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" - TESTS FOR EVALUATING THE OUTDOOR DIRABILITY OF COATINGS

- Qutdoor weathering tests are conducted to pfov ide the information needed to

predict the durability performance of coatings in service. In order fo obfain results that

‘ corr?late well with in-service performance, coatings must be applied, exposed, and rated

o —~b)"’s:’peci'f:ic proced-ureéi. HFoHow ing is a disc,us_sion of pfocédures Found to be useful for

evaluctmg the durablhfy of diFferenf types of producfs cnd some comments regarding fhenr

rehabll:ty Tables are mcluded that outline fhe test procedures

Durabdlry Fva!ua’non of Automohve Cocshngs (Tabfe Ly

LAY 4

For evc:luahon of coc’rmgs desxgned for the exfermr bod:es of cars, phosphate

o coafed cold roHed steel panels are coafed wxfh a primer and a fopcocf The coated panels

are exposed in Fl orida on 5°S open racks or on 5°$§ black box racks. Black box racks

produce pcnel s.urface' fémpemt—ureé conipar.abfe fo the temperatures cbserved for coating_s

: on fhe hoods, roofs, and decks of cars parked in darect sunhghf. S:gmflccntfy !ower

"pcmel fempera tures are produced by fhe open racks.

L. “The exposed coated panels are rated for gloss loss, .distortion, scumming, color

. _c_'hqﬁge,én.d checking (after gentle washing). . Gloss loss is measured with a 20° g!oﬁsméter,

the other types of failure are rated visvally. Generally, ratings are made at intervals

of six months of exposure, but occasionally ratings are performed at more frequent intervals

to obtain an early indication of performance, particularly for gloss loss.

~ Florida 5°5 black box exposures produce gloss loss, distortion, scurhmi'ng,

and ~checkiﬁg at an average rate of 1.5 times the rate produced by Florida 5°S ._o'p_en’

rack exposures. These two conditions do not always produce the same performance rankings -

" for a series of coatings, since the degradation of some producis is grea tly accel erated

by the higher pjan'el temperatures produced by the black box.
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. by Delaware 5°S open rack exposures.

2 -

A. i}seful pre.&icﬁo,ns of coating pe_rformdn.ce on cdrs ca.n‘b_,e obtained from 'bo‘th-'
fhe Flondc: 5°$ black box and 5°S bpen rack exposures. Black box exposures are |
cons:dered to be superlor for predlchng the pen"'ormcnce of coatings on fhe heods, roofs,

-and depks of cars. Re!iobl._e predicﬂons of relaﬁve product .pe.rformo._nce can be -ob;tcined »

from 12 months expv'o‘.;sure‘.dnder 'ﬂ;.eSe .condif'ien_s with the use of controls ?F:knoevn performance
for “cempo‘rison, and with suffi.c‘iehf repl ,i»eaiioe of exposures. Fa irly re(.'iabvle .predi.ct-iot'\s

can Be b.btq}.ned from only six months exposure if the e.xpo"sur.e pe,ried consists of the B
o ‘sia.ring e_nd summer mohthe., - . B EEEEE R | A

| Flor:da exposures a;e. en accderated test for p.redschng coating peﬁerﬁance
en cars in more temperate chmafes. For example, Fionda 5°S open rack exposures
| pr-oduc,e g(oss 'loss and dlstorhon atan qver'age rate of obouf 1.5 times ’r‘hﬁe rate p_re.duced ‘

Occasuona”y, coated punels are exposed on fhe blcck box in Coiorado

- 'to determine vtheir suscepfibi_li’cy to sfr_ess cracking_. This is a fype of Faifure that -

e occurs on cors in cold climates and is not produced by coafed panel exposures in Florxda

B

yoimris

or Deiawore
- For evalucmons of coahngs on flexnble parts of cars (e g- fx”er panels), topcouts ‘
are obphed fo e!astomerxc substrc fes with or wdhouf « primer, dependmg on the in~
service requirements. The cooted panels are expo.sed in Florida usually on the 5‘°S open
racks. The panel femperatures produced by open rack exposures are .considered to be
more comparable to the surface tempercfures on flexible parts of cars than are fhe higher
' iemperatures produced by the black box. In addition to the types of failure mentioned
.above, the coated panels are rated for loss of ﬂ exibility at room temperature and at low
temperatures.
With the use of controls of known performonce for epmporiSon and sufficient
replication of ex_pesu‘res , reliable Apre-d'icﬁom of relative coating perForr;xence on fi.-exib“l'e 9
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o parts of cars can be made from 12 months exposure on the F!onda 5°S open racks As

' ‘menhoned above, fmr!y rehable predxchons of re[ahve performance can be obfamed

