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Structure and Properties of Vulcanized HNBR/AO80 Damping Rubbers
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Abstract In order to improve the damping properties of hydrogenated nitrilebutadiene rubber (HNBR ) ,3,9-
bis[ 1, 1-dimethyl-2{B-(3—tertbutyl-4—hydroxy—5-methylphenyl) propionyloxy} ethyl ] -2 ,4,8 610—tetraoxaspi-
ro[ 5,5 ] -undecane (AO80) were added into it to prepare the vulcanized HNBR/AO80 rubbers. The relationship
between the damping properties and micro-structure of this blending system was characterized by DMA & FTIR. Then
the stability of this system was studied by thermal treatment at 80°C. The results showed good damping property of this
blending system, which was due to the effect of intermolecular hydrogen bonds between the hydroxyl groups of AO80
and the nitrile groups of HNBR. But the damping property of this curing system become unstable after thermal treated
because of the self polymerization of AO80. With the increasing of thermal treated time, large number of AO80 formed
rich phase, crystallized , grewed up,then formed large crystallise aggregates.
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Fig.2 Temperature dependence of the damping properties for
vulcanized HNBR/AO80 sample
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Tab.1 Damping properties of HNBR/AO80 with different
amount of AO80

AO80 & RLEESE L/ C

- tand,, ., T,/C
it/ phr tan6>0. 7 tan6>0. 5

0 1.86 -33~-1.85 -34.5~1.55 -18.6
10 2.00 -18.25 ~11.2 -19.95 ~ 16 -6.65
20 2.01 -11.65~19.1 -13.25 ~24.5 1.55
30 2.13 ~7.05 ~27.55 -9.2~31 5.35
50 2.27 0.25~35.2 -1.2~40.9 13.75
70 2.18 5.55~39.9 3.65 ~45.15 18.95

2.2 A[E AO80 & £/ HNBR/AOSO B &Rk #%
BEBY LI 5h S itk 4
3 >& HNBR/AO80 iR HAI I UL/ GRS

A

HNBR/A080(100/50)

HNBR/A080(100/30)

|
1724%‘1714

Crystalline AO80 /
Amorphous AO80 1718

1900 1850 1800 1750 1700 1650 1600

wavenumber/cm™!

{b)

3 HNBR/AO8O LR G AR AL A1t
Fig.3 FTIR spectrums of vulcanized HNBR/AO80 rubber

3200 ~3 700 cm™ F11 500 ~1 900 em™ FIHES)
X435 %F W AO80 BRI (OH) [ Kl 3 (a) | FIFkIE
( =0 )WyhrfpPRzh X[ ® 3(b) ], 7E A0SO HY#:
FEPRBNIX, AT SR LS A0SO Ay IR SURE F rh W Wi i

FHIB B T2, http://www. yhelgy. com 2013 4F 25 1

(3533 ecm™) FI( OH-OH) S8 i (3 453 em ™)
MR TCETE A0S0, IESUE [ i WIS g T 4, &2
PREA— I WS (3 474 em™) ; HNBR/AOSO & &t 5
PRI RRAE , 3X 58X = IEWF 52 19 NBR/ PR/AOSO 14



AWFFEAE AR AT A080 LA E K BAETET
PRZ T X AT RS R B A AL S BE R 25 BH 1 E A0SO
R AE T I, AR LI AR 58 | ik R R P A AR A
5B FAEHIE 20, 7T RE /2 HNBR A9—CN Al A0SO
f)—OH [B] A4 AR I B, T FLREE A0S0 & &
A3, H R M 3 464 em™ FEENF] 3 461 em !, X
AIRE AR TS CN TR S i FE 30550, A
FHEGHEE L0 . TTE A0SO MYk IER IR BN X | s
AO8O 177F H H I3k L 4R sl 1 (1 724 em™ ) FIFR 3
C=0 FIFIE OH Ja] 1 SR (1 714 cm™ ) 1
VEAR I AR f A A0S0 B P — PR S i (1 718
em™ ), LA H B PR ) 1% ; HNBR/AO8SO HL R A%
Jie L R LA R AR XTI A0SO LU TG SE AR &
FEE, B AOSO Fi AYIE N, Bk FL 04 (0 07 8 K &
A ARk, R XN SR 1 722 IR R 1 717
em™ X UL AO80 [ ¥k FE— C=0 F1 HNBR [ fii
F(—CN) WAH W BAEH, UL H B SAE TR,
& 4 2 AR R 2105 B3 43 A 22 il 1) HNBR/AO8SO
BRALAG I B P B 4 ke s 2 A

A080 AW AOSORLIE
@ N e HTHSR

K14 HNBR/AOSO BRALARIL B N HR45 4 7R K

Fig.4 Schematic structure of vulcanized

HNBR/AOS80 systems

¥ HNBR/AOSO HRIR R A7 fr Z 4 7 [RIE
FIEC . HNBR/AOSO A4 5 1y S Bk 19X 28 | 452 M A2 1k )
KA AOBO J3 T IR AR (5 AH X)) DL K i AE
AO80 AH Y HNBR 43, 1E/ZH T A080 MR
HNBR 15 35 8] (1) 5 SR T, 31 1 4 B AC I 55 1)
YER, RKBRE T 5+ 55 0 g, Tl 1
HNBR JFHJEERE . FF HBEZE AO80 & & AY¥E i, X
Pl -TAI0E F sl i o, (AR RAE S8 8 il 51
BRCIR T WS 22 f e A, TR 6 0R 1Y T, 1531 f
EREE
2.3 HNBR/AOS0 #£BERAIMIEE R
2.3.1 HNBR/AOS0 Zh7&SHFMHRERITL

K5 oA 80°C &4 #A Ak BHUAS [R] 5 8] /) HNBR/
AO80 1A A tand R JEAEILMZ, 7T LIE 1, KA HE
) HNBR/AOS0 2 3 BLIGRFIE | XT 1 25 JEAAR A9 36 35 1k
ERAR MR S AL B, 34 2 0 = AN AR 03X 13 B

A0S0 7£ HNBR HIE M A S A, 58—k S
HNBR i Ak i i 4 FE I (T BE (13, 75°C) #3230, X6 i
H IR B AL LA AR | =N IE(E R R R
MeAs | Seuh R FE T A080 1R PHJB M (TR B
A0S0 FHJBIEMH W RETCKR K ) J2& 15 2R A )/ A080 {4
i BLEER R X AT IA k& A080 7T H i
RELJEAE 3 B, 23 56T 25 A0SO ‘& 4R AH T ) TG
e LS FhAS, 2 2 5 T #kb BRI [A] /) HN-
BR/A080 {4 Z BH R IE(H tans,,, FIXS N i EE

2.5
2.0 |
after 12 days
1.5}
w d
by
E 1o 1
S
% "o
Do @
0.5 T e
-40 0 40 80 120

temperature/ C
K5 80°C T #ib B[R] ) HNBR/AOS0
BRAARIEE tand BEIR S {2k
Fig.5 Temperature dependence of tandé for HNBR/AO80
rubber treated at 80°C for different time
®2 PHAEREREF HNBR/AOSO Bk AL H)
PEFRUEE tand FIXSRIRYIREE (T, )
Tab.2 Peak value of tané and the corre-sponding
temperature( 7', ) of vulcanized HNBR/AO80

rubbers thermal treated for different time

kb 551 REEAE 552 EEAE 53 WhLAE
WEl/d T,/C s, To/C tand,, Ts/C  tand,,
0 13.75 2.3 - - - -
5 9.2 2.1 60.1  0.35 93.35 0.74
12 13.75 2.1 59.3  1.51  92.2  1.34
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