5506 1 % ﬁ ?‘ % :Hi No. 6
2012 4E 6 H ACTA POLYMERICA SINICA Jun., 2012

SUTHESR/BRRERGERE/ AIEHLIARESHH
il & K E it v B2 L geE

("ERE TR R M 510640)

=:
=

i

-1 ok

INH
o [ 7 7 R AT A R BB Y A IR W) #RUM 412001)

= 1
RER

SR TR 58 5 AR MR J2 AR 45 & ORI 46 T A 10 T IS AR JBe/ 28 WY 26 T 03 R B/ A ML 5¢ I+ (HINBR/

PMgMA/OMT) 442k &2 & 44 } il i XRD,SEM Ml TEM 20175 ¥ 05 T HNBR/PMgMA/OMT 24K 42 & 41 %}
B JE S MPERE. PMgMA 2 7% 5 A SN 58 42 i MgMA 5 TE J8 94 K -BOK L A7 T8 35 45 1, PMgMA X
HNBR A .3 1934 55 8CR , HNBR/PMgMA/OMT 44K &2 & 44 B H A R 45 90 TP B8 | 4 B AL AR 1 BE AT ) T
ZALTERE. TEM 55 B8 MgMA/OMT Jf A7 B T OMT 3B 70 B, A7 ML o< it 1 70 55 AL K P8 18 LS8 A0 4 J2
R Z FURAR 2 SEAE 0 RO S5 44 5 SEM 2 7R XY MgMA/OMT Jil 4y 20/10 {5 I R W 2 08038 &2 45 b1 R0
SRS, SO 90K 52 5 BRI B 58 Bk W A K SRR W7 A K AR TE 233 2 30. 2 MPa,520% il 30% ; [R] i
BAT G S 1 vt £ 22 =R il 28 A BE T POk M BB 0 B2 B3, 7 165 °C iy R 2 X R Al i K B e 14 R
AL A B 5 ik 2] 0.61,0.63 F1 0. 84, Hf /i it 5 Ak 1 (8 W] 2 4F T ¢ JR 3% 5 HNBR % fL I8 A HNBR/
PMgMA &5 Bk RAF 8500 4 7 J2 70 Boas 1 /2 42 % HNBR/PMgMA/OMT 204 K &2 & b1 KL A it 2 10 1 BE /Y

KA

A TR B (HNBR) 2 — Flr = 16 A g
T, 2N TSR (NBR) 85 B 1) T — M Boc if
P10 AU A 0. B R ARG R KA i i
i s RIS R A P e, i B S B RO R R
firt 48k T R SRR Ak 2% 5 P . HNBR J2& — Fln]
FE =25 ~ 150°C J5 B T K 3004 A 0% 3 R0 b AR i
FEA TR E R R G AL B
BTG 28 H SR LKA AS B AR
FEORFE AR T B I A0 A T B e
Ji& %k HNBR B #8 7K id Ab &0 A0 45 A Joa 19 7
il L SR R

MR e EURE, /0 d g4 K SEUR il (8 75 4 5 A
RGP FL Ak 2% A5 20 K08 B8 = 7 R A R
FER BN E T X R Nk E A R
H R DR A B L 44 K 2 35 2 40 B B A W R 1A
LS REAA R R EE
K H HNBR 55 HI 5 D iR B ( MgMA ) TR 5 i A7 2R
& 77 i %% ) HNBR/PMgMA 44 K &2 4 4}, i
Faifbd b kA RA A R G, I 580 AL
# HNBR 4% T4 |-, HNBR i fL ik il PMgMA J&

ST R, WIS IREE, AMSEM L, R ek, Ztkhe

PEEAS HOZE A W W 4%, HNBR/PMgMA 4§ Kk &
GRS 0 J7 2= e fe, L 5 B Ak Wy
K R 43 51 g 38.5 MPa 1 545% ' (A AE K 25
AT 2 A RE — . TSN L R A AR
HNBR fii b 2 9 #4530 M At A B2 & e v fg L 10
A HLSE I 1 (OMT) 3458 G 1 A B, i 45 19 &2 4 41
L7 =P RR AR TR AL G o SR IG vl i 25 I B A M
Ak A SR A R A AU 2 R R & T
HNBR & & 8L, 3 X Hif A B 2 4 g b 47 1
wFsE.

