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I Scope

i1 These fesl methods are wsed o esiimnde the effect of
crpusnre, under surlioe tenstle stran condmions. enher dy-
nageds o sipdie, insn aimosphers comaining specificd lovels of
pEone concEnliniion, ex ed g pardind presswre {nefer o
13, on vulomnized robber, rubber cospoumk, melded o
exirinded soli robber, ared ciber specified materials, or o5 may
be determined ompivcally, The effect of noueally ovowmring
supdight or light from eiificial sowrees B encieded,

1.2 Previously published ASTM documents Test Method
T3 51% and Test Methods I 3305 have heen included in these
ot medhods, B3 1049, ip 2007, Plosse refer o Bote 2

121 Test Method U 3R and Ted Melods D 3385 have
heneefortls oen whhdraws and superseled Ty Tt Methods
D148, When Tegr Methods 1140 & clied, or otherwlse
yeferered,  notativey shall be incheded to this offect Pleme
reder o seetion 3.2 for the appropcinde meferrees,

1.3 The specilied condiions of SXPOUSUIE 10 DR in the
gondrolled %;’;?;fi}ﬁﬁ%ﬁ;i& me pocelerpded dn compaison
osiidoor exposare. These acceleraled npone josk metheds ;"ﬁ;é&»
nob give yesalis which corred ple with culdoor exgosure fosis of
senvive pardormane,

14 Al moaterials, insfromenis, of squpemes vsed for e
deferminadion of sosx, foree, dimension, ezone concenirstion.
partal pressore. iomporaiure, velooily, and gas mxchanze rale
sz%@:i%} bove diect emenbilily o e @azéi”sﬁ% éamiﬁiﬁa for

%E‘iié&‘iiééﬁiiﬁﬁ §§¢§§“§§§§§?§ in ﬁ*ﬁii‘i%’xf;
1.5 The values sipied o 51 onils are fo be separded ns

stomsdand, The valoes piven In puentheses are for infomnatio
only, Muaay of ihe vafed B uiis sve divect copversings from
the TLE, Custommry Bvalem io acoommedade the Inslramenia-
thom, pro . arel procedures that exisied prior fo the Metde
Conversion At of TS

1.6 This sigsdord invelves hagardovs salerials, specifically
azone. B omar ale invwlve hmardons operations and egip-

P Thew wm omebods wre veder the helelition of AYTH Commines DI e
Fuobbwr sad is the diect rosponsibilily of Subvommities TH LS on Degradation
Tasin

Corem odition sppooeed Aug 15, 2007, Foblishel Sepowmber H00T. Origlaally
ppprowed ju 1951 Lum peoviom szsia%;% z;gs;xgs*sffeﬁi i IR e DI~

ment. This signdord does mov parport o address ol of the
safete concevis, I aey gvsocieted with iy owee. & Iv the
rezpoaribiiie of B wrer of iy standord o establixh appre-
friate seeheby geed Bealth prociices and detesmine the gpphica-
Siliey of vepulatory Undftations pelor o wse.

Mo b4 disoosston and explaoation mpavding e meesurensnt of
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does K1 and X2 Test Methods £3 4575 bs also moooyeensded 33 a soume
of barkeround lnforgetion moneding sl Bnvolving sevedals ax-
poasd B Dzone.
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3L Method A—Dhmanic Bepln (formerly Tovd Methody
DSk

LLLY Method 4, Procedwre AT Phenailc Tenslle Elonga-
E;i?;? ffg?f;?;ggss? 3%&;? *§§€?$§?€?€§§‘ ,%I} ?3%‘35 é&’é‘f?{?é“ ﬁfi }wf@%ie%ﬁ%

§§£

i&i’i&%
LLLE Method A, Procedwre A2 Dvaowilc Bell Flex Test
;jgi;sﬁfﬁ E*s:* ?%*35 &i‘ﬁé?i}d& ,?Z} ?3%}35 é&é‘kg}{f iﬁmf%ﬁ;’tmgﬁ%@; test

%:;ﬁ; o E&%‘iﬁ‘&%ﬁ& .‘-:;»i;."é%%} (vhie 1o Bexingy e *sg, %ﬁ:s%. i]ﬁ%&%}?&fﬁﬂi& ;}§”
passage over the mulleys,

3.1.2 Method B—3iatic Sirain (formerly Teyi Method
FRNTT ¢

3129 BMevhod B Procedure B Siptic Straln (fovmerls Test
Methed D FE Method Ab—rocionpular sischmons we on-

posed 1o & contichons elongation of 20 %,

31232 Method B, Procedere B2 Blntic Sivair Looped Speci-
men Test {formerly Tesi Method D 515 Mobod Bj—
reciongular specimess are mounted, oo looped foshion,
cansbg o contimaous strain o e applied on the ooped porilon

RLAS Method B Procedure BY Stufic Percent Elownpation
Test {formedly Tost Method IF 51 éi; Metheod Ch—dnpered speci-
mens ae eaposed B spuified pe e of elopgation {14,
i . it 28RS during the course of EXPUSITE,

3124 Method B, Procedwre B4 Sigiic Strain THangular
§§}g€:§§§f§£z§ {formerly Test Method D 171 -—-dhangaler speci-
mens ae mounded wmowsl 8 wooden awmabel causing o
comdinpons straby 1o be appiied i e loopest postion.

