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Abstract

Rubber thread is an integral material used for making several products, such as
textiles, garments or medical devices. Nowadays, there is still no international standard for
rubber thread specification. Thailand, the largest world rubber thread exporter, currently has
two national industrial product standards for rubber threads available in the country (TIS
2556-2554 for rubber thread specification and TIS 2577-2556 for test methods). Thailand has
also proposed for being a project leader on establishing the international standard for
rubber thread specification and revising the international standard for rubber thread test
methods, based on the two Thai industrial product standards. This research project,
therefore, committed to gather information, comments, and advices from both academic
experts and stakeholders, i.e., manufacturers and users via meetings, on-site visiting, and
testing rubber thread samples. The properties of rubber thread samples from Thai
manufacturers were also evaluated. The Rubber threads - Specification I1SO draft had been
approved for registration by I1SO/TC45/SC4/WG1 Rubber thread from NWIP as CD in the first
year, from CD as DIS in the second year, and from DIS as FDIS in the third year. For the
Rubber Threads - Methods of Test, the ISO draft had been approved for registration from CD
as DIS by ISO/TC45/SC4/WG1 Rubber thread resolution in the second year, and from DIS as
IS in the third year. Then, ISO/FDIS 20058 General purpose rubber thread — Specification was
submitted to I1SO by Thailand to be circulated among authorized I1SO members for
comments, and ISO/IS 2321 Rubber threads — Methods of test was also submitted to I1SO by
Thailand to be implemented for publication.

Moreover, TIS 2556-xxxx Rubber thread and TIS 2577-xxxx, which are conformed to
ISO 20058 General purpose rubber thread - Specification and I1SO 2321 Rubber threads -

Methods of test, respectively, were also submitted to TISI for implementation.

Key words: Standards, Product, Rubber thread, Methods of test
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wiseeyansy Tud w.e. 2558 wazUsuin 104,539 fu Anluyan 232.78 dunseyansy Tul wa.

2559 AN5197 1.1 wansUSunalazyar1n1sateenduneens 3 aduwsnvadianiul w.a. 2557 w.e.
2558 way n.A. 2559

M13197 1.1 YSunauuagyasinisdseeniduriiesns 3 asiuusnvedlaniul w.a. 2557 w.e. 2558 uag

W.fl. 2559
Useine W.A. 2557 W.A. 2558 W.A. 2559
Usaad YaA Usaad yan Usaad YA
(A1) @1unsegy (A1) @1unsegy (A1) (@1unsegy
g13g) an3g) g13g)
ng 96,557 269.91 101,139 242.13 104,539 232.78
Ju 49,287 243.07 26,338 137.97 19,742 94.23
wnalle | 49,803 136.30 55,764 132.81 ¥ *

vanewn * Sslaififeyasionu a fudl 14 nuaius 2560
71311: Global Trade Atlas, 2017
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Uszinelnelugruziidufiludunisndauazdmmiedusesis @nsdeenuniigaly
Tan) wagldfnmsgrundndusignamnssuiifodfuduions 2 smsgiu lun

1) ueon. 2556-2554 IdUMBE4

2) wen. 2577-2556 WNAdOULIUAENS
iumsiasemdnduliAnunasgusdnsueidufosiidussiuseninassma Aa IS0 iefnw
unuwnsdufiinludunsdseenidudiesns uarannsomvaudemanssuazdoiiuninasi
aunlusnssuiduusslonilifuduanuasfldiansluysemalnowasialantd fedu
ANENSTUNSIVINGUIATF IS 253 (12.253 1Fia) (Dagiiufie AnznssumsIvInsseaan A
29) filFsunsusistalnedtinnuasgunantasigaannssy Iausliusamalnedudiinlasinis
(Project Leader) Tun1sitnunuinsgIunandugidunioe1sseduseninalsenalunisussyy
ANENIIUMFTINIMNTARILT 45 BrakasHAnAuIEns (ISO/TCA5) AnznsIuMInIMsees 4 nguvinny
71 1 (SCa/WG1) iileTuil 28 manay n.a. 2556 Ha¥uil 1 naeAn1ey WA, 2556 & LN1EUWE Ussine
ulailde etinsdavenespuliuduaseiududesdnifodiotamindoyandumamnatuayy
UsgnountssanasitmuauarBusuanuldld (method validation) Tesisvaaaudanana ioldns
wmsIUEANiurular iU A satuayuanUsemaandndiulug/lunisusu 1S0/TCA5 7
faruduvszdtazadilpeivsamaandnitilanndy 25 Ussmadrsmnisussgaliiussnasgiu
hlwuumauaus] mahl quismsusznmeldidunnsgiu 150

uenNi spwriamssidumsdavisanasgiundndasiduienssyiuserins ssmaty
‘Ui%LV]ﬂIV]EJﬂlﬂLﬁ‘ua%ﬁwL‘U‘ug\!‘miﬂSx‘iﬂﬁﬂﬂﬂﬁﬂiﬂﬂ?ﬂﬂﬂ@iﬁ?ﬂ ISO 2321:2006 Rubber Threads -
Methods of Test lifiaTmgniosuasimnzansnndsiude

NNMsTINgEMaAsYgiaiiotsgnsiulsemnauasugiaendeulud w.a. 2558 Tneflens
wagndn fusienaduavmdaifinniasaliuiuinsguasngisdeusiie ffeides Iaenades
fulfiesurennuazamNMeuATA InsnsvisvesUszimaandnedeuenisigadullly
fismaieatu lunstuuauasgiussnitassmalufivsssy 1S0/TCa5 Fadudumeuddnydn
funeundstenmaduginlasinmaiauessnasguiivssmalnedniiionisuudssarusnssu
LLﬁ%ﬂ{]LﬂmsﬁwﬁﬂLmﬂﬁﬂ (Harmonisation of standard and technical regulation) Tgenaasriulu
piineondeulunisuszrunuyiauiunEs fusionwesaaznsuNIUSiwIAuINAsgLLaE
N195U50999991L 88U (The ASEAN Consultative Committee for Standards and Quality (ACCSQ)
- Rubber-Based Product Working Group (RBPWG)) LﬁasuammLﬁuﬁuaudauﬁwﬁamauﬂuﬁﬂww
ISO/TC45

Fremntl TassnsiasdgninauetuiieAnundamuunnmusiamnnvomanSosi dudne
grglunisdnvinduninsgiussauseninalsewme 150 lngldunsgrundndudignaivnssy ven.
2556-2554 dugnaens vasuszimalneiduiuing uazusulssnasguisuageudusinesnaseay
seninaUsene 1SO 2321:2006 Rubber Threads - Methods of Test Tidaiugnaesiagininzay
anunsalagtusudunisaivayusanasguduiesnssefussnina senafiagUssnnaldlu
ou1AR FIINISUSUUTRSs TURAR Sustgnanmnssududnenns (en. 2556-2554) uayisnaday
LumEENe (Wen. 2577-2556) vasussinalnglidenndaiuunsgIusenuseninssname
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1.2 ngusraeAraenisidy (nwsaulasenig 3 )

iieAnwinazdavidermunnasiaunwiivsnzaudmiuidusenng
Wledaviiiamnssundniaeidusesessiuseninassna Ingd1eds uen. 2556-2554
Yol
iendndilvithirsnnsgiunansaeidusesszdussnissemalulfidunuamaduns
AruauInsgIundadudiduaisedliaenadesiuluginine ey (standard
harmonization)

derdnaulsilinisusuUssmasgu IS0 2321:2006 Tilmnsgndesuazivanzasannd iy
Wladnringna wen. 2556 duseens uag wen. 2577 Tenaaeuidusesnsatuyiulga T

H0AARBANUNINTTINTEAUTENINIUTEINA Uanaslyl aus. Nansanysenialdsely

Fnguseasdvadlaseauddelulia 3 (2559)

1)

iWeAnwdeyaativayunazadnduliiuisnasgrundndausidumesiasefusening
Useine 1SO 2005800 2t FDIS visenioasgneld
iiefnwiuazUiuussmnsgiuisnaasuidusiisss IS0 2321:2006 Tia1ugndes
winzauivanunsaldagiu wazndndulindusiwinsgruiineaaeudusinaeessiu
sEMinaUsEINA 1SO 23215000 Tindesszneld

Wladnyingna wen. 2556500 atfulfuuss Iaonadesiussnasgundndasidufioen
FEAUTENINAUTUNA 1SO 20058:xxxx

Wladaring1e wen. 25770 atiuuiulgs Waenndesiusianasguisnaaeuiduseen

SLAUTEWINUTENA 1SO 2321 :xxxX
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YUNDUNITANLLUIY

2.1 ASAUMSYINSIUATLAMZATIUAISIVINTTAMEN 45 B19LasHAnAgiaNg (1ISO/TC45)

lassnsideiilunis@nwivasdaviiderinunnaeinuainivunzauveaduiiesns uay
nansulmdunInsgIusEAUTEnieUssna (International Standard; 1S0) Tagazdnsoutiainis
MURIUNAULATTUAITIVINITAULT 45 819uazHanN U819 (1ISO/TCA5) mMvun tagd 4 Junau
N,

=De

1. NWIP (New Work [tem Proposal) tauslagUszinaauifnuazaesdUszimaaudn
atvayuegtey 5 Usena Faagiunsawdlianiunisiavissnsgula

2. CD (Committee Draft) fumaunmsdnyhsnsnasguuasiouvedofnudiu
DIS (Draft International Standard) GE’JJUGIE)Uﬂ’]iU%JUIJEQLLfﬂ“UﬁQNW@iﬁWULLaSLaﬁJu%a
ToRnLiu

4. FDIS (Final Draft International Standard) $1asnasgruaavhefiauysaidmsumsiaioy
Usznels

Fumeurianueldinaruszana 3 9 Swramnsadsenmeldifusasguseiusewinssana
150 161 egdlsfina uenangideazdonihnununseunaiifvualngAaznssuNTIvINTAMET
45 g9uaznAnSuaions 1S0/TCA5 fagiinisuszquiulazafauds fAfededndudonisine/
Ans1eih/magou/Aavindoyanidinms nussraniolmtuanenssunmsivrinsildueiilag
A1UNUNINIFIUHEAT WY 9AAIMNTIU AD AMENTIUNITIVINITUINSFINEI 253 (M1.253) (UYaqdu
Ao ANZNITUNTININITILEN AT 29) LLa”ﬁmzmmmﬁﬁmmi 1033 (n1.1033) LﬁuﬁWBSWQ R
Usenoudefunuanddnaunasgiundndasigramings filsmguesinsnandainnass
wazionyuinauayuiiielisannsgukiuauiuseunUssmaandnluudasdunouaudsns
Usgmaldifunnnsgiu 150 dmsumsaniiuinuszninadvesnaznssunisivinig ISO/TC45 fuaeld
35n1sdeuenans (Circulation) eliusemeaundnlianufiuveunasdefnifiudsiunounis
sufunudielildnmsgi 150 uandlivegud 2.1
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1%
Y

89T AUTENINUTENA WAZI 1NN INTIVAARUIdUM BT RUTEI 1Y TEmARTUUTUUSe TRall

|

3

Il B

NP
(new work item proposal)

Deliverables

First CD {Committee draft)

\ 4

Building expart consansus )
or ISO/PAS (Publicly

Available Specification)

«

DIS or ISOITS (Technical
Consensus building within ) Specification}

TCISC ISOVTR (Technical Report)
for non-normative

' documents
Final text fo i
Enquiry on DIS ) FE‘E (FTnaI "DP';QH“”""Q as
(Draft Intemational Standard) IemationallStandard)

{1

Formal vote on FDIS Final text of International
(proof check by secretariaf) Standard

«

150

Publication of International
International Standard Standard

International
Workshop route Workshop
Agreement

JUT 2.1 Pumeunsaiiuauiielilauinsgu ISO

Ml s1wavidenaidutunoukaziuunsaliundeiielnlaswnsgIundndusidunie

[

TYTHIA

AANI5Y

WowAIAN 2557
(sunnsnauTumu)

|
fa\))}

Y Y

UAUTDLAKALILATIZAINTPIUNEN A UILEUA B8N

Y

o W‘NI ‘NI ¥ 1 Y a ¥ v a
- ﬁ]ﬂﬂi%ﬁﬂl}_j‘ﬂmﬂ’ﬂ@ﬂ bUU HNER P;JI‘U A UNIYINTT

=

LwaiwmwﬁmﬂaLLazmmﬁmLﬁuLﬁmﬁumamﬁmsﬁLé’ué’ww
SLAUTEWINUTENA

iquieu 2557
(Aufiunsneuiunu)

- desnunsgrunandueiduatse1sadu NWIP vy

ISO/TCA5/5C4
- WenvdlssnugndaduaensluUssng

d9nAu 2557

- diauesunsgundn fueiidudosslufivssyn ACCSQ-
RBPWG Afsfl 19 au 1npund Ussinadulailide itoveldes
aduayulumsunaspuduseswessunalnesilused
D UBYULAL TEAUTEN U TENA
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CYTLIA

AANI5Y

NINAIAN — A[AN 2557

FNDTIUTINTBYASINTUSIIRTTIURERSTLEUA B8

WeAAINEY 2557

AOUTDAALIUIINAITIBUINNINTFIUNANS UL URBE7
seAusEintssimaaty NWIP Tuiiuseau 1ISO/TC 45 AFad
62 qu Weuaun1l Useinaneninild uaznuseyududla
BATTAVANIULVDITININTFIUT 91na0u NWIP Wuadu CD

U & ¥ o [%
waztauadndugiilasinislunisudlouinsgiu 15O
2321:2006 TaNADULEUAEYN

FUIAL 2557 — NUANTUS 2558

3

Waiesrusiudeyadimsuusuuiluinansgruningdua
UM YELAEITNAFRULAUAN Y9 UNAN U Y
Wenvulssnugndnidumeedulssive

funAy 2558

YnaueauiImvt/noutefniueeseunsgIundndue

WusegnLarIsnaaeuLduaeensluuseyd ACCSQ-RBPWG
:’1 d' Y ¥ s IS

AN 20 Al NTINIANANLUDT UsginAuaLeey

Usuuilowazdasnaunnsgiundndusiiduiueauazisnaaau

HUIE9sEAUSERINaUsEWeRTy CD Wiy 1ISO/TCA5/5Ca

WU — AINHIAN 2558

Waiesiusiudeyadmiuusuuilesnswnnsgiundndud
AU YL ITNAFRULAUAN 89 UNAN UYL
Wenvilssnugninidumeedulssive

d9AN 2558

Usgyunmsesiunu n3.253 (Uaqdude n3.29) way 11.1033
wispnaunieuluntsUses ACCSO-RBPWG ASaft 21 o ngs
uglian Yssinanautud

YiaueauiImg/noute AniuYe 31N IuNAn S ue
s uariinaaeuidusnendluiiuszan ACCSQ-RBPWG

a

AT 21  nyauzdlan Useinailaulud

AUL8U 2558

Usgyunsesiunu n3.253 (Uagdude n3.29) way 11.1033
nAaN15UTEYN ACCSQ-RBPWG ASe# 21 au ngsueilan Usuine
HaUud

na1Aw 2558

Usgyunsesiunu n3.253 (Uagdude n3.29) way 11.1033
wiguaunTanlunsuseyy ISO/TCA5 ATaN 63 a Ll Ivd
UseinelSaLa
poUTeAnLALINNSIBUTNNIRTEIURER S U duABE1ua
as Y v Y ] 9 -
TenaaouLduage1asEausEineUsemaaty CD Tunusey
ISO/TCA5 ASSN 63 i 1oYW UssinarTama

5UIAU 2558

Useyum3051uiu 11.253 (J9gUufe n3.29) uaz N11.1033
NAIN5UTEYY ISO/TCA5 AT 63 o Lileadud UssinerTaaa
1 1 aa } % vV U Y v dl
wazdes1auInIgIVIENAaaUdusenatu DIS 19U 1SO Live
FeuvatafniuniunszuIuniIsaaly
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CYTLIA

AANI5Y

UNFIAN 2559 — NUAIWUS 2559

[ 6

- Weriosiusiudeyad mudTuunlusnaunsgIundn s
WHUMEY AL ITNARRULIUAEIIUNATNIUTE Y

AWUS 2560)

Uit 3 (15 nuAansius 2559 — 14 nu
funAw 2559

- Usggun3e3auiu 11.29 uag 12,1033 w3suAnunseuluns
Uszau ACCSQ-RBPWG A3391 22 au n3ann Useinelne

WweU 2559

- Usggun3e9auiu 12,29 uay 12,1033 Liedes19u1nsgu
nAnAUTEUA8g19atU DIS U 1SO e suvadafnLiiy
ANUNTEUIUNTHB MU

NwNIAU 2559 - nInHIAY
2559

- Weiesuswdoyadmiunisnaudefaiiuainnisisusis
UINTFIUHAA AU UABE1ALITNAADULEUAEE19TEAY
senIneUseina

A9AN 2559

- daweauiInl/noutofniuress1aInsgIuKEn sl
duigenagIsnadautduneedtunuseyy ACCSQ-RBPWG
AT 23 q WanduuIIg Usemnaiuyan

NugeU 2559 — AanAw 2559

- wssndeyadmiuneudefniiuainnisiousiawinsgiuy
NARAUILAUA B Y1 LALITNAFDULAUA NG EITENINIUTENA
avu DIS

NEAINBU 2559

- peudeRnLiuIINNSIBUT LIRS IUNERSuIE U B ey
WneaeudungeTERUsENIUTEmaaty DIS Tunuseyy
ISO/TCA5 AFa7 64 o naadues Ussmeauiaidy

§u31AL 2559 — NUATUS 2560

- YSuuilasranmsgrundnduiidunieeiagiinaaauidunie
1958 HUTENINUTEINANUNRTUTE YU UALEIT IR T
HARAaduA188190U FDIS wagisnaaauiduniesnaty
w¥easymeldlsiu 150 wediunisdely

- USuunlusnannnsgiu uen. 2556-2554 LdUA8819 kag Uan.
2577-2556 Tanadeudunees liaanadodanuuinggiu 1ISO
20058:xxxx General purpose rubber thread - Specification
ey 1SO 2321xxxx Rubber Threads — Methods of Test

- da3suvedeRniusiewInsgIu wen. 2556-2554 LEUABES
Wag Wen. 2577-2556 Isnaaeulduniggnsatiuuiuyss

- Yszyumiedaudu n2.29 uar 11.1033 lendeasUuas
USUUTITUINTEIN WoN. 2556-2554 LAUANEETT way Uan.
2577-2556 Fsnaaeuidusgsnatuiuusiiiauysalneuds

197 aus. Aduniseiall
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2.2 N1SNAFIUANURAVILEUA8819
2.2.1 N1SAUAIDES

MNnMsAnwIduggmUI e saansaulmringAuililunsndneenidu 3 ngu
THuA Eudee1afindnanne1asssuei 819sdunsel waze kel SuUEuieIRINnTfRINg
szaunsauveantiidu 3 nau liun Wudieenantiidanay (Round thread) wusae1amtidn
Awdbndnga (Square thread) uasidudneenmihdndmdeniiugi (Rectangular thread) uanaintiu
LEUAEE1TINUINNIBNAITUIN FIWSULEUAIYYNNUIAANANIZAINITARU mmmmaamﬂu 3
ﬂa:ﬂ,muq lauA vunadn (Count a9) vuanas (Count NAY) wazuunlng (Count #) mmaam
lmaaﬂmLmumasmLaumamqmmﬂwmammﬂmqasimm 19 LATIE uazeIINaN ey
dudneenantfanan wazidudesrmtdaduvaeuiiui sudadudesrusazauiauildlunig
NAFDUANURANE)

Frogradusnegnfivhumegeu Teun
L dudneensiinanannessssuAntidanausunadn Count 90
- AUMMENSTINARANNEE TSI AT ANALIWIANaNs Count 52, 42
- udeensiindrannenssssuniniindnnauvunalng Count 20
- Euseensiinananneeralrtnganay R36, RA0, R50, R90
C dudneenefindnanne 19 ssu Alasdanassitdadunasy

[
1l o tY Va v =

pg19l5An 1w osandudiesradunansausifldisimineluriemann sy 034385

Y

Fududesvermueyiaszifiogsanguseneunisvintu (seuil 1 ldvefet1sanguan 7 Utm
U3 24 f79819 UALTOUN 2 910 3 UTEN 91u3U 11 F19819) uananil idunige1edaiinig
LHOUANNANDIENFIINNER VI lnsTamdieg s madaudeai vuatIsIa lunsaaiiolnla

v ! A v a Y a Y P ) wa | IS a v ‘&J
mamwmmqmqmimaﬂﬂammﬂu LWEJU’]IUVI@@EJ‘U?{NUGW]’N‘] TneisgasdennISNAER UL

1. AURUIMYY (Density)

Ydudrpendluinainunuiwiudiein3es Densimeter (Mettler Toledo XS5105 Dual
Range) $1841UAAA8U0IAIUN UL UTDUFUF 18819 WSsuisufyu Ultrapyc 1200,
Quantachrome 3sldinafinnsunuiidnefing (Gas Displacement Technique)

N 8



(n) Densimeter (v) Ultrapyconometer

UM 2.2 1AT0edlainAnunuILuy

2. auvfitsa (Tensile properties)

o v v A v & Y A v I . . A Yo o X

dndudgensiiudule Tneldiasesiuduig (Loop forming machine) Nladnvinauly
1591507 1 (3U7 2.3) lunaaeuaudfiusefs (Audunsess donda wazaudaiionin) A
\A304 Universal testing machine (Instron 5566) aMux195g1u ISO 37 lagldaunsalfudntunasaeu
wuuiladaindululasenisUn 1 (3Ua 2.4)

sUfl 2.3 13esihuiung (Loop forming machine)

N 9



Mt T —

5UT 2.4 gunsaldulniunaaauiuui

3. FuUAaINITUNITI (Ageing properties)
dnduieeslduisdlugeuiigamgi (70+1)°C Wulian (168=2) $3lue auunsgu IS0

188 uidslunaaeuandiiusfaviemainsy wagsenunalujuvesavasvesauUinubsuwla

TudlaisunvanTaussmsasdunsganlllasunisuuLsa

4. ms&?’magfﬁ’a (Tension set)
‘L‘hLé’uoﬁ’waaﬂaﬁﬁ%ﬂ%awmaﬁmmma (100+0.1) fadwwns lUnsEalvdssosiawindu 80%

suaqmmmammaﬁmm IG’IEJI‘U’EJUH?EH?]UEJWUU‘V]W?I@ULL‘U‘U’N‘VII@‘\]ﬂV]’W‘ZJUIUIﬂNﬂ'ﬁUV] 1 (ﬁ‘U'Vl 2.5) ?’N
ﬂ’]']llﬁlﬂl!l’l (60+5) U9l Uaaa%ummaaﬂmumwunm (120+5) U 'J@ﬂ’)']ﬂJEJ’]’J‘UUVI@ﬁ@UE]ﬂﬂN

i’]ﬂﬁﬂ’i@ﬂﬁ%‘ﬁ@ﬂﬂ’ﬁﬁl@@%@]’l

UM 2.5 gunsaldmsunisnaaeunstnegss (Tension set)

4. @795 (Schwartz value)
Pndusggenmudule Qasldnseaiiudulg) lWadvrianuiadssay 400 wazuandu

naLlas 6 ASslaglivga AI8LASEY Universal testing machine (Instron 5566) Au@sgIU 1SO 37
g laNIUTUNAFDULUUI LIBDNTOUN 6 B UAILSINANNEASDEAY 300 NIMUSEUNITUARALIEU

ANSUANAU
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LK)
NANISALLUIIY

3.1 MIReeTIuTINdayaatiuayusenasIuNaadiuaiduiteesseiusEndntalsema

Hlosfes1aunIsundn Susidudiee1aseduseninal seme 1SO 20058 General
purpose rubber thread - Specification th ARIMmuAtaiuaNIAMAIN (Specification) Yol
Fudeens deifu fiTeTedndudeafumediaduiesnsanaainniglulszmanmageuiiie
Ussiiudaanuannsovesiudslulssimaiagiuniudedmuninusinuamiidduldvdoll u
\Hosnnidusnenadusdnfuridlifismieluioman {ideisnludesonueyanyiseds
MngUsznaunswintu Ao WWudeenssuiu 24 feghs kAR 7 UM Ussnaudeidudnenisd
HAREN9STTUTRNTSANAL Count 20, 42, 52, 90 W usE81aTinanNesHaLMTdAnaY R36, RAO,
R50, RO0 LavlduUs 88 197INAN1NEN955TU RLaYeIT AT ST dnama s RN

3.1.1 NSANYIITNISINAIMNAUILUY

ArIvLULUTe Ui e el iardevilmiheUinasestunaaoufigamgd
dvsummeaouluviesu foRnsinnsgiu Smhelumngniusegnuiadiuns 5lu 10 2321:2006
szylildiEamnunuuiurenduieenslasordendnnslatuna aovaslureavainauiignusy
AuMuILLTasTewaaldaunseiaiunaanuliassliion Arumuiwiuresonainanilie
ALY NdUseens B9l 2 33 16un Method A ldwauman 2 wila naufulitiaamuiuiy
oeflutefinaaeu wag Method B Tsiduiunisnaaeumis ISO 1183-2:2004 Plastics — Methods for
determining the density of non-cellular plastics -- Part 2: Density gradient column method
fusznaumslulssmelnglaifinsmaaouaudilusenisd Wesmngnélaifesnsadandn oedls
A wiadedoenislissyaudRsind ilusieanassiu 1SO/DIS 20058 Fe aEanmsuEeiuma
WnalgeRd nenaelauwdeinldiinaaeuniu 1SO 2321:2006 Method A §3Te3aldnaasm
APUNUIMUUVBUHUAIBE199Y 1SO 2321:2006 Method A Wy nsiaseualsazaelviaIy
mntuweifuaumktuvesiegaiuiesiideudien uenainty fe1erineuiianain
I¢nnnsindulavesineaeulunmsfiagszyivhesaiuassuieaudne uarunafiogiefliannsn
asuldFauanduzui 3.1 Wosnidudresdhiaeslianluis 3 dndiuvewestan @ndwd 1 19e
yuoaiefidulnanea = 23:77 dadaudl 2 lenueaiefidulnanea = 25:75 uazdadud 3 19
lemueaefiaulnanea = 30:70)

i 11



U 3.1 1dusneens C1/90 Amaaeumyl ISO 2321:2006 Method A

ag19lsfinu §3Tenere1um1aunsal Density gradient column (ISO 2321:2006
Method B) tlesnvuasy (Verify) uazudladlgmmsssymiumnuvuvesiogadusosiamnsy
A3fazfinuazidenuazuiiugiuannin Method A weegslsfinau Density gradient column
(Method B) shlderniflesandunounsinisuasavansreudsgeenuasdesiiandredannsgn
16un Glass float imsuAavuuLlutsiidesmsvaaeuidugaszyiumis Jallgmade §3dell
mmmm’?a@51@5am1m3gwuﬁﬁmmwmLLﬁquusziNﬁéfaqrmwmaaulﬁ (U3menyulng s Mudnin
wana@niin1sly Density gradient column wmlaidl Glass float Iuﬁaqﬁﬂﬁﬁ’aﬁaqmimaau) oS
Tlianunsonvauguundld waglifinhsnuilliuinmsmaaounadsd (suinermansuinisdu
wefiusnmaaeusensil widegiulisuneaeuidosnnieiesiielianunsaldamle)

fatfu {ATeddddonnisiarnuvuiuiudisiaies Densimeter Wisuiftsuiuay
wuLYeIseg s ee1esaudl 1 Aildainnisnageuniu 1SO 2321:2006 Method A (157971
3.1 WasA599 3.2) WU AFIRAUTILILLLAIBLASEY Densimeter fianugndes azain 590457
LTl enasseTeludesosiniinuesined1ailddosunnnefiavannisiinanuaainnasuld
wonantu Fidessyiidudememetoinaiiiniuseninanismageudae dsasidutladendniivh
TinafilaRananals

AN5199 3.2 LARIAIAIUTAUILUUYDIAIDEIUEUAILENT FINUI EUAYYINHNEANNN
gesTIHNIRAILIngariiaunIwiumdneglungy Low density (< 1.10 Mg/m”) ldusge1aiinEs
[ 6 = 1 U | U . . = 3 ¥/ Y
PNy NFUATIEIEIANUnILIUgIneglungy High density g4 fip > 1.20 Mg/m’ Uagldusgena
Mndnaneemandneglungy Low density (< 1.10 Mg/m®) uonanil lud18g199ndn1ne1
§55UYNPALLAMUNUILUUAININFAUAYYNNHAN NN 1T TTUY RIS

= 2 1% Y 1 A o al . yg < Y 14 Y1

Wanduage19ueiiegn Wedaaias Densimeter laglduniduminaiauailian
AUTUILUULNALAES 1.000 ¢/cm® NALTEUNTNAADILATARFUINEUAIYY19ILADYNTDANYINLA
0 FIvedeldasavdsudinaradueiiaweanegedifiennaesUeuiiiou a1na15197 3.3 asiiudn
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Aanuvuiuildannsliiidumnansasganiidnunuuduildnnnisldueanesediiu
fanane wiegnalsfin el inanInaaesieauuRgiuneada ttest WUU two-tailed test
seduaIdeiiy 95% (n1Aruan n) uhdAnuiurenduiesnailiiuazuoansse dilu
Fanansliifinnuuandsdusgaiituddy Feaguldifnarsildlunsiannumuiuiudeiedes
Densimeter MiilHasaf1AIuILIkY

UBNIINNITIAAIUNUILUUAIYLATEY Densimeter WA HITENYIYIUNITTNTO
a4 A A aa P = | v A = 9 v o Ay
\ATDLONAARUBUNLANNALIBENZITY U N15LEASEY Ultrapyconometer &ldnannisunuiaig
inglun1sinAunuIwiuYesilegauUIeulieunle 3ndeyalun1sed 3.3 wuil n15inAdny
NULUUAIELATEY Densimeter (Melduuazioansgaaiiuiinals) Tiauana1sainnisinanu
NUMLUUAIULATEN Ultrapyconometer ag19fiiadnAgy (t-test Uy two-tailed test zAUAIIY
ey 95%, AANUIN ¥) IneAUnUILLUTIAMEIATeY Ultrapyconometer agilAna@aninan

NUIMUUNTAAELATEY Densimeter
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ﬂ’]i’]\‘l‘ﬁ 3.1 ﬂ’NiJ‘Vm'WLL‘UIWU@ﬂLE‘Q‘{I‘UQ?WJ’]?JEJ’NﬁVIﬂﬁ@UG]’]ﬂJ ISO 2321:2006 Method A

Mgy wginssuveshegadushossiiogluremaniifinnumuiuusiie
E:G = 40:60 E:G = 35:65 E:G = 30:70 E:G = 25:75 E:G = 23:77 E:G = 20:80 E:G = 15:85 ﬁ‘;“U
MUY (Mg/m?) 0.992 1.011 1.026 1.040 1.048 1.056 1.071
C 1/37 A OHY OHY 2 Taiaeglidau a0y a0y 1.048
C 1/52 A OHY OHY 2 2 Taiaeglidau a0y 1.056
C 1/90 R W lyinoelsiay yiaeelyiay yiaosliay BRE) a0y Lianunsoasule
C 2/37 g EH EH g lidaoglaiau Lol a0y Wianunsaagula
(ADUNNAUAN) (AouaNTiAn)
C 2/52 o luaeylaiau a9y a08 a0Y a0Y a0Y 1.011
C 2/90 luaeylaiau a9y a9y a0y a0Y a0Y a0Y 0.992
C 3/37 QU OFt OFt QU o a9 a9e 1.048-1.056
C 3/42 g EH EH g Lol Lol a0y lianunsaagula
(Fouwiii)
C 3/52 a ot ot laaoylaiau a0Y a0Y a08 1.040
C 3/90 o laiaegliay a0y aoy a0y ave aoe 1.011
C 4/37 o ot ot o] o oRY lulaeylaiay 1.071
C 4/52 a any any ane a0Y a0Y a08 0.992-1.011
C 4/90 ane Ay Ay ane ane ane a08 <0.992
C 5/52 QU OF Ay Aoy ane ane a0e 1.011-1.026
C 5/90 R lyinoelyiay lyinoelsiay a0 a0y GRE) a0y Lianunsoasule

MW EG fie 8n51d3UY8I09HaNTEnIN4 Ethanol (E) #ie Ethylene glycol (G)
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a oAy oy o v a . = a ) oA v
M990 3.2 ﬂ')'?lﬁ/iu’]LLuu%lﬂﬂqﬂﬂqijm@ﬂﬁLﬁﬁ@ﬂ Densimeter L‘UiEJ‘ULVIEJ‘UﬂUﬂ']']ﬁJ‘Viu’]LLu‘UVIIW‘UWﬂ

WnaaounIu 1SO 2321:2006 Method A

A29819 ALY (Mg/m?)
Densimeter ISO 2321:2006 Method A

C 1/37 1.051+0.007 1.048

C 1/52 1.058+0.007 1.056

C 1/90 1.039+0.010 Lianunsoagule

C 2/37 1.058+0.005 Lianunsoagule

C 2/52 1.015+0.007 1.011

C 2/90 1.008+0.005 0.992

C 3/37 1.054+0.004 1.048-1.056

C 3/42 1.050+0.003 Lianunsoagule

C 3/52 1.043+0.003 1.040

C 3/90 1.020+0.009 1.011

C 4/37 1.073+0.008 1.071

C 4/52 1.011+0.003 0.992-1.011

C 4/90 0.980+0.005 < 0.992

C 5/52 1.019+0.007 1.011-1.026

C 5/90 1.024+0.005 Lianunsoagule

C 6/36 1.051+0.005 -

C 6/40 1.057+0.006 -

C 6/50 1.056+0.005 -

C 6/90 1.050+0.004 -

C7/1 1.097+0.005 -

C7/2 1.099+0.011 -

C7/3 1.206+0.005 -

C 7/4 1.175+0.008 -

C7/5 1.224+0.011 -
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a oAy oy o v a . = a ) oA v
MN197190 3.3 ﬂ')'?ll‘wu’]LLuu%lﬂﬂqﬂﬂqijm@ﬂﬁLﬂﬁ@ﬂ Densimeter L‘UiEJ‘ULVIEJ‘UﬂUﬂ'J']ﬁJ‘Viu’]LLUUV]VLﬂQ’]ﬂ

n5inMeLATed Ultrapyconometer

f29819 AUAUIMUY (Mg/m?)
Densimeter (1:!;'1) Densimeter (woanagaa) | Ultrapyconometer
fagnesaudi 1
C 1/37 1.051+0.007 1.023+0.020 1.1188+0.0004
C 1/52 1.058+0.007 1.035+0.021 1.1443+0.0010
C 1/90 1.039+0.010 1.002+0.004 1.1356+0.0024
C 2/37 1.058+0.005 1.028+0.003 1.1359+0.0029
C 2/52 1.015+0.007 0.984+0.002 1.0684+0.0037
C 2/90 1.008+0.005 0.977+0.003 1.0446+0.0040
C 3/37 1.054+0.004 1.044+0.005 1.1062+0.0009
C 3/42 1.050+0.003 1.037+0.007 1.1161+0.0010
C 3/52 1.043+0.003 1.030+0.006 1.1162+0.0026
C 3/90 1.020+0.009 1.000+0.006 1.0891+0.0059
C 4/37 1.073+0.008 1.058+0.011 1.1246+0.0017
C 4/52 1.011+0.003 0.990+0.009 1.0808+0.0023
C 4/90 0.980+0.005 0.966+0.007 1.0333+0.0072
C5/52 1.019+0.007 1.002+0.005 1.1067+0.0033
C 5/90 1.024+0.005 1.006+0.005 1.1076+0.0065
C 6/36 1.051+0.005 1.013+0.002 1.1094+0.0026
C 6/40 1.057+0.006 1.015+0.002 1.1155+0.0025
C 6/50 1.056+0.005 1.019+0.004 1.1131+0.0024
C 6/90 1.050+0.004 1.022+0.014 1.1127+0.0025
cr7/1 1.097+0.005 1.053+0.001 1.1215+0.0010
C1/2 1.099+0.011 1.051+0.002 1.1158+0.0036
CcC1/3 1.206+0.005 1.161+0.004 1.2243+0.0013
c7/4 1.175+0.008 1.131+0.004 1.2044+0.0012
Cc7/5 1.224+0.011 1.169+0.004 1.2442+0.0025
fag9sauil 2
C1/37 2 1.042+0.007 1.017+0.019 1.0727+0.0005
C1/52 2 1.043+0.008 1.023+0.020 1.0906+0.0007
C1/90 2 1.038+0.008 1.018+0.012 1.1167+0.0016
C4/37 2 1.017+0.004 1.006+0.008 1.0740+0.0005
C4/52 2 1.000+0.010 0.989+0.007 1.0666+0.0010
C4/90 2 1.001+0.007 0.978+0.008 1.0568+0.0035
CcC7/6 1.175+0.005 1.137+0.008 1.1929+0.0050
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79819 AUAUIMUY (Mg/m?)