1 ZHES

L1 FEar#

SAL T HE L, Zetpol 2010H , H AR B 45 /A 7 ;
i A R IR (DCP) b2 al, g b2 il ) ol
TR T SR R B (MgMA) | PG 224 #L Ak
T ZRER = EE (TAC) , P& A Pl T
J73 A (MMT) | w1 1 HE 4 @ JF & A5 A bl
S (OMT) |, [ il 5 Ho A 34 g A2 e Tl FH Bl
Fi/ TR

% 2011-1021 Wk ,2011-11-24 &85 K [ KRB 4 (45 50573021) BB H 5 o+ i@ HEE R A, E-mail ; wangxp@ scut. edu. cn

doi:10.3724/SP.J. 1105.2012. 11312

660



6 31 R E AT NI/ R B BT IR R B /A AL S B - 0K S5 B k) S LT A B2 Al P e 661

B AL SE A L 5 (B A R phr, 35 48 8 T 50
100 {3 B, JF Al 4y 5 AH AT T 4% o 4t 14 4 ) : HNBR
100;DCP 4; B &5 2,2, 4-= I 31, 2-— S fh g
R AR A 1A (RD) /2-f B 28 JF mk sk (MB) 1/1 ;i
JEWR 1;Zn0 5;TAC 1.5 ;4 3 ) — i £k — 4 - g
me(DM) 1.5
1.2 OMT Wi4l#&

SR FH R AR ek T e 5k 79 35 it 32 6 ( CAB) #fi
JE PRV H SCHER [ 18 ] (il 28 ik kAT i 45
1.3 HmHE&E

FE D160 SR TF 5 ML L il 2 VR O MG, VR fR 3k
oA 1:1.22. %% OMT 8 fg 2 . ZnO | B % 77 RD/
MB MgMA . TAC .DCP & ¥k il A %] HNBR i 4%
¥5). R AR UR-2030 & Ak 40 52 1R 6 I A A
TEBRAL B[R] (Te90) |, Bk iR FE Ry 170°C, SR J5 2k ]
25 ¢ WA P MR B Ak AL 1 T IS X
1.4 Mk 5 R4

M S AL, IR GB 3512-2001 F5 4 FE
BRI Z ALY N (GT-7017 BIPAE Z A4 , 618
BN E])165°C 140 14 K.

K, FEIO LEHRMNES, FA6LHA
KoK, HHE GB 1690-2006 45 fEKF FF i 58 42 4 A K
B ,165°C &1k 14 K.

&AL, 1 B GB 1690-2006 5 K FE i 58 42
EHETEAN G B A b, AR ofE 3#ih 58 2 BT,
AAbAE Ak, BB 7 RIURE 1 Wk BORE J5 53T v
VNN IREZ 7l

PP R 7E L UT-2060 HL 7 J7 ML I 4%
GB/T 528-2009 #5 #E M i, $ i 14 %k 500 mm/
miin 5 F A R I X 2 4 AH G [ G bR E R AT

X GHRAT ST (XRD) | FH H 7 3 24 20 &) A2 7 1Y)
D/MAX-1I %! XRD Z3 Hr 4471, CuKa $2, 45
I EE 12 (°)/min, KK 0.02°, i 5f iy 1° ~
30°.

A4 H 55 (SEM) , ] Phillips 23 5] A4 7 % XL-
30 FEG % SEM 43 7 A i 47 B 4 4, W58 FOP
S0 B A B R VR R VR W DR T 2 T 4 b 3

BEHTREE (TEM) , TG H B S WA R H =
~150°C I} 7F Leica 2 7] LKB22088 #U#7 i 4] A HL
YR i (<100 nm ). H] Philip 23 & ) TEM
2000 CM-300 %37 5} H 7 5 i % ( TEM ) T W42 6
PRI 2, g i Ry 200 kV.

2 BR5UE

2.1 XRD 447

B 1 J& MgMA, MMT, OMT J} HNBR/
PMgMA/OMT 44K 5 & M EHR XRD 35 [&]. A &
A, PR A9 MMT 2 [H[ B 4 (001) y 1.3
nm, [ MG OMT Z[E#E 4 (001) 4 2.8 nm, 24
5 HNBR MgMA i J2 i Ak il %5 09 52 & 4 kL2 (7]
BEd(001) 353 3.6 nm. X i B & A Pl ek tE )5,
5 M - 2 (B B B 4% K, A BT HNBR 431 4 4
JE BN 52 W0+ 2 450 v Of Ay H A XA R
[l 1A 22 BRI RIF 58 25 5 — 307" HNBR 94k 2 &
BB XRD S 7E 20 =4. 6° 1 7. 2°4b 4 3 1 T
— 2l KR R FE R 1.9 F1 1.3 nm. H 1.3
nm W5 B AR )R K R IR BT IR RN 58 A Y
MgMA BfRB1E . T 1.9 nm b7 516 BER T4
MLZME L 2.8 nm By )2 [ BE, AL T 3.6 nm 4
SRR )RR B B B TR S R 1.3
nm 2 8] B, 3% 15 B HNBR/PMgMA/OMT & & #t
BB AL 2k R b B0 TR Y S R O A X
A B 27 )2 25 40 52 I A T AR S 43 B Bl A BT
R R o g b