3.2 The Procedures appear & fdlows:

Frcedns—Desriion Seciong
Al—DyEmic Tengdie Fongsiien 710 (oimely D B3935 Mathog A}

AE—-DnnETe Bol P Fi-4 {ioumerly D EREE Malhoo B

Bi--Sfaight Specimens 1T vormeny [ IR0 1148 Metoa gy
{Slalo Borgalon

BE—Bait LOnD Specinen TE-EVR ey D BT 1140 Maihnd B

B Tapsnd Epscimens F-FR0 Momnery DEIRD V4B Mt
iSial Torgaion

Bed-TrErupind Sraniners 55 formeiv D TITYH

4. Signtfcance sl Pse

4.1 The skgaificance of tese test methosls Bes in the sbilliy
i differentiaie bobween $he deprees of orone resislonce under
the fimited and spechied conditions of the accelerated tosis,
Thee degree of resistange heing jwlomd i@} ihe appearence il
magnimce of the formation of cracks in the surface of the
subiect mek

4.2 Bnse
LEIE §§ s

simple,
5 abil-

éﬁ%ﬁ;}gﬁfi%:a-% ; ;i{;& Eaﬁé’; imiﬂa
copsauner siepiance, refaee purposes, r
ment.

43 These meheds are nol secessarily saifed for we in
prrchase specificptions as there oy be oo oowelation with
soreice performance o8 aotual service condifions {oubdoor
enpusare) vary widely die o peopraphic Jocation mwl, there-
fore, may not vicld repentable or reproducible resulis

w3 %’m %;w@:i %’ma §’>§§§€§§;§:§£§
apch. ond dewedop-
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5. Apparatos

5.1 The apparsins emplovet o provide o contrelisd awd-
goneent confnuing specified concenteations of ozone and
jind pressares, & specilied fomporsiures, s deseribed In 5.2,
beng common e all feyd methods envmeried herein The
sillary equbproent required o perfony dividual proveduses
35 described i helr sespeciive woiinm.

%;3 Eone Test Apporatas,

§ }’%’fi {"‘ Sﬁ&ﬁgéﬂfrmsfﬁeg it} ??ﬁ;i‘i%%’%ii@x nm iéﬁ“zi w %‘iifi;’ﬁfi,‘%%w

gk danennl o pne, An pecepdable ovoge desk cham-
pr may be ndividually massdiciured fov o pardiosder applice-
fiom, or 3 eommersilly smnelactured chamber, The orone fost
whambers shall conform to the following requircmenis

Home 3—Dalw’s Law sl the pon sguotion s seed 10 sy opins
cosbant e partid preaseus. The pactial pressiee of swone I & oulztops with
#ir, ?{%’J}g}?_ﬁ S géswﬁ. i ﬁgéfééégﬁgﬁﬂﬁézﬁ {mFal

{¥3 ’é”i@{* éﬁ%%:... é&%& .ﬁ:&&;ﬁﬁ?ﬁﬁ{ﬁf shadl e arepssible throagh g door
having an adeguale closwre mechenism ared sl (o prevent Toss
of partinl pressure o wdversely affect she ovone concerdiation
{evels throughout the duration of & fest. 1 is recommended thal
the dooy hove p meass by wiich (o §’§§’€§§* et inadverfert opemdng
dring fhe irdended duslion of ¢ sl
gecess door oy be sgmipped with e oheervation
w%%’;i?ﬁm Thils shadi b of %ﬁ&;}%’ﬁ@ phass el slwill be sealed 1o
prevent Joss of pankal pressure o adversely affect the caone
somperdration fevel theomghout S durstion of o oSt

{33 The nternal chamber may be sgqubpped with 8 souree of
Huminston. 1t shall e siteated In o menner so that saither e
semnperaiure of the bemal chamber, e czone concentiulion
ovel, or pariid pressure is adversely affecied. Mumingiion k1w
e wsest in o n de ;‘%{% f&%i’iﬁ{’?‘é’i% §§’§§§?¥E€§§*§j four ko
vipwing of ii@ 5
cimwEculive 5
any gi‘%‘-ﬁiﬁ}. 2;%“%3. §>€§§“§.§,§§? §§?§§*§§.§.€§§ﬁ$¥s iietermiﬁaiwﬁ& a;‘%&.
e reemires wmomioring amd reporiing,

{43 The todermad deenber mwy be aawipped with #«:§§%§%x§% o
rarks, on which fo place specimeas. They shall be onasi
of @

material with minimal resction o oozone. prefersbly
s sieel They shudl be of 3 desipn it muin : the
the indvodection, ciroadaibon, snchange, o exhaust of
sie-omone miziuel

£ The intemsd volume of e chambor slal be oo fess
. The iniernad chamber volwne sy be
{ oo g{};’;@%ﬁ; aiion
frefer (o 520 ;

52..2
than 03] m
gieater, provided ii’gi* prescribed levels

sl pot 1 are mainiained
Mede 13
5213 A means {07 generming, messuring. ond conroliing

oroge concentvntions dovels and et pressore shadl be




e ey hundhed
B ol meean sen

% ; ’§’§§s§3 _%%f%ﬁ“f%?-@ pethod of ozane
hey guarte UV, corona dischorge (dislec-

Eix :’éfi% HEY, 06 pobvm
: .,.gsifa%w;:?w ﬁiziﬁ. e;%%.. w0 oy i
*';,g%é §§§f%§§i§ pressme gre geeenishle, provided dhe szgg%:fs ?zifii
eomeniidioeg of orone and parlinl preswue we ke B

vibed i Test Methods
SRR EE ot %ﬁ?@m@%ﬁ %ﬁfi‘i §'§§

P fi.{%i’?% a
; g§§§€:§§i wie filtmion of
we §’;§§§ be provided. The
aros shadl e mbsimiasl, either
i?éi“i‘%i g}; Hlirmion, o destcont, or by olher means.

