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A Study on Crack Propagation of Solid Propellant by
Rapid Pressurization

Jaeseok Ha* - Jaehoon Kim*' - Hoyoung Yang*

ABSTRACT

An experiment of rapid pressurization-induced crack propagation of solid propellant was conducted
by using a windowed test chamber. A pre-cracked specimen of solid propellant is installed in the
chamber, and highly compressed nitrogen gas in a accumulator pressurizes the chamber until the
chamber pressure reaches set-up pressure to make the chamber depressurization. Pressure-time trace
was obtained from the experimental result, and pressurization rate was defined from the trace. In this
study, three pressurization rates (64.34, 73.86 and 8544 MPa/s) are considered, and propagation
lengths are measured. Also, a progression of the crack propagation recorded by a high-speed digital

camera is presented.
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i Fig. 1 Geometry and dimensions of specimen
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Fig. 2 Schematic diagram of experimental setup

Fig. 3 Specimen fixed in a specimen holder
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Fig. 4 Typical pressure-time trace of the experiment
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Fig. 5 Pressure—time traces at (a) 64.34 MPa/s, (b)
73.86 MPa/s, and (c) 85.44 MPa/s
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Fig. 6 Crack propagation lengths and contour at (a) 64.34
MPa/s, (b) 7386 MPa/s, and (c) 8544 MPa/s
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(a) 255.073 ms

(b) 280.435 ms

(©) 292.754 ms
Fig. 7 Image sequences of the crack propagation at (a)
256073 ms, (b 280435 ms, and () 22.7%4 ms

under 8544 MPa/s
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