AL

"wnih only six mon’rhc exposure i fhe exposure penod consms of the sprmg and summer -

monfhs

In some ¢ases exposures on EMMAQUA, the o_ufdoor accelerated w,eatheriﬁg

' devuce operaied in Anzona by Desert Sunshme Exposure Tests lnc. , can provnde useFul

. quall’rohve evaluahons of durab:hry.‘ For exumple, l1' has been |udged to be sahschtory

B

for the screening of plgmenis for thexr co!or durabih’ry in speciflc ouiomohve cocmng

‘veh(cles 1 hos provuded averuge ra tes of gloss loss, chqlknng and color change at
‘ 'roughly ten hmes the rates produced by F!onda exposures. EMMAQUA exposures huve v

| _not proven rel mble for screemr‘g dlfferen’r fypes of vehlcles for thetr dumbxll’ry in

a ufomo*lve cod fmgs

Dumblhty Evaluation of Cod Coahngs for Exferlor Sfructures (Tab!e i :' »"uﬁ..;.‘.

. For evaluation of conl coahngs desngned for aluminum substraies, chromate heated

_ alummum ponels are used to whxch iopcoofs cre apphed wuth or thhouf a pr:mer, dependmg
~on fhe in-service requnemenfs For coahngs deSIQned for sfeel subs’rrates, fopcoofs are

applled to golvcmzed steel panels coated wnh a prlmer.

Al coated pcnels are exposed in F(orldo a% 45°S and are rafed for g!oss loss,

color chang.e, chulkmg, dirt collection, .mlld‘ew, erosxon, and odhes:on. Glo,ss 'Ioss is

meosured with a 60° gloasmeter, and color change is measured with a colorimeter. The
other types of failure are rated visually. A sechon of each coated panel is ge'*uﬂy wcxshed

for the ratings of all fypes of ‘c.oa,tmg failure except dxrf collection, which is rated on an

" unwashed section.

With the exception of d'irt collection ond mi.ldew, reliable predictions of product

performonce on exterior structures can be. obtamed from eoated panels exposed for 24 months @
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on 45°S open racks. Fairly reliable pre&ic'ﬁoﬁs can :befobtuine:d frequently from only

12 months exposure with the use of controls of known performance and sufficient replication

~ of exposures. These Florida expdsdfe_s are an ﬂccelerafed test for determining the performance -

‘ 'level of coatmgs exposed to more tempercfe cllmafes.

~ Reliable predlchons of dirt Co“echon performance and faurly rellable prednchons

: of mxldew performance are obtairied from exposures on Florlda NV racks for 24 months.

Rehable predictions of mlldew performcmce are ob’ramed from NV exposure of 24 months

_in the rain forest of Puerfo R:co.

_ The Florida and Puerto RiCo .ekposureé are u'c.cel.e,ra ted tests for determining

. tbe performance of coa hngs in more femperafe climates.

L

EMMAQUA exposures in Arizona can be usefu! in screenmg dxfferenf types of

vehacles as well as dxfferent iypes of plgments ina specnﬁc veh:cle for dumbih’ry in coil

coa_tmgs‘ EN\MAQUA has provuded gloss loss and co[or change a’: averoge ra fes of

- roughly flve times Florida 45°S exposures.

: Durcbmty Evalua’non of Exferzo" House Pamfs and Tiim Pamts (chie HI)

The most reliable predlchons of the durcbal ity of exfenor house pa s and

trim paints are obtained from exposures on houses, when a control of k-nown performance

s applied adjacent to the product fo be evaluated and sufficient reptication of houses

~is used. However, nearly as reliable predictions can be obiained from the exposure of

coated panels on outdoor racks if the proper type of substrate and exposure conditions

" are used.

For evdluations of dirt collection, mildew, chalking, and color change;

producis are applied to primed red cedar panels. One half the panel is coated with the

product fo be evaluated, while the other half is coated with a control of known performance.

9 .
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~ Fairly relicble predictions of mildew performance on houses are obluined

‘ from coated paﬁels exposed on .Deldwa_re NV racks for 6-12 months (dependi-ng on season

of exposure), whlle Fc:rly ref mble predictions oF di rt co”echon are obtained From coated

panels exposed on Delaware NV racks for 12 months. Rel uob!e predncnons of chalkmg

and col,e_r change are obfained from coated pa’nels exposed on Florida 45°S racks for 12

- months. Florida exposures are accelerated tests for the predictions of chalking and color

‘change on hou_ses in more temperate climates.

