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Fig.2 Geometrical interpretation of the solution method.
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Table 1 Parameters used for the theoretical calculation.

Parameter Value Remarks
Heat conductivity, A [W - m~! - K] 1.56 Obtained by the formulae in Ref. 13)
Density, o [kg - m~3] 1890 Obtained by the formula in Ref. 14)
Heat capacity, c[J - kg~ ! - K71] 1000 Obtained by the formula in Ref. 14)
Heat of reaction, Qs [J - kg~ 1] 6.3x10¢  Measured by bomb calorimeter
Pre—exponential factor, Zp [s 1] 3.2x1013  Obtained by Kissinger’s method
Activation energy, Eu [J + mol~1] 187300 Obtained by Kissinger's method
Universal gas constant, R« [J - mol~! - K] 8.314
Absorptivity, a[—] 0.89 Measured by spectrophotometer
Initial temperature of solid phase, Ti [K] 293
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Fig.9 Temperature histories on the surface irradiated by la-
ser.
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An approximate theory of the laser—induced ignition of boron / potassium nitrate pyrotechnic under the condition of
one—dimensional heat input was discussed. The surface temperature, at which the exothermic chemical reaction could be
sustained without the heat input by laser irradiation, was theoretically derived. In the process of the derivation, the exo-
thermic chemical reaction of boron and potassium nitrate was assumed to occur in the immediate vicinity of the surface
heated up by laser irradiation. The surface temperature profile was obtained by solving the heat conduction equation in
which an Arrhenius type chemical reaction source was incorporated. The equation was approximately solved by adopt-
ing the solution method proposed by Friedman. Since the derived surface temperature well agreed with the surface tem-
perature measured at the onset of ignition in the laser ignition test, it was found that the derived surface temperature
could be used as the laser ignition criterion. The ignition delay derived from this technique was in good agreement with
the test result in the range of the laser power density utilized in the test.
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