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Effect of Ultra Fine Carboxylic Acrylonitrile Butadiene
Rubber Powder (XNBRP) on properties of Natural

Rubber Vulcanizates in Peroxide Cure System

Puchong Thaptong'?*, Uthai Tepsuwan'?, Chakrit Sirisinha®®

and Pongdhorn Sae-oui'?

ABSTRACT

This research aims to investigate the influence of carboxylic acrylonitrile butadiene
rubber powder (XNBRP) on properties of peroxide-cured natural rubber. During mixing, the
amount of XNBRP was varied from O to 30 phr. After mixing, a portion of the compound was
taken for process ability tests and the rest of the compound was shaped and vulcanized for
further mechanical property test. Determinations of thermal ageing resistance and oil resistance
were also carried out. The results reveal that the addition of XNBRP not only gives rise to an
increase of compound viscosity, but also leads to the enhancement of crosslink density.
Even though XNBRP imparts negative effect on elasticity, it somehow improves both tensile
and tear strengths of the vulcanizate, provided that its content is kept not more than 20 phr.
Apart form the mechanical properties, the addition of XNBRP also leads to some improvements

of both thermal ageing properties and oil resistance of the vulcanizate.

Keywords: natural rubber, ultra fine rubber powder, mechanical properties, thermal ageing

resistance, oil resistance
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maluladeam u (rubber blend technology) Wunilenegwunsvarsluilagiv
Ween 1) nsanue adauvessnudazsiadlidieduldlaglidedlsifnsuton
Fauansannmadaudsmaailuluanavedsy sdiduaeungunnuassudounn uaz 2) 1wnsa
FIYAARUNUNWNIHEA 1510 MANNPRNTNAIGANIIH NAVIRATNAINT 8813]3AMN
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agnuiladerarslszms 01sn “a umsk 1 (blend ratio) u3EAAAIENININMA (interfacial
adhesion) M3NTZNBIVEN 1salnazmsiFenlesluudazingma (distribution of chemicals and
crosslinks between the rubber phases) waganwaiznia “agine1 (morphology) [1] lnsnaly
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[ A v g 1 =2 Y o 14 o/ A J A = A
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o |l 1 o = 1 % dld o.hadé’
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(NBR) 1ioaannanya1iuendan (carboxylic group) mwnsaildenuifiamaisenlesiusiuiuse
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. 2R o Y & V% W =
reactions) 89 XNBR Faingnldluauidesmansanumumusdeinidu anumiled nazanu
gumusiemsdng 3 [5-6]
WiNNsIINmA (NR) uenaddl adfidenadidonnsng wnsaanudnlaiilioldsy
=< A . . . . v oA = & O b = Ay A o oA
M3IAIEA (strain induced crystallization) UAINBINNYI NR HANNTUIIMN WHVDL” 9¥ian AD
Tsmumusemndiu o mahens NR T sduesniianunumusennsiv 9 5y 813 NBR [3-4]
wazey XNBR [7] 39 unsagiediulye wifanumumudenisiuvessny NR W syuld
p89l5hA 11p991ne NR nazew XNBR danuiiluirnuanduiudeudiann milvenns 2 sia
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4' YR A oA A =) 1 d' o/ g-; = a o d‘ o/ Y o ¥V
HoNT AT widiBanalidfniiiars daindaunesnumsidenneienliulpanusiiuld
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d‘ 1 dy Y o/ d'ﬂl a v 1A al o/
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o 4 14 I = A a o 1 a Y A a & &
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Ugngiivessnmneglussaumnumes asiudefianuniulldiniehenalian uiveesia
A (% IS v Aa g 2 1 ' A o 4 A va va
auud snmaziuigmanssnedinivinaeymaiansas Swademeoanlien unldl wia
a 1 d‘dé’ 'Y dy av dyﬁ o =2 J aa J

1BInadng 1avu demgil mATeliehndnynavessnmsvenganlulasans (XNBRP)
o uAvessn NR fiasgudessuuimesoanlsa

d ad
gilnsaluazasmsnaaed
Tq
a o 49’ v a a a o/ d' o/ " o/ d o o/
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100) MNUSENAd Wszmdlneg) Nda
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o a =S [ v a v [ ia
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UUY ‘89910 (Scanning Electron Microscope (SEM), JEOL JSM-6301F) TagmmsAdaunuiD
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wazimstasuna oUlf 300% msdain uiigmavesss NR fAsziiamsdasldnn
A wiihiigmevess XNBRP Seniningmaaimstiisntuvesanuieioaluigmanessts NR
mumiiin A vesey XNBRP navesmsvensdivesanuieioayie “strain amplification
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M3 2 HavenTinains XNBRP do uifdiSanavessn
5ua ANNBYY 300% RREY Msdan ANMUNUNMY
8219 XNBRP  (Shore A) N9 numuy M ANA  GeMsRNUA
(phr) (MPa) ADUTIA (%) (N/mm)
0 329+02 113+001 126+17  743+17 354 +12
10 338+0.1 144+003 130+17  699+17  39.3+28
20 352+04 1.73+003 150+13  719+20  425+23
30 365+02 218+004 134407  672+12  39.9+22
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utfanmmumudeiy (oil resistance)
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