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TO PROVE A
MATERIAL CAN
WITHSTAND
WEATHERING
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THERE ARE A
FEW METHODS
ADOPTED

Source:
Not to be reproduced or disseminated without BlueScope’s permission ; https://slideplayer.com/slide/10740218/



https://www.heresite.com/what-is-salt-spray-testing-and-how-does-the-process-work/

SALT SPRAY TEST

UV TEST ACCELERATED
o i WEATHERING
TESTS

{QUV spray only)

Test Specimen

8 Not to be reproduced or disseminated without BlueScope’s permission Source: https://www.uvtesting.com.au/
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TESTS
CONDUCTED IN

A CHAMBER

Source:
; https://www.testlabs.my/update-and-
stories/comparison-of-xenon-arc-chamber-and-quv-tester



https://www.ascott-analytical.com/how-chambers-work/cct-chamber-acc30-salt-spray-vertically-down-how-it-works/

A TYPE OF
SIMULATION
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TO DETERMINE
THE MATERIAL
PERFORMANCE
IN A SPECIFIC
ENVIRONMENT
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INTERNATIONAL IS0
STANDARD 9223

Corrosion of metals and alloys —
Corrosivity of atmospheres —
Classification, determination and
estimation

CORROSIVITY
OF

ATMOSPHERES




Table 1 — Categories of corrosivity of the atmosphere

Category Corrosivity

Not to be reproduced or disseminated without BlueScope’s permission
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Table 2 — Corrosion rates, r_,., for the first year of exposure
for the different corrosivity categories

Commosion rates of metals
Cormmosivity *eom
category

Uit Carbon steeal Zing Copper Aluminium

Ci ofim<.a) Feor = 10 Poor = 0.7 Fonr < 0.9 negligitle
Emia Vour = 1,3 Fea = 0.1 Fogr = 0.1 —

c2 gf{m--a) 10 < Fpper = 200 0.7 < Fopr=5 08 <reprz8 Frar =0.6
pria 1.3 < P .25 0,1 < Popr 0,7 0.1 <ty =05 —

C3 af{m.a) 200 = pog = 400 B<rgr=15 Sergnsl12 08 =¥ r <2
prmia 25 < regr= 50 0,7 <Fegr= 21 06 = rggr< 1.3 -

4 gimi.a) 400 = rpg = 650 15 < Fopg = 30 122 roppr 225 2 = Four =B
jeriia B0 = rpgy = 80 21 =rgr<4.2 13 = rggg £ 2.8 -

8- glime.a) EED < rypy = 1 600 30 = g = B0 25 = rogy = 50 B < rogr=10
i BO = rpger = 200 4,2 < ropgr = 8,4 2.8 < rong = 5,8 —

CX glim=.a} 1 800 < rogrs 5 500 B0 < Feoqr = 180 50 < Fooy = 90 Foorr > 10
pmia 200 < Fpner = 700 B < ronp = 25 S8 < =10 o
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CLASSIFIED BY
FIRST YEAR

EXPOSURE OF
BASIC METALS

Source: https://www.ebay.com.sg/itm/STEEL-BENCH-BLOCK-) EWELERS-STEEL-BLOCK-
HARDENED-METAL-WORKING-ANVIL-4-SQUARE/191186820964;

https://www.aliexpress.com/item/4000393356213.html



https://www.ebay.com.sg/itm/STEEL-BENCH-BLOCK-JEWELERS-STEEL-BLOCK-HARDENED-METAL-WORKING-ANVIL-4-SQUARE/191186820964
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Use Equation (1) for carbon steel:

Feor =1,77°P§*-exp(0,020-RH+ f5) +0,102:5 5

d

exp(0,033-RH+0,040T)

far = 0,150+(T = 10) when T < 10 °C; otherwise —0,054+(T - 10)

N=128,R?2=0,85

Table 3 — Parameters used in the derivation of dose-response functions,
including symbol, description, interval and unit

Symbol Description Interval Unit
T Temperature 17,110 28,7 °C
RH Relative humidity 34 to 93 %
Py 50> deposition 0.7to 1504 mg,’{mz-d}
Sy Cl- deposition 0.4 to 7605 mag/(m?.d)

The sulfur dioxide (SO-) values determined by the deposition method, P, and volumetric
method, P_, are equivalent for the purposes of this International Standard. The relationship
between measurements using both methods may be approximately expressed as
P,=0,8 P, [P4in mg/(m®d), P, in pg/m?].

NOTE All parameters are expressed as annual averages.

