,raepiwieistwie do pozostatych obszaréw, gdzie gait to zdecy-
dowanie wcz#niej, bo ju po 2 godzinach.

Stowa kluczowepowioki, korozja, komora mgly solnej

tion of the varnish, blistering of the coating, lthd and
corrosion.

The quality of coatings can be assessed througlugh
of developed standards [6-8]. Thanks to this idssible to
determine the adhesion of the coating to the satestits
thickness as well as its hardness. Some of thedefieund
in paint coatings can be detected thanks to thealis
method of the using eye as well as using a magmjfglass
or microscope.

1. Introduction

The varnish coating, in addition to protecting the-
face against various external factors which areneoted
with the operating conditions cause that the velielre di-
verse and also have a decorative effect on car.bady
other property of coatings consists in the vibratiamping
function that occurs during the operation of maekiand
vehicles. The varnish coating also has the taskeafing

the surface on which it was applied. The most ecocal
way to fill the gaps is to fill them with lacqueoatings. So
there is no impurities and water accumulation ia ¢aps
[1, 2, 9]. Currently powder coatings are used i pinotec-
tion of machines and devices. It is a mixture iniclhall
the components are in a solid form milled to a pewdith
a grain diameter in the range of 10-158. This mixture is
capable for forming on the substrate polymer caatiwith

The purpose of the tests was to assess the qulity
varnish coatings used in agricultural machines dexces
made by various techniques which were subject ¢oirth
fluence of brine in the salt spray chamber. Thenalum
samples were coated with a powder coating, an ghajadt
coating and the last coating was applied as aensol.
Information about the results of paint coating khiess
measurements at selected points both before aad tht

the desired properties. The basic components ofdpow salt spray chamber test was provided.

coating systems are: crosslinking agents, residsaaxil-
iary agents [4].

During
observance of the technological regime causes wefEbe

the production of varnish coatings non-

2. Experimental study

The tests were carried out on prepared aluminum sa

most important of them, which are not always resdal ples degreased, dried and cleaned of impuritiesviich

immediately after production, include [9]: lossaifhesion
and peeling of the coating, cracking of the coatpuallina-
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three different coatings were applied. One coatrlayas
applied to each sample surface. The powder coatimgl-
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kyd coating and a spray coating were applied. lditedh,  prepared. The pH indicator of the salt solution weisat 5-
one of the areas was only degreased for which mosion 6. In addition the value of the spray overpressuas 70
protection was applied. The view of prepared samplith  kPa, and the temperature in the chamber was 45R€. T
a template of measuring points which were usedhi& t samples were placed in the Haida HD-E808-60 chamber
measurement of coating thickness is shown in Fig. 1 (Fig. 2) and exposed to salt mist in subsequerg periods:
a) 2 hours, 6 hours, 6 hours, 6 hours, 5 hours. Tihe 8eg-

‘ ments were in line with the standard. After eachigokeof
time, samples were rinsed and dried and then tlerg ab-
served whether changes occurred on their surfabe. T
samples were exposed to the brine exposure foroR%sh
After this period the thickness of coatings wagxamined
and compared with previous results.

a)

Source: own elaborationZrodio: opracowanie wiasne

Fig. 2. Salt spray chamber: a) view, b) sampleghia
chamber during test

Rys. 2. Komora mgly solnej: a) widok, b) probkiamiorze
podczas badania

Based on preliminary measurements of the lacquer
s = ) thickness a modified coefficient of variation wastet-
Source: own elaborationZrodto: opracowanie wtasne mined which allowed the number of 20 measurementst

Fig. 1. Aluminum samples used during the studipspaay taken at one measuring point.

coating, b) paint in spray can, c) alkyd paint

Rys. 1. Probki aluminiowe wykorzystane podczas fmada3. Results of research

a) powtoka proszkowa, b) powtoka n&oa z aerozolu,

c) powtoka z farby alkidowej In the case of one layer of powder-coated coaing-

dividual measuring points no significant differesceere

The coating thickness was measured on aluminum sarfound in the measured thickness of the coating. &taam-

ples painted with selected coatings protectingresjaiorro-  ple of 10 results of thickness measurements foe neas-

sion. The measurement was made using the Karl-Breutsuring points (7.1, 8.1 ... 9.3) are presented ibl@4.

