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ABSTRACT : Elastomeric nanocomposites were prepared by employing zinc dimethacrylate into an acrylonitrile-
butadiene rubber, and their network structures, mechanical properties, and fracture morphologies were inves-
tigated according to the adding methods and contents of zinc dimethacrylate. The total crosslink density increased
with increasing the zinc dimethacrylate level, due to increased ionic bonds. Both the tensile strength and tear
strength increased with increasing zinc dimethacrylate loadings, and then decreased after reaching a maximum
value. It was found that the tear strength and crack resistance were greatly affected by the mixing method of zinc
dimethacrylate. The in-situ nanocomposites, where zinc dimethacrylate particles were formed by the reaction of
zinc oxide and methacrylic acid, showed much improved tear strength and crack resistance compared to those of
the nanocomposites based on the direct mixing of zinc dimetacrylate powders. This was because of the finer zinc
dimethacrylate particles and improved dispersion of the in-situ nanocomposites.
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Table 1. Formulation and Materials Used (unit: phr)

ingredients NBR/ZMA-P NBR/ZMA-IS
NBR 100 100
ZMA 0~80 -
ZnO - 0~27.6
MAA - 1~58.5
DCP 1 1
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Figure 1. Volume fraction of rubber versus ZMA content.
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Figure 2. Crosslink density versus ZMA content.
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Figure 6. Tear strength versus ZMA content.
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Figure 9. SEM micrographs of torn surfaces (x100). The arrow
indicates the direction of tearing.
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Figure 10. Angle, 6, between steps and crack propagation line
as a function of ZMA content.

tl], NBR/ZMA-IS%} 'rr*]" 73¥E BTt ddsie] 7]
SR Qe wARS oPo] EATH: A5

o Y= 74__?_ Ru¥ v} Jr}PH% Nagata 5o
23k 200% ]*04 l tﬁ%‘éOﬂH 20~30 nm =7]¢]
ZIMA A=) e R wigke= Zlow Ry wl
Qo b % roAAE ZVA ] SR
g Al AEel ZMAS] HH%]:” 7V sl 7e
A s S G Aoz Adu, oleldt Q1
siEle] W37} 9= Aleolol 3L vzl Aew A
Z=e) 2y 2249l (1S ofEEh] A e <
52t ZMAS] wiEFel] tigt F71H ]l dAF7F 28F
Aoz At}

NBR/ZMA-P2] 7% 50 phr o)A oA Abe]dt wjctd &
GE Uei] wel ol we} mujgeld Bl
3 1 ARE Figure 119 YeRfSitl. NBRIZMA-P2] 7
+ F um-A pm 2718 FHEC] HEE =, ol
ZIMA o] S7lshaA ERFACA ZMA o] T
23] A GAR EAEA] X3 ZMA gAbelA 7]91=
Aoz Az

Figure 120= A A4 4L shdis AFME ©]
S8l #E3E A3E e St Scanning probe image
processor softvares ©]-&3} ZMAL] HFYAE TAF
3 737} NBR/ZMA-IS7} o 20 nmZ NBR/ZMA-P7} <F
30 nmE ekl leid] 2 Aold AR Bapat
U Bapiels Se13 5 91913, E40] NBRIZMAP
7} wAlsk A ZMA 4 2717} 2 Ao ehgek w
2}4] NBRIZMA-IS®] -3k JEAES ZMA AR
27} A Age] St wEel 7]else Ao
2 =



192 Jinetal

Figure 11. SEM micrographs of torn surfaces (x300).
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