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Pneumatic Test Assessment of Pulse Separation Device for
Multi-Pulse Rocket Motor

Dongwon Lee* - Wonbok Lee* - Seongyeop Kang** - Jongwon Lee*** - Hongbeen Chang****

ABSTRACT

A Dbulkhead-type pulse separation device has been developed for the multi-pulse rocket motor. The
design parameters of the pulse separation device were the shape of the rupture disc slit, welding
conditions, and the implementation of the seal disc. The pneumatic tests of the fabricated pulse
separation devices showed that the rupture pressure increased as the quantity of the rupture disc slit

and welding strength increased and the seal disc was implemented.
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Table 1. Material & Thickness of Each Part
T Material  |Thickness(mm)
A48 €A | Silica Phenolic 25
A STS 630 7
T AHY G A | Silica Phenolic 2.5
Seal Disc STS 316L 0.05
Rupture Disc STS 316L 0.635
S99 @d4 | EPDM 3
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Table 2 Condition of Pneumatic Test

SN Slit Seal Inside Outside

Num. Disc | Welding | Welding
1 2 - A C
2 2 - A C
3 2 - - C
4 2 - - C
5 2 ©) A C
6 1 - A C
7 1 - A C
8 2 @) - C
9 1 @) A C
10 1 ©) - C
11 2 - B C
12 2 - B C
13 2 - C C
14 2 - C C




Table 3 Condition of Laser Beam Welding

Type Speed (m/min.) Energy (W)
A 3 700
B 2 700
C 2 900
Outside
Inside X
Welding Y

Fig. 2 Welding Area & Slit Shape of Rupture Disc
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Fig. 3 Schematic Diagram of Test Equipment
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Table 2 Condition of Pneumatic Test
SN Pressure (psi) Burst time
P1(center) P2(side) (msec)

1 198.73 195.03 51.2

2 196.75 194.49 79.3

3 90.10 89.99 471

4 91.76 90.72 48.5

5 223.37 244.86 10.9

6 141.06 136.46 87.6

7 133.79 134.13 574

8 127.73 127.30 44.0

9 203.72 181.56 16.5

10 109.69 105.86 38.2

11 205.07 192.58 9.88

12 192.52 197.07 41.1

13 276.95 236.40 19.2

14 266.23 230.36 18.96
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Fig. 5 Pressure at Bursting Time (SN-1)

Fig. 6 Pneumatic Burst Test Result (SN-1)
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