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(a) The overall photograph (b) After the pendulum dropped down
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Table 1 Dynamic friction coefficients between steel and steel under two experimental conditions

0/ p/(MPa) Sexp/ (mm) Sear/ (mm) Friction coefficient between steel and steel
50 3.92 0.6 0.58 0.16
50 4.90 0.4 0.41 0.17
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Table 2 Experimental values of displacement of upper sliding column

Sexp/ (mm)
Sample
No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 No. 10

KNO; 0.2 0.3 0.2 0.2 0.3 0.2 0.3 0.2 0.2 0.2
Mg-Al 0.2 0.3 0.3 0.2 0.2 0.3 0.2 0.4 0.3 0.3
S 0.3 0.3 0.2 0.3 0.5 0.2 0.3 0.4 0.3 0.3
KNO; /S 0.4 0.4 0.4 0.3 0.4 0.3 0.3 0.3 0.3 0.3
KNO, /Mg-Al 0.2 0.3 0.4 0.4 0.3 0.2 0.3 0.3 0.3 0.3
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Table 3 Dynamic friction coefficients between three pyrotechnic simple substances and steel

Sample Dynamic friction coefficient Confidence interval of s /(mm)
KNO; 0.88~0.55 0.1954~0.2646
Mg-Al 0.78~0. 34 0.2217~0.3183

S 0.63~0. 23 0.2474~0.3726
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Table 4 Dynamic friction coefficients between two pyrotechnic compounds and steel

Sample Dynamic {riction coefficient Confidence interval of 5 /(mm)
KNO; /S 0.38~0.22 0.3031~0.3769
KNO; /Mg-Al 0.62~0. 36 0.2498~0.3102
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Measurement of Dynamic Friction Coefficient of
Several Typical Pyrotechnics

JIANG Xi-Bo,GUO Song, FENG Song, PENG Jin-Hua

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

Abstract: Friction is important in the production and application of pyrotechnics,and the dynamic fric-
tion coefficient is a key parameter for quantitative analyzing the friction work. A new method for de-
termining the dynamic friction coefficient is presented, which combines the physical model of MGY-1
friction device with theoretical analysis and numerical calculations. The dynamic {riction coefficients of
three pyrotechnic simple substances including potassium nitrate, magnesium and aluminum alloy and
sulfur,and two pyrotechnic compounds are measured using this method. The results show that the dy-
namic friction coefficients of the pyrotechnics are range values,and the dynamic friction coefficient of
potassium nitrate decreases with the addition of magnesium and aluminum alloy and sulfur. Moreover
the reasons for producing above two phenomena are analyzed theoretically.

Key words: pyrotechnics;dynamic friction coefficient; pendulum friction device;numerical calculation
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