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Study on The Performance of EPDM/CR Blending Insulation
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(1 Hubei Institute of Aerospace Chemical Technology , Xiangyang 441003)
(2 Xi’an Aerospace Composites Research Institute, Xi’an 710025)
Abstract  Blending different kinds of rubber was one of the effective ways to improve the properties of

products. By blending part of chloroprene rubber (CR) into EPDM rubber, the influence law of blending insulation
properties was studied. The results show that, properties can be improved by blending CR with EPDM rubber. When
the content of CR is no more than 30 parts by weight, the vulcanization properties, heat resistance and tensile
properties of the blended rubber can be improved obviously. And the glass transition temperature, preparation
technology and other basic characteristics of rubber blends do not change substantially. In addition, the ablation test
results show that the addition of CR increases the deposition amount on the surface of aramid fiber after ablative
substrate, which is beneficial to improve the ablative resistance of insulation. The application results show that the
tensile strength and ablation performance of EPDM/CR blending insulation is better than that of the single EPDM

rubber insulation.
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Tab.1 Composition of test formulas BE
%S EPDM CR MgO Zn0 DCP
1* 100 0 4 5 3
2f 90 10 4 5 3
3* 80 20 4 5 3
4% 70 30 4 5 3
5* 60 40 4 5 3
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Tab.2 Vulcanization characteristics'

e TR Ly,/min T, /Nem T /Nem  AT/N.m
1 33.62 2.507 1.616 0.891
2* 18.22 2.150 1.294 0.856
3" 14.54 2.108 1.218 0.890
4* 13.90 1.972 1.127 0.845
5* 13.86 1.940 1.075 0.865
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Fig. 1 Effect of CR content on vulcanization of rubber blend



3.0

25
| |
20 . n m oy
; »
515
= ¢ 'S
&= 1-0 ’ ’ Mmin
05
1.04 . ‘ : ‘ .
0 10 20 30 40 50
CRFAE/%(w)

2 CR XTI A B HLAE A 52

Fig. 2 Effect of CR content on vulcanizing torque of rubber blend
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Fig. 3 DSC curves of blended rubber with different CR content
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Fig. 4 Thermo—gravimetric curves of blended rubber
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Tab.3 Effect of CR content on thermo—gravimetric ratio

of rubber blend
RNy —94(320 °C) B(460 °C)  BKEXR
P RERI% PR HER/% 1%
1 0 92.24 92.24
2# 6.11 85.24 91.35
3% 7.50 75.69 83.19
4% 10.71 66.95 77.66
5% 14.22 56.94 71.16
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Fig. 5 Effect of CR content on thermo—gravimetric ratio of

rubber blend
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Fig. 6 Glass transition peaks of rubber blends with different CR
content
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Tab.4 Effect of CR content on glass transition temperature

of rubber blend
RS 1/C  TC | RS T,/C T,/C
1* -41.78 - 4* -45.73 -
2* -43.18 - 5* -43.64 2452
3* -43.18 -
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Fig.7 Effect of CR content on mechanical properties of rubber
blend
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Tab.5 Composition of test formulas e
ke Fre BREF AHS Armoc
EPDM CR MgO ZnO DCP § . § N

it I 2 ¢ A B

6" 80 20 4 5 3 10 0 0 0

7* 80 20 4 5 3 0 10 0 0

8" 80 20 4 5 3 0 0 10 0

9* 80 20 4 5 3 0 0 0 10
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Tab. 6 Influence of fiber varieties on properties of blended

rubber
e i aes o/MPa 81% APt /mms™
6" 8.15 26.7 0.135
7* 4.36 59.1 0.175
8* 3.03 130.3 0.217
9* 11.23 17.5 0.229
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Fig. 9 SEM images of aramid fiber filled with ablative rubber
blend
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Tab.7 Composition of test formulas hE
ke SAASIO, RAHSIO,
EPDM CR MgO ZnO DCP )
i (HL-380) (HL-200)
10* 80 20 4 5 3 20
1 80 20 4 5 3 20
12% 80 20 4 5 3 20
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Tab. 8 Effect of filler types on insulation properties
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10* 5.48 941 487 875
1* 6.52 895 5.52 838
12* 8.26 803 7.78 815
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Tab.9 Comprehensive performance of blended rubber insulation

FERARE a/MPa 81% plg-cm™ Lepeih / mmes™ Ly, /min T/C
EPDM/CR Jf-F§ 8.12 567 0.08 16 -42
EPDM 6.55 588 0.11 23 -42

" 1) A 160 Cx1 h,

KOLRLY, 55— EPDM 4 4 JZ M I,
EPDM/CR Jf HIAZ B 46 HUZ A HE AR5 B 5 1 1 249%
LB SRR T 27 % , 160 “CH Y LB AL 1] 456 1
#30% .