5.21.5 The How of the poses (ol and ovoncd shall e
iﬁ% {%ﬁﬁiﬁﬁtﬁ i the chumber in a peewey il provenis sl

on.

s ;?%3: §§3§§§§§-§Wﬁ ;.sf; v
poxare yesulis Foen the introduetion

a:sf a i’;’;&gﬁ%ﬁ%ﬁ?a x@s%i’; %‘i’rz’%i o ggsgsfgr

;,:;f st §§§§$§%§¥E£§§’§&
£F} The exchonge rie w3l vary with the pas (abe-oepne

mizture] level, fomperatue, raeder of el specimens igire
dueed, and fheir rewction with czope.

£2} A gas (air-ozone mixtures exchaige rate of 75 % of the
iolal volume of he miernal chamber per minuie has been Tomd
0 b an avcept Fle and adeguate s, md sdhall be conslden
i be the midmem aceptable mie of gy exchimge.

£33 As Indicwed, (93 eochange mle will vary, dependent
upin the eromeraked worables, amd the pinimom exchange
rafe shall be estabdished fooadlv, as spreed upon belween
customer and supplien, oy bebwess labomiories, et shail not be
fess §§§§i€‘i that desoribesd in 3.2
5 3&, » ﬁs TS i&f ?i%&%ﬁifég s;’;ﬁs&t@s&i iﬁ&%ﬁ%&w u%fff;’iﬁéiéi’?gi’%

ii‘%&”ﬁ&ig&i’?i ’sfai% oel iﬂg %&mugﬁﬁs‘gi the
v shall be oo fess than 0.6 ms
i) i’;}s&&&a&ﬁ ;;% ﬂi'} + 1 mm {157 = 00 ind from the
Feclie of the fan blades oo the heeoal side of the
i:%}ﬁ;ﬁ%%sgzgz

ﬁfi‘ﬁfﬁ iﬁ%&%’&ﬁi’%‘%%ﬁ'@% %' | ;:%{3%@%%’:% %%%é ﬁ%{;%isi* ii"%:‘ii%"% the
i‘%%iﬁ’%?:%ﬁ‘%’ with mn ozone resisiant seal that sssaares (he inlepriy
F ihe motor ad he intermal chamber,

i

23 The fan Bades shall be recossest from the chamber and
separaded, or sngdosed, by o peoiecive mesh or prid-like cage,
5208 A means of conbrolling e nieongl cloonber tem-
peiature 1o within = 0 (. LE"F of that established o
desiral, tuoughont the dun ation of & test, shall be provided,
= siandant e %%?%‘%%3‘%%?%“*’%&%‘%‘% hall be 40 = 1%
1.5 "L Other lempens ertublshed lovaliy,
spreed upon beleoen %ﬁ%@{%ﬁ&xﬁ* §§§'§i§ %‘i;g&p ier, o %sif%wf%ﬁ.
isbosmtorios, s m

- ...§ %3 L ?&%ﬁ%’ﬁ"ﬁéﬁi %§’§£§§§ b eqmipped so fhol comerdidions
of nzone are & afedy exhmmsied from the internag] tost chamber oo
& e B dndioduee Bem B e onarsl aebiont sinmsphere
fredor o 1. shuld §;'§§2* é‘iﬂ‘i:%‘i‘i’ﬁ;:é shed by property echees-
j rom §§§sw internl g ﬁi’iéii’ﬁis&?i“‘

g

., Horards

] Warnbnge—Uzone 5 o huewdous substooce, Cossalt
s fodionw sl appdicable Jawes, riles, snd repulntions reparding
eEpOSIYE [0 OYOne.

ﬁi»{}?%{;gﬁfi{}?% ’fiﬁs@

7. Apperaies

1.1 Flexing Device:

1.4 The device” psed for this test consists of a fexing
framerwork, o mwior with pear hesd reducer, and an evcensd-
cally driven vorticn] shalt with 5 moprocating stroke of 25 mm
i1 3oy Tor the end of dhis shall, a paralled o 15 aliacled and 00
ihis a series of Fou duad clamps. Above and below the raveling
ar pre bwo slationary hars thal cordabn foor clamps sach. These
eomstitvie the Bening Tomework

P12 The setion of the flexing apparstus is to ampart &
sirgdehi-fine modion fo the clangs holding the tedd specimens:
fé?iﬁi“ %g;%’;i%i’ﬁi?ﬁ% o i§’;§§ §$§3 Dar, four on i§’;§ ML@&;‘?& %é:%;%; i

@g&yé}&sgzg. gé“gs& ik
72 f}”’ii??%»é"‘ €”‘ §§§§§§§¥§m”¥§§ﬁt weone ﬁ;’§§¢§,¥‘£‘i§’§§’if sl *’ﬁf{?%’ifi?fi%‘% B3

§;§§§§’§i§%&% flexing -é:%f %.%%; %§:§§&£3§;‘§%§;}$
oi 4 rate of 0.5 He (30 cpm), refer o Fig. 1.

