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Specifieation Mg COA (FIV)/NDE for Acrylanitil e-lintadiens Rubber
(NAEY Componnds

1. Scope:

1.1 This speciilection covers SER’EI.INS}EEEEﬁC mbber commpounds haged

o2 Arryloninile-Sutadizne Ribber (NBR}. These NER Comprimds
&t intended for memmfctee of items g the form of ExInIsions,
movldings, sheels and i:ems eut pr pnched Fom sheets, which
‘have very pood resistance o chemical, hydrocachan Sgls agd cils,
‘along with Lefisr high tertperature resistance and low femperature
Hex:bility upto -20°C. “I'hese mibber ftems aave to fmetion Loder
ciflerent climativ / environm-ental / woridng conditioas sneh ag
hmiic-air, ol vapour, confecr wih 0il, operating under air /
hydraulic pressure, abrasive sand particles and workiyy lermperature
MBAmUm  upto 120°C_and _oceasionally upto 130°C..  This
specification is prepared primartly towasds specific requircments of
Defence appications sspecially for Main Batile Tanks.

2 el ine
2. Desiguslioyg:

2.1 Compounds skall be classifed Ly ther valeanized hardness
dzsipnaied as shown below.

_ ~ . lable 1
| Desipnation Hardnzss afier Valcanizatior. (Shora A)
_ 30-60 o
) 60 -- 70
) 0-80
_ 18085

Mote:  Medivm Niidla Urade which conraing 33 344 ACN aliall be sed.

J. Compaosiidon:

3.1 The compoualy shai’ be based on Acryianilzile-Butadicng Rubber of
Medmn_Nitdle grade(33-32% ACN) seinorced witk carbog black,
viteanized  with  sulphor/organic  accelepior (Effciznl/Semi
ElRciant Vidcanisating ouly), activated with siearie acid amd moe
oxide and noi ity contmniag atleast 2.3 phr of snitable ANO-A2EINET -
acditves {antioxidants & ATTI0ZO0UNES .
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4.1

|

|

H

r
- 4.1
43

5. Frec

g 3.2 All ingrediente of the Tix g

Mo laclier or otqer externder or
nibber shall be nsed Thic of Flasti
Tosimcted to 10 plr

reclaimed or ground vuleazized
Clzer / processing aid is normally

all be fres from grit and eXiranentsy
materials. The sclectiog #od procedsing of the mgredients 3hall be
such that the vulcamizaies a-z frue from surface tmperfeetions,
blisters or parosity. Alsg ng leaching out of plasticizer/ Processing-
aid is petmissible under normal storage condidons.

4. Test Samples:

Rabbher Mixes: From cach baich of mehber IIE, test slahs of _
*pproxmately 150 x 130 x 2 ram (3 nog) as 2L ASTM D3182 and
test buftons of § 20 M gad 125w thick (6 nos) shall be

prepared for testing for Compliance with the requiremenis of Tahle

£,

The fest slabs and buttons shatl be valcanized for g & mc and al a
lemperature uppropdate e e I a5 per Fheomelre data,

randon miervals Tom the Jot may he tested for Comphiance with
the requircments given in Table 2 ag per the details given in the
carbract.

Chernizal anulvsis may he carred out oo either test slab of sample
itemns, as praciicable, io verfy the bags rubber, % acrvlonithle
(ACK) and ash conicnt, The TT__lfthggis___{la_sc;_r_L_l;;d m ASTH
D2OTIST 5247 shay be followec for suck tests. Azl content’
shonld faatih iy tEstslab and —roduct within g difference of £2 ¥

'_-/r_l_..

3.1 Finished mbhber jipmes sball be free from surface imperfec don,;

POrosily, vaids, iaclusions, flow marls and ather de’ects which

would Impair satistuctory parformance,



————— e e

a.

o |

LPacidng:

6.1 Finished products shall be wrapped [ packed using hlack and
cpequs polvethvlane sheet or bags. '

. Stgrare condition and shelf life:

1.1 Finished mubber ltams, prior to being put into usc, shouly pe storerd
i 2ccordance with fscommendaiions given i BS 3574/ 130 2230 ¢
BS 3F-69. Ttems should have runfmam 3 veass of shelf Tifs if seored
In accardanzs with BS 3F-69. J T

. DA Plag

5.1 The proposed QA wlan for production of mbber prodoct shall be
comyrlicd with by the manofacirer,




. ! Tublz 2: PHIYSICO-MECHANTCAL FROPERTIES OF ACRYLONTTRILT-
. EFUTADIENT RURBTR (NLBL) VIOLCANISATTS
* Properties Remiiremments Test
: Methods
] _ | M1 N2 N3 '
: Hardoess, Share A ' 50260 § 850-711 J0-8C.  §0-85
i Densily, gfce dAgreed valoe 2 003 T |
! Tensile strenolh, ) . a1
NP, (Vi U S U A A
Elengation at . L
4 3 3 i
hrests, %%, (i) il Bl B B
Compressicn set, at
. 120°C for 24 hrs. 30 a0 n 25
i s (VM ax) | Heleyont
. : Vol chenge, 3t By
: 120°C for 24 e, i _ ] ASTH
: - . ’ -10 -0 0- .
Ilydoil {GM 15) ? . - 4-10 | 0.10 methods
o Yo, (M=) ) ' D shall be
A I esistance 4o Tow o 27 0 30 F=loveed
. _empomatore, T _
Heal ageing in anr,
: ol 100°C for 2 brs, | <0 | 40 | g [ g
= ehange in E3% i
) : Ash contest, b E .
(M) HE 8 ¥ B
Talyer contenl - cq b ae
_-_' uf/D {I‘Uﬁn) a0 a1l i 4l ]
-
-
o
. g5