PC-Leptoscope 2050, the STATWIN 2002 program of the Fig. 3 presents areas of the tested sample. Camgpar

measuring probe, allowing for measurements on a noithe condition of the surface of the tested samptan be

ferromagnetic substrate (NFe 2050.201 probe). énfth-  seen that the first defect on the aluminum surfamesred

ther part of the tests the samples were exposttetspray  with one layer of powder varnish appeared aften@ars of

of brine. The test was carried out in accordandd WiIN-  testing. Defects on the surface are tears causedebreac-

EN 1SO 9227: 2006 [5]. A sodium chloride mixture sva tion of the powder coating on the sodium chloridiison.

s
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Table 1. Results of coating thickness measurentitse and after testing in a salt spray chambea fsowder coating [3]
Tab. 1. Wyniki pomiaréw grukci powtok przed i po badaniu w komorze mgty salieepowtoki lakierowanej proszkowo [3]

No. | Coating thickness before testing in salt spray clarfm] | Coating thickness after testing in salt spray charfoa]
71(81|91|72(82|92|73(83(93|71(81|91|72|82|92|73|83]|293
53.9| 55.5| 64.1| 63.7| 63.1| 63.2| 55.8| 55.6 | 54.6| 53.7| 53.9| 62.6| 62.2| 61.8| 63.6| 55.1| 57.5| 54.2
53.9| 55.5| 64.1| 63.7| 63.1| 63.3| 55.8| 55.6| 54.6| 53.7| 53.9| 62.6| 62.2| 62.0| 63.5| 55.1| 57.4| 54.1
53.9| 55.5| 64.1| 63.7| 63.1| 66.2| 55.7| 55.6 | 54.6| 53.7| 53.9| 62.6| 62.2| 62.0| 63.5| 55.1| 57.5| 54.1
53.9| 55.5| 64.1| 63.9| 63.1| 66.1| 55.7| 55.7 | 54.6| 53.6| 54.0| 62.6| 62.2| 62.0| 63.5| 55.1| 57.5| 54.1
54.0| 55.5| 64.1| 64.0| 63.1| 66.1| 54.4| 55.7| 54.5| 53.6| 54.0| 62.6| 62.2| 62.0| 63.5| 55.1| 56.0| 54.1
54.1|55.5|64.1| 63.7| 62.7| 66.1| 54.5| 55.7| 54.4| 53.6| 53.9| 62.6| 62.2| 62.0| 63.6| 55.0| 56.0| 54.1
54.2| 55.5| 64.1| 63.7| 63.5| 66.1| 54.4| 55.7| 54.4| 53.6| 53.9| 62.6| 62.2| 62.0| 63.6| 54.9| 56.0| 54.0
54.1| 55.5| 64.1| 63.8| 63.5| 66.1| 54.2| 55.7| 54.5| 53.6| 53.9| 62.6| 62.2| 62.0| 63.6| 54.9| 56.1| 54.0
54.1| 55.5| 64.5| 63.9| 63.5| 66.1| 54.2| 55.7| 54.5| 53.6| 54.0| 62.6| 62.2| 62.0| 63.6| 54.8| 56.2| 54.1
54.2| 55.5| 64.5| 63.9| 63.5| 66.1| 54.3| 55.9| 54.4| 53.6| 54.0| 62.6| 62.2| 62.0| 63.5| 54.8| 56.2| 54.1
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'_\
o

Source: own elaborationZrodio: opracowanie wtasne
Fig. 3. Sample with powder coating after 25 hoara Balt spray chamber
Rys. 3. Prébka lakierowana proszkowo po 25 godhima&omorze mgty solnej

Fig. 4 and 5 present the results of measuremédrtteeo The analysis of the sample surface has shownaftext
thickness of the varnish applied by means of ayspedore 2 hours of testing in the salt spray chamber \ésitgfects
and after the examination in the salt spray chambkee appeared on the sample. On the back side of thplsdoss
thickness distribution of the coating on the teshple was of gloss of the lacquer was observed and the apatin
irregular. However there were no significant diéieces in  cracked which also occurred on the front side &®ehours
coating thickness before and after chamber tesfifige  of testing in the salt spray chamber (Fig. 6).
measurement results differed by a maximum of ahqum.
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Average value of coating thickness [um]