Densimeter (1:1‘:'1) Densimeter (woanagaa) | Ultrapyconometer
cr/i 1.090+0.005 1.054+0.007 1.1312+0.0026
Cc7/8 1.178+0.011 1.133+0.005 1.1966+0.0007
c7/9 1.186+0.008 1.152+0.004 1.2112+0.0014
Cc7/10 1.102+0.007 1.071+0.001 1.1177+0.0007

3.1.2 NISANYINAVDINIAU

W29v (Grip) Lﬂuqﬂﬂiaiﬂizﬂaum‘%'awmaaumﬁq (Tensile tester) §slu IS0
2321:2006 53yl aduwuyle (O-ring grips) M1y 1SO 37 ﬁé’ﬂwmzﬁ’maﬂﬂugﬂﬁ 3.2 (n) 33904 B
dwiulddoiadumessniaiion 4.3 fadwns livanzaudmiusegradugosns siion
Tunsneaevaudiusaieiu TRREEEA el A I AT R BTV R L sousiielRlduinddasanves
Euseenausazauin (Count) Wi (Uszanas 8-10 asefiaduns) feu @udssnusazeuin
(Count) Azisruruseulunisiuseudilduwingu @udieens Count Adeidudieesfiflidusriu
gudnansvuelvgaztuses uiuseuiitesnindusnesna Count geifidurugunasuunmiin
W Eudnees Count 37 Az 12 seu luamsidudiess Count 90 Fawiud 66 sou vinlw
udeestuduuaznanooniiniedlaiiogis (Gos B) Taslawiznisvadeudiaiodm (Schwartz
value) ﬁﬂLLﬂﬂﬂuEUﬁ 3.3 ﬁ%%’sﬁﬂ@fﬁmLLUaﬂﬁﬁuiﬁﬁmmmmzam’anqsmmaauuwm%uimalﬁ%u
Fuugindusznounistauanddugudl 3.3 (o) nanfie fee B dwsuldfegnadudessiunii
24 adLng

B=43mm B=24mm

(n) 1SO 37 grip (1) Modified grip

'
LYY v a

3UN 3.2 duanu 1SO 37 uaginduiinauuas
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(n) 1SO 37 grip (1) Modified grip

v A

5UN 3.3 nMsnaaeueadesnlagldiduidunu 1SO 37 uasiduiidauuas

feiu deifunsBusuinshviidauaduiiulinafidedeld fiseialdaosdnulng
thfdudeuuimagevantisiwazmameinlngldfogruduses eiindnang1sssui
wi@anau Count 37, 52, 90 Taeiinanisvaaossauanslumsned 3.4 wag 3.5 dadieiAsizinanis
NARDIILALLUATIUNGADR t-test WUU two-tailed test AszduATITatiu 95% (MArLIN A) WU
audRusefuazataresnuenduiiosildiisu 1SO 37 grip wazautRuseiazaiaiodnues
dugoeailivhduiidaudadlifianuuanssiuegiiteddny Ssasuldimduililunsmeaou
lufinasoauiRussiiuazaAaosy

MnRanITaaesUdl Fadufidaudanuisuiteuiuiaduniy 150 37 duldenitl
uansnefuegsiiuddy wimanangiseiauelsiimauasundasiiduildlunsmaasy Téud

1. sgwinmsvageumaeiv duseesinagvaaoonansesildfedns @Auauly)
Yeeadu 150 37 Jeliumnziunisléoede wazervdmadenfinaaouls

2. wiiudlevsuiidaulamnneaevaudiusiadamilliunneesadtoddy
LLm'msﬁ%éfauﬂ%uﬁﬁﬂﬂmLﬁamaaumma%mLLaxamﬁ’aLLﬁaﬁqﬁ?usjammLaz
TawunzAunslganuasy

3. shdumumnmsgu 150 37 lalldgnesnuuuanldldfuidusesns Ssnamaasudes
Wufumatenu (Fegrslimsiuiy) fdudnaniumunzdmiusegdifuens
To34 (O-ring) Airestugusniany wagiiadudua1sdsdl Driven Fsgagluntsvsu
anene

uananiu §iTedsldansdnmuiureinisiuseuvasiedadudnsesiriinade
duvRnssfansely gﬂﬁ 3.4 LAAIAIAINLGILLSIF (Tensile strength) Yaddudnee1afindnannens
SS5UMANTEANAL Count 37, 52 Wag 90 FEFILIUAITRUSOUTDLEURHEE FINUTT AMALEIY
ussRuUsHumuSuNsTuseUTRaduMEEs Bidaunsiuseureaduiessgs Amnudy
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usafaftaziags dslimaludnusoriuliidagddvhiunu 150 37 wievduiidauas il Tu 150
2321:2006 Fsneaautdumeenthilanivuaitdedddnuiunisiusauiinle uissyindiuaunisiu
soureaduies9tuTuiy Count TeaduieniuarusIivgeanvouaiomaday faifu lunis
naaouauifusii fideTstmualiuiinidnnuresduiemauun Count) falndiAsiy
fo Uszan 8-10 fadiums SeArdndnegludadrinvosaiomaaeuusaieding uanaindu a1
fanandsaenndesiuamiguszneumsldlunsmagoude
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v A

a = Y% A a a v o Yo o o Y}
M19190 3.4 ﬂ'ﬁVlﬂa@‘ULLﬁ\‘WlﬂsU@QLﬂu@WEJEﬂQVINaW‘U']ﬂEJ'Nﬁﬁi@JGU']WVTu’]WWﬂalJIWEJISU'Vi'J‘U‘UWWlI ISO 37 LagmaunaaLuay

fi19814 100%Modulus 300%Modulus 500%Modulus Tensile strength Elongation at break
(MPa) (MPa) (MPa) (MPa) (%)
C37, 1SO 37 grip 1.42+0.04 4.05+0.14 13.15+1.40 28.99+1.68 639+15
C37, Modified grip 1.39+0.04 3.88+0.12 12.79+0.78 30.19+1.05 676+26
C52, 1SO 37 grip 1.47+0.04 4.63+0.22 17.38+1.53 35.04+3.35 641+44
C52, Modified grip 1.45+0.05 4.49+0.23 16.79+1.31 29.21+2.26 613+29
C90, 1SO 37 grip 1.28+0.03 3.89+0.04 12.27+0.34 29.96+3.90 669+33
C90, Modified grip 1.28+0.01 4.03+0.20 14.68+2.63 28.44+1.50 620+42
A15799 3.5 NMsnAdEUANEIasY (SV) veuduieensiindnainensssumintsnnanlagldiduna 1SO 37 wasFsuiisaula
f20819 F1 (N) F2 (N) SV (MPa) SHR (%)
C37, 1SO 37 grip 15.08+0.31 8.30+0.39 1.28+0.04 55.04+1.54
C37, Modified grip 14.63+0.09 7.66+0.13 1.22+0.01 52.39+0.65
€52, 150 37 grip 13.48+0.10 6.00+0.21 1.21+0.02 44.51+1.18
C52, Modified grip 12.76+0.44 5.65+0.41 1.14+0.05 44.27+1.80
C52, 1SO 37 grip 9.17+0.20 3.48+0.18 0.80+0.01 37.94+2.47
C52, Modified grip 8.87+0.22 3.57+0.22 0.79+0.03 40.25+1.46
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Count 37

35
30
= /
% 25 /
£ 20 .
2 — —+—150 37 grip
= 15
‘ﬁ —=— Modified grip
= 10
=
= s
0 T T 1
0 5 10 15 No. of loops
(n)
Count 52
40
35 //_,—e
[\
o 30
£ 25 //‘ —+—150 37 grip
=
E" 20 // —=— Modified grip
w15
2
Z 10
s
0 10 20 30 No. of loops
()
Count 90
35

30 <

o /
o
= 25
= .—77 —+—150 37 grip

20
‘:g:? £/ —=— Modified grip
g 15
2
T 10
U
= 5

0 T T T 1
0 20 40 60 80 No. of loops
(@)

JUM 3.4 ANUANULIPUBAEUAEETINER NS TTUANTIFANaY Count 37, 52 uag 90
FRIIUIUNITNUSOUVDILEUAEES
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3.1.3 ANSANEIITNISIATIZILALAIUIUAIAIUE ALY

F33uldAnwin1sduIndIaImBailou a (Elongation at break) nuansgIuis
naARUEURIEE19 1SO 2321:2006 F981983lUAREnAaa UL IR 1SO 37 Tagldadunuuaa (O-ring
grip) WU MafumaesBadoamy 150 37 t wldgaslunsunuiiinUimandudieens
fimmeguu Pulley Indinstinde fauandluaunisi 1

AOtmdrang—cy T (1)
b= c,
Tedl By A9 Elongation at break AnU28
Ju Souay
Ao Amadl
d feo dulugudnaves Pulley fwhedu fafuns
L, #® swsis‘mhﬁmmﬂLé’uﬁhu@uéﬂmwaa Pulley
fimbedu Jadwns
G Ao wwihugudnanameluiFuduveshegadusenaiiuseuduas

= 1 [ a a
1MUY Uaaluns

FINITAIUINAING 1L AURANFIINNSAIUNTEYTY 1SO 2321:2006 N9zALIN
ngANENveLdumesIngneen taglildAnUTinaudumesainineguu Pulley @aailoudn
Pulley 1anu1n) wagldanslunsiwaunieudunislddunageuiduduiivad dwandluaunisi 2

Le—L
Ep = =——2 %100 e 2)
Ly

Ao Elongation at break ey Seeas
L, Ao ANeMNYAnInvestunagey Iy laduns
Ao ANuEISUAUYRItUNeaey Twmhodu Jadwuns

M MsAIuiLanA9iY dnalian Elongation at break AilAunnaeiu falandlu
5U# 3.5 lagA Elongation at break f1AWIMAY 1SO 37 9¥A1N31A7 Elongation at break 7
AU 1SO 2321

A19819n15AUINUAT Elongation at break M1 I1SO 37 way 1SO 2321 Taglwiau
#19M19AVIAVBITUNAFBULYINAU 581.7 Hadiuns
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Elongation at break

ISO 37 Extension = 581.7 mm ISO 2321 Extension = 581.7 mm

_m"'m' _ﬁ__‘\'
25 mm
100 mm

75 mm

A gy _ Lb:581.7-25mm
___\-IZ___.V =556.7mm _LZ__J.

100 mm

. 100(md + 2L, — G;) E, = %=l 100
b = Lo
C;
o - = o
100 [[(?) (25)]+ 2(556.7) — 228.57] >81.7%
= 228.57
UANA9NY = 581.7-421.49
=421.49% = 160.21%

sUfl 3.5 msfuaAinuEalonn (Elongation at break) ana ISO 37 wag 1SO 2321

og1dlsfinnu ndsaniimIoluiussguanznssumTIvINTIINTEIUEN 253 (17,253
i) (Jaqtufe AaznIsuNTININSIBa101 AMER 29) uae M.1033 (Wufes1s) ud ussyudl
uRlriAuALEesn3AIMAI Elongation at break Tustanasgiundnsaumidusesaagisnaaoy
Fudeseseduseninszmaadeiludeu iesaindidina1nagdnansenuegiagesonndi
fusznaumsldlunsssauaillifugndn Ssazdmaliduiiuinuviennniudefnuninaei
aunnld Kaduiivsegudeeliinsfnsuionunuteyadindrnfiufudmivnnausudlug
UINTPIUKAAT UL B8 LALTTNAAO U UAE 19T AUTENINUTEnAlLSaUN1SUTUUTE (Revise)
afaialu (nseraasimuadulandifonisiuitnaaeuidudiess) siunusemalneenas
thiauaiFesiludumn (Seminan) Tun1suszaa 1S0/TCA5 Welsianuduraudug de

PN 23



3.2 NMSHANAUSIUINTFIUNAAd udidudneeeseiuszndnelszma 1SO/DIS 20058 Twilu
ISO/FDIS 20058 a3 NNINTFIUITNATIULHUAIYINTEAUTENINUINA 1SO/DIS 2321 T
\u 1S0/1S 2321

3.2.1 nMsussguanssnaunianlun1sussyu ACCSQ-RBPWG AIN 22 a4 NFINN
Uszmelne

A3 lAUsE TN AUAMENTIUNITIVINTUINTTINE 253 (12.253 hiv) (JagUude
ANIZNTIUNTIVINITTIBAIN ARigTl 29) Waz 12,1033 (Fuseens) uaggiiieteuiiomIouany
w¥ouneafuanTsIuna Sueiiduisesuagisnaaeuidusesased useninusemalunng
Uswau ACCSQ-RBPWG Afail 22 o nganne Useinalne iiloudunsdl 14 Sunam w.e. 2559 a0
13.30-16.00 u. fu osUszaa 230 du 2 dneunnspunansusgnannssy tnediteasy fail

[

FAUNAUDNANIINAADU Schwartz value hay Tensile propertles 1 Ef[fu

N
ey

v v Y

MIUANNINTIIU ISO 37 fududidaulas (Modified grip) Famansmadeui

[y

I‘Viﬂ’ﬁ/thLLWﬂG]’W\‘iﬂ‘lJ’eJEJ’NﬂJuEJﬁ’WﬂiU LW]WN‘U‘V]GW]LL‘U@Q WMLEAUNS LA wINAIN

<
oo

wSensaauslimuniewiuiinaudandu Thread erip Lwiﬁﬂizsthjl,ﬁuﬁwﬁ’u
nslddeanizaeaiidu wazlilunaaau Tensile properties wag Schwartz
value Yaahdunal 15O 37 waghduiitimsdnudasiidy

2. {§AvemIeluiivszyuisnisdenldynlunisdiuiadn Tensile strength uas
Elongation at break 1dugala (Qausniivin gailiusgegn vioqailduseds
1e) lesanuanadeuidudissnsiunialinousuiiomn Fuduiesns
vang souifielildfuiiniivinalndifety) feiiussrussildddnadluinasly
Tqalalunisduaa fadu fiTeTessauindenldyaussiisgean (Load at
maximum) Tun1sihlusuiaudu Tensile strength uay Elongation at break

3. fifetiauenisAiuiaiAl Elongation at break M1y 1SO 2321 (HuAnfisule
Tnensaaniazed) Talaldduadmldwsndusnosnsiinineguy Pulley nui
s2y13lu 150 37 visil A1 Elongation at break fid1uamANL 1SO 37 AgaIninen
Flongation at break fifusauny 1SO 2321 sgrdlsfinm Aszyuunsuam
WANFI19YBINTITAIUINUAT Elongation at break #131 1SO 37 wag 1SO 2321 wazdl
uilidnwIuTndeyalngeravsimuadulandidedmivnisuiluyuuss
(Revise) SO 2321 Assioly

4. fHifeausliinuszyafiansuniiazldn Modulus at 300%, Modulus at 500%,
Schwartz value (SV) feuuarndenisustssadlusunsgius viold Faufd
Usgyude Wimmuatanizdl Modulus at 300% weldiinunaAl Modulus at
500%, SV NOULALTIULLTS

dmsusrenunisuszyulavanslilunianuin ¢
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3.2.2 N1557891UAMUAMTITIATFIUNEas aldudIBEI LA IE N U UAI8E19
s2AUTEIeUszmaluinuszyn ACCSQ-RBPWG A3af 22

A3 189uAMUAImMTN TR s IuNER S aduA e e g T Ado ULd U819

33ﬁu33%i’1&ﬂ53mﬂ1uﬁﬂ53m The 13" Meeting of the Task Force for Rubber-Based Products
and The 22" ACCSQ Rubber-Based Products Working Group Ju# 21-24 fiu1au w.@. 2559 o
lsausuwazglnaa nyawne Usemalne Tuansen1suseyud 9.3 1589 ASEAN common position on

new standards for rubber products at international fora aj‘ﬂl@ff?ﬁﬁ

1.

Ussinelnodadugiilasens (Project leader) Tun1531911935714 1SO Rubber
Thread $1891UsABAYTEYLT 7909055117 1SO/CD 20058 Rubber Thread -
Specification lasun1slminativanuainuseinaauidn 1SO 15 Usena (30 24
Uszina) uSuaniuzan 1SO/CD (Committee Draft) LUty 1SO/DIS (Draft
International Standard) lag# 2 Uszine Lédun u1iaide uazduide Alnan
advayuusiidefaiiu uazlifiusemealalmnfnA wasliivundssansgiug
ISO/DIS 20058 WAaYY SC 4 Fuil 1 e w.a. 2559 iloiTeuvedaAniiiuniy
nszuIuN1sHaly

d7U319019 55117 1ISO/CD 2321 Rubber Thread — Methods of Test la5unns
LmnatduayuainUsemaaundn 1SO 15 Usemna (30 24 Ussine) TidSuaniuey
371 1SO/CD (Committee Draft) lutlu 1SO/DIS (Draft International Standard)
wazlifivszmdlalmedniunelidefniiu nefifvundesnansgius ISO/DIS
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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with IS0, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. [SO shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on
the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO's adherence to the World Trade Organization (WTO)
principles in the Technical Barriers to Trade (TBT) see the following URL:

www.iso.org/iso /foreword html.

The committee responsible for this document is ISO/TC 45, Rubber and rubber products, Subcommittee
SC 4, Products (other than hoses).

2 © 150 2016 — All rights reserved
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General purpose rubber thread - Specification

1 Scope

This document specifies physical and mechanical requirements for rubber threads. It does not apply to
rubber threads for food contact, furniture, high heat resistance and high ozone resistance applications.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

SO 2321:—1, Rubber threads — Methods of test
3 Terms and definitions
For the purpose of this document, the terms and definitions given in ISO 2321 and the following apply.

IS0 and IEC maintain terminological databases for use in standardization at the following addresses:

— [EC Electropedia: available at http://www.electropedia.org/

— IS0 Online browsing platform: available at http://www.iso.org/obp

31

tension set

elongation remaining in a test piece in the relaxed condition after it has been subjected to a constant
elongation at a specified time, expressed as a percentage of the elongation

4 Rubber thread classification

Rubber threads are classified according to cross-sectional shape into three types:

— Type 1: around thread;
— Type 2: asquare thread;
— Type 3: arectangular thread.

The types of rubber threads as mentioned above are further sub-divided into three classes depending on
the properties:

— C(lass 1;

— C(Class 2;

— Class 3.

5 Requirements
5.1 General

The rubber threads shall be uniform in dimension, free from any visual substances and free from other
defects that may cause deleterious effects on performance.

1 Under preparation. Stage at the time of publication: ISO/DIS 2321:2016.

© 150 2016 - All rights reserved 3
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5.2 Conventional count

Conventional count (size number) should be agreed between the purchaser and the manufacturer.

When tested in accordance with SO 2321:—, Clause 5, the tolerance of thread diameter (round thread)
or cross-sectional length (square or rectangular thread) shall be less than %3 %, unless otherwise
specified.

5.3 Metric yield or density
Metric yield when tested according to [SO 2321:—, Clause 6, shall be within £6 % of the declared value.
The specified value for metric yield is dependent on count and density.

If density is required by agreement between the purchaser and the manufacturer, it can be tested
according to 1SO 2321:—, Clause 8. It shall be as follows:

Density < 1,10 g/cm3 marked as low density;

Density = 1,10 g/cm3 to 1,20 g/cm3 marked as medium density;

Density > 1,20 g/cm3 marked as high density.

5.4 Physical and mechanical properties

Physical and mechanical properties of rubber threads shall comply with the requirements given in
Table 1.

The age of test pieces shall not exceed 6 months from the date of manufacture.

Table 1 — Required physical and mechanical properties

i ; Requirements
Physical and m.echamcal Test method
properties Class 1 Class 2 Class 3
Modulus at 300 %, N/mm? 2,0t0 4,0 3.0t04,5 4,010 5,5 150 2321:—,
Clause 9
1SO 2321:—
. S )
Tensile strength, N/mm?, min. 25 20 15 Clause 9
Elongation at break, %, min. 700 600 500 150 2321:—,
Clause 9
Tension set, %, max. 8 10 12 150 2321:—,
Clause 13
After accelerated-ageing test
1SO 2321:—,
. S ]
Tensile strength, N/mm?, min. 20 16 12 Clause 14
Elongation at break, %, min. 560 480 400 150 2321:—,
Clause 14
5.5 Schwartz value
[f the Schwartz value is required, the value given in Annex A should be used.
6 Packaging
6.1 Packing
The material shall be packed to facilitate safe transport and storage.
4 © 150 2016 - All rights reserved
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6.2 Marking

The packages shall be clearly marked with at least by the following items:

a) material used;

b) conventional count (size number), colour, and the number of threads in ribbon;
c) class;

d) weight, in kilograms;

e) date of manufacture and/or manufacturer’s identifying lot number.

© IS0 2016 - All rights reserved 5
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Annex A
{(informative)

Schwartz value

A.1 General
Schwartz value is the average of the stresses, in megapascals, calculated with respect to the original cross-

sectional area at a specified elongation measured on extension and retraction of a previously massaged
(mechanically conditioned) thread.

The preferred values of the elongation at which the readings are 300 % and 500 %, depending on the
type of thread under test. However, the recommended reading of Schwartz value is at 300 % elongation.

A.2 Recommended Schwartz value

When tested in accordance with [SO 2321:—, Clause 10, using Schwartz value at 300 %, the Schwartz
value shall be (1,3 £ 25) %.

6 © IS0 2016 - All rights reserved
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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national
standards bodies (ISO member bodies). The work of preparing International Standards is normally
carried out through ISO technical committees. Each member body interested in a subject for which a
technical committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with 1SO, also take part in
the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of SO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the IS0 list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of [SO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is 1ISO/TC 45, Rubber and rubber products, Subcommittee
SC 4, Products other than hoses.

This fourth edition cancels and replaces the third edition (IS0 2321:2006), which has been technically
revised.

The main changes compared to the previous edition are as follows:

i © IS0 2016 - All rights reserved

PN 37



DRAFT INTERNATIONAL STANDARD ISO/1S 2321:2016(E)

Rubber threads — Methods of test

Scope

This document specifies methods of test for determining general physical and mechanical properties of
rubber threads, as well as specific mechanical properties of such threads in contact with fabrics. Owing
to the comparatively small cross-section and the unusual conditions of service of this material, certain
special methods have been developed.

Some of the tests included in this document are not entirely suitable for threads made from certain
synthetic rubbers (e.g. urethane rubber). These tests are intended for natural or synthetic polyisoprene
rubbers.

Comparisons can only be made on new rubber threads or on those with identical processing histories.
In the interpretation of results from threads which have been subjected to spooling, fabrication or any
other process, the previous history is important, and what is known of this and of any relaxation
treatments used is intended to be reported.

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

1SO 37, Rubber, vulcanized or thermoplastic - Determination of tensile stress-strain properties

1SO 105-A02, Textiles — Tests for colour fastness — Part A02: Grey scale for assessing change in colour
IS0 105-A03, Textiles — Tests for colour fastress — Part A03: Grey scale for assessing staining

1SO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

1SO 648, Laboratory glassware — Single-volume pipettes

1SO 1042, Laboratory glassware — One-mark volumetric flasks

IS0 1183-2, Plastics — Methods for determining the density of non-cellular plastics — Part 2: Density
gradient column method

1SO 23529, Rubber — General procedures for preparing and conditioning test pleces for physical test
methods

Terms and definitions
For the purposes of this document, the following terms and definitions apply.

SO and [EC maintain terminological databases for use in standardization at the following addresses:

© 150 2016 - All rights reserved 1
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— [EC Electropedia: available at http://www.electropedia.org/

— [SO Online browsing platform: available at http://www.iso.org/obp

3.1
metric yield

unstretched length, in metres, of 1 000 g of the thread

3.2
density (of thread)

mass per unit volume of a test piece of thread measured at a standard laboratory temperature

Note 1toentry: Itis expressed in grams per cubic centimetre.

Note 2 to entry:  The standard laboratory temperatures are given in ISO 23529.

3.3
tensile strength

stress at which the thread breaks when it is stretched under specified conditions, , based on the initial
cross-sectional area

Note 1 to entry: The value is expressed in megapascals?.

3.4

modulus at 300 % and 500 %

stress calculated with respect to the original cross-sectional area, at 300 % and 500 % elongation
Note 1to entry: Itis measured in megapascals!),

3.5

elongation at break

increase in length of the thread at break when it is stretched under the specified conditions,
expressed as the percentage increase of the original length

EXAMPLE A test piece 30 mm in length which increases in length to 210 mm at break is said to give an
elongation at break of 600 %.

3.6
Schwartz value

average of the stresses calculated with respect to the original cross-sectional area at a specified
elongation measured on extension and retraction of a previously massaged (mechanically
conditioned) thread
Note 1toentry: Itis expressed in megapascals.

' 1MPa = IN/mm?

2 1SQ 2016 - All rights reserved
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Note 2 toentry: It is denoted by the abbreviated term SVS , where c is the massaging elongation (the

elongation to which the test piece is stretch during mechanical conditioning) and n the elongation at which the
readings are taken. Both c and n are expressed as percentages of the initial length as multiples of 100 and, unless
otherwise specified, are chosen so that

c=n+100

Note 3 to entry:  The preferred values of n are 300 % and 500 %, depending on the type of thread under test.

37
Schwartz hysteresis ratio

ratio of the loads at a specified elongation measured on extension and retraction, after massaging
(mechanical conditioning)

Note 1 toentry: It is denoted by the abbreviated term SHRZWhere ¢ is the massaging elongation (the

elongation to which the test piece is stretched during mechanical conditioning) and n the elongation at which
readings are taken. Both c and n are expressed as percentages of the initial length as multiples of 100 and, unless
otherwise specified, are chosen so that

c=n+100

Note 2 to entry:  The preferred values of n are 300 % and 500 %, depending on the type of thread under test.

38
elongation under specified load

percentage elongation of a rubber thread when stressed by the application of a specified load per unit
area

Note 1 to entry:  Itis determined by applying a load to an unmassaged thread (i.e. a thread which has not been
mechanically conditioned) and so is liable to be affected by the age and previous history {including storage history
and any conditioning) of the thread.

Note 2 to entry: It is normally determined at two levels of applied force; 15,5 kPa (=155 mN/mm?) and
27,4 kPa (= 27,4 mN/mm?).

3.9

stress retention

residual load, expressed as a percentage of the original load on the thread, after the test piece has
been maintained at a constant elongation (usually 100 %) for a specified time

3.10
tension set

elongation remaining in a test piece in the relaxed condition after it has been subjected to a constant
elongation at a specified time, expressed as a percentage of the elongation

3.11
discoloration

change in the original shade of a product resulting from outside influences

© 1SO 2016 - All rights reserved 3
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3.12
colour staining

undesired pick-up of colour by a fabric

a) when immersed in water, dry-cleaning solvent or a similar liquid medium, which contains dyestuffs
or colouring material not intended for colouring the fabric;

b) by direct contact with other dyed material from which colour is transferred by bleeding or
sublimation

Conditioning of samples or test pieces

The samples or test pieces shall be kept in a relaxed state in one of the standard atmospheres described
in IS0 23529, for not less than 16 h before testing. The tests shall be carried out under similar
atmospheric conditions. The test piece selected shall be clean, dry and free from any visual defects.
Samples or test pieces shall not be allowed to come into contact with copper or manganese of their
compounds during conditioning or testing.

Count

Sectional count
The sectional count of a rubber thread is given by the value of its cross-sectional area, expressed in
square millimetres.

NOTE The sectional count corresponds to the tex count for a nominal density of 1 g/ cm3. The use of the
sectional count is recommended.

Conventional count (size number)
5.2,1 The conventional count of a rubber thread is the number of threads which, when placed side by
side, measure 25,4 mm.

The conventional count of a round thread is calculated by dividing 25,4 by the diameter, in millimetres,
of the thread.

The conventional count of a square thread is calculated by dividing 25,4 by the length, in millimetres, of
one of the sides of the thread.

The conventional count of a rectangular thread is generally quoted as the count of a square thread of
equivalent cross-sectional area.

Thus, in the case of a round thread, the number 100 is the conventional count of a thread whose
diameter is equal to 0,254 mm; in the case of a square thread, the number 40 is the conventional count
of a thread whose sides are equal to 0,635 mm.

5.2.2 It is customary to quote the conventional count of a round thread, followed by the whole even
number which is nearest to the actual conventional count of the square thread of equivalent cross-
sectional area (count of round thread x 1,13 = actual count of square thread).

EXAMPLE A round thread of count 50 is indicated by 50/56.

4 1SQ 2016 - All rights reserved
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5.2.3 The conventional count of a multi-filament round thread is expressed by stating successively the
number of components, the count of the single round thread which would have the same total cross-
sectional area as the component threads, and the count of the corresponding square thread.

EXAMPLE The conventional count of a multi-filament round thread made up of three components equal in
total cross-sectional area to a round thread of count 32 is indicated by 3/32/36.

Procedure

See Figure 1.

The apparatus for cutting the test pieces consists of a rectangular vertical frame at the upper and lower
ends of which are mounted two metallic plates whose inside edges parallel and sharp. Two cutting
devices (the fixed blade of which consists of the inside edge of the metal plate) and two external clamps
are provided. The clamps shall be of a spring-loaded type and the distance between the internal edges
of the metal plates shall be 100 mm * 1 mm.

© 1SO 2016 - All rights reserved 5
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1 metal plate
2 clamp

3 cutting device

Figure 1 — Apparatus for cutting test pieces
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Procedure

Cutting out the test pieces

Take five strips of thread samples and cut them to a length of approximately 110 mm.