Befarences:
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B35 903 - Methods of testng vulearized rubber
Pail Al- Determinaton of densiy _
Part A2- Determination of lensile stress-strain propertics
Part A6- Determinztion of compressior set atter constant
siraim
Part Al3~ Determination of the stiffness of rabber st low
temparafire
Part A16- Deterrination of resistance of valeanized mikber
10 huids -
Part AZ6- Determination of hardneass
Part B11 and B12- Rubber (polyme) delemmination

‘BS 33574 ~ Recommendation for the storage of videanmized mbber

BS 3¥68 — Coutrolled storage of voleasizsd 1ubker for e in
azrospace applications.
B3 3F8Y — Packing and identification of vuleanized nibber ems
1Y 38.003.1166.73 — Rubber mixes fr aircraf COMPOLEnis,
TY 005.216.75 — Technical rbber articles, sheet and Tibber stock for
special machizcs and engine for there
ASTM Part 37 — Genersl test method for mbhe-s
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Specification No: COAHYVIIM for Flnoroeurbon Rubher

Compound

1. Scope:

[

bl

This specification covers syathetic tubber coiepound based
on [Fluorocarbon mibher.  This Flucrocarbon  rebber
compound 1s nteuded for manufacture of itsms 10 the Frpx
of exTusiors, mouldings, sheets and items cot or Punchacd
from sheets which have very sood mesislance to chanlualy,
bydiocarbon  fazls  and ouls, along with better high
lempeorature resistance ane low temperalme Hextblity nipto -

~20°C, These rehber items bave t: [unction vader ditferent

climatic / sovirommertal / working - conditions such  as

humid-air, oil vapour, contast widh oil, ozerating under air /-

hydraulic pressure, ubrasive sand particies and workdng
teriperamure upto 200°C.  Tas speciicalion 15 drafted
prima-ly towards specific raquiremmerts  of  Defoace

" applications especially for Main Pattle Tanks,

Designation:

]
—

Cumpaund shall be classified by vilcamized Fardos
designated as showu below,

Takle 1

Bsiznation Hurdness after Vuleanizagon

(Shote &)

PR 75-85 . -

Mate: * Fluorocarhon subber with 67-68.3 % Fliorme content to

Qs

. Compesitton-

3.1

nsed.

The compound shall be based on Fluoracarken ribber (67
68.5 % fluctne) reinforced with narbog Lleclk, vulcanized
wirh suitable curatives Minimum Sade palymer content shal]
not be less thay 30 %, '

rof
1 J:I'J I.Flh




ih

L1d
"
bt

Al Cingredienss of the mix shall be fee from ool and
EAlrzneons materals. The szlection mnd processing uf the
ingraclienis shell be such that “he vulcanizatas are free fom
surface imperivctions, blisters or DOresity.

Test Somphes:

4.1 Rubber Mixes: From each batch of rabber mix, sl slahs nf
approximately 150 x 150 x 2 om (3 Nos) as per ASTM
D3182 and test buttons of 29 mm and 12 5mm tick (G

Nas} shall be prepared for tewting for cempliance with
the Tequirements of Table 2.

The test slabs und buttons shal] e vilcanized for a ime and
At a Eemperd e Approanck: for the mix as per Rheomakrie
datz. Post curing shali be carded ot og iesl shibs ang an the
DIOCuGL.

4.2 Rubber liems: Samp:ie items of eqch desion may be mlen at
FAnCom intervals from the It Ay be tosted for compliance
with e requirements given in Table 2 ag per the details
glven in the contrger.

4.3 Chemical analysis may be carted out on either t=sl slab or
samplc ems, us practicabls, to vesty the buse polymer, %
of fluocne and ash comtey The methods descobed in
AETM D2YTISO 8347 shall be fielowed for such tests. ash
contzni shall maick in test gleh aud product within «
differenze of 22 94

Fres from defects:

5.1 Finishec rubber irarg should be fec fom  surface
imperfections, Porosity, volds, ‘nelusions, Now rmarke anr
other cefects which would Impair safisfactory nerformance.



f. Paskine-

0.1

~1]

7.1

finished products sha’l be wrapped / packed using black god
opaque palyctoylens sheet of bas.

Storage conditions and shelf Jife:

Firished rubber ficms, prior 1o bemg out inin sz, should be
stored 1 accordarce with recommendations of BS 3574
15O 2220/ BS 3F-69. ltems shonid A8ve minitenm 5 yveary of
shell life 7 stored i decordance with BS 3F62. It can be
ilended upio [0 years afis lesting as per fist schediule
grven in BS 3FE-68,

5. QA Plan

.1

The proposed Q4 Pl for preduction of subbe, orodoct shaf)
be complied wilh by the manufs rhurer.



