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1.0 Introduction

Bilt Hamber Ltd specialise in a range products associated with corrosion protection, wax coatings
are among these products. The company has supplied 6 different wax coating products, including
one of which are their own products — Dynax S50, for an accelerated corrosion test based on
ASTM B117-03 using a salt spray chamber. The aim of the test is to qualify the performance of
each product by way of a documented visual examination using digital photography at regular
stages throughout the test.

2.0 Procedure

2.1 Sample Preparation

Most of the products have the wax dispersed in a solvent to assist in the coating process, in order
that a fair comparison is made the wet film thickness was calculated based on the % solid content
and an appropriate bar coater used such that the dry film thicknesses were as closely matched as
possible (around 50um). The table (2.1) below shows the products, the solid content, the bar
coater used and the resulting theoretical dry film thickness. For the Mike Saunders product the
recommended coating thickness was 500 uym so this was tested at both 50 ym and 500 ym.

Table 2.1
PRODUCT RECOMMENDED % SOLIDS BAR DRY FILM
APPLICATION COATER THICKNESS (um)
Hammerite Spray, Brush 30 200 ym 60
Wax-Oyl
Auson Spray, Brush, Dip 100 50 ym 50
Noxudol 700
Rustbuster Dip, Spray 55 90 ym 49.5
Mil-Spec ASTM
Rust Preventive
EFTEC Spray 45 128 ym 57.6
Dinitrol 3125HS
Bilt Hamber Spray 45 128 ym 57.6
DYNAX S50
MIKE SANDERs Hot dispense @ 100 50 um 50
Korrosions- 120°C
Schutzfett
MIKE SANDERs Hot dispense @ 100 500 ym 500
Korrosions- 120°C
Schutzfett

Each of the above products was applied to the steel test panels (Q-Panels) supplied with the
specified bar coater, all samples were prepared at room temperature with the exception of the Mike
Sanders product which is solid at room temperature so was heated to the recommended 120°C
along with the Q-panel to ensure that the product stayed in the liquid state during coating the
panel. Each panel was thoroughly degreased with Isopropyl Alcohol (IPA) before the application of
the coating. A sample of each of the waxes was dosed onto the surface of the prepared Q-panel,
the dose being more than sufficient to completely coat the surface, then the bar coater was drawn
across the surface of the panel to distribute the wax evenly over the whole surface, figure 2.1
shows this process.
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Figure 2.1 — Applying Wax with the bar coater.

Three samples of each product type was prepared as above and left in a horizontal position for
48hrs to thoroughly dry. Table 2.2 below illustrates the finish of each sample.
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Table 2.2

PRODUCT

COATED SAMPLE APPEARANCE

Hammerite
Wax-Oyl

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50um

MIKE SANDERs
Korrosions-
Schutzfett 500um

The samples of each coated panel were then loaded onto a rack which orientates the samples at
30° to the vertical, the 3 samples of each product were arranged on the racks so that they were
located at different positions within the chamber ie. one sample at mid position between the front
and back of the chamber, one located near the front the third located near the back to average out
any variances there may be within the chamber. One degreased and uncoated Q-panel was also
tested and this was located in a central position.

2.2 Test Procedures

The salt spray test machine was prepared with 1250g sodium chloride per 25litres of deionised
water to give a 5% salt solution as per the ASTM B117-03 specification.

Although the ASTM B117-03 states continuous salt spray it also provides freedom to do whatever
is appropriate and it has been established that Cyclic Corrosion Testing (CCT - see Appendix 1))
provides a better indication of the performance of a material or coating with respect to real world
exposure and there are numerous fog/dry cycles which can be adopted. The exact test adopted in
this study has used a 10minute fog cycle + 50 minute dry cycle @35°C (similar to the CCT4
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automotive adaptation of the B117 specification). This has been adopted as a standard cycle at the
University of Hertfordshire after years of historical testing has shown this gives the best balance
between accelerated corrosion and real life performance.

The test was run for 2000hrs and a total of 11 sets of photographs and mass measurements were
made throughout the test at regular intervals. Figures 2.2.1 and 2.2.2 show the racked test
samples and salt spray test chamber respectively.