Tear off threads equally from both edges of each strip till there are only 10 threads in each strip. If these
strips are taken from bobbins or from any other type of presentation in which the strip is under tension,
heat-treat them for 30 min in a thermostatically controlled oven at a temperature of 70 °C + 2 °C. After
this heat treatment, condition the strip as specified in Clause 4. For strips taken from other forms of
presentation where no tension is applied to the strip, condition as specified in Clause 4.

Suspend each conditioned strip from the upper clamp. When it has settled in the vertical position
without stretch, fix it by means of the lower clamp. Cut the strip to the required length with the two
cutting devices, using the lower one first.

Weighing the test pieces
Free the cut strips from any loose dusting powder by shaking or brushing them gently and weigh to an
accuracy of £ 1 9%,

Expression of results
5.5.1 The sectional count, S, is given by the formula:

m_ 1 1)
» 1000

where

p is the density, expressed in grams per cubic centimetre, of the thread, determined as specified in
Clause 8;

m  is the mass, in miligrams, of the strip.
5.5.2 The conventional count, €, is given by the following equations:

For round thread

C= ZZ.SIJ;
m

For square thread

¢ =25.40,1F
m

where

p is the density, expressed in grams per cubic centimetre, of the thread, determined as specified in
Clause 8;

m is the mass, in miligrams, of the strip.

5.5.3 Express the count of the thread as the median of the values for the five test pieces as indicated in
Clause 5. The maximum and minimum values obtained shall also be stated.

© 1SQ 2016 — All rights reserved 7
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Metric yield

Procedure
Determine the mass of each of five test pieces as specified in 5.4.2.

Expression of results
6.2.1 The metric yield of rubber thread, expressed in metres per kilogram, is given by the formula:

1000
m

Where m is the mass, in grams, of 1 000 mm of thread.

6.2.2 Express the metric yield of the thread as the median of the values for the five test pieces.

Properties of rubber threads

Properties of rubber threads are made up of two kinds: general physical and mechanical properties, and
specific mechanical properties of the threads in contact with fabrics. They shall be determined by the
test methods specified in Table 1 and Table 2, respectively.

Table 1 — General properties of rubber threads

Physical and mechanical properties Clause No.
Density 8
Tensile strength, modulus, elongation at break 9
Schwartz value (SV) 10
Elongation under a specified load 11
Stress retention 12
Tension set 13
Accelerated-ageing test on rubber threads in a relaxed state 14
Dry-heat resistance test 15

Table 2 — Specific properties of rubber threads

Mechanical properties in contact with fabrics Clause No.
Ribbons: Degree of adhesion between threads 16
Resistance to copper staining during laundering 17
Effect of washing 18
Resistance to atmospheric fume staining 19

Density

Principle
Test pieces are placed in a suitable mixture of liquids, the density of which is adjusted until the test
pieces neither float nor sink; this density is determined.

8 I1SO 2016 - All rights reserved
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Method

Method A

8.2.11 Most of the rubber threads on the market have a density in the range of 0,90 g/cm3 to
1,11 g/cm3. It is necessary, therefore, to have a series of liquids having densities within this range.
Mixtures of ethanol (0,79 g/cm3) and ethylene glycol (1,11 g/m3) are suitable.

For threads of greater density, a suitable inorganic salt solution may be used. A solution of sodium
chloride is suitable.

8.2.1.2 Before the mixtures are used, it shall be ensured that they are homogeneous and free from
air bubbles. They shall be kept in closed containers so as to avoid evaporation. They shall be used at a
temperature of 20 °C £ 2 °C.

8.2.1.3 Apparatus
8.2.1.3.1 Glass cylinder, of capacity about 1 000 cm3;

8.2.1.3.2 Hydrometer or hydrostatic balance or other apparatus allowing measurement of the
density of liquids to an accuracy of at least 0,005 g/em3,

8.2.14 Procedure

8.2.14.1 Take four test pieces approximately 10 mm long from the sample. Dip each test piece in
ethanol and then rub between the fingers to remove dusting powder and any air bubbles from the
surface.

8.2.1.4.2 Take asuitable liquid mixture (see 8.3.1.1) and thoroughly homogenize it, taking care not to
introduce any air bubbles. Place one of the test pieces in the liquid. Adjust the density of the liquid by
addition of the appropriate component, mixing thoroughly after each addition. Continue this
adjustment until the test piece neither sinks nor floats.

8.2.1.4.3 Test the other three test pieces in the mixture; at least two of these three test pieces shall
reach equilibrium within a period of 3 min to 10 min.

8.2.1.4.4 Determine the density of the liquid mixture to the nearest 0,005 g/cms3.

Method B

Determine the density of the test pieces in accordance with 1SO 1183-2.

Tensile strength, modulus and elongation at break

Apparatus
Loop-forming machine

Tensile-testing machine,
As described in [SO 37, with modified O-ring grips based on the standard pulleys for type A rings. For
example, B can be 24 mm to be used conveniently.
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2 freely rotating pulley 5 @d>=25+0.05 mm
3 direction of extension 6 _ (circumference of sample — circumference of roller)
2
Figure 2 — Pulley arrangement for tensile testing of type A rings
Procedure

9.2.1 Test piece preparation

The thread test piece is allowed to relax at room temperature for 60 min to ensure that all stresses in
the thread have been released. It is then weighed and the average diameter of the thread calculated.

Using a loop-forming machine, the rubber thread is made into a loop and the ends tied securely. The
diameter of the loop is dependent on the distance between the two cylinders of the tensile-testing
machine (see 9.2.2). Usually, these are set at 100 mm apart. The total number of loops for each sample
is dependent on the count of the thread and the load capacity of the tensile tester. The more loops, the
greater the total cross-sectional area and hence the greater the force which will be needed to stretch the
test piece to breaking point.

9.2.2 xxXXX

The test piece is looped over the two cylinders of the tensile tester. The loop diameter shall be such that
it fits exactly over the two cylinders without stretching.

The tensile tester is then run to stretch the test piece to breaking point. The machine is set to read the
modulus at 300 % and 500 %, the tensile strength and the elongation at break. Depending on the
complexity of the machine, usually the cross-sectional area of the loop is entered into the machine and
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the modulus and tensile strength are then automatically calculated and printed out on a printer or
displayed on a computer screen. The elongation at break, calculated as the percentage stretch relative
to the original length (100 mm), is automatically displayed by the tensile tester on completion of the
test.

Test five test pieces.

Expression of results
Modulus at 300 % (in mN/mm?) = Fzps/A

Modulus at 500 % (in mN/mm?) = Fspe/A

Tensile strength (in mN/mmz2) = Fg/A

L
Elongation at break (in %) = bL 2 %100

where

Faoe is the force, in millinewtons, necessary to stretch the test piece to 300 %;

Fsoo is the force, in millinewtons, necessary to stretch the test piece to 500 %;

Fg is the force, in millinewtons, necessary to stretch the test piece to the break point;
A isthe total cross-sectional area, in square millimetres, of the test piece;

Lp isthe length at break of the test piece;

Ly isthe original length of the test piece.

Express the tensile strength, modulus and elongation at break of the thread as the median of the values
for the five test pieces. The maximum and minimum values shall also be quoted. In addition, the test
report shall indicate the type of apparatus used and the procedure followed.

Schwartz value (SV)
Apparatus

The apparatus described in 9.1 may be used.

Procedure

Prepare three test pieces each consisting of a loop, or a multiple loop, of thread, the length of the loop
being 100 mm = 1 mm and the number of turns being selected to suit the count of the thread and the
capacity of the apparatus.

With a multiple loop, distribute the thread evenly between the turns by rotating the loop around the
fingers before placing it over the O-ring grips.

Carry out six cycles of elongation and retraction without interruption to an elongation of ¢ %. On the
sixth cycle, take readings at n % elongation (during extension and again during retraction). Minimal
pauses to take readings are permissible.

Expression of results
The Schwartz value, SVHC , in megapascals, and the Schwartz hysteresis ratio, SHR,i, expressed as a

percentage, are given by the equations:
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F. +F
sve=-L 2
4SN

F.
SHRS =~2 100
Fl

Where

Fr  is the load, in meganewtons, at n % elongation on extension {6th cycle);
F; is the load, in meganewtons, at n % elongation on retraction {6th cycle);
S is the original cross-sectional area, in square metres, of the test piece;

N is the number of complete loops tested.

Express the Schwartz value and Schwartz hysteresis ratio of the thread as the median of the values
obtained for the three test pieces. The test report shall also indicate the type of apparatus used and the
procedure followed.

Elongation under a specified load

Test pieces

Use one or more pieces of thread, depending on the count, as the test piece. The length will depend on
the apparatus used.

Apparatus

11.2,1 The essential requirements are that the apparatus is capable of stretching a test piece at a

constant speed until the load reaches a predetermined value, and that it incorporates a graduated scale

for reading the elongation.

11.2,2 A suitable apparatus is shown in Figure 3. It consists of:

a) A graduated scale for reading the elongation of the test piece.

b) Two clamps for gripping the ends of the test piece, the length between the clamps in the initial state
being 150 mm % 2 mm, together with a means of mechanically moving the upper clamp in a vertical

direction to extend the test piece at a constant speed of 30 mm/s £ 10 mm/s.

¢) A pan, attached to the lower clamp, to which the necessary weights may be added to make up the
load appropriate to the count of the thread being tested.

d) An electric switch, situated immediately beneath the pan. When the weight of the pan is exceeded
by the force exerted on it by the stretched thread, the pan is lifted and the switch stops the motor
and applies the brake.

If, for this test, an apparatus differing from that described above but complying with 9.1 is used, the test
report shall state the type of apparatus used and the procedure followed.
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Key

1 graduated scale
2 clamps

3 pan for weights
4 electric switch

Figure 3 — Apparatus for determination of elongation under a specified load

Procedure

Prepare three test pieces of the kind specified in 11.1. Fix the ends of the first test piece in the clamps so
that the test piece is taut but unstretched, and add the required weights to the pan. Start the motor and,
when it is automatically stopped by the switch, measure the elongation of the test piece on the scale.
Report the procedure for the other two test pieces.

Expression of results
11.4.1 The elongation, 4, expressed as a percentage, of the test piece under the specified load is given
by the formula

where

Lo is the original length, in millimetres, of the test piece;

Le  is the total length, in millimetres, of the extended test piece.
11.4.2 Express the elongation under specified load as the median of the values for the three test pieces.

1SC 2016 — All rights reserved 13
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Stress relaxation

Test pieces
Test pieces shall consist of loops of the type described in 10.2.

Apparatus

Figure 4 shows a simple apparatus for carrying out this test. One end of the test piece is passed round
one peg, the other end being attached to the other peg by means of a wire clip. A spring dynamometer is
attached to the other end of the wire clip and the load required to just lift the clip off the peg measured.
The distance between the two pegs shall be such that the thread is subjected to the specified elongation
to within £ 2 %,

Procedure

12.3.1 Prepare three test pieces of the kind specified in 12.1. Pass the end of each test piece round the
bottom peg and attach the other end to the wire clip as shown in Figure 4. Then pass the inner loop of
the wire clip over the top peg, thus subjecting the test piece to the specified elongation with an accuracy
of £ 2 % (usually 100 £ 2 %). Maintain this extension during the test.

12.3.2 When a measurement of stress is to be made, attach the spring dynamometer to the outer loop
of the wire clip and raise the dynamometer until the wire clip is just clear of its supporting peg. At this

point, read the dynamometer, which just counterbalances the force exerted on the rubber thread.

12.3.3 Take the initial reading 30 min = 1 min after the initial extension of the thread on the apparatus.
Continue to take readings as required up to a maximum of 14 days.

12.3.4 The test may be carried out at ambient or elevated temperatures. The test conditions used and
the duration of the test shall be stated in the test report.

1

_
2
i :
]
4] J

I,
i Il

Key
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1  spring dynamometer

2 pegs
3 wireclip

Figure 4 — Apparatus for determination of stress retention

Expression of results
12.4.1 The stress retention, expressed as a percentage, of the test piece, is given by the formula:

FZ
~2 4100
Fl

where

F1  is the original load;
F; isthe residual load.

12.4.2 Express the stress retention of the thread as the median of the values obtained for the three test
pieces.

Test report
If the test elongation used differs from 100 %, this shall be recorded.

Tension set
Test piece preparation

Use one thread as the test piece. The length will depend on the apparatus used. Two reference marks
shall be marked on the central part of the test piece at a distance of 100 + 0,1 mm (L{).

Apparatus

A simple apparatus for carrying out this test shown as Figure 5. Each end of the test piece is attached to
each peg. The distance between the two pegs shall be adjustable in such a way that the reference length
of the test piece is subjected to the specified elongation to within + 2 %.

1SC 2016 — All rights reserved 15
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Key
1 Pegs

Figure 5 — Apparatus for determination of tension set

Procedure
13.3.1 Fix the ends of the test piece at the pegs so that the test piece is taut but unstretched.

13.3.2 Stretch the test piece until the reference length is extended to the required strain, 80 % of the
elongation at break as pre-determined from Clause 9, and hold at this strain for 60 * 5 min.

13.3.3 Release the strain, remove the test piece from the pegs and leave it to recover on a non-sticky
flat surface for 120 £ 5 min.

13.3.4 Measure the reference length (L;).

Expression of results
The tension set, expressed as a percentage, of the test piece is given by the formula:

ﬂxloo
L

where

L1 is the length between the two reference marks before stretching;

Lz  is the length between the two reference marks after recovery.

Report the result as the mean of the duplicate determinations and the units in which it is expressed. If
the individual results differ by more than 0,5 units from the mean, repeat the determination.

Accelerated ageing test on rubber threads in a relaxed state

General

14.1.1 Accelerated-ageing tests on rubber threads in a relaxed state are made in order to determine
the change in physical properties of a rubber thread subjected to hot-air treatment at atmospheric
pressure at a controlled temperature and for a specified time.

14.1.2 These accelerated-ageing tests have only a comparative value, and may not be taken as an exact

indication of the storage life of rubber threads, as the test conditions cannot reproduce all the various
aspects of storage.

Principle

14.2.1 The ageing properties of a rubber thread are normally evaluated by the following
measurements:

a) tensile strength;

a) elongation at break;

b) Schwartz value.
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14.2.2 These properties are first determined in accordance with Clauses 9 and 10 on unaged test
pieces. The same properties are then determined on other test pieces after treatment in hot air at
70°C+1°Cfor 168 h + 2 h, and compared with the properties of the unaged test pieces.

14.2.3 Other parameters may also be similarly compared.

Test pieces
A set of test pieces for each of the above properties shall be prepared and identified, as described in
Clauses 9 and 10.

Apparatus

Required is a circulating-air oven, as described in ISO 188, capable of being maintained at 70 °C. A cell-
type oven is preferred as it has the advantage of maintaining test pieces from different samples in
separate cells during the ageing process.

Procedure

14.5.1 Place the set of test pieces in the oven, previously regulated to 70 °C, and left in a relaxed state
for 168 h £ 2 h. At the end of the treatment period, remove the set of test pieces from the oven, and
leave for 16 h under the conditions described in Clause 4.

13.5.2 Determine the properties listed in 14.2.1 on the aged test pieces.

Expression of results
The results of this test shall include the following information:

a) the median of the values obtained for each physical property before ageing;
b) the median of the values obtained for each physical property after ageing;

¢) the percentage variations in each physical property due to the ageing treatment, as given by the
formula:

X —x
a 2« 100

where

Xg is the value of the property before ageing;

Xz is the value of the property after ageing.

Dry-heat resistance

General

15.1.1 Conventional rubber-ageing tests, which are normally carried out on unstretched test pieces,
are of limited use in assessing the life of rubber threads, as these are usually continuously extended in
use.

15.1.2 The following test provides an indication of the extent of deterioration, by measuring the
retention of a selected physical property when a thread is maintained at a constant elongation under
conditions more severe than those encountered in service.
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PN 54



1S0/1S 2321:2016(F)

15.1.3 The test is for comparative purposes only. It is not possible to correlate the results with the
actual service life of the thread.

Principle

15.2.1 A selected physical property of the thread is determined by the appropriate test method. Test
pieces form the same sample, maintained at 100 % elongation, are subjected to ageing in a circulating-
air oven. The selected physical property is then measured again and the percentage retention is
reported.

15.2.2 The physical property measured in the test may be any of those specified in Clauses 9 to 12.
However, the most suitable are the Schwartz value and the stress retention (Clause 12).

Apparatus

15.3.1 Test apparatus, suitable for measurement of the selected physical property, as described in 9.1,
10.1,11.2 or 12.2.

15.3.2 Holders, suitable for maintaining the test pieces at 100 9% elongation.

The holder shall be of a material of low thermal expansion and low thermal capacity to minimize
dimensional changes on heating and the occurrence of "hot spots” where it is in contact with the
thread?). Metals, particularly those containing copper or manganese, shall not be used.

15.3.3 Circulating-air oven, as described in ISO 188, capable of being maintained at 100°C £ 1°C or
150°C£2°C, A cell-type oven is preferred as it has the advantage of maintaining test pieces from
different samples in separate cells during the ageing process.

Procedure

15.4.1 Determine the initial value of the selected physical property by the appropriate test method,
using the specified number of test pieces.

If the Schwartz value is measured, it is advisable to restrict the maximum massaging extension (the
extension to which the test piece is stretched during mechanical conditioning) to 300 % to avoid
excessive test piece breakage during massaging after ageing.

If the stress retention at 100 % elongation is measured, massaged the thread to 300 % extension for six
cycles immediately before extending it to 100 % for the measurement.

15.4.2 Transfer the test pieces, maintained at 100 % extension, to the holders and leave for
60 min £ 10 min under the conditions described in Clause 4.

15.4.3 Place the test pieces, still on their holders, in the circulating-air oven and age under the
appropriate conditions given in Table 3. The oven temperature shall be stabilized at the test
temperature before the test pieces are inserted.

Precautions shall be taken to ensure that the temperature is not lowered significantly when the test
pieces are inserted. An oven with high heat capacity and a minimum time for insertion are essential.

Table 3 — Conditions of ageing

Temperature Time

°C h

Class of test

2)  suitable materials are available commercially. Details may be obtained from the secretariat of ISO/TC 45/SC 4.
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A {normal) 100+1 22
B (heat resistant) 1502 2
NOTE Test B is more severe and is intended for use with threads classified as heat- resistant.

15.4.4 Remove the test pieces from the oven and keep them under the conditions specified in Clause 4
for a minimum of 16 h.

15.4.5 Re-determine the selected physical property by the method used before ageing.
Breakage may occur atincorrectly tied knots. Test pieces failing in this way shall be re-tested.

Expression of results
The percentage retention of the initial value of the selected physical property is given by the formula:

X
—2 5100

X
o

where

Xo 1isthe value of the property before ageing;

X« isthe value of the property after ageing.

Report the median value.

Test report
The test report shall contain the following information:

a) the full description of the sample and its origin;
b) the physical property selected and the test method and apparatus used;
c) the ageing time and temperature;

d) the percentage retention of the physical property and the initial value.

Ribbons: Degree of adhesion between threads

General

This method is intended for determining the degree of adhesion between the threads composing a
rubber ribbon in order to predict the behaviour of the ribbon in practical use.

Principle

At one end of the ribbon, all the threads are separated for a short distance into two groups of alternate
threads. The minimum force required to separate the threads in these two groups for a further specified
distance under a specified rate of extension is determined.

In order to express the result independently of the thread count, the degree of adhesion is usually
expressed as the length of ribbon tested whose weight is equivalent to the force required to separate
the threads.
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Apparatus

16.3.1 Tensile-testing machine, with a constant rate of traverse of 5,0 mm/s £ 0,3 mm/s and with flat
clamps so that the individual threads can be aligned parallel to each other. A capacity range from O N
to 5 N is generally satisfactory. The use of a stress-strain recording paper is suggested.

16.3.2 Simpler apparatus may also be used, consisting of a support (hook or clamp) on which one of
the two groups of threads may be hung, together with a pan which can be attached to the other set of
threads and on which weights may be placed.

Test pieces
Each test piece shall normally consist of a piece of an entire ribbon, approximately 500 mm long (see,
however, the Note to 16.6).

Procedure
16.5.1 Separate all the threads at one end of the test piece for about 50 mm.

16.5.2 When using the apparatus described in 16.3.1, group together all the even-positioned and
all the odd-positioned threads in two separate groups by placing alternate individual threads on
masking tape in order, one after the other. Maintain the alignment of the individual threads.

Set the jaw separation on the test machine at 75 mm.

Mount one set of threads in the upper jaw and the other set in the lower jaw, taking care to ensure
parallel alignment of the threads. The free end of the ribbon shall be supported horizontally throughout
the test.

Set the apparatus in motion, and record the average force required to separate the threads over a test
length of 100 mm.

16.5.3 When using the apparatus described in 16.3.2, group together all the even-positioned and
all the odd-positioned threads and knot the free ends. Hang one of the groups from the support, leaving
the other free for the attachment of the pan.

Apply a force by adding weights of known mass to the pan until a slow but continuous separation for at
least 50 mm of the ribbon is obtained.

16.5.4 During the test, note whether the separation takes place in a uniform manner across the
whole of the ribbon; any irregularities indicate different degrees of adhesion for different threads.

Expression of results

The degree of adhesion of the threads is given by the length, in metres, of ribbon whose weight is
equivalent to the average separation force determined.

NOTE In case when fractions of an entire ribbon, for example 10 threads, are submitted to the test, the value
of the degree of adhesion obtained will have to be multiplied by a correction factor which takes into account the
different ratio in the two cases between the number of threads and the lines of adhesion, so that it may be
compared with the value of the degree of adhesion for the entire ribbon. This ratio is expressed by the following
formula:

(N-1)n
(n—-1N
where
N is the number of threads in the entire ribbon;
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N-1 is the number of lines of adhesion in the entire ribbon;

n is the number of threads in the fraction of ribbon tested;

n-1 is the number of lines of adhesion in the fraction of ribbon tested.
Test report
The test report shall contain the following information:

a) all details necessary for complete identification of the ribbon tested;
b) the degree of adhesion, in metres;

¢) whether the separation took place uniformly or not.

Resistance to copper staining during laundering

General

17.1.1 This method is intended for determining the amount of staining caused to adjacent textile
materials and the amount of discoloration of a rubber thread when it is washed in water containing
dissolved copper salts.

17.1.2 This test has only a comparative value, and may not indicate the exact performance of a thread
in service because of the wide variation in copper contents of domestic water supplies.

Principle

The thread under test is placed in intimate contact with textile fabrics and heated in a washing solution
containing a known concentration of copper. The amount of staining and discoloration is determined by
visual inspection of the test pieces after the test, using an appropriate grey scale.

Reagents
17.3.1 Copper, standard solution corresponding to 1 g of Cu per cubic decimetre.

Dissolve 3,928 g of copper (I1) sulfate pentahydrate (CuS0..5H20) in copper-free distilled water and add
100 cm3 of 280 g/dm3 analytical-grade ammonium hydroxide solution.

Transfer the solution quantitatively to a 1 000 cm3 one-mark volumetric flask, dilute to the mark with
copper-free distilled water and mix.

1 cm3 of this standard solution contains 1 mg of Cu.

17.3.2 Copper, standard solution corresponding to 5 mg of Cu per cubic decimetre.

Transfer 5,0 cm3 of the standard copper solution (17.3.1) to a 1 000 cm?® one-mark volumetric flask,
dilute to the mark with copper-free distilled water and mix.

1 cmB3 of this standard solution contains 5 pg of Cu.

Prepare this solution at the time of use.

17.3.3 Soap, standard solution, or sodium dodecylbenzenesulfonate.

Prepare the soap solution by dissolving 10 g of analytical-grade sodium hydroxide in 100 cm? of

copper-free distilled water and adding 500 cm3 of near-boiling copper-free distilled water. Stir into this
solution 70,5 g of analytical-grade oleic acid and heat to 70 °C. When frothing has died down and the
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solution is cool, transfer it quantitatively to a 1 000 cm3 one-mark volumetric flask, dilute to the mark
with copper-free distilled water and mix.

Apparatus and materials
17.4.1 Aluminium plates, 50 mm x 50 mm x 3 mm.

17.4.2 Beakers, of capacity 250 cm?.
17.4.3 Thermometer, range 0 °C to 100 °C, graduated in divisions of 0,2 °C.

17.4.4 One-mark volumetric flasks, of capacity 1000 cm?, complying with the requirements of
IS0 1042,

17.4.5 Pipettes, 5 cm3 and 1 cm3, complying with the requirements of ISO 648.

17.4.6 Textile fabric samples: These may be either individual samples of white acetate, cotton, nylon
and viscose fabrics, yarns, or multifibre fabric swatches3.

17.4.7 Grey scale, complying with the requirements of ISO 105-A03, for assessing staining.

17.4.8 Grey scale?, complying with the requirements of 1SO 105-A02, for assessing change in colour.

Test pieces
Each test piece shall consist of 0,5 g to 1,0 g of uncovered rubber thread.

Preparation of test pieces

17.6.1 Each test piece shall consist of an intimate assembly of the rubber thread under test and the
various fabrics or yarns (see 17.4.6). The textile shall be free from finishing agents which may interfere
with staining, and the amount of extractable matter in the textile shall not exceed 0,3 % (by mass). The
following methods shall be used, depending on the fabric specimens available.

17.6.1.1 Individual samples of textile fabric

Take 0,5 g to 1,0 g of rubber thread and form it into a skein or hank of length approximately 75 mm.
Place the skein on a piece of acetate fabric and place a piece of cotton fabric over the top. Roll at right
angles to the rubber skein length to form a cylinder, and tie by wrapping with cotton thread. Repeat for
nylon and viscose fabrics.

17.6.1.2 Individual textile yarns

3 The multifibre fabric swatch consists of strips of acetate, cotton, nylon, polyester, acrylic and wool and can be obtained
from Testafabrics Inc., 55 Van Dam St., New York, USA, from The Society of Dyers and Colourists, PO Box 244, Perkin
House, 82 Grattan Rd, Bradford, BD1 2JB, England, or from Wentworth Instruments, North Green, Datchet, Slough SL3
9JH, England. This information is given for convenience of users of this International Standard and does not constitute an
endorsement by 1SO of these suppliers.

4 The grey scales can be obtained from the Society of Dyers and Colourists, PO Box 244, Perkin House, 82 Grattan
Rd, Bradford, BD1 2]B, England, or from the American Association of Textile Chemists and Colourists, PO Box
12215, Research Triangle Park, NC 27709, USA. This information is given for convenience of users of this
International Standard and does not constitute an endorsement by 150 of these suppliers.
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Form skeins of all the yarns and the rubber thread on a textile “wrap reel”. Cut each skein and take one
cut end of the rubber, acetate and cotton skeins and tie together with cotton thread. Plait the three
components together into an intimate assembly for a distance of approximately 75 mm and tie off as for
the starting end. Make a second plaited assembly for the rubber, nylon and viscose fabrics.

17.6.1.3 Multifibre fabric swatches

Place a 50 mm length of multifibre fabric swatch on an aluminium plate (17.4.1). Wrap 0,5 g to 1,0 g of
rubber thread on top of the fabric so that it crosses each of the fibres snugly but with a minimum of
tension.

Procedure

17.7.1 Place 200 cm3 of standard copper solution (17.3.2) in a beaker (17.4.2) and add either 1 cm3 of
standard soap solution or 1 g of sodium dodecylbenzenesulfonate (17.3.3).

17.7.2 Raise the temperature of the test solution to 70°C £ 2°C and add the test piece (see 17.6).
Maintain at this temperature for 30 min, with occasional stirring.

17.7.3 Remove the test piece, rinse with cold distilled water and drain. Allow to dry in air on a watch-
glass at a standard laboratory temperature (see ISO 23529).

17.7.4 Remove the rubber thread from the textile samples and determine, using the appropriate grey
scale, any staining of the textiles and any discoloration of the rubber thread.

17.7.5 Carry out a separate test for each rubber thread.

Test report

The test report shall contain the following information:

a) the numerical rating for the staining of each fabric, using the appropriate grey scale;

b) the numerical rating for the discoloration of the thread, using the appropriate grey scale.

If no staining or discoloration was evident, the test piece shall be reported as non-
staining.

Effect of washing

General

18.1.1 Rubber threads, or garments containing them, are very often subjected to washing treatments
which differ considerably in the composition of the washing liquid and in temperature. Information on
the composition of commercial detergents is not readily available, and the same brand name may cover
various compositions.

18.1.2 The following test provides an indication of the effect of washing on a rubber thread, by
measuring the retention of a selected physical property when a thread is submitted to a standardized

treatment of washing using a standard washing solution, drying and ageing.

18.1.3 The test is for comparative purposes only. It is not possible to correlate the results with the
actual service life of the thread or of an article containing it.
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Principle

18.2.1 A selected physical property of the thread is determined by the appropriate test method. Test
pieces from the same sample, maintained to 100 % elongation, are then subjected to one cycle of
washing, drying and air-oven ageing. The selected physical property is then measured again and the
percentage retention is reported.

18.2.2 The physical property measured in the test may be any of those specified in Clauses 9 to 12.
However, the most suitable are Schwartz value and the stress retention (Clause 12).

Apparatus
18.3.1 Test apparatus, suitable for measurement of the selected physical property, as described in9.1,
10.1,11.2 or 12.2.

18.3.2 Holders, suitable for maintaining the test pieces at 100 % elongation.

Glass or stainless-steel holders are suitable for the washing treatment. For ageing, holders as described
in 15.3.2 shall be used.

18.3.3 Standard textile wash wheel, or other apparatus capable of maintaining the washing solution
at the correct temperature and providing mild agitation while holding the stretched test piece
completely immersed in the solution.

If a standard textile wash wheel is used, the holders shall be fixed securely in the pots to avoid damage
to the thread during agitation.

18.3.4 Circulating-air oven, as described in 1SO 188, capable of being maintained at a temperature of
125°C % 1°C. A cell-type oven is preferred as it has the advantage of maintaining test pieces from
different samples in separate cells during the ageing process.

Standard washing solution

18.4.1 The standard washing solution shall contain the following ingredients per cubic decimetre of
solution in distilled water:

— 1,0 g of sodium dodecylbenzenesulfonate;

— 1,5 g of anhydrous sodium tripolyphosphate;

— 0,5 g of sodium perborate;

— 0,5 g of anhydrous sodium silicate [Na,0:Si0; (1:2)];

— 1,0 g of anhydrous sodium sulfate;

— 0,008 6 g of copper (I1) sulfate pentahydrate.

18.4.2 Within 1h of the washing test, prepare a sodium perborate solution by dissolving 2,0 g of
sodium perborate in 98,0 g of distilled water at room temperature. Immediately before immersion of
the test pieces, add 25 g of this solution to 975 g of a solution containing all the other chemicals heated
to the washing temperature.

18.4.3 Use 100 g of the standard washing solution for each gram of thread to be tested. If the amount of

washing solution needed to cover the test pieces exceeds this ratio, add more thread from the same
sample to make up the deficiency.
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Procedure
18.5.1 Determine the initial value of the selected physical property by the appropriate test method,
using the specified number of test pieces.

[f the Schwartz value is measured, it is advisable to restrict the maximum massaging extension (the
extension to which the test piece is stretched during mechanical conditioning) to 300 % to avoid
excessive test piece breakage during massaging after ageing.

If the stress retention at 100 % elongation is measured, massage the thread to 300 % extension for six
cycles immediately before extending it to 100 % for the measurement.

18.5.2 Transfer the test pieces, maintained at 100 % elongation, to a stainless-steel or glass holder and
allow to rest for 60 min 10 min under the conditions described in Clause 4.

18.5.3 Wash each type of thread in a separate wash bath in the standard washing solution at 85 + 1 °C
for 1 h with mild agitation.

18.5.4 Remove the holders from the solution, wash for 10 min in running water, blot free of excess
water with an absorbent towel and dry for 110 min at room temperature.

18.5.5 Transfer the test pieces, still at 100 % elongation, to the holders for ageing and equalize the
tension in the loops. Age in the circulating-air oven at 125 °C = 1 °C for 4 h. The oven shall be stabilized
at the test temperature before the test pieces are inserted.

Precautions shall be taken to ensure that the temperature is not lowered significantly when the test
pieces are inserted; an oven with a high heat capacity, and insertion of the test pieces in the minimum
time possible, are essential.

18.5.6 Remove the test pieces from the oven and keep them under the conditions specified in Clause 4
for a minimum of 16 h.

18.5.7 Re-determine the selected physical property by the method used before washing and ageing.
Breakage may occur at incorrectly tied knots. Test pieces failing in this way shall be re-tested.

Expression of results
The percentage retention of the initial value of the selected physical property is given by the formula:

X
L %100

X
o

where

xo is the value of the property before washing and ageing;

xt  is the value of the property after washing and ageing.

Report the median value.

Test report
The test report shall contain the following information:

a) the full description of the sample and its origin;
b) the physical property selected and the test method and apparatus used;

c) the percentage retention of the physical property and the initial value.
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Resistance to atmospheric fume staining

General

19.1.1 This method is intended for determining the resistance of rubber thread to discoloration and to
the transfer of staining to textile materials with which it is in contact, when exposed to oxides of
nitrogen in a test chamber. This effect is also known as gas fume fading.

19.1.2 The test simulates the conditions encountered when a thread is exposed to the combustion
products of burnt fuels in the atmosphere.

