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Preparation and Performances of Inorganic-organic

Nanostructured Ablative Material

GAO Jun-chi, YANG Rong-jie
(School of Materials Science and Engineering, Beijing Institute of Techn®logy.. Beijng 100081, China)

Abstract: In order to prepare insulator material with low linear ablative rate, smoke and density, the inorganic-
organic nanostructured ablative material was prepared with octavinylsilsequioxane (OVP) and ethylene propylene
diene monomer rubber (EPDM) by twin roller mixer. The mechanical properties, linear ablative rate, smoke and
density of the EPDM insulator materials were determined.. The results show that compared with the EPDM
insulator materials containing ammonium phosphate . part#eplacement of OVP for APP lowered linear ablative rate
greatly, from 0.077mm/s to 0. 056mm/s, smoke afd(density also declined.

Key words: material science; octavinylsilsequioxane; ethylene propylene diene monomer; ablative material

. ,OVP
: (1 — (POSS)
. . J. H. Koo POSS
’ Le-8] D
(28] . OvPpP (APP),
s , EPDM .
— 1
OVP) EPDM s
EPDM , , :EPDM, , ;OVP,
:2007-08-29; :2007-10-06

(1976 —), s N o



30 6 , : - 59
,  48pm (APP); ; )
EPDM s o s 2 s
15min 70 C 6% OVP ,
s 160 C o 0
o 2.3
( N )
GB/T528-92 ., DXLL-5000 (SEM), 1, s ovp
s 500 mm/min, 20 C; EPDM ; OVP
- GJB323A-96 s EPDM s s
20s; (800 C) s o Oovp
S-4800 o
2
EPDM
a) & b) EAPP/
) APP , (a) & APP (b) FAPP/OVP
OvVP 69 ( ) APP,
2.1 ) 1 APP(a) APP/OVP(b) EPDM
‘ . SEM
° Fig. 1| SEM micrograph for the combustion residue of
1 EPDM

Table 1 Mechanical properties of the EPDM

ablative material

Filler Tensile strength/MPa Elongation at break/%

APP 6.23 619

APP/OVP 6. 54 560
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2 EPDM

Table 2 Linear ablative rate and density

of the EPDM ablative material

Filler Linear ablative reat/(mme+s ') p/(g+cm™?)

APP 0.077 1.10
APP/OVP 0. 056 1.06
2 , ovp
, OVP EPDM

the EPDM containing APP and APP/OVP
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b
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Table 3 Ray permeation rate of the EPDM
ablative material
Infrared ray Visible light Laser
Filler permeation permeation permeation
rate/ % rate/ % rate/ %
APP 58.4 33.1 0
APP/OVP 62.7 34. 6 0
3
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