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Tab.2 Effect of compatibilizers ACM and AEM on vulcanization characteristics of MPU/NBR blends

5 H i i i i Edﬁfﬁ%’ i i i i

1 2 3 4 5 6 7 8 9

F,/(dN * m) 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.5 1.6
F/ (AN *+ m) 5.6 6.2 6.9 6.4 6.0 7.1 7.1 7.4 7.3
Foon—Fi/ (AN * m) 4.0 4.6 5.3 4.8 4.4 5.5 5.5 5.9 5.7
t,y/min 1.72 1.80 1.73 1.73 1.70 1.68 1.63 1.47 1.18
1o,/ min 11.15 10.90 10.63 10.45 10.40 9.87 9.18 8.70 8.07
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Tab.3 Effect of compatibilizers ACM and AEM on physical properties of MPU/NBR blends
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Fig.1 Effect of compatibilizers ACM and AEM on DIN wears of
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Tab.4 Effect of compatibilizers ACM and AEM on heat and oxygen aging properties of MPU/NBR blends
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Tab.5 DMA parameters of MPU/NBR blends

é =}
5 . ‘ [WER=s ‘
1# 2# 3# 4# 5# 6# 7# 8# 9??
T,/C —31.4 —29.5 —29.4 —29.5 —29.4 —26.0 —25.7 —25.5 —21.70
T,/C —15.7 —15.6 —13.7 —13.7 —11.7 —13.5 —15.6 —13.7 —21.70
AT/C +15.7 +13.9 +15.7 +15.8 +17.7 +12.5 +10.1 +11.8 0

(2) #HZEFIACMFIAEM 1 A 42 5 T MPU/
NBRI: R i 19 9 HEE B , A28 7 ABMO TR i 1)
Py EbE AR S AR T A FIACM,

(3) FHZEFIACMFIAEM A4 5 T MPU/
NBRITR K i #: R i $04 fR M RE

(4) B FACMHMAEMIK A B # TMPU S
NBRIFHZNE , YA 2 FAEM I & 20053 15, FHIR
W PIAH . 52 22

S 3k
(1] T2, s GRS SRR IMI. S - V6 R 38 A2 At
1t,2018.
[2] JOSEPH R, ALEX R, MADHUSOODANAN K N, et al. Use of
epoxidized rubber seed oil as a coupling agent and a plasticizer in
silica—filled natural rubber compounds[J]. Journal of Applied Polymer
Science,2004,92 (6) :3531-3536.
SINGH A. Sulfur curable millable polyurethane gum[P]. USA: USP
04335231A,1982-06-15.
RRBFAEHS , 28280 A0 IS, mtk e 2R BHE R R R A R R R [CL.
| Rl Tl Db 2 A 28 51 22200 TARAF 2218 SCER . TR
T E SRR Tl Ph2x,2007:208-213.
[5] ke, T ik, Sk, % = 3R s M IR MR A PEIF 5], SR 208 T
Ak,2021,36(3) :44-47.
ZHANG F, YU G Y, WU B. Study on modification of millable

[3

[

[4

fra

polyurethane for seals [J]. Polyurethane Industry, 2021, 36 (3) : 44~
47.

[6] BARICK A K, CHANG Y W. Nanocomposites based on
thermoplastic polyurethane,millable polyurethane,and organoclay:
Effect of organoclay content[J]. High Performance Polymers,2014,
26(5) :609-617.

[7] s, KB, IR 2% TS v RE Y

2020,67(7) :534-537.

XIE X M, ZHENG F Y. Effect of mixing process on properties of

NBR[J]. China Rubber Industry,2020,67 (7) : 534-537.

R IR RE, ot AFOR /BRI T ISR AR & AR R

S S YERERTTEL]. ARG, 2000, 14 (2) : 188-192.

WU Y P, ZHANG L Q, WANG Y Z, et al. Study on structure-

S [I] AR Tk,

[8

—_

properties of clay/XNBR nanocomposite[J]. Chinese Journal of
Material Research,2000,14(2) : 188-192.

T BRI, HIS5E, AR TSI/ R AN & MR AR Z R Y
FIBALEMBHIPERERTIE L], AR Toll, 2023, 70 (6) :403-409.
WANG Y P,CHEN C Z,TIAN Y, et al. Synthesis of compatibilizers

[9

=

for NBR/PU composites and properties of composites[J]. China
Rubber Industry,2023,70(6) :403-409.

[10] CELESTINO M L, DE OLIVEIRA M, SIRQUEIRA A S,
et al. Acrylic rubber/nitrile rubber blends: The effect of curatives
on the mechanical, morphological, and dynamic mechanical
properties[J]. Journal of Applied Polymer Science, 2009, 113 (2) :
721-729.