* The sole soaroe of sppdy of S uppevetns (dodd DivnaBuend® nown s e
sammniies o i Hee B Ooeee Bossnh Banlpeeat O, u Diivislon o U8 T
1145 Highbeook foeme, S8 Aoes, OF 44300 oven e womre of silornuthe
popmpiiors, please provide this informetion o ARTHM Inmrmdticesl Headmuariors
Yom ooraraens wIB wooive ouefe conidenton &0 ¢ yeevtiog of ¥ mepoesiBle
vechmicnl comupivies,” whioh you vy siiend,
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S—ear P and sonendl (e

S—-Faveling Dey wiEh specknen ciampe, Ghen Suouph ool of 0208 chaDer
S—-giainrEry bae Wi epecen clamps

G FECHTENE

FIE. 1 Nelhod A, Procedure A5, Dyamds Blreln Ozore Tesler

& hiall be rectenpaiar sitips 1000 =
»3*13 §§€3§ miwkew I 2 5 o4 = 1 B}
et tmve heen pregored in
iR2, The é,i’;i‘%&?& or irection a:sf
3 g,i}fizﬁzsixr%f:i &ii}i% &§’§§s§§ be 0 the lengibwise i of
ihe speckmen, Duplicate fost specimens shall %:s% {psied ‘%&%‘%’iv
ever possible,

Hemp S I strongly sugpested Hat 288 rubber shests Bor opone tesiing

e poeed petaven slwrdens foll or podvester fied® 01 e do thickness
T il wil wileve midly © mesl corrercind robbess, AL the dawe
specimeny are out fr ozone teviinn the Todb con b reooved sasBly, This
frndshes o "™ mofere and the 24 5 or oter pro-test conditiopdey
period, con be recionsd from the formation of i fesh “Hosn-dee”
gurlare,

* An moversd, Bluzkdly srbed solwibvlons moophihulate Bl (hoPET 3o
bees ond saisfagiory B s pemposs,



& Frocsdore
9.1 Pre-Bost g&ﬁéf???ﬁﬁ%f%%m&ﬁﬁ??f?{?g Feriod,
% i ?ﬁi}? o testing, condidon all fes-surfsce (that s, 00
e 280 = B3 hat 23 2 2°Chy asenled npague
e hos an ozons-free éﬁiﬁ’;é}&giwgm Palferent con-
?ﬁ%iﬁé% e o be oominneed sepgpdely in the seoled opague
cigainer.

8,12 Select other pre-tesi congddifioning pevlods sonsistent
with certaln wchubcal requirements o puscheser s seller
agTesnenis,

82 Choerafion of Text Apporaiuy;

821 By wse of the slow-sperd swilch, accwnely posiiion
ii&%%%mgg ocat} faithe i’;}%&ﬁmgi’szﬁi of s stroke. Mot the
iosd %3%%%’%’&%%&% o clamp them In place 50 that oo Jiscemible
benal o5 bow Is evident. Close the door 1o e ozons chaenber
sod sllow o shovt peried 05 min for the ozone pardisd prosane
0 slabilize. St the wsl, aotbsg tbe e wad date of slaning
(=1 mink

822 The stuealard osonre panibal pressuee shall be 30 = 5
mila (equivadent 1o 50 pohim of B EPa stmospheric pressmel
Oiher pariinl presswes may be selected pooonding o the
particalay ebicctives of any wsiing program. Befer o these as
opdional el prossures. Measuee be ozone palial pressure
o g day B vontine work sl more ofien By special tesl
eondifions, Conduet this analvais with the chember confalning
test Ki)&{*iii@”‘ ns. I the nomber of specimens & Eept al 2
¥ %mg;%&* *'%:\EE%E §§}*’%€§§i“§§ pzone pasthd pressares will

magnitude of the wductinag of
DECTIE PRT -§. g&iiﬁ&&iﬁﬁ?f Mgty versns Monded” e esch e
of opsraiing varkddes smploved. This will wary fr each
inboratory. Refer o Test Methods B 4575 for cevae anniysis
'?f&%%ﬁﬁﬁﬁ?ifi

8.3 The standard emporndore shall be 4 2 PO
{1 = 2, Higher jemperpiures cause sovelernlion o e
rafe of ozone gitack. These higher iemperatores shall be
optinml,

824 Make observadions for defecting ihe sppemrance of
cracking of maximmm sxtension and with sufficienl froguency
for I ubde do detect e Besd appesranes of coone erackeng, Thas
frequency will depend on the resistace o seone Maﬁ;’k é}f’ %‘iw

way 8 o misimive wone partial pressie {*i’;*ﬁagw iﬁ%;%%
remove speoimens gnickly and keep the door elosnd us ;i%;;.s::i@ as
pissib

i Beport
#h1 The repovt shall inclade the following:
4.1 Desorigiion of the specimees, deniibouion of $he
rubber compoune, e end emperadure of valoonizathon
3512 Conditloning time wnd temperniure
314513 The and die of the stwt of expusore.
W14 Test chember moperatore, bolh emingl wwd el
measured onoa daily basis,
HLS Test chomber czone pactiad posssare, In Py, both
nemingl and that measwed oo 5 daily basis

Hdy
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LLE Type of specimen and slongeton or moundeg type
weed duriag the el

