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Preparation of Low Temperature-Resistant and Non-Asbestos Insulation

CHEN Rong SONG Bo FU Ling KOU Zhaohui
(Xi’ an Aerospace Chemical Propulsion Factory, Xi’an 710025)

Abstract A low temperature-resistant and non-ashestos NBR insulation formula named TI5S06 was preparation
by using fire retardant agent containing halogen—Sb ,aramid fiber and plasticizer. The effect of content of aramid fiber
on erosion perfomance of the insulation was investigated. The effect of content of plasticizer on glass transition tempera-
ture(7T,) of NBR insulation was also studied. The results showed that the optimum linearosion rate is 45 pum/s when
the content of aramid fiber pulp is 10 to 15 portions and the content of aramid fiber staple is 4 to 6 portions, and when
the content of plasticizer DOS is 10 portions, DBP or ATBC is 20 portions, T, of the NBR insulation can reach —-40°C.
In addition, mechanical performance, specific heat capacity and conduction coefficient were tested respectively. The
results showed that mechanical and erosion perfomances of the NBR insulation by using aramid fiber are excellent, and
it made solid rocket engines endure the condition with the temperature from —40°C to 60°C.

Aramid fiber, Vitrification temperature , Insulation , Erosion performance
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Tab.1 Major index and referenced criterion of NBR

insulation with medium acrylonitrile
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Tab.2 Effects of content of fire retardant

agent on perform of insulation

BELIA SR Lt LBehiR RiffemEy Wi W
/5 /umes™  /MPa KFR/%  /geem™
FrERBEMAR] - SRR =510 112 7.06 630 1.19
FrERBEMAR] - SRR =816 98 7.86 706 1.21
SRR B IREHAR =10:20 104 7.93 685 1.23
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Tab.3 Effects of content of aramid fiber

pulp on perform of insulation

FYpa R PoffinEE ks AbeihR
/6 /g-cm™ /MPa /% /pm-s”!
10 1.19 6.12 694 175
15 1.18 6.04 630 149
20 1.18 5.34 403 160
25 1.17 5.11 137 202
30 1.16 4.96 27 227
35 1.16 4.56 35 245
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Fig. 1 Effects of content of aramid fiber pulp on linearosion rate
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Tab.4 Effects of content of aramid fiber staple

( domestic ) on perform of insulation

Ui W VALY C e S 4R
/A /g-(:lrrf3 /MPa /% /}.Lm-sfl

4 1.19 7.93 771 98

6 1.19 8.71 696 45

8 1.18 6.66 378 114

10 1.17 5.10 220 131

12 1.17 4.96 185 144

15 1.16 4.20 47 130
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Fig.2 Effects of content of aramid fiber
staple ( domestic ) on linearosion rate
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Fig.3  Aramid fiber microstructure
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Tab.5 Effects of content of aramid fiber staple

(import) on perform of insulation
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4 1.19 7.06 747 90
6 1.18 7.28 638 54
8 1.19 6.11 425 121
10 1.17 5.82 303 139
12 1.17 5.09 158 119
15 1.16 4.77 78 133
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Fig.4 Effects of content of aramid fiber staple
(import ) on linearosion rate
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Tab.6 Effects of content of plasticizer on T, of insulation

A3 T/C

H &/ 1y DBP DOS ATBC
10 -36.8 -40.65 -36.7
15 -38.4 -45.85 -39.7
20 -40.6 - -40.9
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Tab.7 Adhesion performances of low temperature-resistant

and non-asbestos insulation ( TI506 )

biiER SR ity il B9 5/ MPa
K/J =3.0 4.24
K/J/] =3.0 4.21
K/J/B =1.8 2.19
K/J/B/Y =0.72 1.05
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Tab.8 Comprehensive properties of low temperature-resistant

and non-asbestos insulation ( TI506)

BE p 0. & Y T, [5e

K /geem™ /MPa /%  /mm-s” /C i i
BPE <1.30 6.0~12.0 20~80 <0.20 <-40

Sl 1,19 871 696 0.045 -40.6 69
o, T, Tos O A(RT) ov(RT)  a(8C)
/MPa /MPa /MPa /MPa /W-(mK)™'/kJ-(kg-:K)™ /K

=3.0 =3.0 =1.8 =0.72 - - -
4.24  4.21 2.19 1.05 0.164 1.371 7.699%107°
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