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ABSTRACT

Test equipment was designed and manufactured to evaluate thermal reaction characteristic of
internal insulators of solid rocket motor. Test is allowed up to chamber pressure 2,500 psi, burn-time
100 s. A cross section of test sample part is quadrature, and various test samples can be comparable
at the same time. Inner temperature of test sample can be measured by thermocouples during
burning. Test was executed in condition of efficient average chamber pressure 1,000 psi, efficient
burn-time 10 s and safety of equipment was confirmed. Basic data for understanding thermal
characteristics of internal insulator, that is, pressure-time curve, temperature-time curve in the test

sample, and thermal destruction thickness of test sample was gained successfully.
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Fig. 1 Cross section of test equipment.
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Fig. 4 Temperature-time curve.
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Fig. 5 Shape of assembly part after test.

Fig. 6 Surface shape of test samples after test.

Table 1. Thickness of test samples after test.

(Unit : mm)
Transient Section
e A A%
(3 Start | 20 40 60 80 100 120 | 140 | 160 180 | 200 | End | Remained | Destruction
Thickness Thickness
0 |21.73|22.02|21.98 |21.74| 21.92 |21.85 | 21.03| 21.67 | 21.83 | 21.85 | 22.39 | 21.31 | 21.868 113
90 21.33(21.14|21.40 | 21.46 | 21.15 | 21.10 | 21.07 | 21.15| 21.15 | 20.89 | 20.76 | 20.97 21131 1.87
180 |21.71|21.90 [22.05 | 22.15 | 21.77 | 21.89 | 21.96 | 22.27 [ 22.27 | 22.18| 21.79 | 21.34|  21.940 106
270 |22.05|21.59|21.02 | 21.47 | 21.43 [ 20.86 | 21.34 | 21.46 | 21.55 | 21.08 | 21.33 | 21.23 21.368 1.63
Test Sample Section
Angle Ao Ae.

Start | 20 | 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200 | End | Remained | Destruction
Thickness | Thickness
0 21.89 21.16 | 21.03 | 20.88 | 20.79 | 20.82 | 21.12| 20.99 | 20.88 | 20.77 | 20.99 | 22.23 | 21.129 1.87

90 |22.09 |21.05 | 20.84 | 20.90 | 20.89 | 20.81 [ 20.84 | 20.81 | 20.88 | 21.00| 21.43 | 23.07| 21.218 178

180 | 21.17|21.05 | 21.21 | 21.17 | 21.17 |21.26 | 21.32 | 21.25| 21.20 | 20.88 | 21.11 | 22.33 | 21.260 1.74

270 |21.86|20.92 |21.08 | 21.31|21.08 |21.06|21.14 | 21.11 | 21.00 | 21.52 | 20.94 | 22.46 | 21.268 n

o) WAL AW R wa) =k,
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