#LET Elapsed fiwe or momber of fosl ovoles do the finst
chasaved cmcking andior g de ion of the characder of e
ozone cracking 2t the various observation, IF fesd b W passd
fail, report e tofad exposure lime,

WLLE H desired, o photograph mey be faken to provide a
prrmaner reened for evaluaton

B Apperaios

111 Belf Flex Device:

$LLE The test apparsde shed] comsist of o smieble meid
Framework to aeoommedale the beldl and pullevs a5 specified
Pl The framework shall be pguipped i accepf eliher of fap
sels of §;§§§§€:¥% e %zf% é”% 5 i {28 ) dn dimeter and oo
wi,h §{f§’>.e. v "i”i’;g §§§>§§s§§’ §3113M a:“%“ %s%; ‘;ti si%f‘

_ : %%%; i?&% ’é&?w%’%’ié‘%‘% &;&mm; §}‘i¥§ :
gﬁ §§};§ §»§z éﬁs}‘fﬁ ;5&3&;&%% when wsing e HR-mm %ezfs’;%ifsf'
§%§§§£§?& %?iﬁ?i“ﬁéi;wﬁ;y the chrive shodl may be rotated &1 373 He
v i oy the speciBed beli rodation e, The lower
§%§§§%§’? shalt shall be afiowesd fo move ap and dovwn, beving an
{8-4g (40100 mess suspended Brom 38 fo mainigin sulfickes
fension on the spechnen bell o swhisve muximem conforme-
ifon of e oy specimens amd bedi sronesd euch §§§§.§§€§f§%

11,12 '
eetngatar box be used 1o howse B deviee. Fig 2 shy
fypieal ozone chamber veedd fop thds fest device, The {ﬁ.&iﬁ%ﬁ}w
siems of this box are 1370 by 330 by 380 mm (54 By 120 by
15 with a volume of 616 m® (104 in') Fig. 2 s o
schematic dingraan of the st apparades

112 Crewre Ohondier—The ozone clesnber shall condorm o
the reguirements specified i Section 5,

5.

FWERR

ARLEY

e EEERED
TR

’?%’? %ﬁ:ﬁ WEN

MAZE B ORROWIDE
BELY YEMEION

FiGs, 2 Schematic Dinprars of Methudd &, Proocedure A2 Tesle



PLY The stodand ozone pastial pressure sdwdl be 50 £
5 mPa, CHher partial gressires may be selected {0y specid
regeard fesd propras.

33, Test bpocimens

121 The specimen beli, oo wivch e %&%‘i‘i§§% g gather
enied of comenied, shell be %ﬁﬁmg}iy bele of | 1-kpfm® (32-
oEyd®) sguave woven cetton dock, 100 mm 64 in wide and
23 = 25 mm (90 = L indin ii?x%ii?@ﬁﬁ‘%’%i%? e belt shoukd

oo with @ frpiesd subber fricth
M a0 thick, B the belt con
we couled with o Sexible cming by
el o

s pement oy i}li’}ﬁ?f ‘i’ﬁ"%ﬁ%?f%aﬁ

opmme, This will seddue opome decomprsiiion by
eomact with these swrfaces, The ralsber coad so applied should

be cured. The et specimens gholl be prepassd by elther outiing
a spechmen W0 by 25 sum 6 by 1 in o s standurd Yenslon
siwet mvd comenting 1o the Bl wilth fe milled poain being
paradlel i e H-man {4-1n.) specimen §is;§§3g§§y of i %@a‘:ﬁé;’;’;w’;
shall be cawed on the belluslop a 3

preferred metlnd, sioce thoe is foss difF gine
%%g;iﬁ&iiii%ﬁ of he iesd specimen from the §t§§?§i i Ing ﬁ%}iiﬁg
The fosi is g’{;ﬁ“z%ﬁ ot with dueplicate speclmens

132 Fig. 5 stwows g drawing of o muliionvity mold wsed o
prepare molded specimens,

123 The coved specimen shall be 1080 by 31 by 3 = 020
man 44 by 2 by 015 il protected durdng owme by e wse of
slyminam foil or polvesier flm on the mrface {0 be exposed,
refer fo Mode 4.

13 Procedioe

131 Prior fo best, condition 9 free-surlace fost specimens
separately for 2B0 = 03 how 23 = 2% In o senled opague
eomaines thal b an ozone-free snosphers,

$3.2 Tooimll dhe bedt, with e adhersd specimens, oo e
padlieys i the sl chamber Sart the bell whea the door 5
s:fiei}%%&é For o chamber of the infernal volome a: mestioned in
1.0 2 peond of 3 gun s reguired for the ovome pantigl
pressure io sipfsbize, Alss For & chamber of this s e

“erapty” (e bel oor ied speciowens) orone prtisl pressure
shwoudd T sed %§§§;£§§%;§§u§%%¥ i % highey then the lended
“est” opone loved (e s, st z:%‘”;gi’;’;%;%; w & mPa for g oest
pressue of 3 mPal blake - pdfustments of presaare a8
ihe fost wrovesds, Additional > sdeike ceone level will
b oddabned i vollnge repudation & mabnisined on the osone
gensration i?{@i%@ﬁ&@ﬁ@ Expose the specimens Tor o porlod of
485 s iﬁ%‘;ﬁfi%ﬁiﬁ‘%ﬁ in Test Methods D11 a8 40 = IPC
(led = 2,