Table 2; PEYSICO-MICHANICAL PROPLMTIES Ctyr
FLUORGCARBON VILCANISATES

——

| Ash Courlent, O Wolaw

Properties [__—' FEH Trst "‘J—aa'fm__h'
| Hd_{luma Shore 4 ) 5 1. 583
Du%lh’ f”'EL Ln e "‘i-....‘-_"';_.al_'EEd value = §.05
. er:s_'[e anung&a MPa, Min S5
EI::-ufr.-mD-l at bn,.-léh %, Min 200 .0
Rexdnal elon galion m" .
afier breals, o Max . o _
Dompressiml 2et, at 2004C for Falevant
24 hues, i Hyd.oil (OM 13) %4 23 BE/ASTN
Ivliie Meihods ghall
Volume chause, ¢t [ 56°C for 24 610 be [ofowed
hrs, 0 Rvd oil {Oh 13} %, M
Registaace to low lernperahre,
=30
DC .
Heat ageing in air, £1 200°C for -50 e+ 35
| 72 hs, shange in EBY%, a




References:

L.

d pa .

S

oy Lh

BS 903 . Methods of testing vileanized rubber

Part Al- Deten minating of density _ .

Part AR- Determination of lenslie siress-ehrain Propertioy

Par: A6- Ueterminarion of COMPIEssicn set after coysiant
sTrain ' .

Part A13. Delermivatian of the stirfness of rubber g low
temperamire '

Part A16- Determinatbion of reststance uf violcanizes rubber
o Equids

Parl A26- Determination uf bardness

Pat BI1 and B12- Rirsher {polymier) determination

BS 3574 — Recommendation for the storage of vilcauized mbher

BS 3F68 — Controlied storage of vileanized nibh e fof 1158 I

AZraspEce applications

BS 3Fao - Pucking ang iIcentification ot vuluanized nibhar items

LY 38.005.1165.73 - Rubber mixes for direraft comporents,

TY 005.216.75 _ Technical mibiber articles, sheet and rabher siock for

special machines ang' enEme Tor them
ASTM Part 77 — Genzral test imethkod for rabbers

LY
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Specificalion No: COM (HYYOR far Polvehlorunsens £oeYEounsd

Sonne:

1.1 Thiy specification covers svnthatic rubher cormpound hassid on
Poelyehloroprone Rubber, This rubber GO0 i incended
Tor manufactrre of items in e famy of exlrsions, raouldings,
sheets and items cat or punchzd fForn sheets which haye Ve
onod resistence to chamicals, hythresahun fiels ani, oila, alosg
with better weather resistance and low mupearslure Hexibility
opte 20°%C. These fubber tteme have 1 farclon anday
different citmatic / enviropmesial / working condifiors such pe
hiomid-air, i) YAPOUT, conlact with il Opstating unds: yir
hydraubic  pressurs,  ghracive sand parbcles  ang WOLOng
lempetature upto 106°C. Tis specificaion is drafted pomearily
towards  specific reguirements  of Defence applicutions
mspacially for Main Balte Tanks.

BasiFneton

2.1 Compound shall he classified by vuleanized hardness
designaied a2 shown bejow

Table 1

rﬁEEi}l{.‘ﬂ.ﬂﬁDH T Anrdnege afisr Vuleanization ]
{Shore A2 ' ‘

| CR1# N BT —'__'_"_“j
[Cr= B .

Mote; # Feiyehlsronrons of W yoe shall bo used.

Comnosiiion:

3.1 The compoumd shyl] D1z fazad on Pelyohiozoprene of v orade.
reinforeed only with carven tiack vaelcaniza Wil sultahia
curaitives ancl containing afeast 7.5 phr of suizablc ant a Luing
addifives  (anticoridants L ARNDZoOANts).  Minimmn ha=e
Polymer content shall not be Jess than 5045,

2.2

N factice or othier axrender or reclummed or srobrnd vylzanized
nbber shall be used. Flasricizer / procezang aid ghould rof
excezed 10 phr, e




(W

I_'JJ
il

4.1

b=
i3

5.1

Al sngrediznts of the mix shell b fes oM grit ang

extransous waterizls, The sclecton apd processing of the
mpgredieuls shall be such thar he vileanizates are free frog;

surface mnperfectives, blisars or potosity. Also no ‘saching out

af plasticizer/ processing-aid s periussible wnder normre]
SE0Tave Comcitons.

4. Test Samples:

Rubber Mixes: From each hatch of rubbec miy, test slabs of
approzimalely 150 x 150 4 2 mm (3 Mos) 3 per ASTM D3187
and test buttons of ¥ 29 mm and 12 5,0m dick (5 Nos) shal! be
prepated for testng for compliance with the requirements of
Taole 2. '

The test slebs and butioas shall be vulvanized for a time and at
4 [emperaiine approrate for the mix as per Rheoneiric data.

Rubber Ytems: Sample items of each design may be aken at

random infervals frem the fot may be tesied far complisnee

wilh the requirements given o Table 2 £q par the detatls piven.

in the coniract,

Chemical snalysis may be vamied ot og Eliuer tost slab or

semple items, as practicable, to venfy basc polymer, chlogne
conten: and ash coulent. The methads deserhed m ASTM
DI971S0 8247 shall be followed for such tests. Ach contant
should mateh i test slak and product withie £ difference of 32
¥,

. Free from defects:

Snished rabber items shall he Tee from sface imperfections,
prrosily, voids, Inclusions, ffrw marls ared niher defzets which
wotld imypair satisfactory periormance.

