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Fabrication and Performances of Fabrics Reinforced

Ethylene—Propylene—Diene Monomer Insulations

LIU Yongxing' ZHAO Yuan’ ZHANG Weihai’ LIU Wei' WU Zhanpeng'
(1 Key Laboratory of Carbon Fiber and Functional Polymers , Beijing University of Chemical Technology, Beijing  100029)
(2 Xian North Huian Chemical Industries Co Ltd, Xian 414525)

Abstract  Conventional chopped fiber reinforced insulations have poor lateral properties, low interlaminar shear
strength, and insufficient impact resistance. We prepared several fabric reinforced ethylene—propylene—diene monomer
(EPDM) insulations. The effects of methods of fiber surface modification on the adhesion properties between EPDM and
fabrics including polyimide (PI),aramid (F-12) and carbon fiber (CF) was investigated. We choose preferred fiber
treatment methods to modify the fabrics and fabricate several fabric reinforced EPDM insulations. The mechanical properties
and ablation resistance of the insulations were characterized by tensile strength , elongation at break and linear ablation.
The results show that the tensile strength of the insulations are all above 30 MPa, and the ablation resistance is excellent.
Under the three fabric—specific woven structures, PI/EPDM has lower ablation rate, the most complete carbon layer
retention, so PI/EPDM is expected to be used in high—performance solid rocket motors.

Key words Ethylene—propylene—diene monome (EPDM) , Fabric, Peel strength, Ablative resistance,

Insulation material
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Tab.1 The main experimental materials
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Tab. 2 Effect of coupling treatment of fabrics on the peel
strength between fabrics and EPDM

P YA KH-550 TR PR BB
il W% JUN E/N-mm Y
0 19.63 0.790 RT
0.2 30.25 1.210 RT
F-12 0.6 33.25 1.330 RT
1.0 28.50 1.135 RT
0.6 (DMF Fil4h 2 36.47 1.459 RT
0 13.49 0.540 RT
0.2 32.70 1.308 RT
PI 0.6 34.86 1.394 RT
1.0 36.07 1.443 RT
1.0% (NaOH AL FE)  92.49 3.700 R
0 8.135 0.325 T
CF 0.2 10.20 0.405 T
0.2 (HNO, it b 21 7.65 0.310 T
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Fig. 1 Possible reaction between F-12 and KH550
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Tab. 3 Effect of adhesive treatment of F—12 and PI fabrics
on the peel strength between fabrics and EPDM

p—— ESEdt] TFYgRE PIHREER BR
- Jran HIIN JE/N-mm™ B2
CH 84.89 3.395 RA/AT
CH-EPDM 27.42 1.095 RA/AT
F-12/ BK 77.04 3.075 RA/AT
EPDM BK-EPDM 39.46 1.575 RA/AT
CH-BK 138.08 5.525 RA/AT
CH-BK-EPDM 106.07 4.240 RA/AT
CH 13.84 0.550 RA/AT
CH-EPDM 18.88 0.755 RA/AT
BK 32.01 1.280 RA/AT

PI/EPDM
BK-EPDM 29.03 1.155 RA/AT
CH-BK 69.21 2.770 RA/AT
CH-BK-EPDM 71.51 2.860 RA/AT
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Tab.4 Mechanical properties and ablation resistance of
different fabrics reinforced thermal insulation materials.

SR i@f Tﬁjﬁﬁrﬁ %ﬁ%‘%}iﬁ%ﬁ
F-12/EPDM C 466.6 28.5

PI/EPDM B 36.8 30.0

CF/EPDM A 319 16.3
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Fig. 2 Pictures of stretching samples
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Fig. 3 SEM of the fracture site of the tensile samples
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Fig. 4 Pictures of ablation samples
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Fig. 5 SEM of the ablation samples
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