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Unsteady Internal Ballistic Analysis of
Solid Rocket Motors with Erosive Burning

Mingyung Cho* - Junyoung Heo* - Hong-Gye Sung***

ABSTRACT

A typical unsteady internal ballistic analysis model was proposed to take account the erosive
burning with the variance of local velocity and pressure along grain surface to the axis of a solid
rocket combustor. The model introduced in this study showed good agreements with the results
of previous research. It was investigated that the combustion pressure, grain length, initial

temperature, and vaporization temperature of propellant affect on the erosive burning.
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Table 1. Motor characteristics[5]

Input parameter Value
Initial reference pressure (kPa) 2757.90
Grain

Outer diameter (mm) 63.0
Inner diameter (mm) 25.4
Length (mm) 708

Comb. gas and burning rate characteristics

Propellant flame temperature (K) | 3056

Propellant surface temperature (K) | 1128

Burning rate constant 0.0492
Burning rate exponent 0.36
Specific heat ratio () 1.21
Propellant specific heat (J/kg-K) 1508
Propellant density (kg/m’) 1742
Gas specific heat (J/kg-K) 1845
Gas absolute viscosity (kg/m-s) 8.19x10”
Gas Prandtl number 0.82
Specific gas constant (J/kg-K) 318
Nozzle

Nozzle throat diameter (mm) ‘ 23.5
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