(!

(o



e e e s aa

6. Pacldng:

6.1 Finisned products shall be wrappad / paciced usicg black and
upaque pelyethylens sheet or bags.

7.1 Finished rubber items, prgr Lo being put into use, shoyid he

stored in aceordance with recommendsations glven in BS 3374/
[SC 2230/ BR 2¥69. Items should have minimom 5 yeas af

shed[life if stored in aczozdance weth BS 37464,

. __{!fi Plan

5.1 The proposed QA plan for productint of tubber product ghal]
be  camplied with by the mauufscioray,




_!'I_ﬂ"L [ o]

able 2: ¥y I UG- RS TTIANEL AT, ?RGFER’;‘E-._ o
POLYCHLOARGPRINT VIS MISA 7T
Properiies SR Ry Lest
i meiiods
| Hardnzsg Shors A 4030 60-70
Dm:n:qu: oG _ Aareed value = §.05
Tensile shengtl, MPa. Iim 13 ja
Llongaton a4 by eal, Yo, iviin A0 330 -
[ Residun slongation . 0 _
| after break, 94 Migy o " Rdef“_’_ﬁ :
Cmrrr woion sef at FURL for 24 hry, 10 i Bb"ﬁft’ L
i Al %, Mo . R 2 - Methods
Volure change at 70°C for 24 hrs, in H 30 50 ;i;ﬂ;t:z
Ot OaT- 15 o ¥, Mg 1] T
RESLSLJTLEE 0 tow [ETIperaiTe. ¢ -20 20
HE"IL AEEing i air, g 70°C for 1d- 7% ;.D 0 25 0 1] T
s, change in EB% " N
1 A8 conent, % max D 8 8




O

" Referznees:;

1. BS 203 - Methods o~ testing viicanized rabbar

‘ Part A1- Determinadon of density _

Part A2- Dolermination of tensile Siress-siraln properties

Part A6- Determination of cornpression set afler constaat
straa )

Purt Al3- Determmination of fe stifiness nf rubber at lowr
lemperature

Part A16- Determination of regiztence of viCcanized rgbber
o lignids

Part A26- Determination of hardnesg .

Part B2 and B12- Rubber (polymer} deterinination

2. BE 3574 - Recemmendation for fae storage of vilcanized rubber
3. BE 2F68 - Coamolled starage of vulcanized nibber for use jn

aerospace applications ]
4. BS3Fa9_— Pacting and identification of vulcanized rbh i =yt
J. TY 38.005.1166.73 -~ Rubber mixes for aircraft components, ' .
6. TY(005216.73 - Techmical nubber atticles, sheet and mubber stock for

special meekings and engine for them
7. ASTM Part 37 — (General test method for mbbhers
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specifieation No COA (HYVNERICR o NBR und Polvehloroprane

blend compeund

1. Scope:

This specification covers syntheiie mibser compovnd based
on blend uf NBR and Polvchlaroprene Rubber. This
rubber compound is intended for manuiachms of ltems 17 ile
form of eximusions, mouldings, shests and lters cut or
punched from sheets which have good resistenes g
chemicals, aydrocarbon fucls and oils, aloag with better
weather resistance, high temperatics resistence and ow
lemperature resistance -20°C. Thege mubber items have io
funrtion onder different climatic / snvizonments] / world ng
conditioes such as bumid-air, o VALCr?r, coniact with oil,
aperaling under wir / hydrawijy Pressure, abrasive: sand
pariicles and  workiry fempereture upto 100°C.  Tlis
specificadion i3 dratted  prrarly” fiwards specific
recuirements of Defence applicetions rspecizlly for Maia
Eattle Tanks.

2. Designatign;

"

=,

21

Compound sh:ll be classified by vuleanized hardness
designated us shown below.

Tablg !

Dpsismation

ey

Harduess ufter Vulcanization

_BNCT [ 35-65 -

(Shore A}

Niple:

Il

" NBR with 33-34% ACN anc Pelychlaroprens of W tyne

Composition;

The commpownd shall be bused un olend of NER (33-5349
ACNY. and Folychloroprene of W amde, reinforced with
carben Black, vleatized with sulfyr / accelerator, activaied
with Zr( and stearic ag’d and contaming arleast 2.3 phr of
Sultehle amli-ageing addiijves (articxidunis & antioronamis),
wlioimure polymers co-lent shall not bo less than 30% and
N2R conted in tac Blend shall be etleast 50%,.

— ]
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4.1

el 3

=]

Mo tactice nr ofber extender or recluimed or eround
vulcantzed rubber shal be used. Plagteizar / procezsing aijd,
gaold nod exceed 10 phr, :

All mgredients of the mix shall he free fog gt and
exlrunsons malenals. The seleetion anr processing of the
ingredients shall be such thay the vilcanizates gme free from
surface imperlections, blisters or porosity. Also 1o leachin g
it of plasticizer/ processmg-aid is peomissible under nommal
slorage condrtions,

1. Test Samples:

Rubber Mixes: From each batch of rubber o, fest slahs of
appreximately 130 x 150 % 2 mm (3 Nos) as per ASTM
3182 and test buttons of § 29 mm and 12.5mm thick {6
Nas) shall be prepared for testing lor commoliance with the
requrremments of Talbls 2.

