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Fig.1 Typical combustion processes of B/BaCrO, (14 : 86) delay composite
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Fig.3 Typical shapes of solid products of delay composite with 8% B
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Fig.4 Typical shapes of solid products of delay composites with 12% B
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Table 1 The comparison results of XRD curves of products

26/(°)
products
8% B 14% B
14.16 24.62 . 14.12 24.60 .
BaB, 0,
25.34 43.82 .54.88 25.32 .43.30
5.0 14.16 22.92 . 14.12 23.04 28.52 .
23 28.24 43.82 30.56 .43.30 ,48.70
13.54 33.94 .
Ba0 - 42.56 46. 14
Cr,0, 24.62 23.04.33.94 36.82
CrB, - 29.18 46.14

F2 B/BaCrO, M RERIMKIRF= I AW IES
Table 2 Thermo-physical parameters and possible

products of combustion of B/BaCrO,

substance melting point/°C boiling point/C Reference
glass B, 0, 294 2100 [4]
crystal B, 05 450 1500 [4]
BaO 1918 2000 [4]
Cr, 04 2266 4000 [4]
CrB, 842 - [5]
a-BaB, 0, 1095 - [6]
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Fig.6  Burning rate of B/BaCrO, at 0.1 MPa
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Analysis on Combustion Characteristics of B/BaCrO, Delay Composition

WU Shuang-zhang, SHEN Rui-qi, YE Ying-hua, LI Shi-lei

(School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Combustion characteristics of B/BaCrO, delay composition were obtained by the technique of high speed camera. Results
show that there exist the pulsed combustions and gas flow in the combustion process of B/BaCrO, delay composites. The condensed
phases of products depend on the content of B,in which the phase is melted drops at lower content of B,but layered substances at
higher content of B. When the different pressure of the composition surface is stronger than the stress strength of the solid products,
the solid products will be pulled from the composite surface and flow with the gas. The thickness of layered substance of 14% B was
1.2 mm,and the blowed periods of layered substance of 14% B was 17.8 ms. The burning rate of B/BaCrO, delay composites
increase with the content of B in the range of 8% —16% .

Key words: applied chemistry; combustion characteristics; flame structure; B/BaCrO, delay composite
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Applied Study on Estimate-calculating Tensile Intensity of
Dissolution-adding-plasticity Propellant by Polymer Theory

DU Ping, HE Wei-dong, WANG Ze-shan
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Applying polymer theory, exploring study on theoretical estimate-calculating tensile intensity of dissolution-adding-
plasticity propellant is put up from the side of chemical bond and intermolecular force. Selecting single-base ( SB) , double-base
(DB) and TEGDN propellant, theorital-calculation method of tensile intensity of dissolution-adding-plasticity propellant was studied
deeply. Tensile intensities of propellant were tested in the meantime, and compared with theoretical estimate-calculation. It shows
that theorital tensile intensity of SB, DB and TEGDN were calculated to be 3.8 x 10’ N + m ™, 11.2 x 10° N -+ m™* and
10.1 x10° N « m™? respectively. Their testing values were 3.1 x 10’ N + m™*,10.6 x 10° N + m > and 8.9 x 10° N » m?,
respectively. It can be concluded that tensile intensity of propellant is mainly provided by intermolecular Van der Waals force.
Tensile intensity of dissolution-adding-plasticity propellant can be calculated theoretically by polymer theory.

Key words: materials; polymer; propellant; theoretical calculation; tensile intensity; estimate



