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Fig.2 DSC curves on the interaction of GAP-base polyure-

thane with 4/7D
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Three-dimensional video microscope photographs of 4/7D and 4/7D-B10
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Table 1 Energy property parameters of single-base propellants coated by GAP-based polyurethane
content of coating f/k) - kg™ R
No. T,/K V/L - ke’ ny, /mol « k
layer /% theoretical experimental & N 8
4/7D L 1046 1028 3081 915 4.61
4/7D-B7 7.05 1005 = 2785 973 5.19
4/7D-B10 9.67 988 966 2678 994 5.41
4/7D-B13 11.88 972 - 2588 1013 5.59
Note: fis powder force; T, is detonation temperature; V is specific volume; ny, is the nitrogen moles in combustion gases.
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Table 2 Characteristic parameters of the closed bomb test and the value of P, of gun propellants

[ Pm Ui P'm L, Lo Lo.s
sample -1 B, -1 -1 -1 -1 -1 -1 P
/ms /MPa /ms /MPa - ms /MPa™" -+ s /MPa™" - s /MPa™" -+ s
4/7D 4.27 249.10 3.33 145.10 0.151 3.905 3.029 3.528 0.090
4/7D-B7 6.88 240.34 6.05 136.01 0.453 3.402 1.991 3.268 0.293
4/7D-B10 8.37 233.66 7.27 128.16 0.480 3.466 1.634 3.259 0.340
4/7D-B12 9.27 231.13 8.17 124.18 0.489 3.343 1.480 3.090 0.358

Note: p.,, t, is the maximum pressure and its corresponding time; p'., ' is the maximum value of dp/dt and its corresponding time; B, is the relative pressures at

split point; Ly, Ly ¢, Ly 5 is the dynamic vivacity at split point, B=0.1 and B=0.3, respectively; P, is the progression factor.
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Energy and Combustion Properties of the GAP-base Polyurethane Coated Single-base Propellants

ZHENG Qi-long', TIAN Shu-chun’, ZHOU Wei-liang' , XIAO Le-qin'
(1. School of Chemical Engineering ,Nanjing University of Science and Technology, Nanjing 210094, China; 2. Xi'an North Huian Chemical Industries Co. ,
LTD. , Xi'an 710302, China)

Abstract. To improve the combustion performances of single-base propellant, GAP-base polyurethane was used as the coating ma-
terial, the 4/7 single-base propellant was coated by using premixed-sprayed-cured technology. The effect of coating was observed
by a three-dimensional video microscope. The compatibility of GAP-base polyurethane and single-base propellant was investigated
by differential scanning calorimetry( DSC). The energies and combustion performances of coated single-base propellant were stud-
ied through theoretical calculation and closed-bomb test. The results show that the thickness of GAP-base polyurethane layer is rel-
atively uniform, which has good adhesion and good compatibility with the single-base propellant. The introduction of GAP-base
polyurethane makes the powder force and detonation temperature of gun propellant decrease, but the powder force is significantly
lower than that of the inert polymer. GAP-base polyurethane coated single-base propellant has significant combustion progressivi-
ty, with increasing the coated amount, the progressivity gradually increases. Compared with the single-base propellant, the rela-
tive pressures at split point( B,) of the GAP-base polyurethane coated single-base propellant with the coated amount of 7.05%
9.67% and 11.88% , increases from 0.151 to 0.453, 0.480 and 0.489 respectively, and the values of the progression factor(P,)
increases from 0.090 to 0.293, 0.340 and 0.358, respectively.
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