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Table 1 Results of the accelerated lifetime test
by 71 °C method

the ratio compared

time corresponding delay time X

with initial average
/h year /s /s /s

value/ %

0 0 3.01 ~3.52 3.27 0.087 0
60 1 3.49~3.84 3.63 0.09 18
180 3 3.64~3.96  3.78 0.07 15.6
300 5 3.74 ~4.05 3.85 0.097 17.7
420 7 3.52~4.00 3.80 0.097 16.2
600 10 3.75~4.10 3.88 0.082 18.6
660 11 3.81~4.00 3.91 0.058 19.5
700 13 3.51~4.18 3.91 0.125 19.5
900 15 3.76 ~4.07 3.92 0.07 19.8

2 ZEHEBARATPFEREER
Table 2 Results of the delayer static life test

delay time X S
product time experimental time

/s /s /s

1987 1989 3.30 ~3.60 3.46 0.08
1991 3.26 ~4.10 3.74 0.16
1993 3.46 ~4.15 3.71 0.16
1995 3.59~4.07 3.71  0.16
1997 3.66 ~4.43 4.10  0.20
1989 1991 3.40 ~4.15 3.71 0.15
1993 3.47 ~4.33 3.79 0.16
1995 3.48 ~4.19 3.77 0.20
1997 3.58 ~4.17 4.15 0.26
1999 3.58 ~4.54 4.06 0.21
1990 1993 3.35~4.43 3.72  0.19
1994 3.29~3.94 3.57  0.17
1996 3.62 ~4.40 3.930.20
1998 3.68 ~4.56 4.18 0.25
2000 3.66 ~4.60 4.13  0.27
1991 1993 3.18 ~3.90 3.51  0.20
1995 3.38~4.23 3.64 0.21
1997 3.45~4.09 3.67 0.15
1999 3.60 ~4.45 3.96 0.24
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(a) SEM of the silicon powder
after grinding time 15 h

A (b) SEM of the silicon powde;
after grinding time 30 h
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Fig.2 SEM of the silicon powder after different grinding time
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Table 3 Influence of different grinding time on the

delay precision of silicon type delay composition

batch grinding time range of delay X S
/h /s /s /s
1-1 15 2.95~3.28 3.13 0.07
1-2 15 3.08 ~3.34 3.20 0.07
2-1 30 2.89~3.12 2.98 0.04
22 30 2.81 ~3.00 2.91 0.05
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Table 4 Change in the thickness of oxide film

on the silicon power surface in air

time/h 0 10 20 60 90

thickness of oxide film/nm 1.04 1.50 1.66 1.80 1.80
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Table 5 Change in the thickness of oxide film on the

silicon power surface by 180 °C accelerated aging

time/h 0 1 3 6

thickness of oxide film/nm 1.04 1.70 1.79 1.84
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Table 6 Delay time of the silicon type delay composition without taking accelerated aging

