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Comparison of dynamic friction coefficients between smokeless and smoke pyrotechnic propellants

GUO Song', JIANG Xi-bo', JI Long”, FENG Song', PENG Jin-hua'
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. No. 203 Research Institute of China Ordnance Industries, Xian 710065, China)

Abstract; Ignition under friction is one of the important reasons that lead to accidental explosion of pyrotechnic
propellant. Dynamic friction coefficient is a key parameter for determining the energy obtained through friction. A new
method for calculating the dynamic friction coefficient was presented. Based on the physical model of friction sensitivity
tester the theoretical modeling and numerical calculations were performed. The dynamic friction coefficients of black
powder and expired single-base propellant were measured based on this method and related experimental study was carried
out. Meanwhile the effects of different experiment conditions on the dynamic friction coefficient of both propellants were
discussed. The results show that the values of dynamic friction coefficients of both propellants are within the same range.
With the increase of pressure and sliding velocity, the dynamic friction coefficients of both propellants will vary in a
certain degree. The dynamic friction coefficient of black powder is greater than that of expired single-base propellant.
Key words: black powder; expired single-base propellant; dynamic friction coefficients; pyrotechnic propellant
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Fig. 1 The photograph of experimental equipment
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Tab. 2 Dynamic friction coefficient between steel

and steel under two experimental conditions
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Tab. 3 Experiment values of

displacement of upper sliding column

I R HA S/ mm
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Tab. 4 Dynamic friction coefficient of both the pyrotechnic
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Tab. 5 The displacement values under different pressure
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2
‘ LY &1 50°.2.5 MPa 0.6 0.5 0.6 0.6 0.6 0.6 0.5 0.6 0.4 0.6
BRIy 0.7 0.7 0.7 0.8 0.7 0.9 0.9 0.8 0.8 0.7
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Mok 2y 50° 4.9 MPa 0.3 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.3
R A2y 0.5 0.4 0.4 0.4 0.6 0.5 0.4 0.5 0.5 0.5
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Tab. 6 The dynamic friction coefficient under different pressure

Y& 50° 0.5100 ~0.6100  0.26 ~0.37
BRI 2.5 MPa  0.7111~0.8289 0.13~0.19
Y & 50° 0.3354 ~0.4046  0.20 ~0.32
BAEZE 4.9 MPa  0.4217~0.5183  0.10~0.17
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Tab.7 The displacement values under different swinging angle
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Tab. 8 The dynamic friction coefficient

under different swinging angle

ok 2 30° 0.2231 ~0.2969  0.22 ~0.52
B ILZy 2.5 MPa 0.2874 ~0.3326 0.15~0.22
Mok zh 50° 0.5100 ~0.6100  0.26 ~0.37
BfE B LZh 2.5 MPa 0.7111 ~0.8289 0.13~0.19
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