4 1est slabs amd buttong shall be vuicanizad Tor a e and
at 2 wmocralue approprate for the mix os per Racometric

data.

Rubber Ttems; Sample itams of sach design may be talen at

- 1adomn mtervals from the lot may be tested for compliance

with the requitements given in Table 2 as PEr the detalls
given in “he contract.

Chemical unalysis may be verried our on ¢ et test slab or
SIMPie 122ms, 45 practicable, tg verlly the base rubber, %
setylomitile (ACN), ctlonne content and gsk conten!, The
methods deseribed o ASTM D207/ 80 5247 shall ke
follvwed for suzl) iests. ash coutent shall mateh ‘o test slah
an:l prodoct within a difference of +2 %,

3. Prec from defuc(s:

Finished - tubber  iterng  shall  fe free oM surface
Lmperfections, poTostty, volds, inclusians, fow marks and
ather defeets which wonid Impair satistactnry performance.

g



f. Pacldpw:

8.1  Finished producls shall he wrard / packed nsine black aqq
opague polyveilivlese sheei ar beiTs,

7. Storags congitions ond shelf life:
7..  Fuished nibber ems, prior v being put 1ot vse; should be
slored In accordance with recommendalinng iven m BN
3574/ [0 2230/ BS 3F49. Ttems should have minirqmy: 4
years of shelf 52 17 stoied atcordance with BS 3F60,

8. OA Plap

8.1  The pronnsed QA plan for production af rubber product shiall
ba cumplied with by the vnarrafaclurer, B

o,
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Table 3: PEYSICG-MECHANICAL PROPERTIES OF ACRYLONITRILE.
EUTADIENE RUBBER (NER) AND POLYCHLOROPRING:

BLEND VULCANISA T
N "y © Test |
| B Propertizs _ EBNC | WEetho a |
Hurdness, Shore A 35-65.
Deosity, g/ce v oM | Ameed value £ 0,05
i Tensile sirength, MPd Min ! 22 ()
Elonaation at breals, %, Min . o230
Residvai elongation 15
after breal, 9 Max
Comoression set, al 70°C for 24 hrs, 5%, Max a0 .
Yo.ume change, at -5~ 20 °C for 24 hrs. ig - RG[Evar.lt
: S0 e I 43 BS/ASTM
Benzene, ¥ Max . ! £
T T : - Melhods
Volnme change, _ slsall om
a). at 70°C for 24 brs. in C o
k 1 f{}f._'ﬂ‘?vﬁli
il OM-15 "
b). Desel (15-25°0) -
o, Max . n
Resistance 10 low lemperanire, °C -20
Heet ageing in air, at 100°C for 24 frs, ‘ .
R -5 10 ()
chanpe in E3% i
i Asb content, %, Mfax 8




Reterences-

1, B8 803 - Methods of testing vileamzed Tubber

LI-.'IE\-J-

Part Al- Determination of danxity o ' -
Part AZ- Determination of tensile sfress-gtrain Draperkies
Pert A6- Delermination of COTAPrassion set after constant
gitain .
Purt Al3- Determination nf the sliffess of rubber a* low
wIrperature - '
Parl A16- Détennination of resista e of vulcanized mbber
1o Liqirids
Part A26- Determination of hardness
Part B and B12- Rubbey (polymer) Getermmination .

B3 3574 — Recommendation for the storage of vulcanized rmbber
B 3F68 ~ Controlled storage of vuleanized rubber for nge t

acrogpace appliceons

4. BSIFGO_ Paclang and idend fication of ViLcanized ruhber #ems

Lh

TY 33.005.1166.73 - Rubber mixes Zor airerafl components,

6. TY005.216.75 — Technical rubber atticles, sheet and rubber stock fur

special machines and engite for fhem

7. ASTM Part 37 — Gcneral test method for rubbears
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Specificador No 04 {(EYWHNER fur Hydrogenated Acrvlonitride-
Butadiene Rubber (HNER) compunnds

1. Secope:

L1 Tais specificaticn Cavers synthetic rubbwer compornd. baged
on (HNBR) Ths HNER Coclpound 13 intended  for
'manvtachire of ftems 77 Me o, of &xtrusions, mnodings,
sheets dnd iteras cut g- Pomehizd frod shests which I HVE VEry
rood Tesstinee chemicals, hydrorarheg fuels and cils, Ao
with betier high temperature resistance aqd low tempoiatre
flexibility up to -20°C. These ulber itere have to function
under difterent climage / E0vViioomiental / WEmeE conditipng
sucl a8 humideair, o VADOUL, confact with ol operetitug
tider air / hyidranlic PTessurs, abrasive sand particles and
worddag temparzhire Aoto 1407C. This specification is
draﬁed_p:’maﬂly_m‘;ard_a specilic requirements of Petence
AppLeations espzeiatly for Masn Eatle Tauks,