After the nominal 2000hrs, those samples which still had the protective wax coating had the bottom
half of each Q-panel cleaned with acetone and a soft nylon brush to expose the condition of the
underlying steel, again a visual comparison was made.

Figure 2.2.2 — Salt Spray test Chamber
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3.0 Results
The following tables (3.1 to 3.11) provide the images at each interval throughout the 2000hr test.

Table 3.1 — After 47 hrs

PRODUCT COATED SAMPLE APPEARANCE @ 47hrs

Hammerite
Wax-Oyl

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50 45%

MIKE SANDERs
Korrosions-
Schutzfett 50pum

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED
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Table 3.2 — After 143 hrs

PRODUCT COATED SAMPLE APPEARANCE @ 143hrs
Hammerite : :
Wax-Oyl

_—

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50um

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED
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Table 3.3 — After 192 hrs

PRODUCT COATED SAMPLE APPEARANCE
Hammerite - .
Wax-Oyl

—_—

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50um

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED
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Table 3.4 — After 358 hrs

PRODUCT COATED SAMPLE APPEARANCE @ 358hrs
Hammerite . e
Wax-Oyl

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50pum

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED
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Table 3.5 — After 525 hrs

PRODUCT COATED SAMPLE APPEARANCE @ 525hrs
Hammerite , " R
Wax-Oyl v .

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50um

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED
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Table 3.6 — After 722 hrs

PRODUCT COATED SAMPLE APPEARANCE @ 722hrs
Hammerite : - -
Wax-Oyl

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERSs
Korrosions-
Schutzfett 50pum

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED
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Table 3.7 — After 836 hrs

PRODUCT COATED SAMPLE APPEARANCE @ 836hrs
Hammerite Sip A
Wax-Oyl

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50um

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED
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Table 3.8 — After 1176 hrs

PRODUCT COATED SAMPLE APPEARANCE @ 1176hrs

et

Hammerite &
Wax-Oyl !

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS

b
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50um

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED
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Table 3.9 — After 1393 hrs

PRODUCT COATED SAMPLE APPEARAN
Hammerite T T N
Wax-Oyl

E @ 1393hrs

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50pum

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED

Report on wax coatings performance Page 24 of 42




Table 3.10 — After 1743 hrs

PRODUCT COATED SAMPLE APPEARANCE @ 1743hrs
Hammerite e ' = =
Wax-Oyl

........

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50pum

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED
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Table 3.11 — After 1868 hrs

PRODUCT _ COATED SAMPLE APPEARANCE @ 1868hrs
Hammerite : B e .
Wax-Oyl

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50pum

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED

Report on wax coatings performance Page 28 of 42



Table 3.12 — After 2084 hrs

PRODUCT

Hammerite
Wax-Oyl

Auson
Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
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Bilt Hamber
DYNAX S50

MIKE SANDERs
Korrosions-
Schutzfett 50pum

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED
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The following table (table 3.13) shows the specimens after solvent cleaning
Table 3.13 — After 2084 hrs with solvent clean

PRODUCT APPEARANCE @ 2084hrs + solvent washed
Hammerite lia -
Wax-Oyl
. LY
Auson '

Noxudol 700

Rustbuster
Mil-Spec ASTM
Rust Preventive

EFTEC
Dinitrol 3125HS
-
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Bilt Hamber
DYNAX S50

MIKE SANDERSs
Korrosions- TOO CORRODED
Schutzfett 50um

MIKE SANDERs
Korrosions-
Schutzfett 500um

UNCOATED TOO CORRODED

4.0 Discussion

With the exception of the Mike Sanders product each wax was similar in the ease of its application.
The Mike Sanders product was applied at 120 degC and as such required additional equipment
and also required the specimen to be heated as it instantly solidified on application and could not
be spread into a uniform coating. This has significant drawbacks in coating real structures which
cannot be heated. The Waxoyl product although easy to apply gave a very non-uniform coating
which appeared to have large particles or clumps of particles once applied.

The Mike Sanders product specified a coating thickness of 500um which is around 10 times the
thickness of the nominal 50um dry film thickness. It is evident from the results that a thickness of
50um provides very poor protection using this product, and although the 500um thickness
performed well it is not a fair comparison due to the relative excessive thickness of the product.