Not to be reproduced or disseminated without BlueScope’s permission
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uv

IRRADIATION

Long-term average of globa horizontal irradiation (GHI)

Daly totals: 2.2 26 10 4 aa 42 45 50 54 58 b2  BE 70 14
[ . . L KWh/m’
Yearly totals: 803 959 1095 1244 1387 B 1640 1826 1972 218 2264 249 2856 2702

26 Not to be reproduced or disseminated without BlueScope’s permission Source: https://globalsolaratlas.info/download/world
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Table B.3 — Grouping of pollution by sulfur-containing substances represented by S0,

Ceposition rate of SO,

Concentration of 50,

mg/tm?-d) pgim i
Eyz4 P £y Rural atmosphere
4<Py<2d 2<P, <30 Py Urban atmospheare
24 « P, < 80 < F <80 P Industrial atmosphere
B0 < F._1 = 200 0 - P‘__ = 250 P3 Highly polluted industrisl atmosphers

WOTE 1 Methods of determanatsn of sulfur dioxds (30, ) are specfied in 150 0225

NOTEZ  The sulfur dioxide (530,) values determined by the depostion, Py, and volumetnc, P, methods are equivalent for the
purpeses of this Inlermational Standard. The refatonship between measurements usmng both methods can be approximately expressed
as Py =087, Thisconversional facior is based on the deposition rate measurements on alkakne surfaces

NOTE3  For the purpases of this Internabonal Stancard, the suffur dicxide (S0,) depostion rate and concentration are calculatad
from comlinuows measurements during at least one year and are expressed as the annual average The results of sho-term
measurenents can differ considerably fram long-term values. Such resulis are only used for guidasnce

HOTE 2 The ranges given cover common kevels inindwidual lypes of atmospheres. Extreme values are lisied in Table B 2

29 Not to be reproduced or disseminated without BlueScope’s permission
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Source:
30 Not to be reproduced or disseminated without BlueScope’s permission https://en.wikipedia.org/wiki/Sulfur_dioxide#/media/File:SulufrDioxide2017.png
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Table B.4 — Grouping of pollution by airborne salinity represented by chloride

Deposition rate of chioride
: ; Level

mg-.nF d)
Sy%d 5
3 & '?d ] ﬁ':l 5.
B0 <5, = 300 53
300 < 54 < 1500 8,

HOTE 1 The airborme salinity level according 1o this Internalional Slandsrd i based on the wet candle method specified in 150 9225

WOTEZ2  The results obtained by applymng vanous methods (Le. dry plate method) for the determination of the salt content m the
stmasphens are not always disctly comparable and converible Derived conversion factors @ given in 150 89225

NOTE 3  For the purposes of this inernaticnal Standand, the chigrde depasition fate & expressed 58 the annual average. The results
of short-ierm measuremerits ane very waniable and depend very strongly upon weather efiects

HOTE 4  Extreme pollkation by chlonde, which is typical of stromg manmee splash and spray, & outside of the scope of this Intlemational
Standard

NOTE & The arborme Salinity i strongly dependant on e wafabies nfluenong the wanspon infand of Sea-sall, such as wind
@mrecion, wand welocity, local topography, distanca of the exposure sike from the sea, otc.

32 Not to be reproduced or disseminated without BlueScope’s permission
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Table B.2 — Outdoor concentration of some of the most important pollutants
in different types of environments

Concentration/deposition

Pollutant (yearly average value) Source
rural: 2-15 [ug.fm3} The n_'lain sources for S0, are th-_e use of coal
s0, — 5 - 100 (ug i) and oil and emissions from industrial plants.
industrial: 50 — 400 (pg/m3)
i rural: 2-25 [pg.fm‘*} Traffic is the main source for NO, emissions.
- urban: 20 — 150 (pg/m?)
rural: 0,1 =07 (pg/m3) HNO, is correlated with NO,  High
HNO, ) _ 3 concentrations of NO,, organic compounds and
urbanfindustrial. 0.5 - 4 (pg/m~) UV light increase the concentration.
0, is formed in the atmosphere by an
interactions among sunlight, oxygen and
O, 20-190 {pgfrnﬂ} pollutants. The concentrations are higher in
poliuted rural atmospheres and lower in
high-traffic urban areas.
normally: 1 - 5 (ug/m?) There are some natural sources, for instance
H.S ; _ . swamps and volcanic activities. The pulp and
2 industrial and animal shelter: i paper industry and farming give the highest
20 - 250 (pg/m-) concentrations.
riarmally: 0.1 I[iigs'm3] The main source is emissions from the pulp and
Cl, some industry plants: pepet indusiTy.
up to 20 {pgim3)
0.1 =200 {ygfm:"} The main sources are the ocean and de-icing of
: oo o roads.
Cl depending on geographic situation =
in marine atmospheres
300 - 1 500 (pg/m*)
normally Fertilization in the agricultural area source and
RO \ g emissions from industry and food production
NH, low concentrations: < 20 (ug/m-) can give the highest average values.
close to source: up to 3 000 (pg/m?)
Rural: largely inert components
rural: 10 - 25 (ug/m?) Urban:  high-concentration  traffic  areas,
Particles-PM,; . : corrosive components
urban/industrial: 30 - 70 {pgim?)
Industrial: emissions from production can give
high concentrations.
Rural: largely inert components
Particles rural 450 - 1 500 [mg/(m?-a)]
dust d its ) ) Urban and industrial:
(dust deposits) [ yrhanjindustrial: 1 000 — 6 000 [mg/(m?.a)]

