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Performance Analysis of a Pulse Separation Device for a
F-type Multi-Pulse Rocket Motor

Dongwon Lee*' - Wonbok Lee* - Insik Kim*™ - Bangeop Lee**

ABSTRACT

In this study, the full scale flight type Dual-Pulse Rocket Motor(DPRM) with the bulkhead type
Pulse Separation Device(PSD) was designed, manufactured, and fire-tested. The bursting time and
pressure of PSD were analyzed by the pressure, thrust and vibration results of static fire tests and
ablation of PSD was measured with 3-D coordinate measuring machine. As a result, PSD requirements,

bursting conditions and thermal safety, were satisfied.

o]
T

2 dFoM e A9d 222 RA e d5e A8 st 4E% Flight-type] ©]FE2 =
Eep #7718 AA, AFste] AdALAE S s AZALAE A AST FA718] ¢
g, 74, Js 2HE nigor d2FgAA e Gd540 FAANH GddE E24S AAskla
A2AE F 32k FAH7IE ol &3 Avtg S AT 1 23, d2EAAT gd=zd 9
FF S B AL AT F AT
Key Words: Dual-Pulse Rocket Motor(¢]5&82 Z A EE}), Pulse Separation Device(d &2 %3]),

Solid Rocket Motor(2L#| 5=217]3), Flight Type(¥ 3 A& -§)

LM B of &3t I EAEL FRIStE WAV o] Fof
A3 2.

OFsd2 2AREE Y34 FETAARA 0 B =RdAe Ad =2 IE o]Fof W
old dAaFa/AMIE Tl F39 FEIdA ol e ANE F AEF Flight typed] olF
o] 7b&d 1A FR7IHeIH[1], FHdAE 4 2 ZARE] O AZALAZAA YERG
Hy 2B AAE A5 oleH2: EARE HaEeAAY FE5A4H 93 54 tsto

Heavy type A@A3e}t Blwstflom old o
S S| [
M IUASIN @ el el sl&shac

121A A}, E-mail: kaemac@hanwha.co.kr



2. FED2F A A MR

Aol AH8E] 3 Flight Type F%17]3e] A
A€ Heavy Type F27|3%& 53] HS= X
A3s Hgeo=w Ol—roﬁiq °}-&2] Heavy
Type F2171#8 A@FAHES T3t tsd
2ARE] H47= ééfﬂl%‘i}fﬂl & A
Al 7les FRIReH, 2S¢ yoprh 24
Al F371e] dFTFde A5 T
o Avly H2FYAAIE A8 olFE2 =
ARete] gk AHEHEAS HAASRLH o]F
8l 1, 29| oA wiES 7= 4~601W 732
WA AAHAZ oA wjEe=w 4
AlE F71¢8e] FHHEE= Fig. 1019 ZiZﬂ -
271 ¥4L Fig. 29 2t

HU

Thrust

T T T . T T T T
Time

Fig. 1 Thrust-time curve of solid rocket motor
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Fig. 3 Result at bursting time (Heavy type)
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Fig. 4 Result at bursting time (Flight type)

Table 1. Results of bursting time & pressure

T 9 A ZH(msec) | FE Y (psig)
#1 11.8 305
b L2 85 250
#3 7.8 218
type My 9.0 248
#5 82 21
#1 8.6 245
F oL #2 12.8 215
#3 102 219
type My 174 240
#5 8.0 211
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Fig. 5 Forward Heat Resistance Part of a PSD
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Table 2. Ablation of H-Type PSD

TE | #1 #2 #3 #4 #5
40 6.4 6.8 6.2 6.6 6.8
45 5.7 5.6 5.6 5.6 5.7
50 6.0 6.1 6.0 6.4 6.2
55 6.9 6.4 6.2 6.6 6.6
60 6.4 6.4 6.2 6.4 6.3
65 6.0 6.0 5.9 6.4 6.2
70 55 5.7 5.6 5.7 5.7
75 5.2 5.1 5.1 5.1 5.3
80 5.0 458 4.7 5.0 49
85 5.5 5.9 54 5.5 5.5
0 71 71 71 6.7 71
95 7.8 8.1 7.9 7.6 7.4
100 8.4 8.4 8.2 8.2 8.5
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Table 3. Ablation of F-Type PSD

T #1 #2 #3 #4 #5
40 6.5 6.3 6.7 6.9 7.0
45 5.8 5.7 5.7 59 5.7
50 6.4 6.3 6.6 6.4 6.3
55 6.4 6.4 6.6 6.7 6.6
60 6.4 6.3 6.5 6.6 6.7
65 6.0 6.1 6.3 6.3 6.3
70 59 5.7 59 6.0 6.1
75 5.4 53 54 5.5 5.5
80 5.1 49 53 52 5.0
85 5.5 5.6 6.0 5.8 6.3
90 7.1 6.9 7.5 7.1 7.1
95 7.5 7.5 8.0 8.2 7.9

100 8.4 8.5 8.4 8.4 8.9
Ma | e | A | me | Ae | ne




G RFIL A YERE ol B A4
d T AAEYGAd FEEo 1FEo
Slag®}, Chop molding ©lgl= WIA A2 &
o 7193 Aoz WkEAH o] &
e Bgst] dE Y =1E& R/ =
ol 1 549 W3l Fols EAsHA
typeﬂ]- Flight type2] Z%-2= 4|

e Fig 6, A8 254 A
ojtt. o] i, &2 20T, A& 40T,
7|Eo R I, XE2 EAE
< AFFE A dn

il

rf
4
ofd
=
El

Loy
o o
D
(e}

(@]

o
ox
ﬁ

40 60 70 80 90 100

Fig. 6 Comparison of results (type change)
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Fig. 7 comparison of results (temp. change)
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