Both the Rustbuster product and the Noxudol products showed a large difference in the
effectiveness of the coating between specimens and for the Noxudol product the protection
appeared good for all three specimens up to around 1150 — 1400 hrs after which the rate corrosion
increased significantly. This suggests that there is a detrimental interaction between the wax
coating and the locally developing products of corrosion which undermine the surrounding coating.

The uncoated sample provides a reference for the severity of degradation through corrosion with
which to qualify the effectiveness of each product.

From table 3.13 it is possible to assess the relative performance of the products, section 5.0
concludes the report by stating the relative performance.
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5.0 Conclusions

With reference to table 3.13 the relative performance of each product in this test, is as follows, the
figures in brackets are the dry film thickness of the wax coating:

Bilt Hamber Dynax S50 (57.6um)

Mike Sanders Korrosions-Schutzfett (500um)

Auson Noxudol 700 (50 um)/ Rustbuster Mil-Spec ASTM Rust Preventive (49.5um)
EFTEC Dinitrol 3125HS (57.6um)

Hammerite Waxoyl (60um)

Mike Sanders Korrosions-Schutzfett (500um)

cubhwn-~
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APPENDIX 1

— Technical Bulletin Cyclic Corrosion Testing
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TECHNICAL BULLETIN LF-8144.1

IEE

Introduction to
Cyclic Corrosion Testing

This papsat i irlended 88 & general nbroduction 1o cyclic cormbaion testing {CCTL i oullnes tha
rman CCT cycies and (heir applications. This discussan £ nol infendad to be 8 complete, exdhaus-
five tusorinl on cyclic comsion testing, Consul the refenanced technical papars for mons: detailed

o
Background

Salt spemy wias first usoed for cormpsion testing
arcund 19714, in TH36, the neutral sait spoy
TR Wit inCOrporaETed & ASTRE B 7. This
traditicnal salt sprvy Gpecifies & confinuouds
axposu to a 5% salt fog at 2570, Duting 1he
courss of B0 yoars of 150, tharm have Doecn
rmany modifications and refinemaents to B177.
In spite of all ihese efinements, there has long
b general agieament Thar “sak spray”™ test
results do not cormalate wall with the comosion
soon in actual abmosphanc sxposues, Mewer
fhesiess, B 17 has been generslly nocepied a5
the skarsiard corrosion esd melbod anc s s1l
witlety mjserified lov iesling panied mrd phaied
finishees, Mililany COMEOMans anc ooceronl
COMpIONENES,

i the demond for mproved conosion pro-
fection increaed, engrneens ard scisntisls
attemplad o devalop 188 procedures 1o moda
ancurabely precic the oormsion of matenials,
i England, during The 1060's and 1900,
Harison and Tmemons™ ! developad tha oyclic
Pootmrmion™ leul, vl buss Desen fownd eesges-
cEally wsalul lor ndustnssl maindernance coal-
ireps. More recenily, the Society of Automotee
Ergirmees (SAE) and Ther damesiczan ion amd
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Irnditional, SiEhily Sials axposuss. Becouss
nciual mimosphstic exposunes usually inclode
Ikl Wt i diy conditions, it makes sense 1o
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Consequently, cyclic 1ests wsually give better
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Cyolie pomosion lesting s inlended 1o produce
Endluies representative of the type found n
ouldoar conmosive envimnments., CCT 1ests
ENpOSsE Specimens 10 o senes of differant
smvironments in o repatitive cycle, Simpls
axposunes ke Prohesion may consist of cycling
batween salt fog and dry conditions. Maore
step cycles that may mcorporate immersion,
hurmidity, condensstion, along with salt fog
and dry-off. Originally, these automotive test
procedures were dessgned to be parformed by
hand. Laboratony personnel manuaily miowved
samples from eaf epray chambers 1o hurmdity
chambers to drying racks, eto, More recenthy,
microprocessor controlled chambers have been
L] o mutomate these exposunes and reduce
warinbiity.

Exposure Environments

Any or all of the following endmnments may be
used for cyclic comosion tesfing.