aging

test in normal temperature

test in low temperature

the ratio compared

the ratio compared with the the ratio compared

corresponding delay — delay _
time ) S with initial ) X S same year average value with initial
year time time
/h . /s /s average value /s /s in normal temperature average value
’ /% ’ /% /%
0 0 2.95~3.28 3.13 0.07 0 3.54~3.82 3.69  0.06 17.9 17.9
60 1 2.87~3.63 3.34 0.13 6.7 3.63~4.39 4.06 0.18 21.5 29.7
180 3 3.36 ~3.75 3.56 0.09 13.7 4.07 ~4.57 4.29 0.14 20.5 37.0
300 5 3.46 ~3.84 3.64 0.09 16.3 3.83~4.46 4.28 0.15 17.6 36.7
420 7 3.47~3.89 3.71 0.11 18.5 3.93~4.69 4.42 0.18 19.1 41.2
540 9 3.42~3.86 3.69 0.11 17.9 3.88~4.83 4.37 0.25 18.4 39.6
660 11 3.49~3.94 3.71 0.12 18.5 4.05~4.75 4.43 0.16 19.4 41.5
780 13 3.57~3.86 3.70 0.07 18.2 4.11 ~4.71 4.49 0.15 21.4 43.5
900 15 3.47~3.91 3.75 0.11 19.8 3.87~4.70 4.34 0.21 15.7 38.7
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Table 7 Delay time of the silicon type delay composition with taking accelerated aging
test in normal temperature test in low temperature
aging the ratio compared the ratio compared with the the ratio compared
corresponding delay _ delay _
time . X S with initial ) X S same year average value with initial
year time time
/h /s /s average value /s /s in normal temperature average value
s /% /S /% /%
0 0 2.89~3.12 2.98 0.04 0 3.17~3.61 3.42 0.08 14.8 14.8
60 1 2.86 ~3.04 2.98 0.04 0 3.34~3.66 3.50 0.06 17.4 17.4
180 3 2.86 ~3.12 3.02 0.05 1.3 3.28~3.78 3.51 0.10 16.2 17.8
300 5 2.92~3.14 3.04 0.05 2.0 3.35~3.64 3.50 0.07 15.1 17.4
420 7 2.97 ~3.16 3.06 0.05 2.7 3.31~3.65 3.51 0.08 14.7 17.8
540 9 2.98~3.16 3.08 0.05 3.4 3.41~3.75 3.59 0.07 16.6 20.5
660 11 2.96 ~3.19 3.09 0.06 3.7 3.37~3.72 3.54 0.08 14.6 18.8
780 13 2.98~3.19 3.09 0.06 3.7 3.20~3.71 3.50 0.12 13.3 17.4
0 0 2.89~3.12 2.98 0.04 0 3.17~3.61 3.42 0.08 14.8 14.8
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Mechanical Properties of the Aviation Kerosene Gels

with Hydroxypropyl Cellulose as a Gelator

LIU Kai-giang', CHEN Tian', WANG Ning-fei’, FANG Yu'
(1. School of Chemistry and Materials Science, Shaanxi Normal University, Xi'an 710062, China;

2. School of Electro-Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The mechanical properties of the aviation kerosene gels with hydroxypropyl cellulose as a gelator are studied by using a

soft-solid tester. It is found that the contents of the components excepting the solvent and the gelator,including surfactants, stabilizers

and other additives influence the yield stress of the gels significantly. The yield stress increases along with increasing the concentra-

tion of the gelator or that of the surfactant, OP-10. Introduction of the stabilizer C accelerates the formation of the gels and improves

the performance of the gels subject to shear force.

Key words: materials physics; gel; aviation kerosene; hydroxypropyl cellulose; surfactant
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Study on the Stability of Keeping Silicon Type Delay Composition

in Storage and of Silicon Powder Surface

WANG Zhi-xin', LI Guo-xin', LAO Yun-liang', LI Hao®,
WANG Lin-lin*, WANG Li-na’, WANG He’
(1. LAB of Prevent and Control of Explosion Disaster, Beijing Institute of Technology, Beijing 100081, China;
2. Military Representative Office of No. 474 PLA Stationed in Fushun, Fushun 113003, China)

Abstract; By analyzing the storage rules of silicon type delay composition and characterizing the surface oxidation film of silicon

powder under different conditions by Electron Spectroscopy for Chemical Analysis( ESCA) ,it was concluded that the ultimate reason

for the drift of delay time of this composition was the generation of oxidation film between the combustible agent and the oxidation

agent during the course of storage, and the delay time was prolonged. By increasing the grind time of silicon powder, the delay

precision of this composition was improved. With the method of high-temperature accelerated aging, the diffusing dynamic balance of

interface between the combustible agent and the oxidation agent achieved,then the delay precision and the storage stability of this

composition enhanced.

Key words: analytical chemistry; silicon type delay composition; granularity; oxidation film; accelerated aging test; storage;

stability