19.1.3 Normally the antioxidant is the reactive ingredient, and may produce either a pinking effect or a
yellow discoloration, the latter usually tends to stain textile fabrics by migration.

19.1.4 The test shall be conducted only on newly made rubber thread which has not been subjected to
any treatment after manufacture other than storage.

Principle

General

Two methods are specified, method A and method B, the principles of which are given in 19.2.2 and
19.2.3.

Method A operates at an elevated temperature and method B at ambient temperature. The results
obtained by the two methods may not therefore be comparable.

Method A

The test piece is exposed to fumes generated by burning a hydrocarbon fuel in a closed chamber.

Method B

The test piece is exposed to nitrogen oxide fumes generated by the action of phosphoric acid on sodium
nitrite in a glass chamber.

Reagents

The following reagents are required when the glass bell-jar exposure chamber, described in 19.4.2 is
used.

19.3.1 Calcium chloride, 300 g/dms3 solution.

19.3.2 Phosphoric acid, 500 g/dm3 solution freshly prepared by dilution of phosphoric acid
(p=1,75g/cm3).

19.3.3 Sodium nitrite, 7 g/dm3 solution, freshly prepared.

19.3.4 Urea, 10 g/dm3? solution, buffered at pH 7 by the addition of 2 g of sodium dihydrogen
orthophosphate dihydrate (NaH.P0.2H,0) and 1,25g of disodium hydrogen orthophosphate
dodecahydrate (NazHPO412H:0) per cubic decimetre of solution.

Apparatus and materials

Method A — Gas-fading test chamber, non-rotating type
NOTE A suitable apparatus is described in AATCC 23, Colorfastness to Burnt Gas Fumes, of the American
Association of Textile Chemists and Colorists.
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The oven shall be equipped with a burner fed by a propane gas cylinder, the chamber temperature
being maintained in the region of 60 °C £ 5 °C. Moist conditions shall be maintained by keeping a small
container of water in the chamber during the test.

Method B — Glass bell-jar exposure chamber, of the type shown in Figure 6
This consists of a glass chamber of 3 dm3 to 20 dm3 capacity, in which are placed;

a) basins containing calcium chloride solution (19.3.1), to maintain the relative humidity at 65 %;

b) a basin containing a mixture of phosphoric acid solution (19.3.2) and sodium nitrite solution
(19.3.3), for generating oxides of nitrogen;

¢) asmall fan for circulating the oxides of nitrogen;

d) a frame for suspending the test pieces (this frame may be rotated, in which case the fan may be
dispensed with).

Key
1 sodium nitrite and phosphoric acid sclution

2 calcium chloride solution

Figure 6 — Suitable apparatus for determining resistance to atmospheric fume staining (method
B)

19.4.3 Blue test control cloth?), consisting of a dyeing of 1 % Celliton Blue FFRN (CI Disperse Blue 3)
on secondary cellulose acetate satin.

5 Detail of suitable materials may be obtained from the secretariat of ISO/TC 45/SC 4.
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19.4.4 Standard of fading?, consisting of viscose satin dyed with vat dyes to match a faded specimen
of the blue test control cloth (19.4.3), the contrast between the standard of fading and the blue test
control cloth being approximately equal to grade 2 on the grey scale for assessing change in colour (see
IS0 105-A02).

Multifibre fabric cloth swatch,

Aluminium plates, 50 mm x 50 mm x 3 mm

Fabric samples, of white acetate, cotton, nylon and viscose fabrics, 63 mm x 63 mm
Test pieces

General

The test pieces shall consist of an intimate assembly of the rubber thread and various fabrics and yarns.

Method A

Make up sufficient test pieces for the test, preparing each test piece by wrapping, snugly but with a
minimum of tension, 1 g of thread around a 50-mm-square aluminium plate and tying the ends of the
thread in a reef knot pulled firm. Then remove the wrapping from the plate.

Place each wrapping in the centre of a 63 mm square of the fabric to be used. Place a second square of
fabric on top of the thread and roll the fabric samples to form a cylinder. Tie the cylinder by wrapping
with rubber thread. Repeat for other fabrics.

Method B
Place a multifibre fabric swatch around a 50-mm-square aluminium plate. Wrap 0,5 g of rubber thread
on top of the fabric so that it crosses each of the fibres, but with the minimum of tension.

Procedure

Method A
19.6.1.1 Suspend the test piece, together with a 50 mm x 40 mm strip of blue test control cloth, in the
gas-fading chamber previously adjusted to a temperature of 60 °C £ 5 °C.

19.6.1.2 Remove the test piece from the chamber when the control strip has faded to the same shade as
the standard of fading (19.4.4). Continue as indicated in 19.6.3 and19.6.4.

Method B
19.6.2.1 The mass of thread required is related to the chamber size. Use 0,4 g of thread per cubic
decimetre capacity. Add additional thread, if necessary, to meet this requirement.

19.6.2.2 Suspend the test pieces and the blue test control cloth from the frame,
19.6.2.3 Place the basins containing the calcium chloride solution (19.3.1) on the floor of the chamber.
The solution shall have a surface area of 15 cm? £ 5 cm? per cubic decimetre of chamber capacity, and a

volume of 10 cm3 per cubic decimetre of chamber capacity.

19.6.2.4 Switch on the fan or rotating frame and allow the test pieces to condition at 20°C+ 2 °Cfor 1 h.
Switch off the fan or rotating frame.

19.6.2.5 Pipette 0,3 cm® of phosphoric acid solution (19.3.2) for each cubic decimetre of chamber
capacity into a basin placed in the chamber as shown in Figure 6, followed by 0,3 cm? of the sodium

nitrite solution (19.3.3) per cubic decimetre of chamber capacity.

Mix the solutions thoroughly, close the chamber immediately and switch on the fan or rotating frame.
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19.6.2.6 Protect the chamber from bright light during the test.

19.6.2.7 Observe the test piece and blue test control cloth, and remove the test pieces from the
chamber when the blue test control cloth has faded to the same shade as the standard of fading (19.4.4).

Fix the blue test control cloth and test samples by immersion in the buffered urea
solution (19.3.4).
Examine the colour change of the rubber threads and any staining of the textile fabrics.

Test report
The test report shall contain the following information:

a) the full description of the sample and its origin;

b) the numerical rating of the colour change of the test pieces according to the grey scale;
¢) the degree of staining of the individual fabrics (method A);

d) the degree of staining of the individual fibres of the multifibre fabrics (method B);

e) the test method employed (A or B).
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Foreword

150 (the International Organization for Standardization) is a worldwide federation of national standards
bodies (1SO member bodies). The work of preparing International Standards is normally carried out
through IS0 technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of 1SO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. IS0 shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on

the IS0 list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about IS0's adherence to the World Trade Organization (WTO)
principles in the Technical Barriers to Trade (TBT) see the following URL:
www.iso.org/iso/foreword.html.

The committee responsible for this decument is ISQ/TC 45, Rubber and rubber products, Subhcommittee
SC 4, Products (other than hoses).

2 © 150 2016 - All rights reserved

PN 78



HBN. 2556-XXXX

IS0 20058:xxXxX

1S0/FDIS 20058:2016(E)

General purpose rubber thread - Specification

1 Scope

This document specifies physical and mechanical requirements for rubber threads. It does not apply to
rubber threads for food contact, furniture, high heat resistance and high ozone resistance applications.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

1S0 2321:—1, Rubber threads — Methods of test
3 Terms and definitions
For the purpose of this document, the terms and definitions given in IS0 2321 and the following apply.

SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— IS0 Online browsing platform: available at http://www.iso.org/obp

31

tension set

elongation remaining in a test piece in the relaxed condition after it has been subjected to a constant
elongation at a specified time, expressed as a percentage of the elongation

4 Rubber thread classification

Rubber threads are classified according to cross-sectional shape inte three types:

— Type 1: around thread;
— Type 2: asquare thread;
— Type 3: arectangular thread.

The types of rubber threads as mentioned above are further sub-divided into three classes depending on
the properties:

— Class 1;

— Class 2;

— Class 3.

5 Requirements
5.1 General

The rubber threads shall be uniform in dimension, free from any visual substances and free from other
defects that may cause deleterious effects on performance.

L Under preparation. Stage at the time of publication: [SO/DIS 2321:2016.

© 150 2016 - All rights reserved 3
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5.2 Conventional count

Conventional count (size number) should be agreed between the purchaser and the manufacturer.

‘When tested in accordance with [SQ 2321:—, Clause 5, the tolerance of thread diameter (round thread)
or cross-sectional length (square or rectangular thread) shall be less than £3 %, unless otherwise
specified.

5.3 Metric yield or density
Metric yield when tested according to IS0 2321:—, Clause 6, shall be within £6 % of the declared value.
The specified value for metric yield is dependent on count and density.

If density is required by agreement between the purchaser and the manufacturer, it can be tested
according to [SQ 2321:—, Clause 8. It shall be as follows:

Density < 1,10 g/cm® marked as low density;

Density = 1,10 g/cm? to 1,20 g/em? marked as medium density;

Density > 1,20 g/cm3 marked as high density.

5.4 Physical and mechanical properties

Physical and mechanical properties of rubber threads shall comply with the requirements given in
Table 1.

The age of test pieces shall not exceed 6 months from the date of manufacture.

Table 1 — Required physical and mechanical properties

" i Requirements
Physical and l1:-1;:iecl1amcﬂl Test method
properties Class 1 Class 2 Class 3
Modulus at 300 %, N/mm? 2,0t0 4,0 3.0t0 4.5 4,0105,5 150 2321:=,
Clause 9
. 150 2321:—,
Tensile strength, N/mm?, min. 25 20 15 Clause 9
150 2321:—,
N Y
Elongation at break, %, min. 700 600 500 Clause 9
Tension set, %, max. 8 10 12 150 2321:—,
Clause 13
After accelerated-ageing test
N . IS0 2321:—,
Tensile strength, N/mm?, min. 20 16 12 Clause 14
. ) 150 2321:—,
o )
Elongation at break, %, min. 560 480 400 Clause 14

5.5 Schwartz value
If the Schwartz value is required, the value given in Annex A should be used.

6 Packaging
6.1 Packing

The material shall be packed to facilitate safe transport and storage.

4 © 150 2016 - All rights reserved
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6.2 Marking

The packages shall be clearly marked with at least by the following items:

a)
b)
9
q
5\

material used;

conventional count (size number), colour, and the number of threads in ribbon;
class;

weight, in kilograms;

date of manufacture and/or manufacturer’s identifying lot number.

©1S0 2016 - All rights reserved 5
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Annex A
(informative)

Schwartz value

A.1 General
Schwartz value is the average of the stresses, in megapascals, calculated with respect to the eriginal cross-

sectional area at a specified elongation measured on extension and retraction of a previously massaged
(mechanically conditioned) thread.

The preferred values of the elongation at which the readings are 300 % and 500 %, depending on the
type of thread under test. However, the recommended reading of Schwartz value is at 300 % elongation.

A.2 Recommended Schwartz value

When tested in accordance with 1SO 2321:—, Clause 10, using Schwartz value at 300 %, the Schwartz
value shall be (1,3 = 25) %.

6 @ IS0 2016 - All rights reserved
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Foreword

1SO (the International Organization for Standardization) is a worldwide federation of national
standards bodies (ISO member bodies). The work of preparing International Standards is normally
carried out through ISO technical committees. Each member body interested in a subject for which a
technical committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with ISO, also take part in
the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of SO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO's adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 45, Rubber and rubber products, Subcommittee
SC 4, Products other than hoses.

This fourth edition cancels and replaces the third edition (ISO 2321:2006), which has been technically
revised.

The main changes compared to the previous edition are as follows:

i © IS0 2016 - All rights reserved
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Rubber threads — Methods of test

Scope

This document specifies methods of test for determining general physical and mechanical properties of
rubber threads, as well as specific mechanical properties of such threads in contact with fabrics. Owing
to the comparatively small cross-section and the unusual conditions of service of this material, certain
special methods have been developed.

Some of the tests included in this document are not entirely suitable for threads made from certain
synthetic rubbers (e.g. urethane rubber). These tests are intended for natural or synthetic polyisoprene
rubbers.

Comparisons can only be made on new rubber threads or on those with identical processing histories.
In the interpretation of results from threads which have been subjected to spooling, fabrication or any
other process, the previous history is important, and what is known of this and of any relaxation
treatments used is intended to be reported.

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

I1SO 37, Rubber, vulcanized or thermoplastic - Determination of tensile stress-strain properties

1SO 105-A02, Textiles — Tests for colour fastness — Part A02: Grey scale for assessing change in colour
1SO 105-A03, Textiles — Tests for colour fastness — Part A03: Grey scale for assessing staining

I1SO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

1SO 648, Laboratory glassware — Single-volume pipettes

1SO 1042, Laboratory glassware — One-mark volumetric flasks

IS0 1183-2, Plastics — Methods for determining the density of non-cellular plastics — Part2: Density
gradient column method

IS0 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test
methods

Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

© IS0 2016 - All rights reserved 1
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— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.or:

3.1
metric yield
unstretched length, in metres, of 1 000 g of the thread

3.2
density (of thread)

mass per unit volume of a test piece of thread measured at a standard laboratory temperature

Note 1to entry: Itis expressed in grams per cubic centimetre.

Note 2 to entry:  The standard laboratory temperatures are given in SO 23529.

3.3
tensile strength

stress at which the thread breaks when it is stretched under specified conditions, , based on the initial
cross-sectional area

Note 1to entry: The value is expressed in megapascals?.

34

modulus at 300 % and 500 %

stress calculated with respect to the original cross-sectional area, at 300 % and 500 % elongation
Note 1to entry: It is measured in megapascals?,

3.5

elongation at break

increase in length of the thread at break when it is stretched under the specified conditions,
expressed as the percentage increase of the original length

EXAMPLE A test piece 30 mm in length which increases in length to 210 mm at break is said to give an
elongation at break of 600 %.

3.6
Schwartz value

average of the stresses calculated with respect to the original cross-sectional area at a specified
elongation measured on extension and retraction of a previously massaged (mechanically
conditioned) thread

Note 1to entry:  Itis expressed in megapascals.

' 1MPa = 1N/mm?

2 I1SO 2016 - All rights reserved
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Note 2 to entry: It is denoted by the abbreviated term SV,f , where ¢ is the massaging elongation (the

elongation to which the test piece is stretch during mechanical conditioning) and n the elongation at which the
readings are taken. Both ¢ and n are expressed as percentages of the initial length as multiples of 100 and, unless
otherwise specified, are chosen so that

c=n+100

Note 3 toentry:  The preferred values of n are 300 % and 500 %, depending on the type of thread under test.

3.7
Schwartz hysteresis ratio

ratio of the loads at a specified elongation measured on extension and retraction, after massaging
(mechanical conditioning)

Note 1toentry: It is denoted by the abbreviated term SHRthere ¢ is the massaging elongation (the

elongation to which the test piece is stretched during mechanical conditioning) and n the elongation at which
readings are taken. Both c and n are expressed as percentages of the initial length as multiples of 100 and, unless
otherwise specified, are chosen so that

c=n+100

Note 2 to entry:  The preferred values of n are 300 % and 500 %, depending on the type of thread under test.

3.8
elongation under specified load

percentage elongation of a rubber thread when stressed by the application of a specified load per unit
area

Note 1 to entry: It is determined by applying a load to an unmassaged thread (i.e. a thread which has not been
mechanically conditioned) and so is liable to be affected by the age and previous history (including storage history
and any conditioning) of the thread.

Note 2 to entry: It is normally determined at two levels of applied force; 15,5 kPa (=15,5 mN/mm?) and
27,4 kPa (= 27,4 mN/mm?).

3.9

stress retention

residual load, expressed as a percentage of the original load on the thread, after the test piece has
been maintained at a constant elongation (usually 100 %) for a specified time

3.10
tension set

elongation remaining in a test piece in the relaxed condition after it has been subjected to a constant
elongation at a specified time, expressed as a percentage of the elongation

3.11
discoloration

change in the original shade of a product resulting from outside influences
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3.12
colour staining

undesired pick-up of colour by a fabric

a) when immersed in water, dry-cleaning solvent or a similar liquid medium, which contains dyestuffs
or colouring material not intended for colouring the fabric;

b

=

by direct contact with other dyed material from which colour is transferred by bleeding or
sublimation

Conditioning of samples or test pieces

The samples or test pieces shall be kept in a relaxed state in one of the standard atmospheres described
in IS0 23529, for not less than 16 h before testing. The tests shall be carried out under similar
atmospheric conditions. The test piece selected shall be clean, dry and free from any visual defects.
Samples or test pieces shall not be allowed to come into contact with copper or manganese of their
compounds during conditioning or testing.

Count

Sectional count

The sectional count of a rubber thread is given by the value of its cross-sectional area, expressed in
square millimetres.

NOTE The sectional count corresponds to the tex count for a nominal density of 1 g/ cm3. The use of the
sectional count is recommended.

Conventional count (size number)
5.2.1 The conventional count of a rubber thread is the number of threads which, when placed side by
side, measure 25,4 mm.

The conventional count of a round thread is calculated by dividing 25,4 by the diameter, in millimetres,
of the thread.

The conventional count of a square thread is calculated by dividing 25,4 by the length, in millimetres, of
one of the sides of the thread.

The conventional count of a rectangular thread is generally quoted as the count of a square thread of
equivalent cross-sectional area.

Thus, in the case of a round thread, the number 100 is the conventional count of a thread whose
diameter is equal to 0,254 mm; in the case of a square thread, the number 40 is the conventional count
of a thread whose sides are equal to 0,635 mm.

5.2.2 It is customary to quote the conventional count of a round thread, followed by the whole even
number which is nearest to the actual conventional count of the square thread of equivalent cross-
sectional area (count of round thread x 1,13 = actual count of square thread).

EXAMPLE A round thread of count 50 is indicated by 50/56.

4 I1SO 2016 - All rights reserved
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5.2.3 The conventional count of a multi-filament round thread is expressed by stating successively the
number of components, the count of the single round thread which would have the same total cross-
sectional area as the component threads, and the count of the corresponding square thread.

EXAMPLE The conventional count of a multi-filament round thread made up of three components equal in
total cross-sectional area to a round thread of count 32 is indicated by 3/32/36.

Procedure

See Figure 1.

The apparatus for cutting the test pieces consists of a rectangular vertical frame at the upper and lower
ends of which are mounted two metallic plates whose inside edges parallel and sharp. Two cutting
devices (the fixed blade of which consists of the inside edge of the metal plate) and two external clamps
are provided. The clamps shall be of a spring-loaded type and the distance between the internal edges
of the metal plates shall be 100 mm + 1 mm.

© IS0 2016 - All rights reserved 5
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: : 100 mm + 1 mm

c—zll—mg

1 metal plate

Key

2 clamp

3 cutting device

Figure 1 — Apparatus for cutting test pieces
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Procedure

Cutting out the test pieces
Take five strips of thread samples and cut them to a length of approximately 110 mm.

Tear off threads equally from both edges of each strip till there are only 10 threads in each strip. If these
strips are taken from bobbins or from any other type of presentation in which the strip is under tension,
heat-treat them for 30 min in a thermostatically controlled oven at a temperature of 70 °C + 2 °C. After
this heat treatment, condition the strip as specified in Clause 4. For strips taken from other forms of
presentation where no tension is applied to the strip, condition as specified in Clause 4.

Suspend each conditioned strip from the upper clamp. When it has settled in the vertical position
without stretch, fix it by means of the lower clamp. Cut the strip to the required length with the two
cutting devices, using the lower one first.

Weighing the test pieces
Free the cut strips from any loose dusting powder by shaking or brushing them gently and weigh to an
accuracy of £ 1%.

Expression of results

5.5.1

where

m
5.5.2

The sectional count, S, is given by the formula:

m 1
— X
p 1000

&)

is the density, expressed in grams per cubic centimetre, of the thread, determined as specified in
Clause 8;

is the mass, in miligrams, of the strip.
The conventional count, C, is given by the following equations:

For round thread

C= 22.51‘jZ
m

For square thread

C= 25.4-0\/Z
m

where

P

m

5.5.3

is the density, expressed in grams per cubic centimetre, of the thread, determined as specified in
Clause 8;

is the mass, in miligrams, of the strip.
Express the count of the thread as the median of the values for the five test pieces as indicated in

Clause 5. The maximum and minimum values obtained shall also be stated.
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Metric yield

Procedure
Determine the mass of each of five test pieces as specified in 5.4.2.

Expression of results
6.2.1 The metricyield of rubber thread, expressed in metres per kilogram, is given by the formula:

1000
m

Where m is the mass, in grams, of 1 000 mm of thread.

6.2.2 Express the metric yield of the thread as the median of the values for the five test pieces.

Properties of rubber threads

Properties of rubber threads are made up of two kinds: general physical and mechanical properties, and
specific mechanical properties of the threads in contact with fabrics. They shall be determined by the
test methods specified in Table 1 and Table 2, respectively.

Table 1 — General properties of rubber threads

Physical and mechanical properties Clause No.
Density 8
Tensile strength, modulus, elongation at break 9
Schwartz value (SV) 10
Elongation under a specified load 11
Stress retention 12
Tension set 13
Accelerated-ageing test on rubber threads in a relaxed state 14
Dry-heat resistance test 15
Table 2 — Specific properties of rubber threads
Mechanical properties in contact with fabrics Clause No.
Ribbons: Degree of adhesion between threads 16
Resistance to copper staining during laundering 17
Effect of washing 18
Resistance to atmospheric fume staining 19

Density

Principle
Test pieces are placed in a suitable mixture of liquids, the density of which is adjusted until the test
pieces neither float nor sink; this density is determined.

8 © 150 2016 - All rights reserved
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Method

Method A

8.2.1.1 Most of the rubber threads on the market have a density in the range of 0,90 g/cm3 to
1,11 g/cm3. It is necessary, therefore, to have a series of liquids having densities within this range.
Mixtures of ethanol (0,79 g/cm3) and ethylene glycol (1,11 g/m3) are suitable.

For threads of greater density, a suitable inorganic salt solution may be used. A solution of sodium
chloride is suitable,

8.2.1.2 Before the mixtures are used, it shall be ensured that they are homogeneous and free from
air bubbles. They shall be kept in closed containers so as to avoid evaporation. They shall be used at a
temperature of 20°C £ 2 °C.

8.2.1.3 Apparatus
8.2.1.3.1 Glass cylinder, of capacity about 1 000 cm3;

8.2.1.3.2 Hydrometer or hydrostatic balance or other apparatus allowing measurement of the
density of liquids to an accuracy of at least 0,005 g/cms3.

8.2.14 Procedure

8.2.1.4.1 Take four test pieces approximately 10 mm long from the sample. Dip each test piece in
ethanol and then rub between the fingers to remove dusting powder and any air bubbles from the
surface,

8.2.1.4.2 Take a suitable liquid mixture (see 8.3.1.1) and thoroughly homogenize it, taking care not to
introduce any air bubbles. Place one of the test pieces in the liquid. Adjust the density of the liquid by

addition of the appropriate component, mixing thoroughly after each addition. Continue this
adjustment until the test piece neither sinks nor floats.

8.2.1.4.3 Test the other three test pieces in the mixture; at least two of these three test pieces shall
reach equilibrium within a period of 3 min to 10 min.

8.2.1.4.4 Determine the density of the liquid mixture to the nearest 0,005 g/cm3.

Method B

Determine the density of the test pieces in accordance with 1SO 1183-2.

Tensile strength, modulus and elongation at break

Apparatus
Loop-forming machine

Tensile-testing machine,
As described in ISO 37, with modified O-ring grips based on the standard pulleys for type A rings. For
example, B can be 24 mm to be used conveniently.
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1 |
2
s
Key
1 freely rotating pulley 4 (d1 =25+ 0.05mm
2 freely rotating pulley 5 ©dz2=254%0.05mm
3 direction of extension 6 I (circumference of sample — circumference of roller)
’ 2
Figure 2 — Pulley arrangement for tensile testing of type A rings

Procedure

9.2.1 Test piece preparation

The thread test piece is allowed to relax at room temperature for 60 min to ensure that all stresses in
the thread have been released. It is then weighed and the average diameter of the thread calculated.

Using a loop-forming machine, the rubber thread is made into a loop and the ends tied securely. The
diameter of the loop is dependent on the distance between the two cylinders of the tensile-testing
machine (see 9.2.2). Usually, these are set at 100 mm apart. The total number of loops for each sample
is dependent on the count of the thread and the load capacity of the tensile tester. The more loops, the
greater the total cross-sectional area and hence the greater the force which will be needed to stretch the
test piece to breaking point.

9.2.2  xxxxx

The test piece is looped over the two cylinders of the tensile tester. The loop diameter shall be such that
it fits exactly over the two cylinders without stretching.

The tensile tester is then run to stretch the test piece to breaking point. The machine is set to read the
modulus at 300 % and 500 %, the tensile strength and the elongation at break. Depending on the
complexity of the machine, usually the cross-sectional area of the loop is entered into the machine and

10 © 150 2016 - All rights reserved
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the modulus and tensile strength are then automatically calculated and printed out on a printer or
displayed on a computer screen. The elongation at break, calculated as the percentage stretch relative
to the original length (100 mm), is automatically displayed by the tensile tester on completion of the
test.

Test five test pieces.

Expression of results
Modulus at 300 % (in mN/mm?2) = Fzg0/A

Modulus at 500 % (in mN/mm?2) = Fsp/A

Tensile strength (in mN/mm?) = Fz/A

L, -L
Elongation at break (in %) = 2 %100

where
Fso0 is the force, in millinewtons, necessary to stretch the test piece to 300 %;
Fsoo is the force, in millinewtons, necessary to stretch the test piece to 500 %;
Fp s the force, in millinewtons, necessary to stretch the test piece to the break point;
A isthe total cross-sectional area, in square millimetres, of the test piece;
Ls is the length at break of the test piece;

Lo is the original length of the test piece.

Express the tensile strength, modulus and elongation at break of the thread as the median of the values
for the five test pieces. The maximum and minimum values shall also be quoted. In addition, the test
report shall indicate the type of apparatus used and the procedure followed.

Schwartz value (SV)

Apparatus
The apparatus described in 9.1 may be used.

Procedure

Prepare three test pieces each consisting of a loop, or a multiple loop, of thread, the length of the loop
being 100 mm * 1 mm and the number of turns being selected to suit the count of the thread and the
capacity of the apparatus.

With a multiple loop, distribute the thread evenly between the turns by rotating the loop around the
fingers before placing it over the O-ring grips.

Carry out six cycles of elongation and retraction without interruption to an elongation of ¢ %. On the
sixth cycle, take readings at n % elongation (during extension and again during retraction). Minimal
pauses to take readings are permissible.

Expression of results

The Schwartz value, SV,f, in megapascals, and the Schwartz hysteresis ratio, SHR®

o expressed as a

percentage, are given by the equations:
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F, +F
SV"E _ -1 2
45N

F,
SHRS =—2x100
F,

Fr  is the load, in meganewtons, at n % elongation on extension (6th cycle);
F; is the load, in meganewtons, at n % elongation on retraction (6th cycle);
S is the original cross-sectional area, in square metres, of the test piece;
N is the number of complete loops tested.

Express the Schwartz value and Schwartz hysteresis ratio of the thread as the median of the values
obtained for the three test pieces. The test report shall also indicate the type of apparatus used and the
procedure followed.

Elongation under a specified load

Test pieces

Use one or more pieces of thread, depending on the count, as the test piece. The length will depend on
the apparatus used.

Apparatus

11.2.1 The essential requirements are that the apparatus is capable of stretching a test piece at a
constant speed until the load reaches a predetermined value, and that it incorporates a graduated scale
for reading the elongation.

11.2.2 Asuitable apparatus is shown in Figure 3. It consists of:

a) A graduated scale for reading the elongation of the test piece.

b) Two clamps for gripping the ends of the test piece, the length between the clamps in the initial state
being 150 mm * 2 mm, together with a means of mechanically moving the upper clamp in a vertical
direction to extend the test piece at a constant speed of 30 mm/s + 10 mm/s.

c) A pan, attached to the lower clamp, to which the necessary weights may be added to make up the
load appropriate to the count of the thread being tested.

d

=

An electric switch, situated immediately beneath the pan. When the weight of the pan is exceeded
by the force exerted on it by the stretched thread, the pan is lifted and the switch stops the motor
and applies the brake.

If, for this test, an apparatus differing from that described above but complying with 9.1 is used, the test
report shall state the type of apparatus used and the procedure followed.
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\1
A

graduated scale
clamps

pan for weights

W

electric switch

Figure 3 — Apparatus for determination of elongation under a specified load

Procedure

Prepare three test pieces of the kind specified in 11.1. Fix the ends of the first test piece in the clamps so
that the test piece is taut but unstretched, and add the required weights to the pan. Start the motor and,
when it is automatically stopped by the switch, measure the elongation of the test piece on the scale.
Report the procedure for the other two test pieces.

Expression of results
11.4.1 The elongation, 4, expressed as a percentage, of the test piece under the specified load is given
by the formula

where

Ly is the original length, in millimetres, of the test piece;

L:  is the total length, in millimetres, of the extended test piece.
11.4.2 Express the elongation under specified load as the median of the values for the three test pieces.
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Stress relaxation

Test pieces
Test pieces shall consist of loops of the type described in 10.2.

Apparatus

Figure 4 shows a simple apparatus for carrying out this test. One end of the test piece is passed round
one peg, the other end being attached to the other peg by means of a wire clip. A spring dynamometer is
attached to the other end of the wire clip and the load required to just lift the clip off the peg measured.
The distance between the two pegs shall be such that the thread is subjected to the specified elongation
to within £ 2 %.

Procedure

12.3.1 Prepare three test pieces of the kind specified in 12.1. Pass the end of each test piece round the
bottom peg and attach the other end to the wire clip as shown in Figure 4. Then pass the inner loop of
the wire clip over the top peg, thus subjecting the test piece to the specified elongation with an accuracy
of £ 2 % (usually 100 2 %). Maintain this extension during the test.

12.3.2 When a measurement of stress is to be made, attach the spring dynamometer to the outer loop
of the wire clip and raise the dynamometer until the wire clip is just clear of its supporting peg. At this
point, read the dynamometer, which just counterbalances the force exerted on the rubber thread.

12.3.3 Take the initial reading 30 min £ 1 min after the initial extension of the thread on the apparatus.
Continue to take readings as required up to a maximum of 14 days.

12.3.4 The test may be carried out at ambient or elevated temperatures. The test conditions used and
the duration of the test shall be stated in the test report.

1
)
o2
3
.2
Key
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I spring dynamometer
2 pegs

3 wiredip

Figure 4 — Apparatus for determination of stress retention

Expression of results

12.4.1 The stress retention, expressed as a percentage, of the test piece, is given by the formula:

F.
—2.100
j,rl

where

Fr  is the original load;

F: is the residual load.
12.4.2 Express the stress retention of the thread as the median of the values obtained for the three test
pieces.

Test report
If the test elongation used differs from 100 %, this shall be recorded.

Tension set

Test piece preparation
Use one thread as the test piece. The length will depend on the apparatus used. Two reference marks
shall be marked on the central part of the test piece at a distance of 100 = 0,1 mm (L:).

Apparatus

A simple apparatus for carrying out this test shown as Figure 5. Each end of the test piece is attached to
each peg. The distance between the two pegs shall be adjustable in such a way that the reference length
of the test piece is subjected to the specified elongation to within + 2 %.
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Key
1  Pegs

Figure 5 — Apparatus for determination of tension set

Procedure
13.3.1 Fix the ends of the test piece at the pegs so that the test piece is taut but unstretched.

13.3.2 Stretch the test piece until the reference length is extended to the required strain, 80 % of the
elongation at break as pre-determined from Clause 9, and hold at this strain for 60 + 5 min.

13.3.3 Release the strain, remove the test piece from the pegs and leave it to recover on a non-sticky
flat surface for 120 £ 5 min.

13.3.4 Measure the reference length (L>).
Expression of results
The tension set, expressed as a percentage, of the test piece is given by the formula:

MXIOO
I

where

L is the length between the two reference marks before stretching;
Lz is the length between the two reference marks after recovery.

Report the result as the mean of the duplicate determinations and the units in which it is expressed. If
the individual results differ by more than 0,5 units from the mean, repeat the determination.

Accelerated ageing test on rubber threads in a relaxed state

General

14.1.1 Accelerated-ageing tests on rubber threads in a relaxed state are made in order to determine
the change in physical properties of a rubber thread subjected to hot-air treatment at atmospheric
pressure at a controlled temperature and for a specified time.

14.1.2 These accelerated-ageing tests have only a comparative value, and may not be taken as an exact

indication of the storage life of rubber threads, as the test conditions cannot reproduce all the various
aspects of storage.

Principle

14.2.1 The ageing properties of a rubber thread are normally evaluated by the following
measurements:

a) tensile strength;

a) elongation at break;

b) Schwartz value.

16 © 150 2016 - Al rights reserved
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14.2.2 These properties are first determined in accordance with Clauses9 and 10 on unaged test
pieces. The same properties are then determined on other test pieces after treatment in hot air at
70°Cx1°Cfor 168 h + 2 h, and compared with the properties of the unaged test pieces.

14.2.3 Other parameters may also be similarly compared.

Test pieces

A set of test pieces for each of the above properties shall be prepared and identified, as described in
Clauses 9 and 10.