POLLUTANTS

Source: 1SO 9223:2012
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O, FROM
BURNING FUEL

Source: Photo by from


https://www.pexels.com/@mikechie-esparagoza-749296?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/photo-of-vehicles-on-road-during-evening-1600757/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels

H,S FROM
IVESTOCK
FARMING

Source: Photo by from



https://www.pexels.com/@nc-farm-bureau-mark?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/cattle-near-barn-2252557/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels

NH, FROM
FERTILIZERS

Source: https://www.hgtv.com/outdoors/gardens/planting-and-maintenance/how-to-
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SO2 NO; CcO PM1g O3
(1 hr) (1 hr) (8 hr) (24 hr) (8 hr)
Indeks Indeks  Indeks Indeks Indeks

lndoks s
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Table C.1 — Description of typical atmospheric environments
related to the estimation of corrosivity categories

Typical environments — Examplea®

F
i‘:é“::;g Corroslvity
o Indoor Outdoor
i1 Wary 0 Hesatad  spescss wilh low redative ||Lun-:||r3. Oy of cold Zone, amasphenic enviiormsan
gnd insignificant polivficn, egq  offices, |with very low poliobon and time of weiness
schiools, musaums &.0. carlain dessrls, Cantral ArchcAntanclica
c2 Loy Urnheated spaces with varying temperature | Tampsrate zone, atmosphenc snvronment
and relative homidity. Lo freguency al | wilh lose pollution (30, - .‘_-'\-:]I_J.'I'I]J:-Iﬁg rufal
condensation  and  low  poliubon, =.g |areas, small towns
S0rae, oot hatls 3
e e Ory or cold zone, atmospheric enviromnmsan
wilhy shcat Gimee of wedness. @.Q.  daesans,
subarctlc araas
c3 Medwm |Spaces with moderate  frequency of [Tampaate 2ona, atmosphedic anviioniman
caondensation and moederate poluion rom |with mediom  poliubon [EEI: ,'_=||.|I;|_-n'|--I to
production  process, €.g.  food-processing | 30 pg'm?) or some effect of chiorides, e.g
plants, aundries, Dreweries, darkas urban arsas, coastal aress  with  dow
depasiian of chiorgles
Subtropical and ropical zome, almosphers
Wiy [ ol laticm
4 High Spaces with hagh frequency of cordensation | Temperate zona, atmosphenc smvicimmsn
and high pofiution from production process, |with  high poliution (S0, 30 ug mid o
aq). indusiial processing plants, swinming (90 pg'm-) or subsiantiol efect of chiondes,
pocts e poluted wrban areas, industrial areas
coastal aress without spray of =alt water or,
axposure o strong effsct of de-kcng salts
Subropical and Wopical Zona, atmosphera
iy medium polluticn
Co Very igh | Spaces  with  very hegh  frequency  of | Temperate eind subtropica Tong,
condensation and/or with high pollution from | atmospheric. emvironment_ with very high
OraiUcTan QROCEss, a0 Mres. cavorms for | polluton I_E?ﬂﬁ_E {21 i_:LI.I'I'Ig o 250 ;Jg'n'-':"l
mdusinal purposes, wnventilated =heds 0 |andier significant effect of chlondss, eg
subtropical and fropical zones indusimal areas, coastal ameas, shelbarsd
posifions an coasifne
[ E sirans SRt wiih almiosd parmsEnent | Subiropical and iropes Zone | wany I'||g'| Fima
candensaticn  of  exfensive  penods of |of weiness), atmosphenc environmeant with

sxposurE to extreme humidity efiects and'or
wilh I'|-i-;;|l'| plbubicm T prodisclion procass,
g0 unwentdated sheds in humid tropica
Fangs wilh porsatration of cubdoos polubion

waEry ‘|i§|h 5'5:!2 podition  (higher  than
250 | ||'|:|':- ||'|r_:||,||_‘:||'|!_| ACCOMPEnYing and
production factors and/or sirong effact of
chionkdes g oaxirems  indusinal  aneas,