2, Designati Q5

2.1 Compound shall be Classified by their wulcanized hardaess
designated as shown nelow,

o - Table 1
Hardnass afer Viic ATIFEL O

[
|
__ i {shore A} .

|
T e, —

Nuote; " HNBR of arade which conlaims 37% ACN
3. Composition:

31 The compound  shall e  based or Hydrogenated
A_czjt-;lm;itri_l_e;_]_fll}tﬂ_rji_ﬁr_.e_f{ubiu__t:r with 3794 AC?‘I_I';éiﬂf@_"L;Bd
ooly with carkon black, vulcanizad muiﬁﬁ;ﬁe: actvalad
with stearic acid and ZInG oxide awl EDE]:EEEEQ at Teast 1.5
PAr of suftahle anti-sgeing  addiwes (auivxidans &
antiozonauts), Minimum polymer cantent shall not he less
than 20t -
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Wu factica or oher cxiender gr reclaimed or ground
vuleanized mebher shall be nssd. Plasticizgr / pocessing aig
should nol exeeed 10 .

All ingredients of the mix ghall De ez from erit angd
Extrapeous matenials. The selection eqd Processing of the

ingredicnts shall be such fhat the Vineanizates are frec from -

surface imperfoctions, blistess or POT0ALY. Alsy na leachin &
aut of exfender or plasticizer i allowed.

Lesi Samples:

4.1

Habber Mixes: From each bateh of mbbes miX test sizhs pf
approximately 150 x 150 x 2 e {3 Nos) ag per ASTH
D3182and test butions of # 29 mm and 12 5men thick {s]

Nos) shall be prepared for testing fer compliance with the

sequirements of Talls 2.

he test slnos and buttors shell be villcanized for a iime and
al a temoeratore approprace for the mix 25 per Rheomeie
lat. Post cudog of samoles shall ba carmdec at 1500C for 4
s, '

Rubber Jtems: Sampl= items oF each design may be raken ot
FDCOm Tntervals from the o ey be tested for compliance
with ‘he requicsments gven i Table 2 s par te detaly
gven in ihe contret,

Chemical analysis wmuy he carded out ol elther test slab ar
sampla items, as praciacable, o veny the bags pilyrner, Y
of acrylonitmle (ACN) and ash content. The methods
desoribed in ASTA D29T/ASO 5247 shall ke llowed for
such tzsts. Ash content ghall rateh o test glab and product
withiz o difference of 437 o,

- Erec from defects:

Finshed rubber  jkems shall bz fee from  swiace
pErtetons, Porosity, vords, inclusings, - How merks and
othier defects winch would IMnair sa‘tsfacto: y performance,

Y

.

Y




Pﬂﬂ]dﬂ? :

2] Finished Products shalf be wianped / paciced using hiack afaty
“paque polyethylene sheat or bags. '

- -Storage conditions angd shell Tife:
- ‘B_'_‘—\—\_.__'_‘—-—._._

7.1 Pigished tubber items, priar io belng sul intg nse, shnuld be
starad I accordanee Witk reconimendaiogs Siven in BY
3374/ 1SO 2230/ BS 3F69. ftems should have minimgg 5
years of shelf Jife if gtored iy accordance with BS 1F60.

- OA Plag

8. The Propased QA plan for production of ribher poduct shall
be complied wih By the mAanufactirer,

o
.



Tabla 2: PHYSICO-MECHANICATL, PROPERTIES OF HNER
YIULCANISATES
[ Propertices HMN Test methnd
Harrdness; Saore & | gp-70
Density, /e ¥ ﬂgjzi;ﬂ“a
| Tenalle skrangth, 15
{1 Pa, Min )
Elongation at 100
break, %, Min )
Coraprossion set, al
149°C for 72 hrs, 20
12 a1y ¥h, Max e Relevrnt
Yutume change, at BS/ASTM
1449°C for 24 hrs, 0.5 Melaods shall
I waeking fluid " be fnllowed
Yo Miax .
Resistanes ta low
-20
tepesatice, °C _
Heat ageing in air,
Jat 3000 for 72 .15
hrs, changs in 53, i
Vb ' i
Ash content, % :
| Max B E

I(=-' i



Beferences: : . :

1.
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=

B3 903 - Meihods of testing vulcanized mbber
Pare A1 Determination of densily
Zart A2- Determination of tensile stress-strain PIrOpETiiss
Part A46- Delermination of compression sst after conutant
straily
Patt A13- Delenination of the stiffuess of rubber af low
temperatire
Purt A16- Determination of resistance of vilcenized rubbar
to liquids
Part A26- Determination of hardncss
- Part 11 and Bl2- Ruhber (polymer) determination
ES 3574 — Recummendation for e slurage of vnlcanized rabber
BS 3F6E - Conirolled sturage of valcamized nobber for use in
aerospace applicaions
B3 3F65 - Packing and identificsiion of valcanized tubber items
TY 38.005.1166.73 — Rubber mixes for arcraf components.
17 005.216.75 — Technical rubber articles, shest and tubber stock for
special machines and engine for them
ASTM Part 37 — Geaeral test method for riubbers
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Specification No COA (VIEPDM for Ethvleuc-Propylene Diene
Monormer Ruﬂ}:_t—'r {EEDND comoounds .