Ambieni Environment: As used in CCT proce-
dures this lerm mesins laboratony ambssent condi-
fions, Ambient emironmenls ar ussally used asa
wary 10 vy Showly chiangs the Tes] sample’s con-
difion. For exampla, the sampls is sprayed with
eall solution and aliowed to dwall at “smient” for
two hours. The sampla is ectually going through &
very slow dry-cff cycle while subsect io a partcular
fomperature and emidity.

Typicatly, “ambient environmens” ane free of oor-
rosive wapors and fumses. There s litte or no air
movement, Temperaturs is veually 75 + 5°C. Rela-
thee memiclity |s 50% or less. The ambient condi-
tions showld be monitored and recosded for esch
1R

Chamber Environments: Non-ambsent environ-
rrsils are usually chamber exposures, Cycling
betwiesen different non-ambient emaonmsnts
can be performed by physically moving the test
epecimans from ona chamber to another o, In au-
tomated chambers, by cycling from ane condition
to ancther.

The temparatures and relative mamidity should be
manitored. Whenever possibile, aulomatic confrol
syetems should be used, Temperature tolermnces
should be =3°C or batter,

Fog (Spray] Environmenl: Salt fog applicaticn
can tnke place in a B117 type tes chamber or be
done by hand & a lsboratory ambisnt envion-
merit, The log nozrle shogld be suoh thal the solu-
i s atomized inbo @ fog or mist, Commandy, in
addition to NaCl, the electrobyte solution contains
other chemicels io simulate acid rain or other in-
dustrial corroshes, Figure 2 shows a chamber in
thae fog muode,

Humid Environment; CCT procedures often
call for hagh humsdity envirements. Typically they
spacify %5 1o 100% AH. These may be achigved
by wsing ASTM D 2247." As an altemative, a B
117 chamber may sometimes be used to apply &
pure waisr fog. Figure 3 shows a C-Fog operating
i e humicily mode.

Dry-Oif Envireniment: A dry-off eswironment
may be achieved n an open Rbaralory or nside
& chamber. The area should be msintasned with
enodagh air circudation 1o svoid strotification and 1o
allow drying of the matarial. The definition of “dry-
off” can be problematic. There is dissgreement
on whather 8 specimen should be considerad dry
when the surface |s dry, or when the spoecimean hes
dried throughonst. As cormosion products buld up,
the time necessany to achisve full doy-off masy in-
crease. Figure 4 shows O-Fog dry-of,

Corrosive Immersion Environment: This sn-
vircnmend would normally consis! of an equeods
solution with on sleciolyie ol @ specified concen-
traticon, Typecally up 1o 5%, Typatal pH s 4 to 8 ansd
Iemperatune i ususlly specifisd, The solution will
become contaminned with wse, 50 it should be
changed on & regular basis.

Water Immersion Envirenment; Distilled or
deianized water should be used. ASTM D 11332
provides usetul gusdance on water purtty. The im-
muerséon contaenor should be msde of plastc o
oither inert matertal. Acidity of the bath should ba
within a pH range of & to 8. Temperaiure should b=
24°C 253°C. Conductivity should be < 50 mmbaod
om &t 25%C.

100 PNT Posrins tor Tastrg i ar Sescisnes nf Doarirga o 1000 Fesbres Moty

12 DV181 Cpaacdogion tor Paagesst Hace
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Figure 1

G-Fog Perfarming the
Fog Function

Controller
Solution
Resewoir

Compressed
Air In

Flgure 2

Sodution
Ta Pump

-Fog Operating the
Humidity Function

F-Vapor D.I.
Generator Water In

Figure 3

C-Fog Showing the
Dry-Off Environment
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Guidelines for CCT Testing

Bacouse CCT ests am aften complicated, multi-
slop auposurss, he procedues themssives can
often confound the researchar. The following
guideines are niended 10 aad the user in mder-
standing the poesible sounses of variabdity in CCT
guposures, The guadeines are also intended 1o
aEsis] in obiminendg good iner-tabonaiory agres-
mien of results.