GENERAL
DESCRIPTION
OF DIFFERENT

CORROSIVITY
CATEGORIES




Table 1. Corrosivity category

T!’PE atmo &
Cormrosivity Descriptio Corrasion sof s
categary SErpon rate/mild staal® Pallution
{mfy) Rural Urban | Industrial | Marine and Sea front
humidity
C1 Wery low 1.3
c2 Lo *131025
C3 Medium » 2030 Low 502 | Low salinity
\ . s Moderate | Moderabe
C4(T) High or fropicad #30 to 80 f waling
. \ery high - -
Ci ickevtiad > 80 to 200 High SC2
Wy high - High
C5-M gecthermal, > B0 to 200 High salnity
marine S

NOTE A sevara industmal ermaranmant occurs as a rasult of the ralsess of conoson substences sudh as chemicals and sobsants mba the sumounding
atmosphere. The choice of 8 C54 product wall be nfluenced by the pamcular chemicals or sobents causmg the comtamaation, and requines consideration

0 &N I mA hass

A San Armea B

U Sag 1500223
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Source: MS 2383:2020




SALT SPRAY

b0

Source: https://www.ascott-analytical.com/how-chambers-work/cct-chambers-salt-
spray-mode-how-it-works/

42 Not to be reproduced or disseminated without BlueScope’s permission



@ SALT SPRAY TEST (SST)
ﬂgy' Designation: B117 - 18

LR L Y

Standard Practice for
Operating Salt Spray (Foq) Apparatus’

- -

ELRE IR SR =

R | Y S SALT SPRAY

Method 3.1: Corrosion and related property

tests—Meutral salt spray test (MS35 test) T E ST M ET H O D
Fosiimh edifon
2017-03

Corrosion tests in artificial
atmospheres — Salt spray tests

Eszais de cormosien on gimosphdres arificelles — Esnms quy

hrowd |.||'. I'f Iz AR T ELT

43 Not to be reproduced or disseminated without BlueScope’s permission
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150 9227:2017() @ SALT SPRAY TEST (SST)

1':'-.. 5 f)

est specimen
test spechmen support

1
&
3 exhaust air traztment wnik
4 alr-putlet port

5

draias-breatment anit

galr tray
7 heating elements

Figure 4.2 — Schematic diagram of one possible design of spray cabinet {side view)

Not to be reproduced or disseminated without BlueScope’s permission Source:

SALT SPRAY

TEST SETUP




Salt spray was first used for corrosion testing
around 1914 In 1939, the neutral salt spray test
was Incorporated as ASTM B117 .7 This tradi-
tional salt spray specifies a continuous exposure
to a 5% salt fog at 35°C. Dunng the course of 80
years of use, there have been many modifica-
tions and refinements to B117_ In spite of all
these refinements, there has long been general
agreement that “salt spray” test results do not
correlate well with the corrosion seen in actual
atmaospheric exposures Nevertheless, B117

3. Significance and Use

b This practce pravides o controlled Cormsive enyvirons-
menl which hos bBeon unlized o produce elaive corrosion
|q.'.-.i~\.',:1:'|-: e pitfoirmation (G RIS f metals mul coated
metals exposed noa given last chamiber.

3.2 Prediction of perlomiance iy satusal enyivonments has
seldom been correlated with salt spray resulis when used as
st aloae duls,

31| Correlation and extrapolition of coreosion  perfor
mance based on exposure o the tesi environment prowvided by
ihiis proclice ave not afways prediclioble.

522 Correlation and estrapolation shoukd be considered

@ SALT SPRAY TEST (SST)

only in eases where appropriate cormabsaranng, ong-rerm §im-
aphenc exposires have been conducted

AS 2331.3.1

1 SCOPE

This Standard sets out the method for the neutral salt spray (NSS) test for the assessment of
corrosion resistance of inorganic and organic coatings on metallic substrates.
NOTES:

1 The method does not specify the type of test item. the exposure period or the assessment
criteria. Such details are normally specified in the relevant product Standard or determined by
agreement between the purchaser and the supplier.