- 1. Scope:

L1 This specfication Covers synthetic mibher Comoound hased
on} Ethylepe Propylene Diene Mowomar Rubbe- (EPDM). )
This EPDM tewpound 15 intended oy Hlanuizeinre of [tems i
the form af extrusions, mon'dings, sheets and terms cut ar
puncted from sheety, ywhich heve velry good IRdistatce to
weather, ozons, UV iuilt and lowr _t_a_mpeg_e;_f[:&e?iﬁéiﬂiﬁi}? apto
-20°C. These mubber ilems have n functio) vader different
Clmtaiic / EAVITonmenta] / wWorking conditions such as humicl-
air, oil vaponr, contact with oil, ahrasive Saod parficies and
working termperature GEXImem upky 128°C. This specificalion
is prepared Prmarily towards specific requirements  of
Defence applications espeziadly for Main Bate T anks,

"] [ - _
2, Uﬂsm ation;

designated as shown betow, '
labls -
. 1
- - _— . - o T — - R
Designation: Hardoess agter Wiy Camizating
_ oy |
L [d5-355 .
L= —_

Note: * EPDIM o grade which containg mi T 50%
Fibylens, = )

3, Cnmgusiﬁun: )

3.1 The comneunds shall be besed ur E¥DM, with _TEnimrm 50%
Eﬂlyf_@u,_grada reinforced with carbon black, villoanized with
peToALde. Minimum Polviner content zhal] not be fesz thap
305, _ .

1.1 No factize o1 olher extender or reclacmed or gronng vmeq nized
tbber ghall he tsed. Plasticizer shall nor sRcevd (0 phr and
FEafivic oi) may be ysug 25 DUOCEESInG, wid,

ko



3.2 Al ingradiamis oF the mix shali be foe from grit and extrinequs

materals. The selection aud processing of ihe ingredients shal
be suck that the vulcauizaiss T2 Free Sem surfacs
imperfectinms, blisters or porosity, Also no leaching out of
plasticizer processing-aid ic permissible wider noong” storTage
conditions.

. Eest Samples:

4.1 |

4.2

. Fre

- Rubber Mixes: From cach batch of rubber rix, test slahs of

appraxamatzly 158 x 150 x 2 mm (3 no3) as per ASTM
D3182 and fest buttons of $ 20 mm and 12.50m hick {6
nos} shall be prepared fior testing for compliance with e
requliements of Tabls 2.

The test slabs and buions shall be vulcznizad fop 8 trmie anygl
al a femwparaiure appropriale for the mix 8% per Rheomeidc
tlata.

Rubber Ttems; Stnple iteme of each Cesign mav be takes at
tandom irtervals from tae Jol miwy be tosted for compliapce
with the reguiremens wven in Table 2 as per the deails
Erven in the contract,

Chemical analygis may be serded ort on eitier test sigh )3
sample items, a3 practicabls, veriy [he base rublber anc
a6l content. The methods deseribed o ASTM D29%/1850
2247 shali ae followed for such tests. Ash content should
match n test slab and product withip o difTerence of £2 v

g lrom defects:

5.1 Findshed ribher items shall be free Homn surface miperechinms,

povustly, vrids, clusions, faw matks and other defects
whick would inipair safisfactory perfommance.
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Facking: .

€. Pinished producty shafl b wrapped / packed nsing blaclk and

opague polvethylenz shest or bags.

Storace cunditions and shelf life:

7.1 Fintzshed rubher ttems, prior to being put mto usz, shonkd be

stored In cocordance with -ecornmendations given in BS
35374/ ISO 2230/ BS 3169, ltems shonid have minimum 3
years of shelf lifz it stored in decordance wi th B8 3F60,

. QA Plan

8.1 The propasead QA plan for production of nihbe product g3sl]
be coniwlied with by the mam facturer



Table 2: PEHYSICO-MECHANICAT, PROPERTIES OF KTRYLENE.-
PROPYLENG DFENE MONOMEIR RURBIR {ILPDVD

COMPOUNDS
B T j \ Pest
o Properiies Kl Methoa
Hurdness, Share A 4535
| Jensity, glec Amyeed vahue £ (.05
| Lersile sitsagth, MPa, Min 10
Elonzation at breal, %, Min 20
Residual tlongation 40
| after break, % Max I
Tear sirength, Nimm , Min 20
_CDF-’JD rsssion set, ot 100°C for 24 hrs Relevas
ar na T . A BS/ASTM
Y, Max o
e — — Methody
Ozone resistance, a5 shall he
[04 pphm Orzone concentration, o

Test teroperature 49 °C,
Elongazion 50 %,
Duraticr 72 hrs

No vesitle cracks

¢ Hesisiaoce to Tovw tamperature, “C 20

Hexl ageing In air, =t 100 °C for 72 hirs. 20
| changre in HB_ 4, _ |
LAsh content, % Max g

llowead

£



(i

References: :

1.