33 §3€§§’i§'§§§ the 48-h peried, observe the esposed speci-
mens of mazimam sl straln st dntervals of I hfor e firs 6 b
gnck thse gf%*;* *ﬁ% *’3& 3*3 a;%x:% é&%’s §‘§x,§: iﬁiﬁé’f?, %:o e with a Tx

ifie : 2 l}iﬁ*ii’ig §§§§*§

R iﬁi’iﬁi’igiﬁ’i %;;ﬁ'é §$§ igiﬁggﬁﬂ %?%?&%if‘f'ﬁii-é}ﬁ. §§§§¥T§-€§§i§.§ witi&. §§f§$ §§s€§§t§£'
opamn Tor & minbman dmed

i34 W desived, the expoowe may be continned for e
prpess of chaereing the mie of gisﬁ}&%i‘%@ of the cracks or e
development of any charcionsfics or smsnad soface effects,

b D 1149 - 07

4. i%%pfsr

atmre, both nominad and that

ure, in mPa, both

STRAT ECIMENS

15 Appueraius
i ?ﬁﬁé«zﬂ&mg Es‘im%{mé : ﬂ{‘vdm block s

The Block s

&2 §§3xh
: hwnf &

f’i%%ﬁ:;’;s;’fﬁ BEr 0 ozone shell b amed for fokaing g
specimens i the edpes of the worden Bk,
§"°’§\,§ ,&&z g?@ §§?§g§§m§§§§§§§ agled sl meolding %;%:f;?s;
5 by SIETS ) and of approximaiely Mo, 22
vkey shislding the specimens where teked and
%i‘f’%%ﬁ” §§’§¥? %ﬁg@& el the Plock, Brigs made fiom comunercial
alnmdmon sheet of Alley Ko, 2.8 gre suitable,
154 Ogone Chomber—The teose chamber shall conform
e the mopirements spectfied in & %

i, Test %§;¥#¢%€*ﬁ;§3ﬁ;ﬁ;§%

yin §%§;§§§3 it i’ LEE e “:zf:ﬁ’*;;‘f;i
o Pomctioe D3 31EDY having a
0 7. mimam and 2.5 mm {500
i § mmximnun. The “ﬁgﬁiﬁ:ﬁg grain”™ dwll be ln the lenpihwise
dhrection of the spocbnen,

7. Procwdore
171 Fondy festen the fesd specimens 9 one sl §o one bong

side of e et Pock, spaciop them & mm (055 oy apart and
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FHG. § Methad A, Proosthue A2 Bold Bchamailc

waing theee alnionm incks pey specimen. Then duow the sidps
aorpss the faee of e Mook o such o mowner as W couse un

exieasion of 2 %, measured bebeeen gage mavks tha shall b

PO oo €4 B3 cgmt cood comdered at the mdddle of each sulp.

Fasten e ofer el of each specisen in the some way o e

b of dhe block Moust the sluminum shislds

wpposite Tonug 5

?‘*@i’s& of the %%%ﬁ:%@
17.2 Follew i exposmye and othey procedwes described in

Beciio

s o1 each of ihe loug sides so thel the 22-mm
wrs {he Gacked ends of the specimens and e
s crvers the specimens o the bend on fo the
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FiG. 4 Spparshus by Mounilng Bhalohl FBubber Tesl Bpeclmens, Wethod B, Frooslure BY

173 Alierrie methods of mounfiog and sirelching the  be held in place by twee B amm €2 By vound head chromdum
speckmurs are peronitted providing they do notadbversely elfict plalwd ov gabvonized bron mechine sorvws. These sorews shall
the quadity of fhe ot be fred with washers on e wesleside of the base el and

— rerm s res e gaen o ) i shatl 1 o & counbasink. The screvws shall poss deoudh the
METHOD R, PROCEDURE BI—EXPOSURE OF BENT  sanet and through the crosspi v (1,25 i) from each

LOOT 5PF NS pint of grosspdeces ped ‘€§§§§ iii' center. These sorows
shatl peotande above the surdboe of the paned o a height of
: e

§€§, ﬁiﬁgﬁ?z&i =

i slips seow

e ¥ i the base as desenbed By 122
i84 ATl wooden paoeds, sivips, and crosspicves, shall e

pinded with o oomds of clear facguey or spay vamish,
15 Ogome Chamber—The ovose chamber shall conform
e the momirements specified in Seoien 5

iR st Specimens
! K : Pl The test specimens shall be rectangular sirips 25 mm
head chromiumeplated or galvanized ron machine serews (7 in ) wide by 95 mm (375 ind is fength, ool from standard
fitted with muts. Inbogatory test sheeis (refer o Practice D 31827 having &
E 3 ' i thickness of 1.9 mm (LTS in.) mbnimuen and 2.3 men (0,100

i} minus, The “milling grabn™ shall be bn U lonpilieeize
dhrection of the spechnen.