Use of Reference Specimens

Whenever possible, eisence specimens (spseci-
rrend: of known perfarmance in the test oonduat-
edy should be 1ested conaurmently with the actual
Epecimens under test, Preferably, mone than one
resferance Specimen will ba used and the reler-
ences ohosen will brackal the best specimen's ex-
pected parformance. The references will aliow the
niormafization of test conditions during repeated

running of the test and will also guids comparisons
of tesd results from different repests of the teast,

Preparation of Test Specimens

it i common practios to scriba of chip coalad
tesl aampkes batore exposure to the GCT, This
provides 8 bresk in the coating which accelerates
porroasn, When o gravelomeler is usad, the pro-
cedure shown in D31 70 is recommendad.

Ther is a growing body of evidence indicating
that differences in scribae depth can significantly
affect the GCT test results. This is particularty m-
poriant for gahwmanized substrates. In mosi casas,
the scritse should penstrate inta the base metad. [
is espacially snponant that the specific scnibe tool
b repeted, Eince soribe geomelry cin akso affect
results. A micosoops miay be usstul for charag-
berizing the: scribve dnmage. A scribing method s
dascribed in ASTM D654,

12 DITE Jasmnaes Ta Warod o Ore FReasures of Coarngs

Exposure Precautions

In addition 1o the precautions specified in B117F,
thae multi-tunctional ratune of CCT exposures sdds
o the potential probilems in the area of mpeatatsl-
ity and reproducibsity of resulis.

Chamber Loading Level; Chambers that are
Ioadad to capacity will normally teke knger 1o
miake Transitons between ismperaiures han will
lighitly loaded chambers. Chambers should be
Ioadad evenly to mainiain good air flow during the
ost

Transition (Hamp) Time: Transition time can be
a tactor afecting results in both manual snd au-
tomaEted exposures. In manual exposures. rEnsi-
1hon time is the tima thal i [akes 1o move tha test
specimens from one envmnment or Sposuns
condition 1o another, in suiomated chamibsers,
Transdtion time refers 1o the time it takes the ma-
ching 1o change the exposune conditions inaids
tha chamber, Automated chambers can be ox-
pecind to give morm predictable snd reproducible
transitions than manual exgposeas, Tha effect of
traresdion times on test esults still nesds 1o bae
studiad further, Therefore, a5 much as s practicol,
ransition tmas ehould be mondored and reporsd.
Transition time can be expected 1o vary, depend-
Mg Lpon:

#  Marishility i ambsent conditions

= Varishility in manual operational procedures
= Type of equipment used

» Cabinet loading

Fog Depesition and Uniformity:  In conventicnal
sl spray tests, the unilcemity of fog dispersion s
typically defarmined by collscting the fog fall-owt
&t Varous positions anound the chamber. Unlike
B117, monitoring of CCT fog deposition mites can-
ot be eocompished while the test s oparating.
This is becmse moat CET exposunes. spenify rela-
theaty short fog oycles. Consequently, To determens
iha foq dispersion unifommity in a CCT testor, it is
mocassary fo collect the fog fall-out bebwesn tests
in a spocial contimows spray run of at least 16
howrs. Ses section Method B117 for dotailoed in-
structions on fog collection,

Test Interruptions; Whenever & test must be
nlerrupied. the test panets should be stored un-
dler e least comoaive condilions availabls, Al
inerruptions and handling of peneds should be
repadied.

14, Oivasd E of IF Corarimad
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Reporting

In addition 1o af of the usual 1est conditions thal
need fo be reported i conventional sall spray
tesie, COT fesi reaports should nclude:

=  Hamp time for all ransitions in aviomated
cabinet tests

#  Loading fl.&., number samples) of o
automated cabinets

= [Dadly range and mean temperature and
melative humedity for the laboratory noom
whare “ambient” conditions are maintained
in manal tests

Advantages of Automated CCT

Cyclic corrosion test methods were onginally
derastupend as habor intermiee menesl procesdures,
Automated, multi-functional chambsess are now
available and can parform CCT tests in a single
chamibet. Home of the advardages o auttmiloed
syeterns are that they:

»  Eliminate manus moving of 1est specimens

fnom one chismber to anatiier

=  Elaviusle baborious sguaying of ksl
speCimens

= Eliminute varialsiiity in resulls from sscsste

specimean handling

*  Allcvws manne pracicinble onsition fimes

Commeon Cyclic Corrosion
Test Cycles

The following cycles ars in commeon wsa. This list
is not compretensive. The conditions shown be-
low are mansly n sarmmany of the Ll nstroctions
found in the vanous specifications, tesl methods
end practices. Consult the actual documents for
TG COmiphste WESErUcTions, wasmings, eic.