Apparatus

Required is a circulating-air oven, as described in ISO 188, capable of being maintained at 70 °C. A cell-
type oven is preferred as it has the advantage of maintaining test pieces from different samples in
separate cells during the ageing process.

Procedure

14.5.1 Place the set of test pieces in the oven, previously regulated to 70 °C, and left in a relaxed state
for 168 h + 2 h. At the end of the treatment period, remove the set of test pieces from the oven, and
leave for 16 h under the conditions described in Clause 4.

13.5.2 Determine the properties listed in 14.2.1 on the aged test pieces.

Expression of results
The results of this test shall include the following information:

a) the median of the values obtained for each physical property before ageing;
b) the median of the values obtained for each physical property after ageing;

c) the percentage variations in each physical property due to the ageing treatment, as given by the
formula:

X —X
a9 .100
X

where

Xo is the value of the property before ageing;

Xz is the value of the property after ageing.

Dry-heat resistance

General

15.1.1 Conventional rubber-ageing tests, which are normally carried out on unstretched test pieces,
are of limited use in assessing the life of rubber threads, as these are usually continuously extended in
use.

15.1.2 The following test provides an indication of the extent of deterioration, by measuring the
retention of a selected physical property when a thread is maintained at a constant elongation under
conditions more severe than those encountered in service.
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15.1.3 The test is for comparative purposes only. It is not possible to correlate the results with the
actual service life of the thread.

Principle

15.2.1 A selected physical property of the thread is determined by the appropriate test method. Test
pieces form the same sample, maintained at 100 % elongation, are subjected to ageing in a circulating-
air oven. The selected physical property is then measured again and the percentage retention is
reported.

15.2.2 The physical property measured in the test may be any of those specified in Clauses 9 to 12.
However, the most suitable are the Schwartz value and the stress retention (Clause 12).

Apparatus
15.3.1 Test apparatus, suitable for measurement of the selected physical property, as described in 9.1,
10.1,11.2 or 12.2.

15.3.2 Holders, suitable for maintaining the test pieces at 100 % elongation.

The holder shall be of a material of low thermal expansion and low thermal capacity to minimize
dimensional changes on heating and the occurrence of “hot spots” where it is in contact with the
thread?). Metals, particularly those containing copper or manganese, shall not be used.

15.3.3 Circulating-air oven, as described in ISO 188, capable of being maintained at 100°C+ 1°C or
150°C£ 2 °C. A cell-type oven is preferred as it has the advantage of maintaining test pieces from
different samples in separate cells during the ageing process.

Procedure

15.4.1 Determine the initial value of the selected physical property by the appropriate test method,
using the specified number of test pieces.

If the Schwartz value is measured, it is advisable to restrict the maximum massaging extension (the
extension to which the test piece is stretched during mechanical conditioning) to 300 % to avoid
excessive test piece breakage during massaging after ageing.

If the stress retention at 100 % elongation is measured, massaged the thread to 300 % extension for six
cycles immediately before extending it to 100 % for the measurement.

15.4.2 Transfer the test pieces, maintained at 100 % extension, to the holders and leave for
60 min £ 10 min under the conditions described in Clause 4.

15.4.3 Place the test pieces, still on their holders, in the circulating-air oven and age under the
appropriate conditions given in Table 3. The oven temperature shall be stabilized at the test
temperature before the test pieces are inserted.

Precautions shall be taken to ensure that the temperature is not lowered significantly when the test
pieces are inserted. An oven with high heat capacity and a minimum time for insertion are essential.

Table 3 — Conditions of ageing

Temperature Time
°C h

Class of test

2)  suitable materials are available commercially. Details may be obtained from the secretariat of ISO/TC 45/SC 4.
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A (normal) 100 £1 22
B (heat resistant) 150 £2 2
NOTE Test B is more severe and is intended for use with threads classified as heat- resistant.

15.4.4 Remove the test pieces from the oven and keep them under the conditions specified in Clause 4
for a minimum of 16 h.

15.4.5 Re-determine the selected physical property by the method used before ageing.
Breakage may occur at incorrectly tied knots. Test pieces failing in this way shall be re-tested.
Expression of results
The percentage retention of the initial value of the selected physical property is given by the formula:
X
—2 100
XO

where

xo  is the value of the property before ageing;
Xo is the value of the property after ageing.
Report the median value.

Test report
The test report shall contain the following information:

a) the full description of the sample and its origin;
b) the physical property selected and the test method and apparatus used;
c) the ageing time and temperature;

d) the percentage retention of the physical property and the initial value.

Ribbons: Degree of adhesion between threads

General

This method is intended for determining the degree of adhesion between the threads composing a
rubber ribbon in order to predict the behaviour of the ribbon in practical use.

Principle
At one end of the ribbon, all the threads are separated for a short distance into two groups of alternate

threads. The minimum force required to separate the threads in these two groups for a further specified
distance under a specified rate of extension is determined.

In order to express the result independently of the thread count, the degree of adhesion is usually
expressed as the length of ribbon tested whose weight is equivalent to the force required to separate
the threads.
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Apparatus

16.3.1 Tensile-testing machine, with a constant rate of traverse of 5,0 mm/s + 0,3 mm/s and with flat
clamps so that the individual threads can be aligned parallel to each other. A capacity range from ON
to 5 N is generally satisfactory. The use of a stress-strain recording paper is suggested.

16.3.2 Simpler apparatus may also be used, consisting of a support (hook or clamp) on which one of
the two groups of threads may be hung, together with a pan which can be attached to the other set of
threads and on which weights may be placed.

Test pieces
Each test piece shall normally consist of a piece of an entire ribbon, approximately 500 mm long (see,
however, the Note to 16.6).

Procedure
16.5.1 Separate all the threads at one end of the test piece for about 50 mm.

16.5.2 When using the apparatus described in 16.3.1, group together all the even-positioned and
all the odd-positioned threads in two separate groups by placing alternate individual threads on
masking tape in order, one after the other. Maintain the alignment of the individual threads.

Set the jaw separation on the test machine at 75 mm.

Mount one set of threads in the upper jaw and the other set in the lower jaw, taking care to ensure
parallel alignment of the threads. The free end of the ribbon shall be supported horizontally throughout
the test.

Set the apparatus in motion, and record the average force required to separate the threads over a test
length of 100 mm.

16.5.3 When using the apparatus described in 16.3.2, group together all the even-positioned and
all the odd-positioned threads and knot the free ends. Hang one of the groups from the support, leaving
the other free for the attachment of the pan.

Apply a force by adding weights of known mass to the pan until a slow but continuous separation for at
least 50 mm of the ribbon is obtained.

16.5.4 During the test, note whether the separation takes place in a uniform manner across the
whole of the ribbon; any irregularities indicate different degrees of adhesion for different threads.

Expression of results

The degree of adhesion of the threads is given by the length, in metres, of ribbon whose weight is
equivalent to the average separation force determined.

NOTE In case when fractions of an entire ribbon, for example 10 threads, are submitted to the test, the value
of the degree of adhesion obtained will have to be multiplied by a correction factor which takes into account the
different ratio in the two cases between the number of threads and the lines of adhesion, so that it may be
compared with the value of the degree of adhesion for the entire ribbon. This ratio is expressed by the following

formula:
(N-1)n
(n—1)N
where
N is the number of threads in the entire ribbon;
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N-1 is the number of lines of adhesion in the entire ribbon;

n is the number of threads in the fraction of ribbon tested;

n-1 is the number of lines of adhesion in the fraction of ribbon tested.
Test report
The test report shall contain the following information:

a) all details necessary for complete identification of the ribbon tested;
b) the degree of adhesion, in metres;

c) whether the separation took place uniformly or not.

Resistance to copper staining during laundering

General

17.1.1 This method is intended for determining the amount of staining caused to adjacent textile
materials and the amount of discoloration of a rubber thread when it is washed in water containing
dissolved copper salts.

17.1.2 This test has only a comparative value, and may not indicate the exact performance of a thread
in service because of the wide variation in copper contents of domestic water supplies.

Principle

The thread under test is placed in intimate contact with textile fabrics and heated in a washing solution
containing a known concentration of copper. The amount of staining and discoloration is determined by
visual inspection of the test pieces after the test, using an appropriate grey scale.

Reagents
17.3.1 Copper, standard solution corresponding to 1 g of Cu per cubic decimetre.

Dissolve 3,928 g of copper (II) sulfate pentahydrate (CuS04.5H20) in copper-free distilled water and add
100 cm? of 280 g/dm? analytical-grade ammonium hydroxide solution.

Transfer the solution quantitatively to a 1 000 cm3 one-mark volumetric flask, dilute to the mark with
copper-free distilled water and mix.

1 cm? of this standard solution contains 1 mg of Cu.

17.3.2 Copper, standard solution corresponding to 5 mg of Cu per cubic decimetre.

Transfer 5,0 cm? of the standard copper solution (17.3.1) to a 1 000 cm3? one-mark volumetric flask,
dilute to the mark with copper-free distilled water and mix.

1 cm3 of this standard solution contains 5 pg of Cu.

Prepare this solution at the time of use.

17.3.3 Soap, standard solution, or sodium dodecylbenzenesulfonate.

Prepare the soap solution by dissolving 10 g of analytical-grade sodium hydroxide in 100 cm3 of

copper-free distilled water and adding 500 cm? of near-boiling copper-free distilled water. Stir into this
solution 70,5 g of analytical-grade oleic acid and heat to 70 °C. When frothing has died down and the
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solution is cool, transfer it quantitatively to a 1 000 cm3 one-mark volumetric flask, dilute to the mark
with copper-free distilled water and mix.

Apparatus and materials
17.4.1 Aluminium plates, 50 mm x 50 mm x 3 mm.

17.4.2 Beakers, of capacity 250 cm3.
17.4.3 Thermometer, range 0 °C to 100 °C, graduated in divisions of 0,2 °C.

17.4.4 One-mark volumetric flasks, of capacity 1000 cm3, complying with the requirements of
1SO 1042.

17.4.5 Pipettes, 5 cm3 and 1 cm3, complying with the requirements of ISO 648.

17.4.6 Textile fabric samples: These may be either individual samples of white acetate, cotton, nylon
and viscose fabrics, yarns, or multifibre fabric swatches3.

17.4.7 Grey scale#, complying with the requirements of ISO 105-A03, for assessing staining.

17.4.8 Grey scale%), complying with the requirements of ISO 105-A02, for assessing change in colour.

Test pieces
Each test piece shall consist of 0,5 g to 1,0 g of uncovered rubber thread.

Preparation of test pieces

17.6.1 Each test piece shall consist of an intimate assembly of the rubber thread under test and the
various fabrics or yarns (see 17.4.6). The textile shall be free from finishing agents which may interfere
with staining, and the amount of extractable matter in the textile shall not exceed 0,3 % (by mass). The
following methods shall be used, depending on the fabric specimens available.

17.6.1.1 Individual samples of textile fabric

Take 0,5 g to 1,0 g of rubber thread and form it into a skein or hank of length approximately 75 mm.
Place the skein on a piece of acetate fabric and place a piece of cotton fabric over the top. Roll at right
angles to the rubber skein length to form a cylinder, and tie by wrapping with cotton thread. Repeat for
nylon and viscose fabrics.

17.6.1.2 Individual textile yarns

3 The multifibre fabric swatch consists of strips of acetate, cotton, nylon, polyester, acrylic and wool and can be obtained
from Testafabrics Inc., 55 Van Dam St., New York, USA, from The Society of Dyers and Colourists, PO Box 244, Perkin
House, 82 Grattan Rd, Bradford, BD1 2JB, England, or from Wentworth Instruments, North Green, Datchet, Slough SL3
9JH, England. This information is given for convenience of users of this International Standard and does not constitute an
endorsement by 1SO of these suppliers.

4 The grey scales can be obtained from the Society of Dyers and Colourists, PO Box 244, Perkin House, 82 Grattan
Rd, Bradford, BD1 2]B, England, or from the American Association of Textile Chemists and Colourists, PO Box
12215, Research Triangle Park, NC 27709, USA. This information is given for convenience of users of this
International Standard and does not constitute an endorsement by 1SO of these suppliers.
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Form skeins of all the yarns and the rubber thread on a textile “wrap reel”. Cut each skein and take one
cut end of the rubber, acetate and cotton skeins and tie together with cotton thread. Plait the three
components together into an intimate assembly for a distance of approximately 75 mm and tie off as for
the starting end. Make a second plaited assembly for the rubber, nylon and viscose fabrics.

17.6.1.3  Multifibre fabric swatches
Place a 50 mm length of multifibre fabric swatch on an aluminium plate (17.4.1). Wrap 0,5 g to 1,0 g of
rubber thread on top of the fabric so that it crosses each of the fibres snugly but with a minimum of

tension.

Procedure
17.7.1 Place 200 cm? of standard copper solution (17.3.2) in a beaker (17.4.2) and add either 1 cm3 of
standard soap solution or 1 g of sodium dodecylbenzenesulfonate (17.3.3).

17.7.2 Raise the temperature of the test solution to 70°C £2°C and add the test piece (see 17.6).
Maintain at this temperature for 30 min, with occasional stirring.

17.7.3 Remove the test piece, rinse with cold distilled water and drain. Allow to dry in air on a watch-
glass at a standard laboratory temperature (see ISO 23529).

17.7.4 Remove the rubber thread from the textile samples and determine, using the appropriate grey
scale, any staining of the textiles and any discoloration of the rubber thread.

17.7.5 Carry out a separate test for each rubber thread.

Test report
The test report shall contain the following information:

a) the numerical rating for the staining of each fabric, using the appropriate grey scale;

b) the numerical rating for the discoloration of the thread, using the appropriate grey scale.

If no staining or discoloration was evident, the test piece shall be reported as non-
staining.

Effect of washing

General

18.1.1 Rubber threads, or garments containing them, are very often subjected to washing treatments
which differ considerably in the composition of the washing liquid and in temperature. Information on
the composition of commercial detergents is not readily available, and the same brand name may cover
various compositions.

18.1.2 The following test provides an indication of the effect of washing on a rubber thread, by
measuring the retention of a selected physical property when a thread is submitted to a standardized
treatment of washing using a standard washing solution, drying and ageing.

18.1.3 The test is for comparative purposes only. It is not possible to correlate the results with the
actual service life of the thread or of an article containing it.
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Principle

18.2.1 A selected physical property of the thread is determined by the appropriate test method. Test
pieces from the same sample, maintained to 100 % elongation, are then subjected to one cycle of
washing, drying and air-oven ageing. The selected physical property is then measured again and the
percentage retention is reported.

18.2.2 The physical property measured in the test may be any of those specified in Clauses 9 to 12.

However, the most suitable are Schwartz value and the stress retention (Clause 12).

Apparatus
18.3.1 Test apparatus, suitable for measurement of the selected physical property, as described in9.1,
10.1,11.2 or 12.2.

18.3.2 Holders, suitable for maintaining the test pieces at 100 % elongation.

Glass or stainless-steel holders are suitable for the washing treatment. For ageing, holders as described
in 15.3.2 shall be used.

18.3.3 Standard textile wash wheel, or other apparatus capable of maintaining the washing solution
at the correct temperature and providing mild agitation while holding the stretched test piece
completely immersed in the solution.

If a standard textile wash wheel is used, the holders shall be fixed securely in the pots to avoid damage
to the thread during agitation.

18.3.4 Circulating-air oven, as described in ISO 188, capable of being maintained at a temperature of
125°C+ 1°C. A cell-type oven is preferred as it has the advantage of maintaining test pieces from
different samples in separate cells during the ageing process.

Standard washing solution
18.4.1 The standard washing solution shall contain the following ingredients per cubic decimetre of
solution in distilled water:

— 1,0 g of sodium dodecylbenzenesulfonate;

— 1,5 g of anhydrous sodium tripolyphosphate;

— 0,5 g of sodium perborate;

— 0,5 g of anhydrous sodium silicate [Na,0:Si0- (1:2)];

— 1,0 g of anhydrous sodium sulfate;

— 0,008 6 g of copper (II) sulfate pentahydrate.

18.4.2 Within 1h of the washing test, prepare a sodium perborate solution by dissolving 2,0 g of
sodium perborate in 98,0 g of distilled water at room temperature. Immediately before immersion of
the test pieces, add 25 g of this solution to 975 g of a solution containing all the other chemicals heated
to the washing temperature.

18.4.3 Use 100 g of the standard washing solution for each gram of thread to be tested. If the amount of

washing solution needed to cover the test pieces exceeds this ratio, add more thread from the same
sample to make up the deficiency.
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Procedure
18.5.1 Determine the initial value of the selected physical property by the appropriate test method,
using the specified number of test pieces.

If the Schwartz value is measured, it is advisable to restrict the maximum massaging extension (the
extension to which the test piece is stretched during mechanical conditioning) to 300 % to avoid
excessive test piece breakage during massaging after ageing.

If the stress retention at 100 % elongation is measured, massage the thread to 300 % extension for six
cycles immediately before extending it to 100 % for the measurement.

18.5.2 Transfer the test pieces, maintained at 100 % elongation, to a stainless-steel or glass holder and
allow to rest for 60 min £ 10 min under the conditions described in Clause 4.

18.5.3 Wash each type of thread in a separate wash bath in the standard washing solution at 85+ 1°C
for 1 h with mild agitation.

18.5.4 Remove the holders from the solution, wash for 10 min in running water, blot free of excess
water with an absorbent towel and dry for 110 min at room temperature.

18.5.5 Transfer the test pieces, still at 100 % elongation, to the holders for ageing and equalize the
tension in the loops. Age in the circulating-air oven at 125 °C + 1 °C for 4 h. The oven shall be stabilized
at the test temperature before the test pieces are inserted.

Precautions shall be taken to ensure that the temperature is not lowered significantly when the test
pieces are inserted; an oven with a high heat capacity, and insertion of the test pieces in the minimum
time possible, are essential.

18.5.6 Remove the test pieces from the oven and keep them under the conditions specified in Clause 4
for a minimum of 16 h.

18.5.7 Re-determine the selected physical property by the method used before washing and ageing.
Breakage may occur at incorrectly tied knots. Test pieces failing in this way shall be re-tested.

Expression of results
The percentage retention of the initial value of the selected physical property is given by the formula:

X
2t 100
X
o
where

xo is the value of the property before washing and ageing;

Xt is the value of the property after washing and ageing.
Report the median value.

Test report
The test report shall contain the following information:

a) the full description of the sample and its origin;
b) the physical property selected and the test method and apparatus used;

c) the percentage retention of the physical property and the initial value.
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Resistance to atmospheric fume staining

General

19.1.1 This method is intended for determining the resistance of rubber thread to discoloration and to
the transfer of staining to textile materials with which it is in contact, when exposed to oxides of
nitrogen in a test chamber. This effect is also known as gas fume fading.

19.1.2 The test simulates the conditions encountered when a thread is exposed to the combustion
products of burnt fuels in the atmosphere.

19.1.3 Normally the antioxidant is the reactive ingredient, and may produce either a pinking effect or a
yellow discoloration, the latter usually tends to stain textile fabrics by migration.

19.1.4 The test shall be conducted only on newly made rubber thread which has not been subjected to
any treatment after manufacture other than storage.

Principle
General

Two methods are specified, method A and method B, the principles of which are given in 19.2.2 and
19.2.3.

Method A operates at an elevated temperature and method B at ambient temperature. The results

obtained by the two methods may not therefore be comparable.

Method A
The test piece is exposed to fumes generated by burning a hydrocarbon fuel in a closed chamber.

Method B

The test piece is exposed to nitrogen oxide fumes generated by the action of phosphoric acid on sodium
nitrite in a glass chamber.

Reagents
The following reagents are required when the glass bell-jar exposure chamber, described in 19.4.2 is
used.

19.3.1 Calcium chloride, 300 g/dm3 solution.

19.3.2 Phosphoric acid, 500 g/dm3 solution freshly prepared by dilution of phosphoric acid
(p=1,75g/cm3).

19.3.3 Sodium nitrite, 7 g/dm3 solution, freshly prepared.
19.3.4 Urea, 10 g/dm3 solution, buffered at pH 7 by the addition of 2 g of sodium dihydrogen

orthophosphate dihydrate (NaH,P042H,0) and 1,25g of disodium hydrogen orthophosphate
dodecahydrate (NazHPO4-12H:0) per cubic decimetre of solution.

Apparatus and materials

Method A — Gas-fading test chamber, non-rotating type
NOTE A suitable apparatus is described in AATCC 23, Colorfastness to Burnt Gas Fumes, of the American
Association of Textile Chemists and Colorists.
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The oven shall be equipped with a burner fed by a propane gas cylinder, the chamber temperature
being maintained in the region of 60 °C £ 5 *C. Moist conditions shall be maintained by keeping a small
container of water in the chamber during the test.

Method B —Glass bell-jar exposure chamber, of the type shown in Figure 6
This consists of a glass chamber of 3 dm? to 20 dm? capacity, in which are placed;

a) basins containing calcium chloride solution (19.3.1), to maintain the relative humidity at 65 %;

b) a basin containing a mixture of phosphoric acid solution (19.3.2) and sodium nitrite solution
(19.3.3), for generating oxides of nitrogen;

c) asmall fan for circulating the oxides of nitrogen;

d) a frame for suspending the test pieces (this frame may be rotated, in which case the fan may be
dispensed with).

Key
1 sodium nitrite and phosphoric acid solution
2 calcium chleride solution

Figure 6 — Suitable apparatus for determining resistance to atmospheric fume staining {(method
B)

19.4.3 Blue test control cloth®), consisting of a dyeing of 1 % Celliton Blue FFRN (CI Disperse Blue 3)
on secondary cellulose acetate satin.

5) Detail of suitable materials may be obtained from the secretariat of ISQ/TC 45/SC 4
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19.4.4 Standard of fading®, consisting of viscose satin dyed with vat dyes to match a faded specimen
of the blue test control cloth (19.4.3), the contrast between the standard of fading and the blue test
control cloth being approximately equal to grade 2 on the grey scale for assessing change in colour (see
1SO 105-A02).

Multifibre fabric cloth swatch,

Aluminium plates, 50 mm x 50 mm x 3 mm

Fabric samples, of white acetate, cotton, nylon and viscose fabrics, 63 mm x 63 mm
Test pieces

General

The test pieces shall consist of an intimate assembly of the rubber thread and various fabrics and yarns.

Method A

Make up sufficient test pieces for the test, preparing each test piece by wrapping, snugly but with a
minimum of tension, 1g of thread around a 50-mm-square aluminium plate and tying the ends of the
thread in a reef knot pulled firm. Then remove the wrapping from the plate.

Place each wrapping in the centre of a 63 mm square of the fabric to be used. Place a second square of
fabric on top of the thread and roll the fabric samples to form a cylinder. Tie the cylinder by wrapping
with rubber thread. Repeat for other fabrics.

Method B
Place a multifibre fabric swatch around a 50-mm-square aluminium plate. Wrap 0,5 g of rubber thread
on top of the fabric so that it crosses each of the fibres, but with the minimum of tension.

Procedure

Method A
19.6.1.1 Suspend the test piece, together with a 50 mm x 40 mm strip of blue test control cloth, in the
gas-fading chamber previously adjusted to a temperature of 60 °C £ 5 °C.

19.6.1.2 Remove the test piece from the chamber when the control strip has faded to the same shade as
the standard of fading (19.4.4). Continue as indicated in 19.6.3 and19.6.4.

Method B
19.6.2.1 The mass of thread required is related to the chamber size. Use 0,4 g of thread per cubic
decimetre capacity. Add additional thread, if necessary, to meet this requirement.

19.6.2.2 Suspend the test pieces and the blue test control cloth from the frame.
19.6.2.3 Place the basins containing the calcium chloride solution (19.3.1) on the floor of the chamber.
The solution shall have a surface area of 15 cm? + 5 cm? per cubic decimetre of chamber capacity, and a

volume of 10 cm3 per cubic decimetre of chamber capacity.

19.6.2.4 Switch on the fan or rotating frame and allow the test pieces to condition at 20 °C + 2°Cfor 1 h.
Switch off the fan or rotating frame.

19.6.2.5 Pipette 0,3 cm? of phosphoric acid solution (19.3.2) for each cubic decimetre of chamber
capacity into a basin placed in the chamber as shown in Figure 6, followed by 0,3 cm? of the sodium
nitrite solution (19.3.3) per cubic decimetre of chamber capacity.

Mix the solutions thoroughly, close the chamber immediately and switch on the fan or rotating frame.
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19.6.2.6 Protect the chamber from bright light during the test.

19.6.2.7 Observe the test piece and blue test control cloth, and remove the test pieces from the
chamber when the blue test control cloth has faded to the same shade as the standard of fading (19.4.4).

Fix the blue test control cloth and test samples by immersion in the buffered urea
solution (19.3.4).
Examine the colour change of the rubber threads and any staining of the textile fabrics.

Test report
The test report shall contain the following information:

a) the full description of the sample and its origin;

b) the numerical rating of the colour change of the test pieces according to the grey scale;
c) the degree of staining of the individual fabrics (method A);

d) the degree of staining of the individual fibres of the multifibre fabrics (method B);

e) the test method employed (A or B).
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A15197 4.2 N15USeUTiBUSENING wen. 2577-2556 SanadeuLdus18ens 1SO 2321:2006 Rubber
threads — Methods of test llay 1SO 2321:xxxx Rubber threads — Methods of test

318N13 uan. 2577-2556 ISO 2321:2006 ISO 2321 :xxxx
WVedoUNsERRLRY | Mvun Ludlarmvun A
WU P70 1SO 37 O-ring | @1 1SO 37 O-ring | USuAI1unI199035091d

ADY19VDIRITUANN 4.3

a a

Tadwns 1Wu 24 Tadung

b7 b4

NN LAITANT9UINIFIUREAAUINFUA18 814 TTN A ULEUAI881958AUTZIIN
UseinAawadtu §33edaladnvinsnaunnsgiundndudignaivnssuiduniegns 1an. 2556 xox adu
UFuUgs @an. 2556-x0x ldumenslgaunily - dafiinug) asnadasiuseunsgiundn s
HUABEINTEAUTENTNUTENA SO 20058000 WAEIIUINTFIUHAATUNYNAINNTTUITNAFDY
HUAB81 11BN, 2577-x0x aTUUTUUTE (1an. 2577-xox I5nadeuiduniuen) Inaennaesiuing

ada 174 4 L2 ! 1 Y o v
UIAIFIUITNAFOULEUAIBE19TEAUTENTIIUTEMA 1SO 2321000 dliid1tinaIuNInTgIu

HanSusignannssy (@ue.) RarsanvssmalfidunaspiuvesUszmealveseld
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10.
11.
12.

13.
14.
15.
16.

17.

18.

19.
20.
. 1S 14424:1997 Rubber Threads - Specification
22.
23.
24.

21

25.

26.

UIFTUIUNIA

International Organization for Standardization (ISO) http://www.iso.org

American Society for Testing and Materials (ASTM) http://www.astm.org

Australian Standards (AS) http://www.standards.org.au/

British Standards (BS) http://www.bsigroup.com/

DIN Standards (DIN) http://www.din.de/

Japanese Industrial Standards (JIS)
http://www.webstore.jsa.or.jp/webstore/JIS/SearchEn.jsp

Indian Standards http://www.bis.org.in/

Chinese Standards http://www.china-cas.org/english/index.htm

Malaysian Standards (MS) http://www.msonline.gov.my/default.php

Thai Standards (TIS) http://www.tisi.go.th

anppsUszmalng aa1dulteens NSATINSNYNS

affnsiuth-deosn quimaluladansaumauaznisdoans dnauudansenaag
e lgAuTiNiieannnsuaanIng

1N, 2556-2554 LAUAEE19

10N, 2577-2556 ToVAADULEUNES

ISO 2321:2006 Rubber threads — Methods of test

ASTM D3854-90(2010) Standard Test Method for Rubber Thread - Resistance to Dry
Heat

ASTM D3855-84(2010) Standard Test Method for Rubber Thread — Deterioration Due
to Standard Washing Solution Treatment

ASTM D2731-07 (2012) Standard test methods for elastic properties of elastomeric
yarns (CRE type tensile testing machines)

JIS K6327:1995 Rubber threads
JIS K6327:1995/Amendment 1:2006

MS 1SO 2321:2012 Rubber threads - Methods of test

BS 5421-1:1976 Methods of test for elastomeric threads Part 1. Rubber threads

BS 5421-2:1978 Methods of test for elastomeric threads Part 2. Polyurethane threads
(elastane yarn)

NF G18-001:1982 Natural or synthetic polyisoprene rubber thread. Determination of
size and linear density

NF G18-002:1982 Natural or synthetic polyisoprene rubber thread. Tensile test
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27.

28.

29.

30.