197 Dhaplicede desi spochmens sholl be tosled whepever
possible.

Z, Provadure

Y Looo the tost specimens ikl thelr ends med and §,§’§£§f¥
§ §,§§ 58 %:;’;f;%%z %%%%z i .g{;* wonmlen o : -

% £ iﬁ‘sg&viima %&3 eans ﬁ}f
machine fhat the specimens are Hrmly tedd I place,
Az p el of this procedure, 23 mm (] i) of coch end of dw
speciomen will te coversd by the wouoden sirips, wihich will act
85 & profectve shichl The maadnine 43 mn (175 ind of the

spechmen shall form 3 loop hoving 2 varcine clongation slong
iis Tength, as shown in Fip, &

Hi? Wiomel dhe ok of clamped %g%&ﬁwm on ihe oo
piores afached 1o e bose poned by passing the proinsding




e

L Fune Wigth

& : Fnigd
Buntiors when Clampad
fong % Bongenin
i &
2 W
_________ _ 3 .
Spesimen defaie g g
Lipmging & o8
¥ HWE
- o
__ & ] -
i uE p BE
. 578 1 0185

Fik. & Cross-Buriionsl View of Bowmied Looped Bpecinen
Bhowing Eloemaiion o Different Parls, Bl B, Procsdiprs B2

machine sorews of the pare! between e pairsd wonden or

duminum sirips and s
shown in f

wdng them with oot and wasbess, 5

213 Follow the exposme and eiher procedures deseribed ia

Rarhion 24,

METHOD B, PROCEDURE 83—-EXPOSURE OF
TAPERED SPRCDBJENS

21, Apparaiss

211 Mouniiay Frosws—Wooden fomes for mounting the
fesd specimens sl bave the following disensions: inside
wdth, HH w4 i) overall wadth, 170 mm {? i&%‘ igz%‘ziﬁ
fength, 38 mm (12 w); ovesall leng
constraciing the frames, P mm ( in
shafl be use

242 Fostesprs—Alarmd
%.%.%‘g:sg Moo 385 or s
sguschmens 1o the wooden frame.

L el the ssembers %%*&E i:%%z gs:*z;iisfe;ﬁ with {%e:&wé&
using wilerpronf gloe for e bond The frame shall be planed
&;&;%ﬁ& and puinted with two costs of clear Inogquer or spar

b D 1149 - 07

F13 Anple Sirips—Alm i‘ii%‘%%‘i%‘%‘é strips 36 oan (85 ind wide
st of approximately Mo, 22 poge. for dhielding the specimens.
Sirips made from commercial Alloy Mo, 255 we suiialde,

F1.4 fone Chamber—The oeone chamber shadl conforn
i e sogquirements 5 in Section &

22. Ted Bpecimas

2T The s smelmons shall be dis-cul lapoed st
baviep oufside dimenzions s dewn In Bz T o Bom
seasdand laborafory iost sheeds hoving o thickness of 1.9 mm

(BO75 ind windmom snd 2.8 s (010 00 e, The
g; i shudl be in the E%gﬁm;% diection of the %;?%ﬁ%i’&’i%"&

25 Procedure

23.1 Place an identiontion sk o the biood esd of %ﬁ;
tert specimen, vsing materialy thar w3 o have 2 dedeterd
effect on the sp v durbig aping and ol shall met extend
pevond e arew covered by the sluminm aople sivlps.

#3.2 Buperimgose upon e ';5%‘“%;33%{3 & empiste condiwa-
g o e dimensions sheem in - rosk amark e %§:ﬁxf£:§;‘§'§%;’;.
with n sk pobnied peacil o aa:&ﬁ&‘%i“ﬁ wilh the hdes i the
fernehie.

E33 Draw porallel lines o the frame af the desired distance
i pive the wouired oversll clonpadion In accordsnce with e
fodlowing table:

- DiEance Dotesen
vl Einngatin, % Pewaligl Lines, mm {in.}
19 14D (5.50
15 146 575
20 152 (6,00

234 Faeden the syotchest specimen 1o the frome i snche
mgnner thed the Tsdeners or staples dven through the perclied
dhods o The specimen will coineide ek the owl polnts on e
o Hngs. These awl points are speced aocording 1o the holes
10 3 lemplate Tor the required slongalion, & shown o Big &
Hecpuse of the wpen he dongation for ay one s will vary
widh dhe width of the slgp By pleciog bench mardks a8 i%?giﬁé.{
intervals %§€3§’;§ the confer Hine of fhe wperod sirdp grlor o
siveiching, i i possible 1o deformine ihe perconiage elmgation
for moy given grep by mepswing e disdhoce belwesn e
bench meeks after the sitdp bas been sloogated, and appdving
the foflowing formuin

Elongbion, %

= [ - L 1% 10D i

FHE. & Assarmbled Panvl, Bhowing Bethod of Boundng Looped Bosslmans

2
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FiG. & Torophis for Bpaeing Holes In Frame for Bounting
Elongaind Spesihene (Boohis Shown B i 15 % Flonaalion