3.6 nm

z
% 1.9 nm
£
g \ HNBR/PMgMA/OMT nanocomposite
5
=4

1.3 nm

OMT P
| MMT R
L MgMA 0
5 10 15 20 25 30

20(%)

Fig. 1 WAXD patterns for different materials
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Fig. 2 Effect of MgMA/OMT proportion on before and after aging properties of HNBR/PMgMA/OMT composites ;

(a) tensile strength and elongation at break, (b) permanent set and stress at 100%
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Fig. 3 SEM of HNBR/PMgMA/OMT composites filled with different MgMA/OMT contents: (a) MgMA/OMT =25/5, (b) MgMA/OMT

=20/10 and (c¢) MgMA/OMT =15/15
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Fig. 4 Fractographs of different HNBR composites: (a) HNBR/PMgMA (100/30), (b) HNBR/OMT (100/10) and (c¢) HNBR/

PMgMA/OMT (100/20/10)
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Table 1 Aging properties for different HNBR composites in different media (165°C for 14 days)

Stress at 100% Tensile Elongation at Permanent set Aging

Compounds
elongation (MPa)  strength (MPa) break (% ) (%) coefficient (% )

HNBR/CB, phr 100/50 3.6 33.0 410 24
HNBR/PMgMA , phr 100/30 3.9 38.5 545 32
HNBR/OMT, phr 100/10 2.2 21.3 535 26
HNBR/PMgMA/OMT, phr 100/20/10 7.1 30.8 520 30
Air aging at 165°C for 14 days
HNBR/PMgMA 10.2 21.9 325 14 33.9
HNBR/OMT 5.6 16. 1 290 6 41.0
HNBR/PMgMA/OMT 10.5 26.8 370 12 61.4
Water aging at 165°C for 14 days
HNBR/CB 5.7 24.7 280 4 51.1
HNBR/PMgMA 1.8 14. 4 530 10 36.4
HNBR/OMT 2.0 18. 1 480 20 76.2
HNBR/PMgMA/OMT 5.7 24.5 410 16 62.7
0il aging at 165°C for 14 days
HNBR/CB 16. 1 22.5 300 6 49.9
HNBR/PMgMA 3.6 24.17 490 12 57.17
HNBR/OMT 3.3 17.5 365 10 56.1
HNBR/PMgMA/OMT 5.5 27.5 490 16 84.1
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Fig. 5 Schematic illustration of HNBR/PMgMA/OMT

composite for improving aging properties
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PREPARATION OF HNBR/PMgMA/OMT NANOCOMPOSITES AND
THEIR AGING RESISTANCE IN DIFFERENT MEDIA

An-min Huangl‘2 , Xiao-ping \7(/angl , De-min Jia'
(" College of Materials Science and Engineering, South China University of Technology, Guangzhou 510640)
(* CSR Zhuzhou Times New Material Technology Co. Ltd. , Zhuzhou 412001 )

Abstract Nanocomposites composed of hydrogenated nitrile rubber/magnesium methacrylate/organic
montmorillonite ( HNBR/PMgMA/OMT) were prepared by in situ polymerization and mixing intercalation. The
structure , morphology and properties of the nanocompostie were investigated by XRD, SEM, TEM, etc. The
nano-micro coexistence structure was formed by PMgMA ion clusters and MgMA monomer. MgMA significantly
enhanced the properties of HNBR composites. HNBR/PMgMA/OMT nanocomposites have favorable
processing , mechanical properties and resistant aging properties in different media. TEM images revealed that
MgMA can help OMT in exfoliating and dispersing, while the composition of MgMA/OMT facilitated the
peeling and dispersion of OMT. OMT in the vulcanizates formed a microstructure mainly caused by exfoliation
and intercalation, and also by the coexistence of de-intercalation and un-intercalation. SEM results indicated
that the interface bonding can be significantly improved with a mixing ratio of MgMA/OMT as 20/10,
therefore , the tensile strength, elongation at break and permanent deformation reached 30.2 MPa,520% and
30% ,respectively; meanwhile,the hot air,oil and water resistant properties were also improved apparently. An
aging coefficient of 0. 61,0. 63 and 0. 84 was attained after aging at 165°C in air, water and oil, respectively,
for 14 days. And the resistant aging property of medium is higher than that of the HNBR composite reinforced
by carbon black and MgMA , respectively. The improvement of aging resistance in different media is mainly due
to the better dispersed layer structure of organic montmorillonite.

Keywords Hydrogenated nitrile rubber, Magnesium methacrylate, Organic montmorillonite, Nanocomposite,

Aging resistance



