234458

P ¢ e ar 1 - - o o ad = ool 1o
mAtviifnnauidvesirquisnanszninuduiisnsfunuendude s lnuvid uiy
L] ar o i 1 4
asiAuuananUSina 80 phr uazdSunldeutlSinadaduve smadunenduiiensn 10-30
. _
1 1 w [ @ d
dau Taofnundeszuumsilign 2 uwy il nsugnssuudamesuasssuuleseenlad 1u
¥
il l¥msdadunadinsoniensdanunsanisdr (lusas 0-50 drulufesdruvessslag
o o A o = 1 A dad o 4 ar Y
vimin) MlSinlgeidavasgaiulenau Couplink 89 ¢ M1f5ums 4 nlesiFua lamimiinve 13a
n iluasiduudsses simsnarenauianms lnauazmsgnds auiddna aud@nenmonm
1) ar : as a 1 L : o
annagsuadmmunaNd hniviulsasedin nstussdrsarwionulwininlsase
o
-y

1y wa o o a g A -t <
aﬂ'ﬂﬂﬂ@ﬁﬂ‘ﬂﬂ‘iﬂQ']ﬁaU‘NN'Lﬂluﬂgﬂ'l'i‘l'lﬁﬁﬂﬂﬂﬂ'n?pﬂ'ﬁ‘l‘ﬂﬂ'}u%'.Wﬁ']ﬂl.ﬁ?ﬁNﬂﬂﬂﬂ‘U‘!‘ﬂ TIUDN

C a =1 wa o o =W e o
ﬂﬁu1’lﬁﬂﬂ1\7ﬂﬁﬂq¢’tﬁ"}ﬁEl!.lTLﬁWlﬂﬂvﬁ”nﬁﬁNﬂﬁﬂﬂNﬁﬂﬂm"l’lzﬁl‘iﬂ‘l’l'lsiﬂ'l'ié"]

v o " v
WANIINATBUNY 1 MsIANYSInaendulies luumuduiiens hidwwadeauiia lassauves
¥ ¥
Faquunauiisszuinsasgidasdariesuaznleseen lad uaznmisiduarsueudesnduaud
e ' ara o - ' o A,
6PPD) liidanadeauiid lavsauvesiagurnaniilénmsuugnszuudaiesuaainise
N ¥ L o’ ar - [ Gy
YsuilgsmuidiFenanewdamstunsaanedivanudoulniniuleasedn uamldauda
ar wa e - ] d 4
nedums Inanazmsgnds auidiFena vewrsii l¥msuugnszuunleieenledanas
w a aa a a a o ar
S MM VINMSIANAISIANUAITAN U NSANFAnUNT AN A Tusenaueudes e

d 1 1 e 1 = T -
yduiioyninaviduiluas@uuds Joniagina lassawdnimsidugannndaes

autiagana Tass wvessnan Binlasuuas Wenameuusdunuhniniulaasedn Tuvay
o 1 Y a1 & ara, 1 ar d e a J’
fimstusedoanufoulniniudwaihiiauidd i wesda AR ua AW
9 = -l & oar s/
ATUUTIRIAMATUNIUMIRNVIA UAZNITTARD B JAYIABADL NITNATBUANIZATT 1HY
& . " A o sy 1 ar o o
WwadwinTeanareuda wuh Taquunaugasitoliauniaann IndifvaiuniaiunleTwm
o - oo ,nl & e et 1 ar e o 1
s Yaquiawan luswdSoliinnzaw e Jaquunauiiinsungnszuudanleindadau
o ar - LY a::
s uiiodfuemduiionidy 90:10 uasimsi@uudsdanunsanisA1i 30 phr uay wad

= o 4 v y ol ] : 4 o
avufi 20 phr wazSaguunmuAtinsugnszuunleseen luandadiuuuduiiers: ewdul

" W U I = ' o e ' @
a1ty 90:10 7 Lifins@vasuuds TasRinsannauiidsiuaie uazAuyuiagay



Abstract 234458

This work studied the properties of carbon black filled acrylonitrile-butadiene rubber (NBR) that
was incorporated by hydrogenated HNBR at various loadings from 10 to 30 parts per hundred
rubber (phr). The carbon black loading was fixed at 80 phr and the rubber blends were then
vulcanized using two different vulcanization systems, these being referred to as sulphur and
peroxide curing systems. The results of two silica (between 0-50 phr) based fillers, namely
precipitated silica (PSi) and fly ash particles (FASi) with surface treated by silane coupling agent at
4 % by weight of silica on cure characteristic and mechanical properties of NBR/HNBR blends
were investigated. The effects of oil swelling and thermal-oil aging on the vulcanizate properties
and seal testing were also of interests. Comparison between selected formulas of nitrile butadiene
rubber (NBR) / hydrogenated nitrile butadiene rubber (HNBR) blends in this work as well as the

specimens from commercial O-ring products were discussed.

The experimental results suggested that the addition of HNBR into the carbon black filled NBR did
not affect the overall mechanical properties of both vulcanization.The addition of antioxidant
(6PPD) had no eﬁ‘e:;t on mechanical properties, but resulted in better thermal stabilities under heat
and oil for the sulphur-cured vulcanizates. Whereas cure characteristic and mechanical properties of
the peroxide-cured vulcanizates tended to decrease. For the effect of silica based fillers, it was found
that the mechanical properties for the PSi filled carbon black-HNBR/NBR vulcanizates were greater

than those for the FASi filled carbon black/HNBR/NBR vulcanizates, except for the compression

set property.

The oil swelling had no effect on properties of NBR/HNBR blends. The thermal aging was found to
improve the modulus and hardness, except for the tensile strength, tear strength and elongation at
break. The seal testing of NBR/HNBR blends were similar to those for commercial O-ring products.
When comparing with commercial O-ring products in terms of mechanical propertics and raw
materials cost effectiveness, the most appropriate formulas of filled NBR/HNBR from this work
were sulphur-cured vulcanizates at 90/10 blending ratio with 30 phr PSi and with 20 phr FASi

content and peroxide-cured vulcanizates at 90/10 blending ratio without filler.