Oither gycles may be more appropriate for your

applcation. SAE J158315 ie particularly uesdul as

& source of guidance for cyolic testing,

Prohesion Cycle

The Prohesion tes was developed in England
Prohesson algo has a reputalion as & good 1est for
filsform comosson.

Tha Prohesion skectrolyte solution & much more

dilutie than traditional salt fog. In addition, the
aptiy AomERng Air it ool st ated with watar

Exposure oonditions inchuds:

Blectrolyte Solution 0.05% sodium chioride
& 0.35% ammaonium

sultate
Saolution Acidity pH Betwesn 5.0 and 5.4

The Prohesion exposure cyole s
1 hour Salt fog application at
25°C (or pmibisnt)
1 hoar Dry Off at 35*C (The
dry-off is achieved by
purging the chambor

with fresh air, such that

within 3/4-hour sl visibla
droplets ane dried off of

the specimans.}

burrolies Farte.

15 758, G o Lk Crpmne Twird Py
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Corrosion/Weathering Cycle

For industrial mainienancs coatings, the addithon
of LIV has. bean found usstul for smproving coerela-
tion on eome formulations, ™ This is becsuss LV
clarriage 10 @ coating can make i more wlnerabls
Io exsrosion. The Gorrosion/Weathering Cycle
congists of one week of Prohesion alfemating with
o week of QLY exposune,
Electrolyte Solulion  0.05% sodium ohioride
& 035% ammmonilm
sulfate
Solution Acidey pH betwsen 5.0 and 5.4,

Typicaal Dusation 2,000 hours
The: Cormpsion/Westhering exposune cycle s:

1 howr Salt log apphcation at
25°C (or ambignt)

1 e Dy Off af 35°C
{The dry-off is achieved
by prging the chamber

with tresh air, such that

within Aé4-hour all visible
droplets are dried off of

the: specimens.)

Flepeat for one week, then maresally move the
enmples 1o a DUV Accsleraied Weathering Tester
and sxposs &t the following cycle:

4 hoars LWV exposure, LMA-340
lamps, G0FC
Condensaton (purs
water], S04
Repaal for one week

Manually move the samples to a CCT tester and
repeat the whole procedune,

A hours

Automotive CCT Exposures

The sutomotive industry hes taken the lead in
resaarching cyclic cormosion tests. Consagquentty,
mizest of the CCT procedures are geared foward
automotive applications,

GM 9540PB, According to the reseanch done
by the SAE ACAP Commitiee and the AISL, this
is currently considered one of the preferred CCT
methods for automotive cosmetic oomosion
{painted or preconted motals). GMRS4OPB
requires o 16 hour work day of an sulomatic
cycling test chamber. I perdfomead manually,

o sproyer s used o mist the samples wdil all
aves e Thorougihly wel. Pars should be vigikily
dry before sach mist apphication. i parformed
manually, the samples should be laft at the
ambient conditions over tha weakend, Thers are
asutcmated fesiers @vallable thet will perform this

EXposLe in B single chambear.

The GMESA0PE axposurs conditions include;

Elecirolyie Solution 0.9% NaCi, 0.1% CaCtr
& 0,25 NaHGO3

pH betwesn 6.0 and B.0,
B0 cycles (1,920 hours)

Solution Acidity
Typical Durations

The GRESANPYE exposure cycle is as follows
= Thorough Salt Mist

Apphcation
Amibienit Conditions

{25°C, 30 - 50% RH)
- Thiorough Salt Mist
Apphcation
Ambient Conditions
(25°C. 30 - 50% RH)
- Thorowgh Salt Mist
Applcation
Ambient Conditions
[25°C, 30 - 50% RH)
- Thorouwgh Saft Mist
Appécation
Ambilent Conditions
{25°C, 30 - 50% RH)
Hurnicity (95 - 100% RH)
Dry Off (B0°C, <30% RH)

B0 inutes

40 minutes

B0 minutes

210 minutes

B howws
B hoaers.