SALT SPRAY
TEST METHOD

| ]

It is important that the results obtained from the test are not regarded as having a direct
correlation with environments in which items may be exposed in service or as indicating the
relative corrosion resistance of different coatings.

3 The test procedures described in this Standard do not necessarily include all of the

1SO09227:2012

The salt spray methods are all suitable for checking that the gquality of a metallic material, with or
without corrosion protection, is maintained. They are not intended to be used for comparative testing
as a means of ranking different materials relative to each other with respect to corrosion resistance or
as means of predicting long-term corrosion resistance of the tested material.

Source:

45 Not to be reproduced or disseminated without BlueScope’s permission ;150 9227:2012; AS2331.3.1



http://www.paintinfo.com/TechInfo/Introduction%20to%20Cyclic%20Corrosion%20Testing.pdf

5% NaCl
35°C
250hours
wetting
time

Not to be reproduced or disseminated without BlueScope’s permission

@ SALT SPRAY TEST (SST)

SALT SPRAY
TEST
PARAMETERS




1 -3 MONTHS

—

T

@ SALT SPRAY TEST (SST)

TIME

SALT SPRAY

TEST

DURATIONS

MS 2383
Table 4. Exposure duration for neutral salt spray tests
Corrosivity Category EXPGSUI';]::duratmn
c2 100
c3 500
¢4 1000
C5-l 2000
C5-M 2000

47
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Source: SIRIM Test report Ref: 2018CE0327
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500 HOURS

TLAT197 00 T
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@ SALT SPRAY TEST (SST)

EXAMPLE OF
SALT SPRAY
TEST RESULT

Source: SIRIM Test report Ref: 2018CE0327
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@ SALT SPRAY TEST (SST)

EXAMPLE OF
SALT SPRAY
TEST RESULT

Source: SIRIM Test report Ref: 2018CE0327




500 HOURS B¢ @ SALT SPRAY TEST (SST)

1500 HOURS

EXAMPLE OF
SALT SPRAY
TEST RESULT

Not to be reproduced or disseminated without BlueScope’s permission Source: SIRIM Test report Ref: 2018CE0327




@ SALT SPRAY TEST (SST)

1500 HOURS

EXAMPLE OF
SALT SPRAY
TEST RESULT

51 Not to be reproduced or disseminated without BlueScope’s permission ) . o '. ' i Source: SIRIM Test report Ref: 2018CE0327
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@ SALT SPRAY TEST (SST)

Two Coat Latex
Poor correlation between salt spray and industrial exposure.
Fairly good correlation between Prohesion and exterior
exposure.

SALT SPRAY EXTERIOR PROHESION
900 Hrs. 4 Years 000 Hrs.

- @l SHORTFALL OF
SALT SPRAY
TEST

Source: https://www.q-lab.com/documents/public/dbdbd3fd-1e74-4749-9f3c-
Not to be reproduced or disseminated without BlueScope’s permission f5de2f0f1035.pdf
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High Solids Epoxy
Excellent performance in salt spray with little blistering, no
scribe creepage or undercut corrosion. Exterior exposure
shows severe delamination from scribe and no correlation with
salt spray. Prohesion shows blistering and delamination,

correlating with exterior exposure.

SALT SPRAY EXTERIOR PROHESION
1400 Hrs. 14 Months 1400 Hrs.

0.4-

Not to be reproduced or disseminated without BlueScope’s permission

@ SALT SPRAY TEST (SST)

SHORTFALL OF
SALT SPRAY
TEST

Source: https://www.q-lab.com/documents/public/dbdbd3fd-1e74-4749-9f3c-
f5de2f0f1035.pdf




@ SALT SPRAY TEST (SST)

Medium Oil Alkyd, Inhibitor B

A sharp contrast between industrial site exposure and salt
spray. Salt spray shows complete failure. Prohesion and
Exterior exposures show good performance.

SALT SPRAY EXTERIOR PROHESION
600 Hrs. 4 Yrs. 600 Hrs.

. SHORTFALL OF
, 8 SALT SPRAY
' . TEST

¥
%’fﬂ'ap -

Source: https://www.q-lab.com/documents/public/dbdbd3fd-1e74-4749-9f3c-
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SALT SPRAY TEST @ SALT SPRAY TEST (SST)

Test condition:

Duration of exposure : 250 hours
Temperature exposure zone - 35°%C

Salt solution used - 5% of NaCl
pH of collected solution ' 6.2~68
S of collected solution - 1.03

Volume of salt collected in mlVh/80 cm2 1.8 ml/hr S H O RT FALL O F

1) A spray cycle at ambient temperature was selected and a
P RO H ESIO N TEST weak solution of Harrison"s mixture would be used.