NF G18-003:1982 Natural or synthetic polyisoprene rubber thread. Adhesion between
threads

NF G18-004:1982 Natural or synthetic polyisoprene rubber thread. Accelerated ageing
test and dry heat resistance test

NF G18-005:1982 Natural or synthetic polyisoprene rubber thread. Water wash
resistance test

NF G18-006:1982 Natural or synthetic polyisoprene rubber thread. Effect of
commercial washing agent

Wi 124



AMANUIN

N 125



AMANUIN N
t-test LUU two-tailed test NTLAUANUTDNU 95% VYDIAIAIUNUILUUYDIAUANYE
Aiuazueanesaidudinardlun1sinselpsas Densimeter
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A15199 N.1 AUMUILULALFINNNTIAAELATY Densimeter Ingldinazusanagadidudinais

CPRLRR ANUNUILLY (Mg/m?)
Densimeter (1) Densimeter (Loanagos)
C 1/37 1.051 1.023
C1/52 1.058 1.035
C 1/90 1.039 1.002
C 2/37 1.058 1.028
C 2/52 1.015 0.984
C 2/90 1.008 0.977
C 3/37 1.054 1.044
C 3/42 1.050 1.037
C 3/52 1.043 1.030
C 3/90 1.020 1.000
C 4/37 1.073 1.058
C 4/52 1.011 0.990
C 4/90 0.980 0.966
C5/52 1.019 1.002
C 5/90 1.024 1.006
C 6/36 1.051 1.013
C 6/40 1.057 1.015
C 6/50 1.056 1.019
C 6/90 1.050 1.022
c7/1 1.097 1.053
C7/2 1.099 1.051
c7/3 1.206 1.161
c7/4 1.175 1.131
Cc7/5 1.224 1.169
C1/37 2 1.042 1.017
C1/52 2 1.043 1.023
C1/90 2 1.038 1.018
C4/37 2 1.017 1.006
Cc4/52 2 1.000 0.989
C4/90 2 1.001 0.978
C7/6 1.175 1.137
c7/7 1.090 1.054
C7/8 1.178 1.133
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A29819 ATUAULUY (Mg/m3)
Densimeter (11) Densimeter (LWoanagaa)
c71/9 1.186 1.152
C7/10 1.102 1.071
F-Test Two-Sample for Variances
Variable 1 Variable 2
Mean 1.068285714 1.040028571
Variance 0.004031681 0.003061087
Observations 35 35 E < Fon
df 34 34 test critical
F 1.317074671
P(F<=f) one-tail 0.213064319
F Critical one-tail 1.772066477
t-Test: Two-Sample Assuming Equal Variances
Variable 1 Variable 2
Mean 1.068285714 1.040028571
Variance 0.004031681 0.003061087
Observations 35 35
Pooled Variance 0.003546384
Hypothesized Mean Difference 0
df 68 ttest < tcritical

t Stat

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

1.984972023
0.025591682
1.667572281
0.051183364
1.995468907

aguladn ladianuunnsnsadneditdedfgy
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ANANUIN U
t-test LUU two-tailed test NTEAUANUTDNU 95% VYDIAIAIUNUILUUYDIAUANYEN
Ainazueanasaidudinardlun1sineeLesas Densimeter
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A19197 V.1 AUNUILUUNLAAINNTIAFI8LATEY Densimeter (eldinnazoanagadidudinana)
WigusuiuaumuLiulaannsinnleiaTes Ultrapyconometer

fa9819 AUAUIMLY (Mg/m?)
Densimeter (1:!;'1) Densimeter (Laanagoa) Ultrapyconometer
C 1/37 1.051 1.023 1.1188
C1/52 1.058 1.035 1.1443
C 1/90 1.039 1.002 1.1356
C 2/37 1.058 1.028 1.1359
C 2/52 1.015 0.984 1.0684
C 2/90 1.008 0.977 1.0446
C 3/37 1.054 1.044 1.1062
C 3/42 1.050 1.037 1.1161
C 3/52 1.043 1.030 1.1162
C 3/90 1.020 1.000 1.0891
C 4/37 1.073 1.058 1.1246
C 4/52 1.011 0.990 1.0808
C 4/90 0.980 0.966 1.0333
C5/52 1.019 1.002 1.1067
C5/90 1.024 1.006 1.1076
C 6/36 1.051 1.013 1.1094
C 6/40 1.057 1.015 1.1155
C 6/50 1.056 1.019 1.1131
C 6/90 1.050 1.022 1.1127
cr7/1 1.097 1.053 1.1215
CcC1/2 1.099 1.051 1.1158
Cc71/3 1.206 1.161 1.2243
c7/4 1.175 1.131 1.2044
c7/5 1.224 1.169 1.2442
C1/37 2 1.042 1.017 1.0727
C1/52 2 1.043 1.023 1.0906
C 1/90 2 1.038 1.018 1.1167
C4/37 2 1.017 1.006 1.0740
Ccd4/52 2 1.000 0.989 1.0666
C4/90 2 1.001 0.978 1.0568
CcC7/6 1.175 1.137 1.1929
C1/7 1.090 1.054 1.1312
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29819 AUAUIMUY (Mg/m?)
Densimeter (‘1:!;'1) Densimeter (Laanagoa) Ultrapyconometer
Cc7/8 1.178 1.133 1.1966
c7/9 1.186 1.152 1.2112
Cc7/10 1.102 1.071 1.1177

F-Test Two-Sample for Variances (Densimeter #1241 wag Ultrapyconometer)

Variable 2

Variable 1
Mean 1.068285714
Variance 0.004031681
Observations 35
df 34
F 1.605231097

0.086373726
1.772066477

P(F<=f) one-talil
F Critical one-tail

1.12046
0.002511589
35

34

Ftest < Fcritical

t-Test: Two-Sample Assuming Equal Variances (Densimeter #1211 wag Ultrapyconometer)

Variable 2

Variable 1
Mean 1.068285714
Variance 0.004031681
Observations 35
Pooled Variance 0.003271635
Hypothesized Mean Difference 0
df 68
t Stat -3.815866097

0.000147743
1.667572281
0.000295486
1.995468907

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

1.12046
0.002511589
35

ttest > tcritical

aguladn dadnuuansin

s v

Jog19ilvyd ALY

F-Test Two-Sample for Variances (Densimeter il2iuaanagas uay Ultrapyconometer)

Variable 2

Variable 1
Mean 1.040028571
Variance 0.003061087
Observations 35
df 34
F 1.218785186

P(F<=f) one-tail 0.283609311
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F Critical one-tail 1.772066477

t-Test: Two-Sample Assuming Equal Variances (Densimeter Mil@fuaanagas uay

Ultrapyconometer)

Variable 2

Variable 1
Mean 1.040028571
Variance 0.003061087
Observations 35
Pooled Variance 0.002786338
Hypothesized Mean Difference 0
df 68
t Stat -6.374232418
P(T<=t) one-tail 9.3253E-09
t Critical one-tail 1.667572281
P(T<=t) two-tail 1.86506E-08

t Critical two-tail 1.995468907

1.12046
0.002511589
35

ttest > tcritical

S v

aguleadn adnuuansinsagneditedfny
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t-test WUV two-tailed test NTEAUANULTDIU 95% VBIANURVDILEUAEEN
Iaglgidu 1SO 37 grip wagiiduiinauUas (Modified grip)
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100%Modulus (MPa)

fi9814 ISO 37 grip Modified grip

c37 1.42 1.39

C52 1.47 1.45

C90 1.28 1.28
F-Test Two-Sample for Variances

Variable 1 Variable 2
Mean 1.39 1.373333333
Variance 0.0097 0.007433333
Observations 3 3
df 2 2
F 1.304932735
P(F<=f) one-tail 0.43385214
F Critical one-tail 19
I:test < Fcritical
t-Test: Two-Sample Assuming Equal Variances
Variable 1 Variable 2

Mean 1.39 1.373333333
Variance 0.0097 0.007433333
Observations 3 3
Pooled Variance 0.008566667
Hypothesized Mean Difference 0
df 4
t Stat 0.220540546
P(T<=t) one-tail 0.418124755

t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

2.131846782
0.836249511
2.776445105

ttest < tcritical

aguladn laisianuunnsngagng
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300%Modulus (MPa)

f29819 ISO 37 grip Modified grip

C37 4.05 3.88

C52 4.63 4.49

C90 3.89 4.03
F-Test Two-Sample for Variances

Variable 1 Variable 2

Mean 4.19 4.133333333
Variance 0.1516 0.101033333
Observations 3 3
df 2 2
F 1.500494886
P(F<=f) one-talil 0.399920834
F Critical one-tail 19

Ftest < Fcritical

t-Test: Two-Sample Assuming Equal Variances

Variable 1 Variable 2
Mean 4.19 4.133333333
Variance 0.1516 0.101033333
Observations 3 3
Pooled Variance 0.126316667
Hypothesized Mean Difference 0
df 4
t Stat 0.195273346
P(T<=t) one-tail 0.427348458
t Critical one-tail 2.131846782
P(T<=t) two-tail 0.854696916

t Critical two-tail 2.776445105

ttest < tcritical

aguladn lifianuunndisegiedl
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Tensile strength (MPa)

fi9814 ISO 37 grip Modified grip
C37 28.99 30.19
C52 35.04 29.21
C90 29.96 28.44
F-Test Two-Sample for Variances
Variable 1 Variable 2
Mean 31.33 29.28
Variance 10.5583 0.7693
Observations 3 3
df 2 2
F 13.72455479
P(F<=f) one-tail 0.067913768
F Critical one-tail 19
I:test < Fcritical
t-Test: Two-Sample Assuming Equal Variances
Variable 1 Variable 2
Mean 31.33 29.28
Variance 10.5583 0.7693
Observations 3 3
Pooled Variance 5.6638
Hypothesized Mean Difference 0
df 4
t Stat 1.054983181

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

0.175469622
2.131846782
0.350939244
2.776445105

ttest < tcritical

= o

U091 Lisianuuansnsagnaditdedfey
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Elongation at break (%)

faE9 ISO 37 grip Modified grip

C37 639 676

C52 641 613

C90 669 620
F-Test Two-Sample for Variances

Variable 1 Variable 2
Mean 649.6666667 636.3333333
Variance 281.3333333 1192.333333
Observations 3 3
df 2 2
F 0.235951915
P(F<=f) one-tail 0.190907035
F Critical one-tail 0.052631579
Ftest > Fcritical
t-Test: Two-Sample Assuming Unequal Variances
Variable 1 Variable 2

Mean 649.6666667 636.3333333
Variance 281.3333333 1192.333333
Observations 3 3
Hypothesized Mean Difference 0
df 3
t Stat 0.601588788

0.294935336
2.353363435
0.589870673
3.182446305

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

ttest < tcritical

= o

aguladn lafianuunnsnsadnedidedfgy
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SV (MPa)

79819 ISO 37 grip Modified grip
c37 1.28 1.22
Ch2 1.21 1.14
C90 0.80 0.79
F-Test Two-Sample for Variances
Variable 1 Variable 2
Mean 1.096666667 1.05
Variance 0.067233333 0.0523
Observations 3 3
df 2 2
F 1.285532186
P(F<=f) one-talil 0.437534858
F Critical one-tail 19
Ftest < Fcritical
t-Test: Two-Sample Assuming Equal Variances
Variable 1 Variable 2
Mean 1.096666667 1.05
Variance 0.067233333 0.0523
Observations 3 3
Pooled Variance 0.059766667
Hypothesized Mean Difference 0
df 4
t Stat 0.233788365
P(T<=t) one-tail 0.413313542
t Critical one-tail 2.131846782
P(T<=t) two-tail 0.826627083
t Critical two-tail 2.776445105
ttest < tcritical
aguladn ladianuunnsnsadnedidedfey
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SHR (%)

fi9814 ISO 37 grip Modified grip

C37 55.04 52.39

C52 44.51 44.27

C90 37.94 40.25
F-Test Two-Sample for Variances

Variable 1 Variable 2
Mean 45.83 45.63666667
Variance 74.4093 38.24573333
Observations 3 3
df 2 2
F 1.945558197
P(F<=f) one-talil 0.339494226
F Critical one-tail 19
Ftest < Fcritical
t-Test: Two-Sample Assuming Equal Variances
Variable 1 Variable 2

Mean 45.83 45.63666667
Variance 74.4093 38.24573333
Observations 3 3
Pooled Variance 56.32751667
Hypothesized Mean Difference 0
df 4
t Stat 0.03154947
P(T<=t) one-tail 0.488171402
t Critical one-tail 2.131846782
P(T<=t) two-tail 0.976342803
t Critical two-tail 2.776445105

ttest < tcritical

L%

aguladn lifiauuandnsegedited Ay
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189U TUITYN
319ATFIUNAAN UL UBE19TEAUTENINNUsEmA adu DIS
Fudunsil 14 uray w.A. 2559
o WoeUszay 230 d11inUNINTFIUNAANMYIaNEINTIY (F30.)

AR PG PRI

1. AaRTInsal vaskyena AMsanandl (Uszsuiszau)

2. AMUINIA 2501AY dinuNIRIg NGRS TgRaMNTIY (Aue.)
(Lamﬁﬂszsq:u)

3. ATUIU) B TTUDY diinideuasiaunineinmavdanaiuifenay
WUTFURERRALNYAT NTHATINISNYAT

4. AuunIal IWevady nsenutslsEnalne

5. aseIsIn Yuuszes NIUINYIMANTUINS

6. Aauiuan gllsuideu NSUINYIMIANTUINIS

7. Al whanidy anuideivemanswazimalulaguisssnalny

8. sA.AT.NUSY glunysal MAv LA AEINeIMmans uIne1deuiing

9. AN TuanTn audialuladlazuag Januriud

BuUsTYNET 13:30 U.

Usgaulunuseay naradaussguiasiaus linussguiiansanise gy musensuseyy
asiluil

1. 1529EUBLNaNIIU

1id]

2. 138LEUBLNBNANTAUN

AIT8LANDIIUaLLBEAM199 MAEITRIAUTIUINTTIUHERTUITIFUAI88 1AL TTNAaDY

'
al

HUABE9TEAUTENINUSEINA ISO/DIS 20058 wag ISO/DIS 2321 sieuseyu laeinuazidunuay

1%
P

MsATANUSELAUA AR

1. 939V (Grip) Fusheeeilglunisneaey
" Aduidauenan1snAaey Schwartz value wag Tensile properties lngldiadu anu
1193571 150 37 (fesdmiuldiegauauifios 4.3 Sadwaswiriu) fusadud
Fauvas (Modified grip) Ssiisadldsegaiiniie 24 fadums dulieitliunnstai

'
a VYA v

a1l Aty wimsnandIdeauslviinsdsuwdasidunldlunismaaeu lawn

Y
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2

1. 5ewINMINAERY Schwartz value Ldusge19vgaeanIInTeantasiags (7
wAUlY) va9iidu 15O 37 Feluwneiunislgnuase wazenadmanaainaaauls

2. widesihiundailasnvageuan Tensile properties kaaAnlituasunuag

1 =) o U 1 dl % U dl U .

pgsiidpdRy uinsidsunduluuiienageu Schwartz value fiu Tensile
properties Wugsenuaglimunziunmsldnuas

3. Wduaunnsgu 150 37 lldgnesnwuuinlvldiuldusies1adaiaivagey
oAU UNa1eNU (F1eg19bUlA5RUAY) FIduAIna1ItumuIzdInsu
% 1 P a . a v dgf A v o v 1 v .
eg1eilug1aless (O-ring) NFosusUN ANy wasNIumuansdadl Driven
Faelunsnyudneie

ag9lsAny AMRITEUNAUBNIINFIDE N AUAL 1L IUTEMLALY AatiufUTeY

JuauslviiTenaasuiduiivenswesusenduiiiu vl iuwuuiiediunielyl

wiounatuiindoyaniudvotdun1gg19aNngnIINToMAABUNTANITNAABY

Schwartz value 78 ey UeaguntaudnaAsInia

a [~ ¥ [ = L) I . PR 1

Msyyuliiiumedunislaveranizesidudu Thread grip insnzansgiuaunly

finnsivuateiiianiziatzas egrdlsiniu andeulunesgiubissyiildmdu

dnwazausnaueriiuifiee Jaidetinariilausundluiidulusianmsgium

ISO/DIS 2321 Mdalfiunna 1ISO/TCA5 SC4 FeUTpeuailagN1TsEyYanyaEaIiiy

mugunn (@eenvasliideslddin Modified grip 8ndae)

wAUszyy ldwiuseiunisladeanizvesiduly Thread grip wazlwlunageu

Tensile properties wag Schwartz value U89RITUAIY ISO 37 LaZWITUNLNIT

AnUag LAY

n131dangailglunisAIvIn

Aadenselunuseyud asazidenldyalalunisdiuinan Tensile strength LA
Elongation at break (a]ml,iﬂwm amwimlﬁamam Miaaﬂﬂmmmwmﬂ) dlosann
mimaauLaumsmquuﬁ]mﬂmﬂﬂﬁwumumammma6] soulilelléfiudiviings
suUsEInal 8-10 M1eiladuns Fausar Count Aagldmauseulunisiuseudlsl
Wi Count MpeLduMesliduruAuENasuInngagiumed 1w T UUDY
i Ao Yoo 4 =3 | @ =i

N1 Count aanilidusuaudnatsvwInian 1w Count 37 Wu 6 sou Tuuaieil Count
90 ABINU 66 50U IAENO B UAIAUAIBE1IAITILVIANTBUAUINNA (M50RENITRE
AITALTLUNA A IIRILATUNAFB ULV INAUTITUNAADUUIANIMUA LTI 67
a o i A "y ) v | @ M v
Auadainaziieinvinlinieuiu anavsdemaaeull @dlu 150 37 Alilasey
fusesiienliudednela) Fansdinvialinseuiuerssvuieienuninvesiloy1sd
Wnavngneanufinunwliaiiaue

agalsiany Tumnuduade useealdldvandouiunmun Weduiieenwinas
dunisiuinihdansiuasuwdatliuds winisagduaniuiivdynasandusiie
grausaziduvndurildennidesainnisvinvesdusiissausaziduazisiuin (la
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3.

annsadanmdiuldviv) Taslemiziduseensiill Count ga azaadiazidu Fsnnse
Uifies 1 1éu Tunsdlveaidusnesns Count 90 Gy 66 souAdundeiduseensdn
65 WuilarannsnyiliAnussieioluld f1 Elongation at break F9geiu Tuvmsd
dugneens Count s dmiuiies 3 seu n1sviall 1 duffeusaildmavanadluds
33% WLa7 ﬁgdﬁimﬁ]%ﬁaﬂﬁmumwsﬁmamﬂ'ﬂ Tensile properties fin15v1nv04
Fuseensdesazvinla dmsulusranasgius 1SO/01S 20058 Suliannsoudlals
desandaduaafissyteimun azudlvseazdesluniseiuamienaidenys
Tunshlumualildudlalu 150 2321 Metlaniugressranasgiud adudndt
Haqtufe DIS Fsusemdlneasazdasdoslissansgiun sudunslumuduney
Wouszmaldnou urazAnvuiiesrusindoya (asorvvzimundulandide
maduiinaaeuidudiesns) dnsunaausutlaluseunisuiuuss (Revise) ada
moly

Tughuvesifusznouns dnllngilenaaeuussiadudnessnisnveaduseenias
TndAeaffu Hanstuiograuduiessasiuiuinusesnaaeunazgunany/
iwsesilefild ({usznounisligunsaiifidnvausfunznie 8 dendmiuiuduse
819 wigUnsalvesgidededl Roller 8 2 Mudservazviliiduiissnainnisis
11AN31)

ogslsfiniy Aussguialdldddnasluinaglildgalaluntsdiuan deufu §ise3eld
uiasiofiusyyninvzidongausefisgegn (Load at maximum) Tunisirluuaandy
Tensile strength way Elongation at break wilinlu 1SO 2321 %izq’iﬂﬁiwmuﬁ
9AU10 (At break) LLm'mmﬁa;ﬂaﬂmgﬁmmﬁaﬁamsmﬂ (Load at break) #a31y
wUsUTIU (Variation) ganinwsznnsuediliniensuveadusoendlunsias Count
Tules

va v

wanUsyyy Selidledaasluinaslildgalalunisdiuin Fuidedenenuinfenld

Y

AUSIR9GIan (Load at maximum) lun1sirldrurudu Tensile strength wasg

Elongation at break

A15A74Y84A7 Eloneation at break

M3A1IBIAN Elongation at break mnu ISO 2321 Wueiieuldlaenssaneos 3
Lildduudiuldwenduiisensiiniaeguu Pulley anufiseylily 15O 37 Fae
Elongation at break fif 12841y 1SO 37 $n371A1 Elongation at break iRl oy
AN 1SO 2321

fszyiaueliiimsfnwiilesusndeya (avenaazivundulandidemaeinis
nagouLdufE819) dmdunisaueudluluseunisuiulss (Revise) adwiely uag
UssnalngonaazidnauaFosiludui (Seminar) lun1susemy 1S0/TCA5 il
ANFuRAUBL fae

i 143



4.

UANUT2Y NUTEYNTUNTIVAIIULANAIIYDINITAIUIAT Elongation at break
A1 1SO 37 wae 1SO 2321 wavenavzimuadulangideiiendoyadmsunisudly
USuU5s (Revise) 1SO 2321 sialy

n15779UAA1 Modulus at 300%, Modulus at 500%, Schwartz Value A9ukas%adnIs

EeR]

;3’35])&1Lauaiﬁﬁﬂizﬁquﬂmimﬁ’]ﬁlﬂéﬁh Modulus at 300%, Modulus at 500%,
Schwartz value (SV) Aeuuazndenisvussadiusien wisld sfedlunadeldiaue
FLavYDIAn SV neutassil 1.2+15% usgidetaususua sV iy 1.2+20% ilely
AsouAquAt SV vasfusznaunsinglinntu uenaini ifeduauedn sV ndwa
Seasaldidu sldsundannnitfiessvuadudiasauiunadelaus
W19 nIaITduieewenIfiA SV ndsnswintu 1.3 Sadududieendid
audRfmsznaUdsuulamisiaselen asanaa uwiognslsfiny TeRGIGbNeR
msfmuaan SV ndsvsadu %widsuulas azlidenndesiue Tensile strength
waz Elongation at break w§usafifuaduinavdudi Saausldusuen
Tensile strength wa¥ Elongation at break n&susisady sdsuudasdogui
ws1glu 1SO 2321 ﬁizqiﬁiwmuﬁﬁ Tensile strength e Elongation at break
vdsmsadu sedsuulas Issgufiarsaudaiuiinsduesel SV ndeuniss
anunsatvuady %wdsuwdasls wiinagliaenadosiuan Tensile strencth wag
Elongation at break n&suuiseidudvavilosaindifvunnl sv ndavusady
Flad 1w A1 Maximum 1.73 MPa fiesaduiglainaniual 1.73 MPa udlaziin
naldeaenels 1wy §ae 19lila WDudy daunsd Tensile strength way Elongation at
break waslassimunluiavnneiasldmiavinidlildmsasddymiu
nslaeu

AUszyufiansuInsimvundl sV n§Uswudndtudaviivnadoiaueiy
Wasuwlasan 1.2 10w 1.6 wWaswly 33% egrslsfiniu g1 SV Aeuvusaviafu
1.2420% (1.36-1.44 MPa) wagfiavagalasunadludn 20% fufiagiriafy
1.088-1.632 MPa ffatiunisrinnun %wasuulamdsmsssndudomauadudy
Aeutingang mstmvualimndusnesisdian SV Aoutuissuwasndsiusemudisivue
Iluazdesoananslalusgifidanzanunsonivaunmun nuesduinge13dana e
aeslsfinny 151ldnsiudaan sv ivnadsaueunduifudifimansauniely
fusgyudaduflidmundl sv ndsuisdlasenalinguain @useealdly
Application wa1e9819 M5ldeUUNegs Wy aesanaildiuaiienaazlidesly
mudeu viiensaridefnandnoufidditedesug Wiuiedede dufunism
Fuaundauansionaarlilodunuiiaale

dnsuan SV deutuidsiu se1avsdeddadlulussnasgiu iesanlafimana
ovlsiazlalld mszluaiiagiounisldnusiuazdlidosns fushusesdiuios

Wi 144



avnaasuntadiinseunquinguesan SV undu ureehdlsfmuusuiendldanei
i Helgideauemaraiiisennarlaldar sv adlulusannsgiun 16
{89910 A1 SV imannalelideyaunlildssyiriaianudamiile (300% nie
500%)

" fUszyuiiumsiimunan Modulus at 300% wsiliifnvuaet Modulus at 500%
Tnelimanadn idefinaldauats @andusn) Aldldgeds 5 51 d1 Modulus at
500% ¥ earinnuulsusIng

" yAdYszyn TEAmuatanizA1 Modulus at 300% walidivuadn Modulus at
500%, SV ADULALWAIUNLTY

=

2. 13949u¢
1id]
@nUszyuIan 17.30 U.

usEmRn1 dugasses
Aantuiinsenunisussy
WSy giunysel
ANTIRERUTIBNUNITUTEY
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NANTUTENOUNTUIEUBLAL TIEUNSUNTINUTEYY
The 13" Meeting of the Task Force on Rubber-Based Products (TFRBP)
and
The 22" Meeting of Rubber-Based Product Working Group (RBPWG)
21%- 24™ March 2016
Bangkok, Thailand
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The 22" Meeting of the ACCSQ Rubber-Based Product Working Group
And the 13" Meeting of the Task Force for Rubber-Based Products
Bangkok, Thailand 21-24 March 2016

Rubber Thread

By Thailand

v.mwrwnur:mﬂ ]

- S P
S e cvaem

ISO/CD 20058:00¢x

U 15 out of 24 countries voted agree to the
circulation of the draft as a DIS (2 countries with comments).

U There were no negative votes.
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ISO/DIS 20058:>00¢x

Status: CD mm) DIS

DIS will be submitted to SC4 secretary by
April 1, 2016

ISO/CD 2321 :00¢x

U 15 out of 24 countries voted agree to the
circulation of the draft as a DIS.

U There were no negative votes.
U There were no comments.

U DIS has been submitted to SC4 secretary, since
December 15, 2015.
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589U TINUTT YN
The 13™ Meeting of the Task Force on Rubber-Based Products (TFRBP)
and
The 22" Meeting of Rubber-Based Product Working Group (RBPWG)
21%-24"™ March 2016
Bangkok, Thailand

Fiinsauyseya
1. NA.AT.AN1 T9ATEF HYI8ANENT1A158 MY AL AMEINeIAIEnS
WNINYaLAna
2. n3.09530) Tuuszys TNAMEIMANSTINIYNITRLAY NTUINIMARTUINIS
sA.A3. WUy afiunysal JRIANENTITE N1AIY AT AREINEIFNENT
WNINeaLing
UNENTYIN TugaTTl tnaseienla audmaluladlansuas Tanuien
wgvirtly yaindauana HYe3de audinaluladens anginemans
WNINeaLing

g UsEaIAraINsIdIsIuUsEYL

WienauetefniiumanaiauarenuauAuniivesunnsgiundesausindieseild
Tusudiukagidunnge195eauseninaUsemalunisussgu A iU UNEn 981998
ANENTTUNIAYINMIRUINATE LAZN5UTEIVDI LB (The ASEAN Consultative Committee
for Standards and Quality - Rubber Based Product Working Group, ACCSQ-RBPWG) LagSuils
AMiLAINUsEMARINAne Wy AeudisnsgIuRIna U lun1sUsEY 1SO/TCA5 fialy

NaYIN1TUsEYun1NIngUseaAvaslaTInig

Uszinalngldinauennufuntivesiiennsgiundn dueigadiosaiildlunutiutagsis
1ATFIUHANS T AUFD99TERUTEMISUTEINA fefl Uy ACCSQ-RBPWG Tuansennsusyamd
9.3 13949 ASEAN common position on new standards for rubber products at international fora
agulgiad

1. $19nsguRdaduYinaadueigiiosnsidlunudiussiuseninalszme

Uszinelve@adu Project leader lun1ssrsumsgundndaudigeiosnsiildlusnutiusziu
sgnineUsemasisuneNUsyyuieaniusUaUuveds1au1nsgu 1ISO/CD 20057 Rubber
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Household Glove - General requirements and test methods lasunisininainussinaAauldn
1SO il

- 13 910 24 Yszna Wneatvayubiuiuaniugain 1SO/CD (Committee Draft) luidu

ISO/DIS (Draft International Standard) lneunadelvnaiuanuunitofniim

- 10 Utz snoentdss

- wazlufivszmaladniiu

uazUszinalngazsosdssnannsgiuy adu DIS 1y 150 aeluiudl 31 funau wa. 2559
\Wiadsuvedefntununszuiunisdely

2. $19AIPUNAAAEUAIBETERUTERINIUTEIA

Uszinelnedadiu Project leader lunssrannssunandneiduiosssediusenitnsema
189U DTUTEYNIT $1911A51U ISO/CD 20058 Rubber Thread - Specification 1#5unnslnan
atuayuIINUTEMAaLITN 1SO 15 Useine (30 24 Ysewme) lvidsuaniugann 1SO/CD (Committee
Draft) LUy 1SO/DIS (Draft International Standard) Taedl 2 Uszina oA ualde uazduide 7
Tmnatiuayuuaiidodndiu uarlifiuszmealalmndadu daulngussiduiideudloyiudgess
WnsgIuAInaazdunsuily Editorial wazUszimalneazdosdssauinsgius adu DIS Tt 1SO
Aglutudl 1 wwigu we. 2559 Wledsuvedeniununsyuiuniseoly

AU NUINTFIUITNAAD ULFUA B 19TEAUTENIN9UTEMA 1SO/CD 2321 Rubber Thread -
Methods of Test lasunislmmaivayuainuszmeaun®n 1SO 15 Useina (30 24 Uszine) 15y
an1uza1n 1S0/CD (Committee Draft) Tuilu ISO/DIS (Draft International Standard) IaglaiUszine
Talmndaduuaylidfidefniiu Seusanalneliduaminsgiun atu 0is Ty 10 faudiud 15
fuau wa. 2558 Liledsuretefniiununsyuiuniseely

f13zdAaYY 31NN15UTTYY

ansvadnaug 1nMTUTEYL figvail
1. Recognition and promotion of accredited testing facilities among Member
States
UNAFYTIIIUANUATINTINITIAYIN Directory MoaufuRnsnaaeu/aauiiiey
ranavnanfugionsfild3unsfusesuinsgiu 1SO/IEC 17025 lugianendouly

http://www.lgm.gov.my/Accsg/asean.aspx

2. Harmonisation of standards for rubber-based products

2.1 Babies’ teats
- Uszmalnesieauanuiivinin wen. 969 Adsegszuinsnisuiuuse @
ANNENTTUNITIVINTANRINDNTAUNTI9199BNULINTFIU EN TN NTZIU
Juitlndides
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2.2 Bridge Bearing

UNATHINBIMUAINAINEII 3790195511 Bridge Bearing (NP 20220) a5y
= Y o <
msueulusuaauzidu CD

2.3 Natural Rubber Latex Foam

N EI189UAIU AT 1A BITU Malaysian Standard 12NO10R0d (B-
sitosterol in natural rubber) Lagf1desen1soyiAaniguunideninineg
Usenmealdldnelulasunad 2 vasl we. 2559

Sulnthdemnasitazanslulud 150 2004-2010

2.4 Harmonisation of 47 ISO Standards

sulniiBehiauesetomasyuiivgensluludi 47 winsgiu

UseinAaundn AMS advayulisuienuinggiu 15O aduargaunldnummuugii
993 WG1 0819l5Ainu Ussmaaundnensagliaunsasuienunnsgiuatuagaun
linseanvgaadldiiantislunissuieuinsgiu 1SO atuaanunlyd

2.5 Harmonisation of standards for non-UNECE automotive rubber-based

products

faUTudsenuaniuzaianveantsfulsraiuaassIuiudLe e us 150
(non-UNECE) 16 atiu

ﬁﬂ’izﬂ;mﬁu%ﬂﬁ%memgm Non-UNECE ISO automotive rubber based
standard 8 9110 16 1A3FIU WY

2.6 Harmonisation of additional rubber-based standards

dulpilideriaue feedback nUsEmAaINdnlusNATsIUANAL 10 A5
fuszgadfiuroulensTulud 6 wmsgiuan 10 wnsgiiiuduium i
ISO  1823:2015, SO 3821:2008, SO 6134:2005, SO 6804:2009, SO
5775-1:2004, 1SO 2004:2010

11M337U 1ISO 14409 Ship and marine technology - ships luanching airbags i
auelpedulaiidodu unadsliduieiirlrensluludidesinlififvaaey
wazUszmelngidsegseninnisinymsenislulseme diuusemeauniin
3n 8 Uszimeitusneiaglvenslalud

UszinelnevalviusemaauBnondeu AMS wansgadulagn1snausunseufids
msosluluddn 3 mnssruivdenisluiud 30 fquiou wea. 2559 Gedlails
fudmeuan AMS agfieiniusneiaglvitinisenslulud
UszimnAlneulauanIuuAngI93e1INe ETRRO Ver.2012 fiu 18n.2668-2558
otslsAnu veudieves ETRTO Ver.2012 tufisnsdasusavesndnyi 75 vuan
Tuvnuedl 1on.2668-2558 vianesssurIAniesnduaTeiLaznmadey
Endurance test Hlail#seylilu ETRTO Ver.2012
sulndduiaveliinisensluludunsg i 150 17357-1, 10 17352 waz IS0
2000:2014 agnalsfimu Auszyuveld AMS TideyaiRertumasguiitinisldey
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AN 1SO 2000:2014 pgslslunisuszauaiant Haildulndideasds
template Tiu AMS anglutufl 30 wwieu w.e. 2559 wazlssmaaundn AMS
sgfosmaunduliifudulaiifuansluiud 30 Squieu na. 2559 uazdulaiide
AUNAUDAIULANF1IUBY SO 2000:2014 AUNINIFIULAasUTZNALUNNS
Usega RBPWG Asafl 23

dulnfi@onnasiionsluluduinsgiu 1SO 2004:2010 Natural rubber latex
concentrate - Centrifuged or creamed, ammonia-preserved types -
Specification

fiuszguanasiutsaniusvesnsgiuiozeansluludosnidu 3 anue Téun
s1eFeunsgruiienilulududs sredeunsgiuiisesraslulud uazsede
insgrilvaiagenslulug

3. ASEAN common position on new standards for rubber products at

international fora

- Be@elEuenUNIMTagaveINsInYunsguluseu 1SO Mnetedli

fiussgusunstu foil
1. 150 35 lgsun1suSuannuzidu DIS
15O 247 la5unsuSuantugidu FDIS
15O 11852 asunisusuaniuzidu FDIS
1SO 11344 la5unsuSuantuzidu FDIS
1SO 20437 la5unsuSuantuzidu DIS
ISO/NP 20220 le5unsusuaniuzidu €D
ISO/TCA5/5C2 agl¥iinsUuUTaIRTg I 1SO 2007 udeAmuiiuils
INMIIBUFDUAIUAINTOUVINTIIINIRNTTIU

N kR wN

Usemalnednauani1ui1iniivean1siniiuinggiu 1ISO/CD 20057
Household rubber glove gz 1ISO/CD 20058 Rubber thread

4. CAPACITY BUILDING AND TECHNICAL ASSISTANCE

4.1 Project Proposal on “Data-base of Rubber and Rubber-based Products”

1NATETENUABITY AMS web-links FeaziidoyaeTerosfiRnisilasu
N153U509 Wilosde Web-links fanaalaildlidoyauvy Real time Fadu
snadeismeliiudazUsemadnlusmandeyarios foAnsilssunissusedy
Futoyasaulaisig
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5. N153AAIR0IU UANI581981989909811@ 81 (ASEAN Rubber Reference
Laboratory; ARRL)

- Uszmalneda Information Exchange Forum on ASEAN Rubber Reference
Laboratory (ARRL) Tudu#l 21 flurmu w.A. 2559

6. NUTEYUATININ

N15Us AT VUTENINTUN 23-25 Faen w.e. 2559 Mdeusng Ussne
fun wazassdnlusenistuduainyslunigluiun 30 wwigw we. 2559

;J‘U‘ﬁ 1 U3381NANTISUIEAYU Task Force on Rubber-Based Products (TFRBP) ﬂ%ﬂﬁ 13
wazn15Us¥YY Rubber-Based Product Working Group (RBPWG) AS3# 22
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AMANUIN R
F189UNTUTLY
$19UNIFIUNENTUIF UM E1TERUTENINIUTEINA Aty DIS
Furn$7 1 1w w.e. 2559
f Y99UsEYN 402 dnNUIATIUNGAS NN MNTIY (AXB.)

0 155



89U TUIBYN
319ATFIUNAAN UL UBE19TEAUTENINNUsEmA adu DIS
TUANSN 1 Wweu W.A. 2559
t%4 o o/ a L I3
o vieeUseyu 402 E1INMUNINTFIUNEANMINRREIUNTTY (FXD.)