BS 903 - Muthads vftesting viuleanized mibber
Part Al Determinstion o density

Part A2- Determination of tensils stress-gtasin Properties -
Part Af- Determination of COMMPIression sct atter constant
Stelin : i -
Part A13- Determinadon of the stitfness of ubber at low
témpenmﬂe , '
Part 416- Determination of resistance of vilcanized rubber
to liquids

Purt A26- Determination of hardgnesy
Part BI! and B312- Rutbber (polymer) delermination
BS 3574 — Recommendaiion for the storase of vileagized mbher
135 3F58 — Confrolled storage of volcanized rebber far use i
dernspace applications
BS 3F09 - Packing and identification of videar’zed muber s
TY 38.005.1166,73 — Rubber mixes for aircrast components.
TY 003.2°6.75 — Tecanical rabber artidlos, shest and Tubber stock for
' special machines and E0gine ror Hem
ASTM Dact 37 — General test methnd tor mbhbers
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G4 PLARN

This QA plan coavers the QC/RA aciivities to be foliower at BVery stage of
mEmaactuning of rubber producis to ensure that il specificetions, drawing and
order r2quirements are fulfilled,

The stuges are dived as under-

1. A of Raw Materfals -
2. 20 of In-process Matwiials
3. QC of Finished Praducie.

QC of Raw Materials

a) All the raw mat=rizls (1.&) base rubber, rhemicals, fillers st ysed for
manufactuing of rubber products shoud be pracurad from repited
suppliers slongwith proper tast cerfficates.  Certificates should be

made avsilable to AHSE /inspeciing agencies visiting the plant for
verfication.

All the ingredients used for making rubker compounds shauld be within
=Rl B4

2XEiry dates. Importam propedies like rmoistyrs coment should ke

checked at the -ime of recelpt of raw materizls with evidence of
eeornds.

T} ror raterial crocured as pre-compeunded or master batch Ex-impori,

ihe Tllowing information should be fumished as and when reguired,

.. Date of receipt hy the manutactuing mit.

ko Expiry dais or storoge life of the caripound.

iit.  Relevani tsst cenificates '
o All =he ingredients of the mx shall be fres from grt end extraneous

materals for which the firm shel hava proper storags faciliics and

identification of various chemicals 1o avoid nix up.

€] First in First cut syslem to be followed i taka care of shelf fife,

2. QC of Production

d) Welahing of ingredisnts as par campeund fermutation using calibrated
weighing balzncs having adequste ACCLrESy.




0y Al test EE|LJE-IJFI'IE*F'I’[S should be in & sta'e of calibation.
c) Mixing of ingredients may be carer olE e twa foll miil or inteyng

mixar. The following process paramElars should be contralleg propearly
by the firm for consisiency in quality of production.,

i Temperature of roll

N MNiogap I case of two rolf mil;,
. tim= o mixing J

I¥.  Roll speed & friction radio B

—

L Mh:ihgtemperature
it Dumnp temperature

] J N case of internal mixar
. Dwration of mixing

Mecessary records shall be maintained by the manufactirer for the
abowe parameters. Processing of the ingredierts shall he such
tivat the vulcanizates are free from  surfacs
blisters or porosity.

N
k=

Impeifaction,

d} Each lotbetch

shall be idertified separately and traceshility to e
estahlisked, '

g} Flow charactedstics ke, viscosity, plasticity are to be established for
each hateh of mix: by using Mooney viscomster and Wallasa rapid
plastimetar respactively and duly documented,

f Curng of test slab and busion and Froducts
relevant rheometivitest daia
Coniroli=d properly.

shall oe carded out as par
ihe following parzmeters shall be

L Moulding tempsaraiurs - should ae Lniform and constant af the

. tiro of loading the compaund
il. Curirig tme '
fil. Moulding pressure
iv. Pumping nperation o release crirapped ai-

a} Step hy step aperating dew chan and procedure is to ba establisned
for manufacturing rubher nrocucts. ”



h}y Al relevani  records nertaning to Pracessing QAEAMSRS,  flow
Characterstizs, curing chiarecieristics far each and every Latch shgi he
Mmaintained at manufacturers znd and she saims shayld be avallable in
ﬁHE‘F‘ﬁnSpEcting agency for audit check as and when reguirad,

; Checking the quality of rubber stack, test Fiecss and finished EFroguct
a2nd the complance of them o the specifications ; drewing

requirements shall be carred ot by the manufacturer. The test results
snall be dacumeriad,

[} Rubber stock test pisces and pradicts shall be presentec for
SCCeptance  against each bateh  with due idertification.  Whila
Pocessing rubber stock for plat/bulk, tha sams 1o be infimated o
Zonal mspectoraia oI Winessing, '

k) Pliysjuu—l‘uﬂachanrcal, chemical Properies: shall bz checked an iast
rieces and  preoduct (heraver Possible), . compiiznce with
reguirements given in the respectve spectication/drawings, '

[ QC of produciion mey be wilressed by tha nzpeciion agency during
Producion of pitot baind oy bullt nroduction uf the rubber procuet,

3. QC of 'ﬁnia_l_]_ed troducts
This is product speciic and will be carred out as per spacification of the
finished prodyct. [n addition, ﬂ*,-g__tc—_s_i__ala_iu_g-l_n_d_ihe__.r.ubhﬁ_r__p_rqgjuct__ma}f

nAergo TEA 1o ascertan the fofowing,

). Peicentage of hase profymer .. -
7). Relative conformance of rubber product with res pect to st slgh, o

TGA may be earfad out at Lie discration of insocection agency.

| g;jj?'ﬁﬁﬁf
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