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Fig.1 The digital photos of XLDB propellants under various

curing conditions
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Fig.2 The SEM images of XLDB propellants under various

curing conditions
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Effect of curing temperature on the curing state of interstitial-casted XLDB propellants

curing temperature curing time /day

/°C 1 2 4 7 10 15 20

25 grade 1 grade 2 grade 3 grade 4 grade 4 grade 4 grade 4
45 grade 2 grade 3 grade 4 grade 4 grade 4 grade 4 -

60 grade 2 grade 3 grade 3 grade 3 grade 3 grade 3 -

70 grade 2 grade 2 grade 2 grade 2 - - -

F 2[R R XPRLEE XLDB gt 50 A B 5% i

Table 2  Effect of curing temperature on the tensile property of interstitial-casted XLDB propellants

curing curing time / day
temperature 2 4 7 10 15 20
/c o /MPa & /% o, /MPa & /% o, /MPa & /% o, /MPa & /% o /MPa & /% o /MPa & /%
25 - - 0.17 12 0.39 0.53 56 0.72 78 0.85 92
45 0.39 67 0.68 82 1.05 103 1.21 115 1.24 119 1.22 118
60 0.35 28 0.62 61 0.91 0.93 86 0.92 85 - -
70 0.59 39 0.76 43 0.75 0.69 31 - - - -
Note: o, is the maximum tensile strength. & is the maximum elongation.
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Fig.3 The dependence of tensile strength of interstitial-casted

XLDB propellants on the curing time
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Table 3  Effect of curing temperature on the burn rate of interstitial-casted XLDB propellant(20 °C)
| u/ mme-s™ n
sample
P 5MPa 7 MPa 9 MPa 12 MPa 14 MPa 16 MPa 18 MPa 5-7 MPa 7-9 MPa 9-12 MPa 12-14 MPa 14-16 MPa 16-18 MPa
25°,20d 10.72 1193 12.81 13.19 13.50 13.92 14.68 0.32 0.28 0.10 0.15 0.23 0.48
45°C,10d 11.12 12.24 13.12 1350 13.65 14.09 14.76 0.28 0.27 0.10 0.06 0.25 0.35
60 °C,7 d 9.35 10.65 11.40 11.89 1235 13.21 14.39 0.39 0.27 0.15 0.25 0.51 0.71
70 °C,7 d 7.35 8.12 8.87 10.18 11.24 12.29 13.45 0.30 0.35 0.48 0.64 0.67 0.76
Note: w is burning rate. n is pressure exponent.
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Fig.4 The dependence of burn rate of XLDB propellants on

the chamber pressure
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Effect of the Temperature on the Curing Process of Interstitial-casted XLDB Propellant

LI Xiao-jiang, REN Zhi, LIU Meng, LI Jun-qgiang, WU Xiong-gang

(Xi"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The cross-linked modified double base (XLDB) propellants have been prepared by an interstitial-casting technique.
The effect of the temperature on the curing quality has been investigated. By observation of the dependence of micro-structure of
the propellants on curing time, the possible curing mechanisms of the XLDB propellants has been proposed. The effect of temper-
ature the curing quality of interstitial-casted XLDB propellants has been clarified. A step-curing temperature scheme has been pro-
posed. To provide sufficient time for the smooth completion of the physical curing processes, the curing temperature of the initial
stage should be lower than 45 °C, and the curing temperature of the ending stage should be increase to 60 °C, so as to accelerate
the completion of the chemical curing process. The results show that the curing temperature is the key factor that determines the
curing quality and the performances of the interstitial-casted XLDB propellants. Along with temperature rise, the increasing ex-
tent of chemical curing rate is higher than the physical curing rate, the performances of these propellants dependent largely on
the ratio of the physical to chemical curing. A higher temperature at the initial stage is not preferable for the quality improvement
of the propellants.

Key words: cross-linked modified double base (XLDB) propellant; interstitial-casting process; curing temperature; mechanical
properties;burn rate
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