ST PG PRI

1. aansngal vasluena AMsanandl (Uszsuiszau)

2. AMUINIA 2501AY dinuNIRIg NGRS TgRaMNTIY (Aue.)
(Lamﬁﬂszsq:u)

3. ATUIU) B TTUDY diinideuasiaunineinmsvdainaiuifenay
WUTFURERRALNYAT NTHATINISNYAT

4. AuunInl TWnvady nsenutslsEnalne

5. 9%.05d1 gouduns NIUINYIMANTUINS

6. AN WrandTy anduideineremansuazmalulaguvissemalny

7. A o3y dinnunI NGRS uNgRaMNTIN (8.

8. AINIYST UYaY Audwalulaglaneuwaz Janunanna

9. AN TuanTn audialuladlazuag Januriud

BuUsTYNaT 9:30 U

Usgaulunuseay naradaussguiasiaus linussguiiansanise gy musensuseyy
asiluil

1. 1529EUBLNaNIIU

1id]

2. 138LEUBLNBNANTAUN

AI8laueIIUazldgnM19 MAEITRTUTININTFIUHERTUIIEUAg8 1Az TTNAaDY

'
al

HUABE9TEAUTENINUSEINA ISO/DIS 20058 wag ISO/DIS 2321 sieuseyu laeinuazidunuay

1%
=]

MsATNUSELAUA AR

1. 015mnuaA1 Modulus at 300%, Modulus at 500%, Schwartz Value Aeukaziadnls
U159

" {33eletuasin lanmvue A1 Modulus at 300% Wag Schwartz value (SV) Aounis
U159lU319010 55147 1SO/DIS 20058 wazdtieuli Ny dunigenafiansun v19il
1H9991n 19 DUARDUNEULIINNILNALTEIIAT SV ANULALT A RUAAIT LD LAY
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SV fimnuda 300% uaziduriidusiusiunisldanuaie vdsandilddadeul n.
Wufoenafiansanudy Munugnanldneundunitliiusedazliiivuad sv
1esanlusrannsgiu 981 Tension set agudr Faduantamdululufianig
ety sV wazlivaunuiuld (@onadaafudiuuziiian Dr. Ong) agslsfniu 7
Usggiiuinslianansaiiazdreduugiimes Dr. Ong ¢ desanidunsynaeriu
uonvesUszyy uagluiiuszyy Dr. Ong liaunsalvianuiulsidesanwndy
Chairperson 981 5C4 uasfuauaailede fuiy rusanelneasladlddendnn
Fodldinanasu

fAuldTuaTI1 anmsAnwlagagiBaanudia SV duunnd19anA Tension set
Gudgenadiousinueiieluder Wenarfisanid afifuasiadanunntos
uAlyuufiodn Modulus at 300% usdnilslidnag (u 10 ud) l19gddnauisiu
Amdaiivsuanisnuauislunisadsld (Comfort) Aarn SV (Hufeensaanss
(Relax) Autngdauna dren SV awiuly iduseespanadilitosasawiu vl
Tdlsiaunes iy sadedsesntiimuad SV udegndlsfnu sdlidnlamewa
Tvlusna@edsimundn SV 1 1.2+15% Wesdnier MFeiwnaldeiveyaing
duavsziuiiagliailaudiauneiian Suaviniifendeusaliuiu drdiavgs
e autsnnnanald) Ssoasamedmiunsldnuwuuiemielsl
fszyuiinnsansdiavvesd sV Tu Class 3 vesiunugnasmuindusianiigs uae
A1 Modulus at 300% Tu Class 3 figadae Fsenaaztindusnesndlu Class 3 Gluld
311 Application 861991 U a1e¥n Adoan1sAn SV 4499 dielWiAnnsSnuiy
paoaaan dedu dusldsmundi sV ersaglimauaiidusunisldauded
yannvians ilvinisimunAgeenntu salufieen SV udsuansedamsadesduiug
fuAn SV Aeutuss vililiannsaszimuaiiavlvaseuaguansldausiieg 1¢ 8q
nindu e SV udssdsfiniaiBoauendllrosaungaunademne fvualud
AufEAe 1.6 MPa lnglildszyinazeouliuasuutaslsfiuesifud mmsfisazeen
ansliien SV neuvusuiu 1.2 MPa udmdsumsaiu 1.6 MPa uanains el
i Post curing Litelldaniiniu Tneftliaulanunimvesdudressinnzganie
#1 (Tensile strength, Elongation at break) wadgiadlildean SV anufifvunifioriny
avrglunsansldiiny

szt ildfmasafiaglddmued sV insnduaiivdnisldon duell
szyAdisnd TonafinnaideazrAnduuazisnayldsiauinsgiug 10y DIs 2 figs
faiiielvieaanasging dnansudunousoluld iaedimund SV udaneton
Vusawidy Wesennudsusedailanvasuiininun Wy Tensile strength way
Elongation at break 6’?5@%@17&%?5@@%% A1 SV finsargaideluiaguiu
ogslsfinu Weldlidunsinseuiusznaunisineunnawiuly Aussyuidi
frmuadt SV Tu Annex dieldiunuinis Guideline) wirtiu (laildsmvunadlyly
15799 1 Tus1a) Tasfvunaiil 1.2430% MPa wdr3sdaliiuniaas SCa e
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Heuvedednfiuneununsouna wazliisemdoyaiiinidn (ase199zveain
fusznouns) Idudessiifien sv gaiuldlu Application 1n

= {Afoiauslifiussgufiansundl Modulus at 300% Aifviuainfy 2-6 MPa Hugs
Aulundolsl msizistazimuann SV Aeutasedt 1.2 MPa Fanmangadmdn 1577
rdausnnoudiaglddonss 6 MPa neldludn 10 w1t useiaanaunde 1.2 MPa &s
vinefaduionaazaaiediiiunn dufoiduseeisdinuamdi udaindeyaves
Suledgudernssana (Bu siads dufe) tu duieesiifiaunmaeutisifod
Modulus uslsigaiulaziidneglugig 1.5-2.0 MPa usdus1imuae Modulus
at 300% Wity 2-6 MPa (§udeenamanifazanaa vl liaseurquidudig
gramantudie fideTanaueliuiudaiay Modulus at 300% asnfu 1.5-6 MPa
ogalsfinm Aszyuiuveulsiufuusudian Modulus at 300% asundu 1.5-55
MPa Taelinanainazldaenadasiuan SV fldin Tolerance 1lu +30% fau 39
RosUTue1 Modulus at 300% a4

" yFdYszon WA vumaniza Modulus at 300% Wi1AU 1.5-5.5 MPa ueilsl
f1vuaAl Modulus at 500% wazlwszyan sV Aeulu Annex Ingd1nundid
1.2+30% MPa waglifimuae SV vidsuse

=

2. 13949u°

1aid]
@nUszyuIan 12.30 U.
UNENIYEYINT UNFITTU
HAnTuinT 18U sUTEYY

WSy glunysal
ANTIRERUTIBNUNITUTE Y
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AANUIN Y
NANTUTENOUNTUAUBLAE TIEUNSUTINUTEYY
The 14" Meeting of the Task Force on Rubber-Based Products (TFRBP)
and
The 23" Meeting of Rubber-Based Product Working Group (RBPWG)
23'9-25" August 2016

Siem Reap, Cambodia
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a er of NSTDA

O 'O

Rubber Thread

s

By Thailand

The 23 Meeting of the ACCSQ Rubber-Based Product Working Group

And the 14* Meeting of the Task Force for Rubber-Based Products
Siem Reap, Cambodia 23-25 August 2016

Update on the recent draft

ISO/DIS 20058:xxxX

O DIS was submitted to SC4 secretary by
April 1, 2016

O Voting terminates on September 14, 2016
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Update on the recent draft .@

ISO/DIS 2321:xXxXX

U DIS was submitted to SC4 secretary by
December 15, 2015

U Voting terminates on August 29, 2016

OQO
Acknowlegdement
'O
T |
/ Thailand Research Fund (TRF)

Rubber Technology Research Centre

/I

2{1‘1,0 Thai Industrial Standards Institute
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F1891UNAUNIUHURUANUSEINA
The 14" Meeting of the Task Force on Rubber-Based Products (TFRBP)

and
The 23" Meeting of Rubber-Based Product Working Group (RBPWG)
23-25 August 2016

Siem Reap, Cambodia

Y Y

ST bl P EFAEY
1. sAassiusey gliunysel JRIANENTINTE N1AIY AT AEINEIANENT

WNIngauding

2. m3.ev1330d Uuusees UNINLIMANITIUEYNITALAY ATUINGIFNAATUIANS
3. WNENIYYINT TuEITIO tnasigienla audmaluladlansuas Tanuieyd

a

Tl

ey Audifumaluladens angingieans uninerdeudng lasunuaivanuain

driinauneamuativayunwide @ne.) Tuunuwnwdds “msidedieinuuinsgunindueiensing U

=

fi 57 Taodl m.n.iude alunysal Hufdrnenmsundfordu Tussunsdudunuiondndulviin
1pssuEaniusigiosildlunuiueriessusdnsusiduiesssduseninaussna fo
150 Tagld wen.2476-2552 gailesnsitlilusutinu way won. 2556-2554 dudeens 1uuumig
wazUSulsamsIuIEnaaeuLduseens 1SO 2321:2006 Tdaugnaes nzauivaniunisal
Jaq0u Bsnsinriunesgudinailiuduaia uvenannisimideyausznounisdunasitinun
wazdudunIldle (method validation) ¥843sNAAUAINEIILAD NISRANFUTNUIATTIULARE
Fupoudndudedldsuidssatvayuandsemaandndulnglunisussyu 1SO/TCA5 wagany
fomnamossunmandnendouiidendululufimmaieflunstmuamasgiussrinsssaiy
%y’umauﬁﬁﬁmﬁﬂ%umau%ﬁﬂﬁamﬁﬁwLauammﬁnmﬁwméwmmgmﬂ Auszmalnedasinlunis
UszyuanzyinauiunEn Susiensueinnznssunmsivinwduinasgulasnsuseswese dou
(The ASEAN Consultative Committee for Standards and Quality (ACCSQ) - Rubber-Based
Product Working Group (RBPWG)) tilevenisatiuayuuag3uilsanuiiuainussimaainine e
routiFeaauslunsUszyy 1SO/TCa5

09 UsAIAYRINISIAUNIS

Wieiauetodaiumanadauasenuanuimivesannsgiukandaeigailossild
Tuaudny $1900IFIUREN S UILAUAEENTEAUTENINUIENA WaLT19UN 51UITNAdBULEUAY
£14 150 2321:2006 lumsuszyuanzinauiuRanfasinsesnaznssumsivnufunasgu
Wa¥NIISUTIVBI81LT8Y (The ASEAN Consultative Committee for Standards and Quality —
Rubber Based Product Working Group, ACCSQ-RBPWG) way5uilsnaruiuaninussinaauidn
91BY NouU1sNINIIUAINaNEUslun1sUSTYY 1ISO/TCAS5 sialy
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NAYBINTUTTYNNIU TN UTEEIAURIIATING

Uszinalngladnauedefniuniaunaiauas189unuiniivesiunsgIuNan e
geflepnsitlélunutinu Sremmsgrundndusidusne saseduszninsene uazs1anasgiuis
NAFOULAUAEE 15O 2321:2006 atiuuiulss defiussyu ACCSQ-RBPWG Tuansemsussyuil 9.3
1309 ASEAN cornmon position on new standards for rubber products at international fora &5
Igteval

1. $reunsgundasusigeiesadildlusutiussiusninssana
Useinalnedaduiiinlasens (Project leader; PL) Tumssrsunmsgiugeiiosnsdilflunuthu
JEAUTENINUTEINATIBNUANNTINTNAEa e 9 0uY09319119 5§11 ISO/CD 20057 Rubber
Household Glove - General requirements and test methods Gi’e)‘ﬁlﬂissqu il
- franasgiuaty DIS T IS0 wé WeAudouiiuian 2559 vardlegseninanaiiou
vodoRaLiu uay 150 axdindudefnuiiutud 8 fugiou 2559
uenanmsnausaniuzagiuvesiranasguluiivszyuuds Salnsedvsoly
eandeaieatudefniufiiiadaueunusdnde fod
- wadeldausliiilasins (PL) fansumumuiEesniswasudeimunaumunain
0.30 mm 1fu 0.20 mm Bnads uasivszgusunsuienadelddanidiesislig
Tnssmsiilenaaouudinaisnaaeulus1anasgiu ISO/DIS 20057 LagavLaUBNANS
noaeulunsuseyy 1S0/TCA5 adarialy Fsnsfinnsaninazdeunlasdefinuaniiu
suntunelaidulvidueg fusiiiussegy 150/TCA5/SCa/WGS
- UssAlngreliuiaifeirdodaiuimunldllunmedodaifures 1O feutulindu
ToRnirtu (nelutui 8 fueneu 2559) Wil 15O Funsudedniiuegnadunisnis

Y v

2. $19AIPIUNAAAEUAIBEITEAUTERINUTEIA

Uimmlm%uﬁuﬂﬁﬂﬂwmi (Project leader; PL) Tun15319019551ULdUA88195EA U
sEMiaUsEmATIBURBTUSEYIIN 9191155 1U 1SO/DIS 20058 Rubber Thread - Specification ¢
Al IS0 wdudlotudl 1 wwieu 2559 ansdlegsgvinnisdouvedodaiiu wazarnsuteAai
fufl 14 fugeu 2559 uenanil 379113511 1SO/DIS 2321 Rubber Threads— Methods of Test f
113 150 udtufuioustiudl 15 Sunew 2558 vardlegszriuniadouredodndiu uazardafy

JoRAIUTUN 29 F9nA 2559

aszdAndug 3nmsUssyy
ansvdfaydus ANNTUTEYL figadl
1. Draft Guideline on ASEAN Rubber Laboratory Network (ARLN)
- fszyaiiuveuliudsudelenaisain “Guideline for ASEAN Rubber Laboratory

Network” 191 “ASEAN Framework on Rubber Laboratory Network” wag e
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fuszuldRansanlufugaioudufiureulfinausionans ASEAN Framework on
Rubber Laboratory Network siafiUszaa ACCSQ tlefiansaniusesonas
UszinalneldsunaununaidudWaunenans draft Terms of Reference (ToR)
d1935U ASEAN Framework on Rubber Laboratory Network Wagagiigundsusgina
aundnangluiuil 15 wgadniou 2559 MUssysvelivszmasindnneutefniiude
lenansiananngluiud 15 nuniug 2560 efsemelngazldsusuitauely
nsUszrsaTadtely

wasanUszmalnglasiusudeAniiuanUssinaaudnuds Ussinalneasisuuds
foyaliszimaandnnaudnaduuazasinauednaenans ToR for ARLN aghaiios
ApadunsineuntsUsey TFRBP ASafl 15

2. Harmonisation of Standards for rubber-based products
2.1 Babies’ teats

- Uszwmalnes1eauaui1nEInIsAlINInI§Iu 18N.969-2533 WauNeIa
dmiurinuy 11egszninanszuiunisiasanniglulssmaiiowmundy
wpsgulnl slimednuinsgiusenaazsudnasanelul w.e.2561 (2018)

2.2 Bridge Bearing

- EEESIEUANUAINTIVBINITHRILINIATFIUL LAY MS 671:2014 (519
1193574 NP 20220) iilorfusnsgu IS0 uenanifivssyuiunsiudinis
asAziuY CD 20220 tuldiafaduidedoudiquisy 2550 doRafuildsunay
ssmudrdddifiinlasenis (PL) Feazdwifinrsainazniiesiuiulunis
Usza 1SO/TC 45 Afanduesluieungadniou 2559

2.3 Natural Rubber Latex Foam

- UEEEIIENUANUATINTNINNINTTIUNARY MS 12NO10R0d dwsu Rubber
- Identification of B—Sitosterol in Natural Rubber a&uj'izmwiamﬁﬂizmmﬁu
UINTFIU

3. Harmonisation of 61 ISO Standards

dulp i@ seaunnuAImtlunsUSuLn SIS naaouNan i MeIe1e 61 11N
1105574 ISO FNAa0UNEAANIN819TIUIY 3¢ UINTFIW/ WINTFIY 1SO Tanvum
HARANINEITIUIY 1 WINTFIWY/ WINTFIU ISO NO8NTIUIU 6 UINTFIW/ UINTFIUDS
Lailae1989 UNECE 9717w 13 91919571/ 1105§108U9 WU 7 1105514)
A LY ' = Y ' [ ' A aa
MsgguiunsuIvsinisdnnguuinsgiuiuulnaiilu 3 ngu As Fannaeu (Test
Methods) wiinsiaueifinefiuriass (Hoses) wagndnsiaueaslilyviae1s (Non-hoses)
A (% ! o A U 1 a ]
Msyyuiunsuiuiadeduduaniuzanuliiieuwin (NEQ status) 209119551
ISO 506:1992, 1SO 6101-3:1997, I1SO 6101-4:1997 W a ¢ I1SO 127:1995 & ¢
sulatlleazaniunisusudeyalidutagiu
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Harmonisation of Standards for Non-UNECE on Automotive Rubber-based

Products

AaUTudnsnuanuimiiietu 16 1esgrundndugiondldlusosudues IS0
BalallF81989 UNECE

fszyuiunsuiUszmasndn 8 Ussmaldiiureuliuiuuasgiuniusnnsgiu
ISO 19013-1:2005 41m 551U 1SO 19013-2:2005 hagu1n3g1u 1SO 8066-2:2001
oglsfimuiuszyuiunsuidelufudinnulssadosnuunnsgiunuana
glsv fUu wazanigoiwing luvaziivsamalngliiiureuiiaruSuanasgumand
LﬁaqmﬂﬂssLwﬂimé’wéqmummgmmm Society of Automotive Engineers (SAE)

Harmonisation of Additional Standards

AU TEp3UNIIUININTIIUNER Fiadus 1iuA 11msg1u ISO 14409:2011, TIS
2378-2008, TIS 2377-2008 wag TIS 2688-2015 '«asmi’qasﬂmwmimmgmﬁsa
nM3USuNnEIY

snadouazdszmalnefiureuliuduuiasgiuniy 15O 14409 1iesaintiaaes
Uszinadalifinnnsgussauussineavasnues uenNiuUsEIMAATNdn 8 Uszine
Aiuveuitagliuiuannsgiuni ISO 14409 fe usiogslsimudsasdasselsiuslu
wazdnlusmoududuienudululilunsusuamsgiui aeluiud 23 fueneu
2559
UsemelngsisaunnudnmindonsisteAnitudldsunnussmaanndnluiFeans
LAUaUTUNIATEIUAL NBN. 2378-2551 Nen. 2377-2551 WAy Nen. 2688-2558 s
Aszapildsunsuihiviussmalidiureuliuiuaasgiuna wen. fnan aui
Uszimnalneiaue

fuszelatiudlihunsgiu von. s 3 atudnan visglilumemaiasgudise
M5UFULIRTEIY wenaniiilssaudaeliuszmalneSamssunnsgiu ven.
Fananduatunvdinguitelvussmeandnfinnsande
fuszyulsiiureulundnnisdmivnisausunsgiusedvlszmatngnisusu
winsgruluouinn Ussimaauninazdoansonuinsgiussdulssmaduady
AN B

dulailigauau1nsgiu I1SO 2000:2014 (Rubber, raw natural -- Guidelines for
the specification of technically specified rubber (TSR)) lng@idulailide funyn
a1 fleusnd warflaudud Wuveulunisufuinasgiud edslsAnuioauudsl
FuduvirfivesUssmanuios fivseudsldvensuanudululilunsusuuasgui
910 ughu Asalus wazBonum Taslimeuneluiud 23 fugiou 2559
uadouagUsemalnelilanunsousuansgiunia 150 2000:2014 16 faiifiuszine
Inglaianansouunmsguld 1eaanil wsu. muauens w.a. 2542 (1999)
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- szuveldulailidesiusuaniuyrean1suiunsg LA SO 2000:2014 Lile
thiauslunsUszem RBPWG adsil 24

- Uszwaau@n 8 Uszwalamureuliuninsgiuniuuinsgiu 1SO 17357-1 uas
1MIIU IS0 17357-2 uazdsegszninesensbuduainuglu uazdenlus Feiusze

Iovalvuslunasdnluneviudulusostnngluiun 23 fuengw 2559
- Mszyudunsuwuuesuiiaunlagdulafide Usznoulume 3 Ussiansiens
Ao 9181150 INTFIUTYTULINTFTILLAD $18N1TUINTTIUNTENTUTUNIATTIN Uag

ensumsgIulniguauessiunnsgu

6. Latest Status of AMS’ Work in the ISO/TC45
- mLaLﬁ?iaﬁwLauaamuzmqmaamu'émﬁmummmgm bASANANTIINUNIUNTIUITUU

Ysulurelasinisnela 1SO/TCa5 fadl

f.

ISO 35 (Natural rubber latex concentrate -- Determination of mechanical
stability) mLaL%&J%Lauaaausi’fal,auaimqmm?ﬂmmmgmﬁf

ISO 247 (Rubber -- Determination of ash) agjiwd’m%’jumumsmﬂwuu FDIS
e?fa%gufjmmaimﬁauﬁ’umau 2559

ISO 11852 (Rubber -- Determination of magnesium content of field and
concentrated natural rubber latex by titration) u1a5g1uatu DIS ladeln
YIS 1SO/TCA5/5C3 udh Lioiigtunounisiisuredefniiiu

ISO 11344 (Rubber, raw synthetic -- Determination of the molecular-mass
distribution of solution polymers by gel permeation chromatography) N1
asAZLU FDIS équimﬁauﬁwmm 2559

ISO 20437 (Natural rubber latex cleanroom gloves -- Specification) N 19
asAgLUU DIS ?Tuqmﬁ'mﬁauﬁqmau 2559

ISO 20220 (Elastomeric bridge bearings - Specification and design) 1 135
asAzLuL CD éuzjmﬁmﬁauﬁqmau 2559

n1sYsu Y iquLf’ﬂﬁU ISO 2007 (Rubber, unvulcanized -- Determination of
plasticity -- Rapid-plastimeter method) n15asAz kYU DIS §uzjmﬁmﬁau
Jquieu 2559

7. Capacity Building and Technical Assistance

7.1 Project Proposal on “Data-base of Rubber and Rubber-based Products

UUATYTIBNUANUNIMELTB YA g uTaLan UNER U 819K
=3 [ . 5 qg"y al a (% (%
Auled http://online.lgm.gov.my/rbpwg MIUTDYATIUALLOUALNYINUNITUTU
WINTFIU 61 eMshardayasieeresljUAnsnaaeunlasuni1sTuses
Ussinaaundndaindndeyalaiuanass
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fszyvoliuszmaandndnvideyalugrudeyalmiuagtuneunisusyam
RBPWG aiaii 24
dinavndnisendsusisaruanuinntiludesgiudeya ASEAN Trade
Repository MUszyuiunsuin WG 1 agdfuidsuuvuresilunsmoamudiels
aenadoafudoyalugiudaya ASEAN Trade Repository #iililsnaaziBen
Fovigluil

n. T9v0911955U (Title of the standards)

%. Lﬁamﬂmaaqﬂmaﬂmmgm (Abstract of the standards)

A. AnAran1ns (HS code)

4. yngavdkunvsamy (ICS number)

9. AngTUUREn B URnTaUNAT LAY TUI AT LA

(PWGs responsible for the Harmonised Standards)
2. Ussmmm%ﬂ%w%’ummgmuéja (Member States that have harmonised)
d1tintav1sn1sodeuveli RBPWG m%wmmaz%’mLm%m%aaﬂaquau%q
pawsoufuadlunuunesufisesusie WG 1

7.2 Japan-ASEAN Integration Fund (JAIF)

dtfniawsnisendeuseruAuiImiEes Japan-ASEAN Integration Fund
UAIF) @19 JAIF Iddfiugoulundnnisaglimsaivayudeiauslnsinisves
RBPWG 47 &2 ff U ISO/IEC 17043:2010 (Conformity assessment — General
requirements for Proficiency Testing) 1otaualasini1sladslin ASEAN
Programme Cooperation and Project Cooperation Division (PCPMD) N1uUN1T
Uzl Pre-Appraisal Meeting (PAM) detuil 19 dsmau 2559 warluduneu
noluazaslui Project Appraisal Committee (PAC) ielsidoRauiu

8. ﬁfm?)'us]
8.1 Article 7 Terms of Reference of the ACCSQ-RBPWG on Terms of Office

MsggulavnIouasueuiaIn1saiuaIuues ACCSQ-RBPWG Aeusdniay
2559 29A91AY 2565 waziiuraulnvengiainsen1Iensssniarealsesiu
warUse51Uusudn 3 U audedamnay 2562 usnanntudalrdsunnty ToR Tudiu
Ao & A Y a & a vo a

73104 TneRasuntefniulasuaNnUsemAaNnTn

NUseyuaziaus ToR 83 ACCSQ-RBPWG fafiuseyu ACCSQ Tunisussyy
ACCSQ AN 46

8.2 Criteria of Withdrawal of already Harmonised Standards at Sectoral

Level

Useinalngs1eaunnun1IvtIliseesenansten muadmsun1saauuInggu
FalausunnsguluseausIeaIvIua?
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- sredesmunitussnalngldvauntudy mnUssnasundnideandiuvelid
Forniulidnansnisendeunfendnuiddivsemelng aeluiud 15
fugneu 2559 wazdsemAlnearsurudenniiuilasuromnlddninauisns
andeu nelutudl 30 fueneu 2559 Wediniawidnisendeuasthddd WG 1
finrsansely seiliidesannluvasd we 1 9EIENINNTLUIUNITNINTUINUNIY
ASEAN Guidelines for Harmonisation of Standards %ﬂﬂiatlﬂqmﬁﬂ Standards
Operational Procedure on Standards Withdrawal

8.3 Identification of Standards to be Used for Harmonisation among RBPWG

- Ussdlnglfinauenszuiunsuunnnsgiunade 4.6 (Msszyunasgudag
THUsunnsgluendeu) wazde 4.7 (Msdndunslunsdiliannsasey
U1MIgIU FaazldUsulaves ASEAN Guidelines for Harmonisation of
Standards)

- wasgiusneg nneld RBPWG fidnwzilunuvaiasladadumnesgiuvied 2
(Category 2) ﬁqﬁ?uuﬁiw31ﬁﬁsﬁaﬁwwum1@ﬁ’ﬂﬁulﬁﬁaw%"Ummgm fu
melulsymaaundn widswauisuaivesendeulunsdudmidaieon fu
RBPWG Fagjanisliiinmnuiiuiosdosiuaintszmeanndnynussmenoudayi
ennTudliUTUIn s IULE

8.4 The Publication of New TIS in 2016

- fszuiunnuissmalvgldduauensussnimnnssiu ven. Tnadlud 2559

U 11 atu
8.5 Review the Work Programme of TFRBP

- fsgyuldmumunisujiRaiuves TFRBP wagtuveulinisduiunisludiu
2949 ToR 195U ASEAN Rubber Testing Laboratory Committee (ARTLC) &
seluaufedull 2560 uananiifiszguldfunsiuindesarn RBPWG laild
finrsanlfimumnaseonusiyn (MRA) fujudelauenunnasdmiunsudu
ey udsitauilay WG 1 SamsazdavinliAntuneunisdags ARTLC

8.6 The Frequency of RBPWG Meeting
- Uszwalveauelfanaiuilunisussgu RBPWG auvdeTazuieads u
fiuszgiureulvinseuidmiunisuszyy RBPWG wflowdy follazastads
8.7 The Hosting of ISO/TC45 Meeting in Malaysia
- sadeinauesszddgueannudinmdanisuszn ISO/TC 45 Farmun
Inluiaunaimu 2559
- ddneeidnnsondeusisanuanuinniiluiesnisussgusiufusening
ACCSQ waw 150 assf 1 Aselu$ ilotudl 7 wwnen 2559
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9. msdan1susEyuAIssialy
Uszgumseluioinisdudnnimnisuszyu RBPWG luswian uasiitugausiuiunall

24th RBPWG Brunei Darussalam TBC
25th RBPWG Indonesia TBC
26th RBPWG Lao PDR TBC
27th RBPWG Malaysia TBC
28th RBPWG Myanmar TBC
29th RBPWG the Philippines TBC
30th RBPWG Singapore TBC
31st RBPWG Thailand TBC
32nd RBPWG Viet Nam TBC

fiuszauralvidrdniansnisondoudanunistudududinwesuglu niouds
fsruansidesduresnisusyra RBPWG assdl 24 Taelwdudumelutudl 23 fuseu 2559

fuszildvolidnmnisdaussyu RBPWG Al 24 fiansandaassTulssyuiiiuia
nilsTudmsunsmioluseazidenuenios ToR 189 ASEAN Framework on Rubber Laboratory
Network

®

THE 23" MEETING OF THE ACCSQ/RUBBER-BASED PRODUCT WORKING GROUP (RBPWG)
AND ITS RELATED MEETINGS

> August 2016 Siem Reap
ALACE Resort and Confer

;51]17; 1 n13UseYn Task Force on Rubber-Based Products (TFRBP) ﬂ%ﬂ‘ﬁ' 14
wazn15Us¥YY Rubber-Based Product Working Group (RBPWG) A33# 23
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ANANUIN Y
F189UNTUTLY
$19UNIFIUNENTUIF UM E1TERUTENINIUTEINA Aty DIS
Fumn$7 14 ganau w.e. 2559
f Y9UsEYu 402 dTNNUINATHIUNGRSUINNEMNTIY (AXB.)
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89U TUIBYN
379 DIS “Ifufnge19” 52AUTENINUsEIme
TuANSA 14 AAIAN W.A. 2559
t%4 o o/ a L I3
o oeUszy 402 §11InuIAsFIUNEANMTTaNEINTSY (F30.)

ST PG PRI
1. A4 04 T8UBY fnsanandl (Usestuiusem)
2. AMUINIA 2501AY dinuNIRIg NGRS TgRaMNTIY (Aue.)
(Lamﬁﬂszsq:u)
3. Auunad IWnvady nsenutslssnalne
4. @3.8587 gOUIUNS NFUINYINANTUINS
5. aseIsIn Yuuszes NIUINIMANTUINIS
6. AN o38iaY dinnunIIuNEaSuNgna NI (@Xe.)
7. AndRUany dauas dinUNINIT NGRS TigRaMNTIY (Aue.)
8. HA.N3.EN1 ITATYS ARIEINEANENS UNTINETEUTNS
9. sA.ATNUSHY gHunysad ANEINEIANERNT UNINETEURG
10. A1 Tagnssal audialuladlazuag Januriud

BuUsTYNET 13:30 U.

Usgaulunuseay naradaussguiasiaus linussguiiansanise gy musensuseyy
asiluil

1. 1529EUBLNaNIIU

1id]

2. 1389LEUBLNBNATTAUN

AIdeiaueniIsnoudefniiudieg AertoiusmnsgIuduiieeeseiuseninasene
ISO/DIS 20058 waz 1SO/DIS 2321 siafivsyaa lneiiswazidunuaznisiiansanusziiudifgsall

2.1 1SO/DIS 20058
1. MY 001 m5simiadeuInsgiu

= Afuldduasin vuadeideAndiuisifuieuinsgiu Aoiausivdsuutasain
"Rubber thread - Specification" LU U "General purpose rubber thread -
Specification" lnglvnrain Tnsvnluidudosnsazutsoonidu 2 vila 1éun i
Tnunluazedailldnufiay sisd 80% veududoedunanasdududeena
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yiaflFruialuuasyhanessssud fifies 209% whiufldududessedadly
oAy Wy vsssusiiednd wesines uasdudesnsiinuaruiougs dlu
YouTBYeITaNAIHILY dananfldseyliudrinlisanduieaililugnamnssu
9113 Woslines Wufessiivumnuiougs Wusneensiinuloleugs Jandndwusi
fanandnduduiesaialfouiiey friudweaueliivasuiesanasgul
Irnogusiamzidumesildnuinly

= Afeldduasih WaeunmdeRndiudinanludusenaunts 7 1e uwildsumey
n&uan 3 918 Tnsynediureunuiiunadeaues wilgisediuin msfunade
auadefniufinaniieliiAsaudaauinniy wazenmandumanieunsdmiu
unssIudufeeeUsEIandug Razesnunlueuinndie 1wy dudeeneildly
gnavNIINe NS Wuieensiiliiumesiines dusmeesimunudougs 1udu

" yFiYszew WiWAsuTenufiuiiaideiaus 970 "Rubber thread - Specification”
\Ju "General purpose rubber thread - Specification"

2. IN.002 98 5.3 win3ndanniend1umuuy

m ﬁ‘i%’alﬁ%mm Sumsiidofndiuieatudaninuiiin "Metric yield when tested
according to I1SO 2321, Clause 5, shall be within +6% of the specified value" R
Lm'%ﬂﬁaﬁﬁ?ué’ﬂﬂﬁgmgq faufiensazszysuninadudoliimssudeunng

11 "specified” t{u "declared" Salunindu fumdndaddesiinisudslneduanudy
msseylidnnelife 5.3 ieliduduifesssylifaanlute 6.2 uenandui
5¥Y31 "density can be converted from metric yield" AgalailaszyuinsAiuaa
Wasunnussndasiduanumunuiulife

= Adelétuaci fusznounisi 3 Mefildneundumudein messyAumindasuie
Aruvuwiutumsasulumuiignéfese

= fdsggufinnsaudadiu wiilunisuiaiuseneunisasdadindnuagnay
USumsvesduieensiazanunsamuaninuesndanduanumuwivvesdusiieg
e3ld uellu 150 2321 duliifinaidenlesfurosnimeasuFeansindaduazaaiu
yuwugana faiulusanasgneasdesseygnsdlilunisdiuinde el
Aaanasguannsaufiiauld wiegralsin desaindemmmuintugnimu
Tnguuseanidugie T 9199z lmsmmanuesndasludunumunuiuiu
msfwmanarsvkivludussindadiulfanumuduiildsintu (egeu
azt1veInNLILL) TUszuddlissynmsveasumnindadanunsanaaeuldniu
SO 2321 Clause 5 UagAunuLuuanTanagaaulaniy 1SO 2321 Clause 7 wen
ponINfu BagfUszneumsannsnideniansmetndlasgrmilsldvionuusnnas

= sy Al
5.3 Metric yield or density
Metric yield when tested according to ISO 2321, Clause 5, shall be within +6%
of the declared value.