2} Anelevated temperature drying cycle was required, with an SAL I S I RA I

air temperature within the chamber vanable from 23° C 1o

il
3)  Airintroduction to the test chamber was required during the I ES I
drying cycle.

SALT 4] Ity - ycl i Iryng c) from a
SPRAY minimum of ong hour to a maximum of ten hours was
DRYING

eesential,

3) The test samples should be placed on racks on the cabinet
walls so that the surfaces of all panels were exposed 1o the
Spray.

WETTING These essential conditions were incorporated together

with other features which we considered vital in any form ol

spray chamber, The Mebon Prohesion Cabinet was then pro-

duced,

Source: https://www.q-lab.com/documents/public/dbdbd3fd-1e74-4749-9f3c-
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CYCLIC

=" i CORROSION
TEST

b0

pa—

Source: https://www.ascott-analytical.com/how-chambers-work/cct-chambers-salt-
spray-mode-how-it-works/
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@ CYCLIC CORROSION TEST (CCT)

%
INTERNATIONAL

(ﬂglh) Designation: G85 - 11
ull

Standard Practice for

Modified Salt Spray (Fog) Testing’ CYCLIC
1 AS 2331.3.13—2006 CORROSION

Reconfirmed 2017

Australian Standard® T EST M ET H O D

Methods of test for metallic and related coatings

Method 3.13: Corrosion and related property
tests—Wet (salt fog)/dry/humidity

57 Not to be reproduced or disseminated without BlueScope’s permission Source: ASTM G85; AS 2331.3.13
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CYCLE E
(Normative)
El SALT FOG TEST SOLUTION
The spray solution shall be prepared as described in Appendix F by dissolving sodium

chloride in water to give a concentration of (50 £10) g/L. The pH of the solution shall be in
the range of 6.0 to 7.0.

E2 CYCLE

The cabinet shall be set up to perform the following cycle:

Step Ti:w Tempni:ature Condition Nuotes
1 4 3542 Salt fog
2 2 60 +2 Dry off
.5 410 +2
1 2 50 Wet: 95% RH or over
) (o back to step 1 ;{jgii:id[:fjmtg :-;u ol

NOTE: This eyele corresponds with the CCT-1 cyele.
E3 SALT FOG DEPOSITION RATE

The salt fog deposition rate shall be 1 mL/h to 2 mL/h, when the salt fog is collected over a
24 h period (see Clause 9).

E4 DURATION

Unless otherwise agreed. the cycle shall be repeated for 4000 h.

Not to be reproduced or disseminated without BlueScope’s permission

@ CYCLIC CORROSION TEST (CCT)

CYCLIC
CORROSION
TEST METHOD

Source:




Table 1 — Test conditions

@ CYCLIC CORROSION TEST (CCT)

5alt mist conditions
1 |1) Temperature 35°C+1°C

2] Salt solution pH 6,5 to 7.2, salt concentration 50 g/1+ 5 g/l as
described in Clause 4

“Dry” conditions

2 |[The air is purged under dry conditions.)
1) Temperature g0*Cz1°C
2) Relative humidity <30%

“Wet"” conditions

1) Temperature 50°Cx1°C C Y C L I C

2) Relative humidity > 95 0

Period and content of a single exposure cycle Total period 8 h, as followrs: ‘ O R R O S I O N

Salt mist spray 2 h

4 “Dry” conditions 4 h
“Wet" conditions 2 h T E ST M ET H O D
[These times include the time for reaching the

specified temperature for each condition.)

(Condensation on the test specimens shall not occur
under wet conditions.)

Time to reach the specified condition Mist to “Dry” < 30 min

(i.e. period taken for temperature and humidity toreach [ “Dry” to "Wet” < 15 min
the specified values once the test condition has begun] | «ywot” +0 Mist < 30 min

5
(Mist conditions are attained almost
instantaneously once this condition begins.)
6 |Angle at which test specimens are supported 20® + 57 to the vertical

NOTE The + tolerances given are the allowable operational fluctuations, which are defined as the positive and negative
deviations from the setting of the sensor at the operaticnal control set point during equilibrium conditions. This does not
mean that the set value may vary by plus/minus the amount indicated from the given value.