(10T VN, ST, PMRAE. PR BRIRAR T 1 T 205 0], v ]



276 B Tk 20244F 557 14

1 1,2018,34(3) :52-55. Technology,2021.
FENG G, HAN C C, SUN P Z. Research on extrusion process of [18] TJIN A-LIM D S,ADDINK R,MIJS W J. Crosslinking of carboxyl
acrylic rubber [J]. China Rubber,2018,34(3) : 52-55. functional ( meth ) acrylate copolymers with bisketeneimine[J].

[12] SR, 2550 . NIRTRIR IS AR 9] UL T, 2015, 18 (6) : Polymer Bulletin, 1994,32 (4) :455-461.

32-34. [19] 3K, 20 G AL, RV, 55, R/ LGP BRI AR IS F e i
ZHANG L P, LI K Y. Review on acrylate rubber[J]. Sichuan PEREFFE . A0 1M, 2022, 69 (7) :518-522.
Chemical Industry,2015,18(6) :32-34. ZHANG S Z,J1J Q,SONG Y P, et al. Study on properties of VMQ/

[13] GAOTM, KIMTW, KIMNY, et al Zinc oxide catalyzed AEM blend[J]. China Rubber Industry,2022,69 (7) :518-522.
interfacial interaction of carbonyl iron particles in ethylene/ [20] FIOAR, SBFLHE, T R4, 5. 50 IR B REML IR S ok BB X S 6 (1) 52
acrylic elastomer (AEM ) and its magneto-induced properties[J]. i [J]. A AR Toll, 2003, 26 (3) : 136-140.

Chemistry Letters,2018,47 (7) : 846-849. PENG X D,GUO K H,DING Y H,et al. Tire wear mechanism and

[14] DUTTA A, GHOSH A K. Morphological and rheological footprints effect of carbon black on treadwear [J]. Synthetic Rubber Industry,
corroborating optimum foam processability of PP/ethylene acrylic 2003,26(3) :136-140.
elastomer blend[J]. Journal of Applied Polymer Science, 2018, 135 [21] SeKoak, (R Ha %42, f5 A, 45, B 1 CeO, % 43 i 14 FL T B 1 1) 5%
(22) :46322. Wi [J]. BEREEA AR, 2006,26 (2) 1 179-182.

[15] WAN W, LUO J R, HUANG C E, et al. Calcium copper titanate/ GUAN C B,REN Y J, LU S, et al. Influence of CeO, on the wear
polyurethane composite films with high dielectric constant, low resistance of rubber-based composite[J]. Tribology, 2006, 26 (2) :
dielectric loss and super flexibility[J]. Ceramics International , 2018, 179-182.

44.(5) :5086-5092. [22] FLAf, XS, A7 2R AL IR R R X MPU/NBRIGH A RE A SR 0],

[16] LK%, BUIR, RN, 45 IR 20 AL T ISR I PERE Y52 TIBHR 52645 ,2021,47(7) :1-5.

R[], ARSI A, 2021,42 (2) :50-56. DU W, DENG T. Research on the properties of MPU/NBR blends
WANG Y J,HUANG L, WANG P J,et al. Effect of mixing process under effective curing system[J]. China Rubber/Plastic Technology
on properties of HNBR [J]. Special Purpose Rubber Products, 2021, and Equipment,2021,47(7) : 1-5.

42(2) :50-56. (23] M. A YR e 27wk gE 1], 3L 746 12,2009, 38 (8)

[17] A1, MPUIR I o il o B 4540 S PERERYBIT AL D]. 7 5 7 By B 573-576.

HKH,2021. QU L. Research on compatibilizers of polymer blends[J]. Liaoning
DU W. Study on the preparation, structure and properties of Chemical Industry,2009,38(8) :573-576.
MPU blends[D]. Qingdao: Qingdao University of Science and i EHEA.2023-11-27

Effect of Compatibilizers on Properties of MPU/NBR Blends

.2 2 . .
WANG Han',DONG Yongxiu®, CAO Youhua®,XIAO Jianbin'
(1. Qingdao University of Science and Technology,Qingdao 266042, China;2. Zhejiang Fengmao Technology Co. ,Ltd,Ningbo 315400, China)

Abstract: Acrylate rubber (ACM) and ethylene acrylate rubber (AEM) were used as compatibilizers,
and their effects on the properties of mixed polyurethane rubber (MPU) /nitrile rubber (NBR) blends were
studied. The results showed that adding compatibilizers ACM and AEM to MPU/NBR blends could promote
the co-vulcanization of MPU and NBR, make the vulcanization characteristics between the two more
compatible, and improve the compatibilities, physical properties, heat resistance and thermal oxygen aging
properties of the blends. The compatibilizer AEM improved the performance of the blend better than the
compatibilizer ACM. When the dosage of compatibilizer AEM was 20 phr,the two phases of the blend were
completely compatible.

Key words : compatibilizer; MPU ; NBR ; compatibility