18, Serrpen. C o P G o Deery 8 5 " Sateberping Cirtagui Tevhey] of vabusirisl Misntesanos Pmaly Usng o Oyl Corpaon YesaPerng lbelfudg =
el of Pogiarpsw Dt o Loresgn Plyy 1901 Wodurva B ble 5 po 5838

17 Chery, B A a4 ored L, 601, 12 e By Tt b i oy P B L Corgaree L * Joverrm ol
Conlrym Sechrmisgy. Uriobes S350 Yourw 80 Nio. TEE e 07100
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Japanese Aulomotive Cyclic
Corrosion Tests

The Japanass hove devaloped a member of cyclic
cormsion tesis. Most are primarly for sutomaotive
applecations.

ECT-1, CCT-1 & specified by some Japanass mu-
tomaotive manuischees. It & also known as CCT-
A The CCT-1 exposune oondiions, mchoede:;
Elecirolyte Solution 5% sodium chionide
Acidity Mol specifind
Typical Duration: 200 cycles (1,600 howrs)

Tha CCT-1 axposure cycla is:

4 hours Salt fog applcation at
as"C

2 hours Dry ON at 60°C,

<35% RH

2 hours Humidity al 50°C,

>85% RH

Repeat

Report on wax coatings performance

CCT-4, CCT is speciied by some Japanese
avtomotive manufacturers. In the SAE and AlS|
research projects, CCT- waes shown to be one
of the axposunes that best correlated with actual
vahicle cormosion results. There are no special

provisions for testing owver the weakend. CCT-4

EXpOsUre Conditions includs:

Electrolyle Schuion 5% sodium chioride

Salution Acidity nat specified

Typical Duration 80 cycles (1,200 hours)

The CET-4 exposure oycls &

10 minutes Sal fog application af
AT

155 manirbes Dry OF &t 60°C

75 e Humidsty al 60°C,
95% AH

160 minutes Diry Off mt BOSC

BO rdnuibes Humidity it BO°C,
5% AH

160 minutes Dy i &t G0°C

B0 minutes Humidity at 60°C,
5% AH

160 minwtes Diry Off &t 60°C

B0 minutes Hurmidity at 60°C,
85% AH

160 minutes Dry Off at 80°C

B mirtes Hurmidity ot BI°C,
85% AH

160 minutes Dy Offf &t 6O%C

BO manutes Hurniclity ‘&t BO°C,
895% AH
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Acid Rain CCT

This procedure, infended o simulate an ecid
rain exposure, is a modification of the Japaness
Automabile Standarnds Crgantztion ASO) test
mathod S0 for sutomotive cormosion. Acid
Rain CCT axposure conditions inchde:

Electrotyie Solution 5% (wi) NaCl, 0.12%
fvol) HNO3, 0.173%
{voly H2S04, 0.228%

{wel) MaDH

Salution Acidity pHofas

The Acid Rain CCT exposure cyole s

2 hours Fog a1 35°C

4 hours Dry-off at 60°C,
less than 30% AH

2 hours Wethamid ol 50FC,
over 35% RH

Acid Rain CCT specifies transition times

beetwesn emvironmeants as follows:
Fog 10 Dry withen 30 minules
Diry to Wat within 15 minules
Wet to Fog withen 30 minutes
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Summary

Thena are & kame number of cyolic corosion pro-
cadunes to choose from. Each has advantages and
limitations. Soome researchens prafer fog amdanon-
miants o immisrsion. Some profer specialized slec-
frobyie solutions to simukate acid raen, Many prefer
the advantages of automated chambers, The rela-
tiwe advantages of vanous exposurne temperatures,
durations. and ssquences remain somewhai contro-
wisrsinl and reseanchers will, no doudil, conlinue o
mcdify cycle times ond adjust cormosive solufions,
Howawer, thers B & sInong consansus that, for most
tic resulls than traditional salt spray.
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