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ABSTRACT

Dual pulse rocket motor has a rocket motor with different pulse grains divided by a pulse
separation device such as a fragile bulkhead or a thermal barrier type. It distributes thrust energy
very effectively via pulse separation device to improve range and terminal velocity of a missile. This
paper contains the thermal barrier design and experimental analysis through ground firing tests of
small dual pulse motors. The results will be applied to the design, test and evaluation of the scale up

dual pulse rocket motor.
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Fig. 1 Performance comparison of the single thrust
and dual thrust rocket motor{1].
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Fig. 2 Schematic drawing of dual pulse rocket motor
of bulkhead and barrier typel4,9].
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Table 1. HTPB/AP propellant mechanical properties.

1st stage 2nd stage
Item
propellant propellant
Sm(Bar) 11.6 10.0
EM(%) 47.65 42.33
Er(%) 51.46 44.56
D(g/cc) 1.796 1.719
Hardness
64.0 64.0
(shoreA)

* Shore A(hardness testing machine) widely used to test common
rubber. It is available in ASTM D240, JIS R7215 and so on.
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Fig. 4 T-T and P-T curves of 1st stage design.
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Fig. 5 T-T and P-T curves of 2nd stage design.
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Fig. 6 Fabricating process of dual pulse motor.

Fig. 7 Ground static test.
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Fig. 10 P-T curve of 1st test for 2nd pulse motor.

Fig. 11 Result of case and thermal barrier after
1st test for 2nd pulse motor.
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Fig. 12 P-T curve of 2nd/3rd test for 2nd pulse motor.
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Fig. 13 Result of thermal barrier after 2nd/3rd
test for 2nd pulse motor.
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Fig. 14 P-T curve of 1st test for 1st pulse motor.

120 —#141
#2-1

——#12

100 - ——#2-2

Temperature(°C)

0 L L L L
0 20 40 60 80

Time(sec)

Fig. 15 Temperature sensor value of 3rd test for 1st
pulse motor.
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