3 &g

(1)7E EPDM HJf: i & CR AT DL gl sg A R
fiE. 4 EPDM/CR Jf AR H CR AT B A KT 30 43
I, IF RSB B AR AR B BE RN A )~
AE R LAAS 21 B S ke, i O AR S F) 3 38 A 7 2 3
JE il T AR I A S R A AR TS

(2) %8~ L PRl B 45 2R 3R B, CRAYTR A I
THEEM Bl S T DT 4 AT dE R T R DR B A AT
P e A T2 A TG PR RE

(3)EPDM/CR JF HIAR B 4 $A2 (A58 B B ot
PEREFIGR AL AR T 52— EPDM 48 342

S 3Lk

(1] BRSSO T =400 (M. b
A AR T T R, 1996:730-733.

LIANG Xingyu, ZHOU Muying. Handbook of rubber
industry (Vol. 3) [M]. Beijing: Chemical Industry Press, 1996
730-733.

[2] KOLE S, ROY S, BHOWMICK A K. Influence of
chemical interaction on the properties of silicone~EPDM rubber
blend[ ] ]. Polymer, 1995,36( 17):3273.

[3] KOLE S,BHATTACHARYA A K,BHOWMICK A K, et
al. Influence of curative, filler, compatibilizer, domain size, and
blend ratio on the dynamic mechanical properties of silicone-EPDM
blends[J]. Journal of Applied Polymer Science, 1993 ,48(3):529.

[4] HERRING L Q. Elastomeric insulating materials for
rocket motors[ PJ. USP,4,501,841. 1985-02-26.

[5] YEZZI C A, MOORE B B. Characterization of Kevlar/
EPDM rubbers for use as rocket motor case insulators [R]. ATAA/
AS ME/SAE/ASEE 22nd Joint Propulsion Conference, Newyork,
USA:ATAA,1986-01.

FHIMEIT.Z  hitp://www.yhelgy.com 20234 4554

(6] PEZ R . WA KHT IR I 5 TR [(M]. Jbst.
[T MR , 2014 : 406-407.

PANG Aimin. Solid rocket propellant theory and engineering
[M]. Beijing: China Aeropace Press, 2014:406—-407.

[7] KESIYA G, BISHNU P, SMITA M, et al. Recent
developments in elastomeric heat shielding materials for solid
rocket motor casing application for future perspective [J].
Polymer Advance Technology,2018,29:8-21.

(8] XIHE, 88 405 , REE 45 . BRI ML B2 BB
WEFEIAR B A TR H5 LT ). ERIR L At ,2019,40(3) : 60-64.

LIU Hui, ZENG Jinfang, YU Huiqin, et al. Research status
and development tendency of ablation resistance—flexibility—heat
insulation lay materials [1l. Special Purpose Rubber Products,
2019,40(3) : 60-64.

(O] i A&, BT, NG . AU Tl T (5 — 23 W)
(M. Jbat: A Toll ittt 1996:328-329.

XIE Suizhi, LIU Dengxiang, ZHOU Mingluan. Handbook of
rubber industry (Vol. 1)[M]. Beijing: Chemical Industry Press,
1996:328-329.

[10] DAS A, DEBNATH S C, et al. Evaluation of physical
properties and curing characteristics of silica—filled ethylene—
propylene—diene ter—polymer in the presence of chloroprenerubber
[J]. Journal of Applied Polymer Science ,2004,93(5) : 196-200.

(1] RRA . AR IBTF S SR AR [M ], Jbat A2y
Tl Hi ikt , 1998:79-82.

DENG Bencheng. Rubber and plastic blending technology
[(M]. Beijing: Chemical Industry Press, 1998:79-82.

L12] JA e REEF, S, 4% TR Pl 5 i
SPHTL T ) RERMR I L 2005, 26(5) :43-45.

ZHOU Shuhua, LIU Yili, ZHOU Zhicheng, et al.
Determination of composition in chloroprene rubbe [J]. Special
Purpose Rubber Products,2005,26(5) :43-45.

L13] SR, SR B , I 4, 2 . EPDM/CR LR ¥ 9t
FELT] AR T, 1998,45(1) : 3-8.

ZHANG Xiangfu,ZHANG Yinxi, HE Yunxiang, et al. Study on
EPDM/CR blend[J]. China Rubber Industry, 1998,45(1) :3-8.



