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Abstract: In order to improve the energy efficiency of solid rocket motors, a pulse separation device
(PSD) with plug—in board and plug as the main structure is designed. This device is different from the traditional
PSD, in which the material for plug—in board is tungsten infiltration of cooper and the plug is Polyoxymethylene
(POM) or Polycaprolactam (MC). PSD achieves separation of the combustion chamber of the motor with its sim-
ple construction. The bursting pressure of plugs of different materials are tested by the hydraulic test, and the re-
sults are in good agreement with theoretical calculations. POM and MC can withstand pressure above 20MPa and
open smoothly during the two—pulse operation. The bursting pressure of POM is 39.8MPa. The test results prove
that PSD is feasible and has excellent reliability in double—pulse solid rocket motor.
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Fig. 1 Double-pulse rocket motor structure'”
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Fig. 7 Assembly of diaphragm and plug-in board
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Table 1 Characteristics of high melting point metal materials **

Temperature of melting Specific heat/

Thermal

Linear expansion

Property Density/(g/cm?)
or sublimation/°C (J/(kg-K))  conductivity/(W/(m-K))  coefficient/°C™!
Forging or extrusion 10.2 2625 — — 4.9%x10°°
Molybdenum

Molding sintering — 2625 — — —

Forging or extrusion 19.0 3410 140 166 4.5x10°°
Tungsten
Molding sintering 17.4 3410 140 94 4.1x107°
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Table 2 Physical properties of different engineering plastic materials
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Code Name Density/(g/cm®)  Tensile strength/MPa Melting point/C
stress/MPa
PE Polyethylene 0.95 21~26 11.75 92
PTFE polytetrafluoroethylene 2.20 18~25 10.75 330
PP Polypropylene 0.92 35~40 18.75 170
ABS Acrylonitrile=butadiene—styrene 1.05 21~63 21.00 150
POM Polyoxymethylene 1.43 68~70 35.00 175
MC polycaprolactam 1.15 73~91 41.00 225
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Fig. 12 Plug blasting pattern of PTFE in hydraulic test
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Table 3 Blasting status of different materials in hydraulic test

Material Blasting state under 20MPa pressure Blasting pressure/MPa Theoretical bursting pressure/MPa Error/%
PE Blasting 11.1 12.8 13.1
PTFE Blasting 10.8 11.7 7.6
PP Blasting 17.5 20.4 14.2
ABS Blasting 19.9 22.8 12.9
POM Unblasted — 38.0 E—
MC Unblasted — 44.6 —
=/’ Second shell \ ' BF, SRR BB B — A3 P G e ) 0% L B S
- ol Fisthel J AR IR T 25 1SMPa 2 47 , 5 4T — 46 2 B 2218
“\ £ TR A AR R Dy 250ms, SF 5 TR ) A

Fig. 14 Schematic diagram of motor components for the

plug opening hydraulic test
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Fig. 15 Curve of plug opening hydraulic test
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Fig. 17 Plug residue after a first pulse test
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