b afier sbrelching, and
%:s%z? e %i?é?i%%%&i’ig

APORURE OF
T .ﬁi.*&}"%{f {Eiﬁﬁ% m%i?‘%;ﬁ?ﬁiiﬁ?éﬁ

24, Procedores Comron o Method B
24.1 Biapdasd czone prossusss slwdl be 23 o, 5 i
Wi i, and 200 oon with g 210 % doderce o ench
pressuve fsee Mok | and Note 3) and refer o Bection 5.
117 Oiler portisd pressores may be seleciad aooneding o
doukar ponls of the st progoam, and they shall be
ares. The Dzone concentin-
el once aday forroutine
weork grd wore ofies for speciad tost conditions. This moeamnre-
merd shall be made with the ozone chamber Vloaded” with
sgchemens, I spechmers are londed inio 2 chamber thad has
sied of ozone, e ozone comerdraiion showld reech
g - %%2&%:&3%;’:% oFcne concentiation within 15 min
yaks with Yhee chasnber contalniog sl
‘;‘?ﬁ;iﬁ;’;&; ‘%*‘%ﬁz;fg %%f;w:z& pmber of specimens & kept 2t 3
e, Vempdy and Moaded” ceone poartlal gressures will
closely apree. Dhdormine the g finde of the reduction of
oreme perlisd pressare for “empdy” vers saded” for each sed
of oporsing varbibles emploved. This will wary for each
%ﬁ%ﬁ?ﬁ‘%ﬁiﬁi? Refer to Tosr Methods D ASTE By ozone amdyshy

the jrs
rederredt o os optiond pankt pre
tlon or prtal pressure shall be ey

- wmdand iemperpivre shadl b 40 = 10 (1M £
L xféﬁégﬁxfﬁ%ﬁw affecis the mibe of ozope degrndation. Ciler
test and comiiioniag temperatires, elevaied or sibnorosd may
b selevied and mwy be of sippificant imporims,
43 Adivet the vonpe cluanber o comltions for expsure
pring o the aveduction of the %;:&;?e;"% eI
244 AN robber sheets for oxone indting shull be volonized
bedween dombmm Il 005 mem 0002 ind bs Wickoess or
s Bl of sintlar thickeess® These Blme wil]l mildly

b D 1149 - 07

sihere fo mosd commercid robbers, AL the Bine spechmens ae
epi for oveane testing, e foll or Blm con be maally mawved
providing 3 Tresh auface

2.5 The foil oo il covensd sheets shall be siorsd o an
prone-free stomosphere for o mindomm of 3 0 ol the apreed 31
e,

24.6 Brip off proteciive Toll or 8w, then oxend specimens
for Procedures Bl amd B3 fo the poesoribed elongmiion and
fasien thern o thely respective holdors, Bend the spechmens fir
Procedure B2 in e fonw of o foop and fasten in the holder
heretodore desodbad.

Home 3—Uhey types of specimens may be tesied, b 8w reells sy
not agree wills ety mads wilh shandurd specimeay, (Bes Test Relhod
T3 IETY oo mee of 5 spocien having » Siengoler oross section )

24.7 Ipdtinte conditiondoe immediately afler momaiing
speCimeng

24.8 Condiion the monmied specimens v 24 I in &
prone-free Wimosphere i the fomperanme af which ey me o
b exposed 10 0RO,

2480 Mindmbze the thme of smposwe B wnhienl conditions
dhuginp wransler fo e opone desl chosnber, which shall heove
been presed 1o dhe agreed fest femperaiure,

F4.8.7 Oiher conditioniug Umes and procederes mme be
peed, bt shalt be cleardy Selicaeed o fwe reporl

#4.9 Begln sxpesum g the proper lempernture and orone
prartind fresswe

24,160 Make obseevations for doteeting the oppearance of
racking wi b Froguency i be sl o defect e fiw
apgaswanie of veone oneking.

24,101 Tz fmgeency will depead on the meisans &
prone atack of the mbbers being lesied Fecommended
cbasrvaiinn gt Hication s TH ot i the cpse of e
irtamgnley speeunen where e ﬁ’;*&g mification shall be TH (refer
o N %

4.1 When comparizons e bring mede with g standid
yeference mnderial, exposures may b made for g fixed fime
Errluste the degree of oracking vsing o agreed upop sosle,

25, Heport

25,1 The epovt shalt inchude the following:

2511 Descriggion of the specinees, wentificatbon of e
subber compounds, Hme snd femperaiure of wilcanizatton,

2512 Comditioning tme and femperature,

#3513 Daie and fime of the stan of exposwre,

ZR14 Test chamber temperatore, both nominal wxd fGed
meastred on o dafly basis,

25.1.5 Tes chamber opone partial pressure, in mPa, boh
pominnl snd et messured on o daily basis.

5. 0.6 Type of specimen and clongaiion or mouwting v
wped duging the fest,

25.1.7 Eapeed fime or sumber of st oweles o dhe g
phserved crmking or a descripion of the character of the oaone
dne o the various fi"é’?*;{ff”?éiéi?i’i? or oth, I festing o
feport the tolal exposuse

25.LR W desired, 2 photograph may %:sxz* pken o prevelde a
prrmanern vecord for evalustion,
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26, Preckdon sadd Blas 27. Keywords
26,1 3;&;;& ol meihods and §>§%§£:s&§:§§§§’§% wedd ﬁf%%ﬁi* iy

sed for {§a§*‘aﬁm:§§ WE R
¢ aprlicable.
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o intriremerd of sl ngtds. e enfimly e oW TeRDOTEIDEY

Tl sharpdiard i biec! brevision atany tine By e reeponetle heohning
Frpd ievisa, e PEEDIITVEC O WITERER. YOUT COTHRETS et
B BR0UE D BITTREe IDASTY ipmaiony Hesipusles. Yo
TREHERN DOADR DO, B v may e I vou teei tnat
FHEE YOUT VIS D0RT b (e A4S Commiltes o SERGREE, E e GI0DSS ST DEIH.

-MQ@ BT mURE 58 FIWIRET SVETY IS ous and
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