R For fd :rly rehoble predlcnons of crockmg, ﬂokmg, ond pee!mg, bpcoafs

i _(with controls) are opphed over un-pnmed yellow pme panels and-exposed on Delaware

45°S ro.cks for 24 months. More reliable predschons can be obtained by clpplymg topcoais :

'. _(w:th coniro!s) over ye”ow pme panels coated with chulked and cracked weathered onl

[

based pamt and exposmg them on Delawore 45°S racks for 24 months,

-.Durubi.(.ify Evaluation of Exterior Mc i:,ntenanc-e P_ciin-_fs ‘(Tcﬁble -W) '

For screening maintenance paint candidates for relative durability performance .

over steel'.szubsirotes unweathered cold ro”ed steel panels c,an'be used as d'substr.ote.

| These panels are coa fed wvth a primer and ’rhen a topcoat is upphed to two thirds of the

= pa.nel An "X cut” is made in fhe topcoafed and untopcoated sechon of the panel

Exposures are que in ‘F-londa on hor_zzontal qnd 45_"_5 |__'.a<:ks;,- using panels -
.coqted with centrois of known performcﬁc‘e fo_i' compor‘isori. These cond'i f.ions represent the
ost severe weather condi hons to which most maintenance paints are sub;ected.

After exposure, fhe coated panels are rated visually for chalkmg, bl istering,

" color chong.e_, cm‘ckmg, peeling, erosion, ond rusting. Rust creep is ,roffed at the "X cut".

Useful informa t-fon_-fcr directing product development can be obtained after 12-24 months

of exposure. _ 3 , -

| ~ For fairly reliable predictions of product performance, hot rofled steel panels that .

have been rusted outdoors (e.g. Delaware or Florida) are used as a substrate. Loose rust
DUP030025106
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' is removed by wire brushing and a primer and « topéoaf are applied as described above.
" Coated panel exposures are made in Florida on horizontal and 45°5 racks, using panels
- coated with controls of known performance for comparison. The codted panels are rated

after 12-24 montﬁs exposure for the types of failure menﬁohed p:;ev iously.

" The mos ¢ rel iable predxchons are obfamed frOm fhe use of hot rolfed sfeef

-subsfrctes that have been rusted at the s:te where the coa‘nrgs axetobeu ed in servrce. '

Loose rusf is removed by wire brushmg and the pnmer and topcout are applied as obove.

" v~T:he' c‘oated 'pan,els .are'expo,sed at the ‘in'-servic.,e site on 'horizo:nfal .un,d 45°S rack_s- ‘wsing,

o

: pcmels coated with controls of known perfcrmonce for comparison. The coated panels

: 'ure rc:fed after 2-5 years exposure for the l'ype of fa xl ure menhoned prev xously.

_between low and high tide) and to complete immersion at constant depth. Panels coated

Dura’oll li'y Evaluchon of Marine Pmnis (Table V)

For the evclucthon of the performcnce of marine pc ints above the water hne,

. .unwec:tﬁered ,co!d rofled sfeel panels are coated with a primer, an intermediate .cbat, - :

‘and @ topcoat. These pane!-$ are exposed 45°S in'a Florida or.New Jersey marine a_ﬁnosphér,e

-

vsing panels coated with controls of known performance for comparison. After 24 months

exposbre the coated panels are rated visually for".c-holk'in_g, erosion, blistering, ‘cracking,

”peél ing ond 'r_u_sting,. The reliabil ity of pr.edii:fion§ for in-service performance frori; these

-

exposure resulfs ' is consldered to be good
For evaluation of the performcnce of marine paints below the water hne, gnt

blosted hof rolfed sfeel panels are coafed wnfh a primer, an mfermedmfe coat, and a fopcoat.:

'For evaluation of cafhodac protection, a small sechon (1" square or less")of the panels is

u.‘ns:oaied. These panels are expo.sed in Florida fo sea water in the tidal zone (half way |
) ‘

with controls of known performance are included for comparisons.. -
After 12-24 months of exposure, the coated panels are rated visually for marine

growth as well as for corrosion, blistering, peeling, and erosion. Cathodic protection is
DUP030025107
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" encountered in the exposure results.

rated by examination of the uﬁéoatgd section. The reliability of predicted product

performance from these immersion tests is only fair because of the large variability _

- "Use of Confrol.s and Replication’

The degrees of rehabtl:ty glven for the predlchons of in-service performcmce

BT

. “"from the types oF coahng exposures described above requxre fhat (1) controls of known

' performance be mcluded in each exposure series and (2) a sufﬁment number of repl!cate

© G

o _ .senes be exposed fo provude sfchshca”y vuhd ;udgemenfs of durcbmfy The number of

L

e

~ screen candmates or whether itlis deslgned to esfcb! ish precxsely the durab:hiy level of

prod.uc"cs 5

e ,MARK P. MORSE T
_ 77 - E. . Dy Pont de Nemours & Compuny, Inc.
LT el e e F&F Depdrimenf :

Coeee o T o Marshatl R&D Laboratory

wMyrs

replicate expasures. needed will vary dependmg on whefher the series is desugned to roughly

Q
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