11 21 3,1 1,2 2,2 3,2 1,3 2,3 33

Measuring point

Fig. 4. Distribution of the average thickness @& tmating applied by a spray before testing inltaspaay chamber [3]
Rys. 4. Rozkiasredniej grubdci powtoki naldonej za pomagaerozolu przed badaniami w komorze mgly solnej [3]
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Fig. 5. Distribution of the average thickness & timating applied by a spray after testing in asgahy chamber [3]
Rys. 5. Rozklaéredniej grubgci powtoki natdgonej za pomacaerozolu po badaniach w komorze mgty solnej [3]

opracowanie wlasne

Fig. 6. Loss of gloss of the coating after 25 honra salt spray chamber
Rys. 6. Utrata potysku powtoki po 25 godzinach méxze mgty solnej

Analysis of the thickness of the sample painteth ai-

kyd paint has shown that the coating was applieshigv
The minimum coating thickness is 29.4 um while the
maximum 31.2 um. The tests in the salt spray chambe
caused defects on the surface of the sample. Taengo
has been wrinkled under the influence of sodiunoritié
mixture. This was evident already after the fiestttperiod

in the salt spray chamber (Fig. 7) and deepeneld thi¢
effect of sodium chloride (Fig. 8).

Source: own elaborationZrédio: opracowanie wtasne

Fig. 7. Alkyd coating after 2 hours of exposurestaium
chloride

Rys. 7. Powloka alkidowa po 2 godzinach oddziatyavan
chlorku sodu
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Source: own elaborationZrodio: opracowanie wiasne

Fig. 8. Alkyd coating after 25 hours of exposureaadium chloride
Rys. 8. Powtoka alkidowa po 25 godzinach oddziahyavahlorku sodu

In order to observe the reaction of aluminum t® $b-
dium chloride mixture in the sample painted withromsel
paint and alkyd paint the zone was left withoutttmawith
varnish. Surface corrosion occurred on the surfzcehe
sample. The view of the area without corrosion getibn
after 25 hours in the salt mist chamber is showRign 9.

Source: own elaborationZrddio: opracowanie wiasne

Fig. 9. The area without coating after 25 hoursxgfosure
to sodium chloride

Rys. 9. Obszar bez natmej powtoki po 25 godzinach od-
dziatywania chlorku sodu

The study has shown that the salt spray affecézrhn
tively each coating applied on aluminum samplese Th-
favorable effect was manifested first of all by t#yepear-
ance of defects on the surface of the tested gpdtinTa-
ble 2 there is listed the time when any defectsshb@en
observed on the surface.

Table 2. Time of defects occurrence for preparedsr
Tab. 2. Czas wygiowania wad dla przygotowanych obszaréw

2 8 14 20 25
hours | hours| hours | hours | hours

Sample with

. X
powder coating
Sample with
coating made by| X
paint in spray
Sample with
coating made by| X
alkyd paint
Sample without X
coating

Source: own elaborationZrodto: opracowanie wiasne

Acknowledgment:

The purpose of this action was to check the efédécso-
dium chloride mixture on individual coatings andpum
tected aluminum surfaces. Analysis of the obtairesiilts
indicates that samples coated with powder varnisle hre-
mained intact for the longest time. This may intBcthat
this varnishing technology will prolong the life ofachines
and equipment operating in difficult conditions.

4. Conclusions

The following statements can be made on the kafsis
the conducted research:
e The best corrosion protection of machine components
and devices from tested adhesive coatings is ethdayea
powder coating which was characterized by the agecge
of the first defects after 25 hours of exposureati spray
chamber.
* For the alkyd coating and applied by aerosol p#iet
first defects were observed after only two hoursesting,
and the most important of them are blisters anchidirig
of the coating.
« The effect of salt spray had no significant effentthe
thickness of individual coatings which were meadube-
fore and after being in the salt spray chamber.
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