59 Not to be reproduced or disseminated without BlueScope’s permission Source: AS 2331.3.13




@ CYCLIC CORROSION TEST (CCT)

SALT

- &4) CYCLIC

)Y CORROSION
TEST
(SALT SPRAY)

Solution
* Reservoir

Tower Compressed
e | Air In
p ’

,
. ]
i

" 1

- L.

~

s eee-

== Solution
To Pump
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@ CYCLIC CORROSION TEST (CCT)

SALT

SPRAY DRYING

WETTING

CYCLIC
CORROSION
TEST
(DRYING)
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@ CYCLIC CORROSION TEST (CCT)

SALT
SPRAY

DRYING

WETTING

CYCLIC
N/ \ CORROSION
”—-“"’f"'l TEST

' (HUMIDITY)

|
' ! ’ D.l.
Vapor I ‘l_
Generator {/ Water In
l

{ﬁ_/

Not to be reproduced or disseminated without BlueScope’s permission Source:




@ CYCLIC CORROSION TEST (CCT)

1-6 MONTHS
A
[ )
TIME
pszs 2728 CYCLIC

TABLE 11

EXPOSURE REQUIREMENTS FOR ACCELERATED CORROSION TESTS ‘ O R R Os I O N
Exposure, h
Texl ||u'l.|.'1-:||I Test method Text methaod Test method T EST
Al 2331.5.1 AS 1331.3.2 An L3N1.5.13 AS 1330313
(MBS fost) {ASS fest) for steel substrates for alnminiam
for steel substrates | for aluminium (CCTH cyele) substrates

subhstrales

=all spravy | Cyelie corrosion

Product iype

2 | Gl | (M0 2 MN/A

_|- S04 SH) LI MiA
i B | 0D | MDD 1 -|. ..r:- M/A
L] JATi[iH] | [HH 006 M/ A
6 200 | D00 4000 NiA
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@ CYCLIC CORROSION TEST (CCT)

1-6 MONTHS

A
[ |

—_—

TIME

MS 2383 CYCLIC

Table 6. Exposure duration for cyclic corrosion test

Corrosivity Category Exposure duration C O R R Os I O N

(h)
c2 200 T E ST
c3 1000
o DURATIONS
C5-| 4000
C5-M 4000

Source: MS 2383:2020
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1000 HOURS @ CYCLIC CORROSION TEST (CCT)

2000 HOURS

onvs g EXAMPLES OF
CYCLIC

CORROSION

TEST RESULTS

Source:
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SALT SPRAY TEST (SST)

. -
R st e UL sl W

_1000HOURS

—
-

-
.
- - s z )
~ r -
B o : 4l
» y
— . il '.
s b - 2 = i
— > N Py - -§
- Py, A el .
8 e - : . B~ 1 7
— » < - ) My T
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CYCLIC CORROSIONTEST (CCT)

1000 HOURS

@ CYCLIC CORROSION TEST (CCT)

SST VS CCT
AT

1000 HOURS

Source: SIRIM Test report Ref: 2018CE0327




SALT SPRAY TEST (SST) CYCLIC CORROSIONTEST (CCT) @ CYCLIC CORROSION TEST (CCT)

2000 HOURS 2000 HOURS

SST VS CCT
AT

2000 HOURS

Not to be reproduced or disseminated without BlueScope’s permission Source: SIRIM Test report Ref: 2018CE0327
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@ OUTDOOR WEATHERING TEST

TABLE J1
CHARACTERIZATION OF NEW EEALAND CORROSION TEST SITES

I ner=is
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Resing as i |51 4220 | L (e | L | L% L' |
LalmudiNomgilude 4111174 .56 4141455 AT 017437 - 1540 XS T4 25,51 16.3671 7451
[Setance jo ma, Km Pl ojor W0 B e e [ o i 1.3
15 6 RA ik | P Mpgp |
Sverape annoal raintall mm I HiHE (spe Moje 45 | BCRTH 1 B5ik I 5iHj 1242 125%0
Averips sanual surehine, h I (gce Mole &) I LEE 203 221 B IR E | Z10n
Mlcass e mpezalics “C (] 13 15 ] 14.5 15
Snlor mudmtion. mWhicm® Wik E 1y () i3k ey 20
Rasge Annial Hisadiny
—winier, % ] ] F - ] e Rh
—aanimes, % Tl ™ il 13 F4.2 Th
—ammnaal, % 1) il i 437 Ki Kl

Taire: o welnghs—ahnial

ihir 0 hedrs the eelalive —_ — = — - —

bumilaly exceeda 399%)