Wi 172



If density is required upon the agreement between the purchaser and the
manufacturer, it can be tested according to ISO 2321, Clause 7. It shall be as
follows:
Density < 1.10 g/cm?® marked as low density;
Density = 1.10 - 1.20 ¢/cm?® marked as medium density;
Density > 1.20 g/cm® marked as high density
Note: The metric yield or density is reported as requested.
3. ID.003 toAauhuigisuunyssaninig
= {A§ul¢Fuasin Bulndifeiidednifiuin m1u ISO/IEC Directive Part 2:2004 1#l4
\A3DIVINY comma Lmu’vgmluﬁiﬁmuﬁuasu
" yFTUszan Wtlunuiduladideaue
4. My 004 guilunsed 1

= {Afeldtuasin iadeddeAniiudn A1 Modulus at 300% luansiedl 1 laasay
JuAnferfudmsuidusesismn Class (1.5-5.5 N/mm?) wazldiaua Modulus
at 300% Tyl ¢stl Class 1 e 2.5-4.0 N/mm?, Class 2 fif1 3.5-4.5 N/mm?, Class
3 den 4.0-5.5 N/mm?

= Aduldduaci1 fusznounsiis 3 Mefildnounduin 1 1 Uidmiuiiaisasndue
WAeafunn Class 13194 Ao 1.5-5.5 N/mm? widn 2 ussnmiiuiinissuiunile
auflunadeiaue Ineuseni 1 @uern Modulus at 300% el Class 1 fidn 2.5-
4.0 N/mm?, Class 2 lé1 3.0-4.5 N/mm?, Class 3 381 4.0-5.5 N/mm? wagu3eni
2 \@uan Modulus at 300% &4 Class 1 ff1 2.5-3.5 N/mm?, Class 2 fifin 3.0-4.0
N/mm?, Class 3 {1 3.5-5.0 N/mm’

" fiUszyuiiuin maudlvandaiay Modulus at 300% lmsifoindunisudludanaia
919989194 gusuanugludu DIs2 18 @iy 113smsiuduidaauiiy Tngl
mq}wadw laaut® Tensile strength, % Elongation at break wag Tension set Tu
A15WU Class venduiesns SernvasauTineaudulilafiauduiusuuudadu
fuf1 Modulus andieg1agy idudeensiifidn Tensile properties 49 8199
Modulus gevFerflétuiunisldau fedududoensis 3 Class Senasiian
Modulus eglutaafieniiu fe 1.5-5.5 N/mm’ Ssfazannsanseungunsldauyes
ugneeneiildeuuni (General purpose rubber thread) Iiamun

" yidUseoy Sudum1 Modulus at 300% Wiy 1.5-5.5 N/mm? dmsuidusiiesns
nn Class

5. MY 005 ugy MY 006 n15UsUa99e71499

= Afeldtuasi snadeiidefniiudn T suideinnaoy “After accelerated
aging” 71819891U84 150 2321 910 Clause 12 1u Clause 14 wazlvisn Annex A &
naMdsisnaaeu Tension set aan warlid1ed3lul 1SO 2321 Clause 13 unu

" yFiUszan Wetlunuiiviadeaue
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6. MY 007 Schwartz value

fAfelitund1 riaiBeiifoRnufiudn f1 Schwartz value voadudngsamn Class 1
Aty (1.2 MPa+30%) waglfiauadn Schwartz value Tusl ¢sil Class
1 41A1 1.3 MPa+10%, Class 2 if1 1.4 MPa+10%, Class 3 A1 1.5 MPa+10%
fAfeldduash fusznaunmsiis 3 efildneunduinudsildviudetuiniads
fszuiiuin esBudumduandn tnglingnand e Modulus 31 useeei
111 Tensile strength g9 8193211 Schwartz value Modulus Qﬂﬁ%aﬁﬂﬁiﬁﬁuﬁu
nsldanu daen Modulus fseylfifesenfeadmiuidudessis 3 Class fadu
Schwartz value Aagfidnwazfindeduiissudidudidinindesandudiin
NAIINNTANEANANSULEUA BB TOU

YAz Bududn Schwartz value WinAU 1.2 MPax30% d1wsuidudnasnsn

Class

2.2 1SO/DIS 2321
1. ID 001 5U% 1

va o v v A AN DAY a3 A Y A Y [ a g
AI7laduaedn Bulatligedidedniufeaduiun 1 lddaau arsasidusuniduy
technical drawing Fu3delausuunlulaenisiidainavesssusresasossindioge
U 100 mm + 1 mm

QAd’U o < A va o V/L
UAYUTEY AUBDUAUNNITBLEUBLALY

2. 1D.002, ID 003, ID 004, ID 006, ID 007 tax ID 008 sasnysiuniae

{338163uasdn Buladideiifedniiuiisadudeninulu Clause 04.05.1, Clause
04.05.2, 05.03.1, 08.04, 09.01.1, 09.01.2 WUNEHA
wiseyu Wiugeunudulaidelaue

3. ID 005 #i28U8AIIUVYIYY

va o Y v I a A A AY a @ Y | | g v
A338laTua971 Bulaili@eidefnuiiueriunilsvesninuvuiwiunlyd Mg unu kg
asazlimiieily (common unit)
sz wihevesaunuIkiuaduineiy lown o/cm® Feazliaday
Aeatuiuanuvuisdulundis Me/m® fldedidnluiinsgiu 15O 2321 egnalsh
a1y Toevlulusnsgruavseylildvuae SIUnit winsdlanuvuiwdutl nisliviae
kg Azl Anaviilafagmunie 1000 Fazidudrduailifuing winisegld
nile Mg/m® No1aagyilmiinainuduauvesnule Mg (11310 Megagram) AU
deydnwal Mg (wunfi@ew) 19 fatu Auszaudslndasuniisvesmaunuiniudy
g/cm’

aa =] Aa S 14 = ! ! <
WANUseyn Winyeumunsulatideiaus laglvdsuniigvesanuvuiwiudy

g/cm’
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Template for comments and secretariat observations

Date: 5 Sept 2016

Document: N 1351

Project: 1ISO/DIS 20058

MB/
NC!

Line
number

Clause/
Subclause

Paragraph/
Figure/
Table/

comment?

Type of

Comments

Proposed change

Observations of the
secretariat

MY
001

Title

te

We take note on the discussion made toward the
title for this draft. However, based on the
justification given previously, there are two types
of rubber threads produced; namely general and
special purpose.

General purpose type accounts for 80% of the
market with natural rubber as it main component.
The speciality type accounts for only 20% of the
market produced for specific applications such as
for meat packaging, furniture webbing and high
heat resistance.

The scope for this draft has been changed to
exclude rubber threads for food contact, furniture,
high heat resistance and high ozone resistance
applications, which fall under the specific
applications.

Therefore, we feel that the title should be in
tandem with the scope, which has limited its
application to general purpese rubber thread.

To change the title as follow:
General purpose rubber thread — Specification

Accepted.

IN
002

53

Para 1,2

It has been mentioned in para 1 that ‘Metric yield
when tested according to 1SO 2321, Clause 5,
shall be within £6% of the specified value’ however
matric yield is not specified. Hence either specify
the value of metric yield or replace the word
‘specified’ by ‘declared’. Further If metric yield
need to be declared by manufacturer then it shall
be clearly stated under clause 5.3 or it should be
included under marking clause 6.2.

Line 2 of para 1 needs editorial improvement.

It has been mentioned in para 2 that ‘density can
be converted from matric yield’” however method is
not defined.

Accepted. The proposed
change of Clause 5.3 is
shown as follows:

5.3 Metric yield or density

Metric yield when tested
according to 150 2321,
Clause 5, shall be within
+6% of the declared value.

If density is required upon
the agreement between the
purchaser and the
manufacturer, it can be
tested according to 1ISO
2321, Clause 7. It shall be
as follows:

Density < 1.10 gfem?
marked as low density;

1

2 Type of comment:

ISOAEC electronic balioting commenting template/version 2012-03

MB = Member body / NC = National Committee (enter the ISO 3166 two-letter country code, €.g. CN for China; comments from the ISO/CS editing unit are identified by **)

ge =general

te = technical

ed = editorial
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Template for comments and secretariat observations

Date: 5 Sept 2016

Document: N 1351

Project: ISO/DIS 20058

MB/ Line Clause/ Paragraph/ Tvpe of Comments Proposed change Observations of the
NC! number Subclause Figure/ comment? secretariat
Tablef
Density = 1.10 - 1.20 g/cm?
marked as medium density;
Density > 1.20 gfcm?®
marked as high density
Note: The metric yield or
density is reported as
requested.
ID 53,54 ed According to ISO/ICE directive part 2:2004 Point in all numbers should be replaced with Accepted
003 comma
MY 54 Table 1 te The modulus at 300 % should not be the same Proposed value for at 300 % for each class are: Not accepted.
004 for all class. Based on the resolution
. - from 1SO/TCA45/SC4WG 1
El%?:ﬁ:caar:d Requirements meeting (November 15,
h Class1 | Class 2 | Class 3 || 2016), Modulus at 300% of
properties Class! should be 2.0-4.0
Modulus at 2540 | 3545 | 4055 || MPa
300 % Modulus at 300% of Class2
should be 3.0-4.5 MPa; and
Modulus at 300% of Class3
should be 4.0-5.5 MPa.
MY 54 Table 1 te The test method listed should be updated To change the test method clause for 'after Accepted.
005 accordingly following the latest revision of accelerated aging' with 1ISO 2321, Clause 13.
1SO 2321. The test clauses referred for 'after
accelerated aging' is incorrect. To change the test method clause for 'tension set'
with 15O 2321, Clause 12.
MY Annex A te This test method (tension set) has been To delete Annex A. Accepted.
006 described and incorporated in the revision of
1SO 2321. Therefore, it would be best to make a
cross refer to ISO 2321 instead of having this test
method as an Annex in this specification.

1

ISOAEC electronic balloting commenting template/fversion 2012-03

ge = general

te = technical

ed = editorial

1 LB

MB = Member body / NC = National Committee (enter the ISO 3166 two-letter country code, e.g. CN for China; comments from the ISO/CS editing unit are identified by **)
2 Type of comment:

page 2 of 3




Template for comments and secretariat observations

Date: 5 Sept 2016

Document: N 1351

Project: ISO/DIS 20058

Observations of the

MB/ Line Clause/ Paragraph/ Type of Comments Proposed change

NC! number Subclause Figure/ comment? secretariat
Table/

MY Annex B te The Schwartz value for each class should be Proposed value at 300 % for each class are: Not accepted.

007 specified accordingly. Based on the resolution

from |SO/TCAS/SCAHWG 1
meeting (November 1,

Schwartz Class1 | Class 2 | Class 3

value at

300 % 1.3 Mpa | 1.4 Mpa | 1.5 Mpa
+-10% | +/-10% | +/-10%

2016),the Schwartz value is
suggested as 1.3 £ 25%
MPa for all 3 Classes.

Note: Schwartz test under condition of stretching
and retracting the loop sample to 400% for 6
cycles.

The Schwartz value which is the average stress
value during stretching and retracting at 300%
elongation is determined at the 6" cycle.

1  MB = Member body / NC = National Committee (enter the ISO 3166 two-letter country code, e.g. CN for China; comments from the ISO/CS editing unit are identified by **)

2 Type of comment:

ge = general

te = technical

ed = editorial

ISOAEC electronic balloting commenting template/version 2012-03
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Template for comments and secretariat observations

Date:2016-08-31

Document: N1343

Project: 1ISO DIS 2321

MB/ Line Clause/ Paragraph/ Type of Comments Proposed change Observations of the
NC' number Subclause Figure/Table comment® secretariat
ID 04.03 Figure 1 ed The figure is not clear enough The figure should be a technical drawing of the Clearer figure is provided as
001 apparatus shown in Figure 1.
ID 04.051 ed typing error Change p with p of the equation Accepted
002
D 04.05.2 ed typing error Change P with p of the equation Accepted
003
D 05.03.1 ed typing error Change 1000/m to 1 000/m Accepted
004
ID 07.031.4.4 ed Please clarify the use of Mg instead of kg unit Use common unit Accepted. Although the SI
005 unit of density is kg/m?,
however, it is simple and
practical to use common unit
of density as g/cm®.
ID 08.04 ed There is wrong typing of unit of Modulus at 500 % |Change (in gm/mm2) with (in mN/mm?) Accepted
006
ID 09.011 2 ed written This term might be a typing
007 Note 2 to entry It is denoted by the abbreviated Please explain “termC068003efig8.EPS” error so it is corrected to
termC068003efig8. EPS,where ¢ is the massaging SV
elongation (the elongation to which the test piece
is stretch during mechanical conditioning
ID 09.01.2 2 ed written This term might be a typing
008 Note 4 to entry It is denoted by the abbreviated Please explain “C068003efig9.EPS” error so it is corrected to
term C068003¢fig9.EPS where ¢ is the massaging «SHRS
elongation (the elongation to which the test piece n
is stretched

1

MB = Member body / NC = National Committee (enter the |ISO 3166 two-letter country code, e.g. CN for China; comments from the ISO/CS editing unit are identified by **)
2 Type of comment:

ge = general

te =technical

ed = editorial
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Template for comments and secretariat observations

Date:2016-08-31 Document: N1343

Project: ISO DIS 2321

Observations of the

MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NC' number Subclause Figure/Table | comment? secretariat
1
—~2
\
3
100 mm + 1 mm
Key
1 Metal plate
2 Clamp
3 Cutting device
Figure 1 — Apparatus for cutting test pieces
1 MB = Member body / NC = National Committee (enter the ISO 3166 two-letter country code, e.g. CN for China; comments from the ISO/CS editing unit are identified by **)
2 Type of comment: ge=general te =technical ed = editorial
Page 2 of 2
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F189UNIAUNIUHURUANUSEINA
The 64™ Meeting of ISO/TC 45 Rubber and Rubber Products
Oct 30" - Nov.4™, 2016
Hotel Istana Kuala Lumpur

Kuala Lumpur, Malaysia

Y Y 1
ASTeieF GUEFAEY
1. sAassiusey gliunysel JRIANENTINTE N1AIY AT AEINEANENT
WNINYALAna
2. 99099550 Uuuseys TNAMEIMANSTIIYNITRAY NTUINIMARTUINIS
3. WNENIYYINT UuEITIO tnasevienla audinaluladlansiay Tanurieud
]
11

e quéidomaluladeons anyinemans uniinerdouiing leunuatuayuain
Friinunesuativayunuyide (@) Tuwnuanudse “mAsoiieimumsgundaiusionsine U
7l 57 Taedl smnsusan adunysal udsensuaitedy duroulumssidumudiendndlif
Aaunasgiunanfusigaleseiildlunutuuazainasgiunde fusidusesesefusenitaseme
fivedesniiauenauuazNeiUiunmranseNsuseAniusedeAniuildainnsisusis
UINIFIU Giaﬁilizsqu ISO/TC 45 Rubber and Rubber Products adsil 64 antusastidaiauauus
NuATUsEgunUuUsIAlvaaspuieufiazdeusannsgiun Weliussmaandniiansan
Tutumeudaly faiiteliléssnnsgius Adufiveuiunasndeuussmalfidunasguseduseming
Uszina (1ISO)

109Us2AIAVBINITAUNIY

Wouausuazswadusedianguaniseousunsednmunadeaniunlaainnisisusis
WINTFIUREN A gaiineanldlusudiulazidunige1aseAuseninlsene wasseuInsgIuls
VAAOUAUAIBETEAUTENINUTENA

NaYaIN1TUTEYNAININgUsEAIAUadlATINIG
1. nsisusuazsNefUMeiunaraniseauiuiedadusadeAniiuilldainninieusig
ansgugeiiosnaiildlunuthussdusswinassma (ISO/DIS 20057)
fidelfiiauonazsmedunefumnaniseeuiuniednfudetefniuiliannsiousis
umsgrugaiiosnsildlunutusefuseninasemmatu 1ISO/DIS 20057 Rubber household glove
— General requirements and test methods G\'aﬂ'ﬂ'ﬁz“qm ISO/TCA5/SC 4/WG 5 Gloves and other
latex products TnefiseaziBend @y
1. #an15twim 1ISO/DIS 20057 & 14 310 28 Useina atuayusuTesanIusves e InggIuY
1918y 1SO/DIS 20057 (100% approved) lagiiaa1udnifiuiiawuy editorial was
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technical 31nUsemAduUlAdds UaLe @y wasUsewmelng @1udn 14 Usenen
ONLAL
& A a Yo A o A A v 1Y)

2. AUTUN MY002 Useinauadeauslumnuselonnsamineivaeiu PPE (Personal
Protective Equipment) Litenanidgannuduauiuainsgiu PPE deaualag 1SO/TC 94
SC13 Usewalnegausudatauawuslnenisusu Note 109015197 4

3. AU MY005 Ussimanal@ediouveutnglidaauitunsgiuilinseunqy knit-
lined gloves Useimndlnagousudaiauaiuguainsvaudionulilaglideslsu Wesain
I a v [ 1 dy 1 . .

Jundnlanssiuinunsgiuilisay knit-lined gloves

4. audiuil MYO11 Uszimannaleiauslilsunnunuidignuedgadeatann 0.30 .
I dill 2/ 1 1 [ [ 4 1 .
W 0.20 wu. Yszmalnensuilosuinliveusutaauoiuglngliinguain Project
Leader (PL) llasudegnsgeilenussimannadeazddlimageunounvuniudasnsli
15O agalsAmunadelruindsiiednsli PL Wevatafaudiay 2559 1ag PL anas
TagneaeulinazinanisegeudauslunUssyy waglviussyuasu@inazdsuaiy
WRERaInIB LAl

A A va v =3 \ ) a =

WenUszaulaiansunanisnaaeuwaidanuiud1eiuly Usssuluiiuseyuds
ausliiinislmndnazliuiuanunuiiianvesgeiioasain 0.30 uu. 1u 0.20 .
wiokl nan1slmnsouwsnigasazuuy wWiudae : ldiiuie : weendes 1l 3:3:3
Usesu aueliinsiinUsegunismsenazasliiinislnindnass nan1sivinseuiaes
a v <@ 2 1 @ % a I = 1 4:1' [
Nfasazuuu Wiude : liudie : wmeendes 10y 4:3:2 Jsasuinnussyueeusu
Tolauovawnal@sliuiuanunumanvesgiioassin 0.30 ux. 1Uu 0.20 wu.

5. ALTUN MY015 UsewmaniadetaueliuSunn Elongation at break enaunaznad
n1sunse Ussinalneguduldeausudoaualaglvinpuadn inamnuad siauaiiue
Wuninazeausula

6. PL laesursnismeudenniiululssiiudue

IngasuiuszudinAliusuaniuy 1SO/DIS 20057 Tty ISO/FDIS 20057 ng PL fosusuud

nasnuTeasBeanlaeiuselunUsyyn wavAoddesnansgiuatu Final Draft International
Standard (FDIS) TswAtav1ves SC 4 Aelutui 31 fuineu 2559 edslsuretofniuainusemea
A1NTNRUNTTUIUNTHD LY

2. muiausuazimeiuseiuvauanissaufunsefadudadanaiiuiildainnisideusi
WnsguNaaiaeidudiesneszausEndnedssma (1ISO/DIS 20058)

A latlanes R sIUKERSMILE UM 19TEAUTENINeUTEINA 1SO/DIS 20058 Rubber
Thread - Specification wagl#smeAuseiuvnranisuouuniodnfudedniiuildannisiou
$1911ASFIU flafisza 1SO/TCA5/SC 4/WG 1 Rubber threads Inedissazdoadsil

1. fiUszyu ISO/TCA5/SC 4/WG 1 Rubber threads fiu19151058) vaslvega 1Ju

Convener wagiiuneausned 1senau WWuaw Tdnsiuuseyn 16 aw a0 4 Usewe
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nan13L1A2% 1SO/DIS 20058 Rubber Thread — Specification # 17 21n 29 Uszine 12
atuayusUTeIanIuYe9319uInIg U Wil 1ISO/DIS 20058 (100% approved) W
agalsAenuudinaslmmaduayuus 3 Ussne laun uaide dulailde wazdude Al
JafAaLiiy (1 editorial comment 91ndulaiide wag 6 technical comments 910
wadslazdune) lddussiwelalmedniiu uagdl 12 Ussinesneonides
Usinalnggonumnaniiuil MYoo1 Aunadelaueliiuudludonnsgiuain Rubber
Threads - Specification LU U General purpose rubber thread — Specification
desan 80% vouduseensunanadiiuenssssumpagldauialy fiites 20% wihiy
fldnunuuianizinizas wazluvaUYI8v09519UINTFIUY ﬁﬁizqiﬁf’jﬂmaummaww
dugeeneiildanuill Tisaudusesildnuuuuemeaizas faudadudeiios
Usuuflatesrannsgme Wasandesfureute

Useindlnggousuminadiudl IN002 Aduiataueliusudeninulude 5.3 Idaauunn
Fu Tnoudlased

5.3 Metric yield or density

Metric yield when tested according to ISO 2321, Clause 5, shall be within +6% of
the declared value.

If density is required upon the agreement between the purchaser and the
manufacturer, it can be tested according to ISO 2321, Clause 7. It shall be as
follows:

Density < 1.10 g/cm® marked as low density;

Density = 1.10 - 1.20 g/cm® marked as medium density;

Density > 1.20 ¢/cm® marked as high density

Note: The metric yield or density is reported as requested.
Uszinalnesouiuanuiud 10003 Asulafieiausliudlvganaiomduneuun anu
ISO/IEC Directive Part 2:2016 Principles and rules for the structure and drafting of
ISO and IEC documents

AUl MY00d uadeiausliusus Modulus at 300% Wufnsne n

1579 N Modulus at 300% Tauslaeuiaide

Physical and mechanical properties Requirements

Class 1 Class 2 Class 3

Modulus at 300% (N/mm?) 2.5-4.0 3.5-4.5 4.0-5.5

Tudostulssmelngliveusulaslfivguain n1suts Class voadudoestuns
nuauUf tensile strength, elongation at break Lag tension set &9 modulus Suﬁ
lail#feuduiuslasnsauuidaduivauifsng1n 1duseensiiil tensile strength g
fionaagil modulus gevidasiflatutiunisldan Jauaus Modulus at 300% iutaed
1.5 - 5.5 N/mm?
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'
a J

UAELANIINISAMUAAT modulus a1y Class agvaelimdunisgnsiandinmnii
nsfvuaiuunTeiliinn Class Wudndeaiu
Uszwdlnegausulunannisunaeusudiias Modulus at 300% luusay Class
iiolaenadasiunisldauunniy fmnss a
1579 ¥ Modulus at 300% TiiaueususarineUssinelne

Physical and mechanical properties Requirements

Class 1 Class 2 Class 3

Modulus at 300% (N/mm?) 2.0-4.0 3.0-4.5 4.0-5.5

Suisiausliusu Modulus at 300% 284 Class 1 1y 2.0-3.5 N/mm? iieliusay
Class figrsinsimiiousy winaBouazdssndlngliidiuse Woseinad 3.5 N/mm?
Duenfisauludmsudusesnsly Class 1

agUfiszugeniuan Modulus at 300% ARSI @

7. Uszwdalnesouduaaruwiudl MYOOs way MY006 fiuatdutauslisn Annex A
Tension set oon Lileanldifisdinaasudnarndlulusamnsguisvaaeuidude
P195EAUTEUINUSEINA 1ISO/DIS 2321 138useanal warliusun1so1vsisnageuly
9799 1 Tusransgius il 16un Tension set m1u SO 2321 Clause 12 wa After
accelerated-ageing test a1y 1SO 2321 Clause 13

8. mnadiudl MY007 unalaiausliusua Schwartz value mum1519 A
A1519 A A1 Schwartz value Mauslnguialde

Class 1 Class 2 Class 3

Schwartz value at 300% 1.3 MPa + 10% | 1.4 MPa = 10% | 1.5 MPa + 10%

Tuiosfutszmalngliseniulnglnanadn A1 Schwartz value findnsfuan
modulus 7iluldfianuduiusTaensawuudaduiuaud® tensile strength, elongation
at break wav tension set Wiswsfifaavidinit ((andwinnisdauazanaiay seu)
fernfliauefie 1.2+30% MPa tuaunsnazaseunqumslfruvenduieensiialuuga

wnadeeauliiian Schwartz value wWigsuaeaudvousuanly 1.3+20% MPa
dmiunn Class

Uszmalneiaueyiuadiaudu 1.3:25% MPa d1vfunn Class Lilelinsaunq
nslga

asuTiuszynlsiu3uAfLaY Schwartz value 1u 1.3£25% MPa d1wfuyn Class
wanszyliidudenuziily Annex

p&aanmsUiuuilunamAiiussaud suud ideavdessuudionarsmuseaziBoaild
oAuTlufiUsEYn Wazdss19unsgIuRty Final Draft International Standard (FDIS) lsiuAlav1ves
SC a4 melufudl 31 Sunew 2559 LledadsuvedeAniiuanysemaandnaanszuaunsdeld
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3. maiuaueuazimeiuseiavguanissaufuniefadudadanaiiuiildainnisidousia
WnsgIuIeNaaaUIduAIBENTEAUsERIIeUsEIA (ISO/DIS 2321)

A3 latianesensgIuIEnaaeuLduiee19ERUTENI19UsEMA 1SO/DIS 2321 Rubber
Threads - Methods of test waglésmeAusefaunananiseeniuviedasudodaiuiiliainnis
Aeusnsanmsgiu defiuszaa 1S0/TCA5/SC 4/WG 1 Rubber threads TneflseasiBondll

1. wan15man ISO/DIS 2321 Rubber Threads — Methods of test & 14 910 28 Usgine

Tmnatuayususesaniuzaoasnsuinsgius Wil 1ISO/DIS 2321 (100% approved)
wazddaAniiiu 8 editorial comments 91n8ulafide Lifiuszwalalmindadu uasd
14 Uszinasnaanides
2. Uszelngeeusudeniuimunvedulniide lHud
- msudlogud 1 dauty Tneduainassogisssindlufindidamegs
- AsuAleMSRUNRAR1
- AsURsuminerean kLN Me/m? Wumibedldiuiall Toud o/cm?
ndannsUuudlumumAfiuszsudnsiuuds fideasdemfuutenasmueazdendls
sAUTelufiUszyn uagdss1amsguatiu Intemational Standard (S) WuAlauwes SC 4 nglu
Fuil 31 Suneaw 2559 Llewdouusznaldsioly

4. (Feduq
4.1 ISO/TC 45/SC 1 Rubber and plastics hoses and hose assemblies
SC 1 Rubber and plastics hoses and hose assemblies FUszinalduauBnsauviay (p-
member) $1uau 25 Useina wagiuszmafiiuandndunanisal (O-member) $1uau 12 Useina
U551 (Chairman) ¥4 SC lawn Mr. Barry Robertson 310U seinedangy laadifiuiavn
(Secretariat) 910 DSM Useinan1ialis ¥auv18n15HiaIsungIeuInggIuess SC 1 lawa vioeauay
viewaafnuazviegnauazvionanadnnieugunsaiusznauiililugnaminssuialy 1ail sosud leasedn
seivagouriediy S1uaumnsgIu 15O fegneldnruiuiineuves TC 45/5C 1 Ausznield
o Jagiiu Sanun 81 wnsgu famimsgiuiiegszninadniunis 32 $19nsg1u wazdsns
1NMI551UTIILYNNUYILANNTOUNTNUNIY (systematic review) 11 $19191557Y
4.2 ISO/TC 45/SC 2 Testing and analysis
SC 2 Testing and analysis fiUszmnARHuaNTngI09191 (P-member) S1uaw 24 Uszine
wagiuszimafiduandndaunanisal (O-member) §1u9u 11 Useina Uses1u (Chairman) ¥83 SC
1¢uA Mr. Masami Aoki anUsemasangu nedifisiann (Secretariat) 990 JISC Ussnadiu vautne
N159M91304197190719 551489 SC 2 Taun AInadeUTanIsdIuA1Ea1M (physical testing) wazn1s
ATl (chemical analysis) vasgndnazmeasiunatafindanalawes Tanuazkdninmn 5w
nsldadifcne Suusnnsgiu IS0 egaeldmnusuiiaveuves TC 45/5C 2 Mszmeld o Jaguu
fiviavun 123 wmsgu f1snmsguilegseninsuiuns 29 S1smsgiu uazlissmmsgiuiiazgn
NUNMIURUTDUNITNUNIY (systematic review) 33 'ﬁ’lim’lmg’lu
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4.3 I1SO/TC 45/SC 3 Raw materials (including latex) for use in the rubber industry

SC 3 Raw materials (including latex) for use in the rubber industry fiuszmeaiduaundn
$20%197U (P-member) §1uau 26 Uszma wasiiuszimaiduauidndunnnisel (O-member)
§1uru 9 Uszina Usesnu (Chairman) ve SC WA Mr. Francis Peters 91nUsewerSaea Tnedifiu
11 (Secretariat) 910 AFNOR Usewneirl Sauaa YOUTIENIFNIITUITINUINTFIUVES SC 3 loiun 35
NAADY (testing) wWa¥N1ILATIEI (analysis) %aﬁmqauﬁiﬂuqmammimma 1o (latex) 8714
5ITUYIAUALENNEITUIRAALUIIAN (natural rubber, chemically modified natural rubber) 814
Fumasiginazenssimaulaze1enaudianlug (synthetic and reclaim rubber, vulcanized crumb
rubber) 116 (carbon black) 880 (silica) wazans@aLuasuunss (fillers) Buq drunauvese
ADLNTIA (rubber compounding ingredients) MUIUNINTFIY 1SO ﬁagimaiéfmm%’uﬁmamm TC
45/5C 3 Mszneld a Jaqiiu fvfamun 124 wasgu f519nsguiiegszninadniunig 24 99
UINFIY LLazﬁi"mmmgmﬁ%gﬂmumummaumwumu (systematic review) 21 $1911A551U
uaﬂmﬂﬁﬁﬂﬁsﬁqmmgmﬁgﬂiauﬁw (transfer) 11970 SC 2 80 1 $19UIATFIUAE

4.4 1SO/TC 45/SC 4 Products (Other than hoses)

SC 4 Products (Other than hoses) fUszwaTiduau@nsauyineu (P-member) $1uu 26
Useine uazfivszmaiiduamndndunnnisel (O-member) $7uau 11 Useine Uses1u (Chairman)
299 SC laun Dr. Eng Long Ong annUseinanaide lnedifiuiaan (Secretariat) 310 DSM Useine
WAL YBUVIBNITNNTANTNNINTFIUOS SC 4 Lk %ué’ﬁaﬁ%%ﬁ)gﬂ (semi-finished products)
wazHAnA (finished products) iNdna1ne1s snLiuvie @sazeelu SC 1) S1uuanAsgIu 1SO o
aeldmnusuingeures TC 45/5C 4 fivsznelld a Jaqiu fanun 98 wnsgru Sennsgiui
9E5¥MINIANLUNIT 24 519UINTFIY LLazﬁi"mmmg’mﬁ%gﬂmmumﬁmaumimmu (systematic
review) 12 579170554

4.5 Training session

UBNINNNTUTEYUNORTUININTFILLED Tun15UsEyNdedalidl Training session Lile
thiauemeluladlvig urgithsunszy Tnefimsdaue 2 Feq un

1. Updates for ISO committees - 2016 (Mme Christine Lacroix ISO/CS) Tneiiiom

nane) \Reafudsiiuasuudasly ISO/IEC Directives s Part 1 wag Part 2
2. Nano Materials Key to Sustainable Growth of Rubber, Tyre & Auto-
Component Industries (Dr. Arup K. Chandra, Apollo Tyres Ltd., India) 1a & &
L‘ﬁvamwﬁﬂq il
1) Nano-materials wazelulag7ild
2) wann13 Nano-materials/Composites
3) msldauves Nano-materials Tugnavinssuend @uavinssusauus wazanaInnssy
fiAeto
4) fnenImued Nano-materials
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THE 64™ MEETING OF THE ISO/TC45
RUBBER AND RUBBER PRODUCTS

30 OCTOBER - 4 NOVEMBER 2016
KUALA LUMPUR, MALAYSIA

g‘l.lﬁ 1 nM3Uses The 64™ Meeting of ISO/TC 45 Rubber and Rubber Products
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ISO 37, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties
ISO 105-A-02, Textiles — Tests for colour fastness — Part A02 : Grey scale for assessing change in
colour

[SO 105-A-03, Textiles — Tests for colour fastness — Part A03 . Grey scale for assessing staining

ISO 188, Rubber, vilcanized or thermoplastic — Accelerated ageing and heat resistance tests

[SO 648, Laboratory glassware — One-mark pipettes
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3.1

32

33

34

3.5

3.6

3.7

ISO 2321:xxxx

ISO 1042, Laboratory glassware — One-mark volumetric flasks

ISO 1183-2, Plastics — Methods for determining the density of non-cellular plastics — Part 2 :
Density gradient column method

ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical

test methods
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3.8

3.9

3.12

4.1

5.1

ISO 2321:xxxx
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1SO 2321 :xxxx
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9.3
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