Arbome imospheric chionide,

nigaf i day

Abrboene alinosplerie gl
deida, mgsm . doy®

e SEUE LT alon rite, ey

gimyl—
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@ OUTDOOR WEATHERING TEST

TABLE J1
CHARACTERIEATION OF AUSTRALIAN CORROSIDN TEST SITES

tmeri=iic
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(ke ieniaLion - - b | ATy
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Annudl mean Lemperaldse—
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BURRAWANG (C2) BELLAMBI POINT (C4)

@ OUTDOOR WEATHERING TEST

© Weth rill}s
o
Par (& % 's
39 A Re e 4
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S e
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B =
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Not to be reproduced or disseminated without BlueScope’s permission

Source:

OWNED BY
BLUESCOPE



@ OUTDOOR WEATHERING TEST

TEST SITES
(C4)




HATING OF SEVERE Uy I K AKI ::Iu':ll F_:tll SIPES I ALSTHALRA I TERNS @ OUTDOOR WEATHERING TEST

(RF BOHLAR WEATHERING INIFES

Sumaking ially ; X Salar weaihering
AN ETEPE 2 [[TE 53
ol INEE nen=3 "

: il wihich i
pvailalde r. ] I||-l. RIRO o o Buildm g Constrsction end Enginsenng, Haglei Mlboone

Ave. iI Solar Radiation ~22.68MJ/m? T EST S I T ES
- (C4)

X~ P

Rockhampton is Iocated 638km north of Brisbane and just
a few kllometers north of the Troplc of Capricorn.

g '_
’ / 2% T .
. e * . > - : . -
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8057  Pilos

ISO 9223 C2 ISO 9223 C3

Not to be reproduced or disseminated without BlueScope’s permission

ISO 9223 C4

@ OUTDOOR WEATHERING TEST

EXAMPLES OF
OUTDOOR
EXPOSURE

TEST RESULTS

Source:




75

Not to be reproduced or disseminated without BlueScope’s permission

@ OUTDOOR WEATHERING TEST

ISO9223C4 -
45 months

nwashed OUTDOOR
e WEATHERING
TEST

VS

el SALT SPRAY
TEST

2000 hours

Source:
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@ OUTDOOR WEATHERING TEST

el OUTDOOR
el WEATHERING
TEST
VS

CYCLIC
Hel CORROSION
- TEST

Source:




.  PROJECT SITE
' CASE STUDIES

Source: https://www.ascott-analytical.com/how-chambers-work/cct-chambers-salt-

spray-mode-how-it-works/
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‘ @ PROJECT SITE CASE STUDIES

M—;

SHOPLOTS

5 YEARS IN
RURAL AREA

. =
/‘ - Source: BlueScope Inspection, FC24-18
-
o P —



@ PROJECT SITE CASE STUDIES

COMPARISON
~  BETWEEN 2

PRODUCTS
AFTER 5 YEARS

Source: BlueScope Inspection, FC24-18



BEACH
RESORTS

(B8 ~ 5 YEARS IN
VO | SEVERE MARINE

@/‘ INFLUENCE




@ PROJECT SITE CASE STUDIES

SPECIFIC
- ENVIRONMENT

/

Source: BlueScope’s photos, Lexis Hibiscus, Port Dickson



@ PROJECT SITE CASE STUDIES

AIRPLANE
HANGAR

12 YEARS IN
URBAN AREA




@ PROJECT SITE CASE STUDIES

e —
- e — — = =
- 4 R e

== ~» TO OBSERVE
== = . THE COLOUR




@ PROJECT SITE CASE STUDIES

OF COLOUR
PERFORMANCE
AFTER 12 YEARS




@ PROJECT SITE CASE STUDIES

RSSSSSSS  BEACHSIDE
w7 AQUARIUM
15 YEARS IN

SEVERE MARINE
WEATHER



@ PROJECT SITE CASE STUDIES

NO SIGN OF
SURFACE RUSTS

Source: BlueScope inspection, CS-ZAL-1



@ PROJECT SITE CASE STUDIES

STUDY OF THE
TN ey INTRICATE
S S e AREAS

Source: BlueScope inspection, CS-ZAL-1



@ PROJECT SITE CASE STUDIES

EFFECT OF
ACCUMULATION




@ PROJECT SITE CASE STUDIES

EFFECT OF
| ACCUMULATION



@ PROJECT SITE CASE STUDIES

EFFECT OF
SCRATCHES ON
COATED STEEL




SUMMARY

| v _ 1. SALT SPRAY TEST (SST)

> 7 °  2.CYCLIC CORROSION
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