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ABSTRACT

The dual pulse rocket motor(DPRM) distributes the propellant energy effectively via pulse separation device(PSD)
to improve the range and terminal velocity of the missile. There are two types of PSD such as bulk head type
and thermal barrier type. A subscale thermal barrier type DPRM was designed, manufactured, and tested. The
results showed good understanding of the characteristics of the PSD and will be applied to the design of the full
scale DPRM.
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Fig. 1. Performance comparison of the single thrust and
dual thrust rocket motor
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Fig. 2. Schematic drawing of dual pulse rocket motor
of bulkhead and barrier type?
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Table 1. Mechanical properties of vulcanized rubber
[tem Value .
Tensile strength(kgf/em?) 82 g %
Elongation at break(%) 600 : F
Hardness(Shore A) 70
Density(g/cn?) 1.078 e e ine 69

Table 2. HTPB/AP propellant mechanical properties

Item 1st stage 2nd stage
propellant propellant
Sm(Bar) 11.6 10.0
EM(%) 47.65 4233
Ex(%) 51.46 44.56
D(g/cc) 1.796 1.719
Hardness(shoreA) 64.0 64.0

Fig. 5. P-T and T-T curves of 2nd stage design

% 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. 3. Design of dual pulse motor with thermal barrier
type PSD
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Fig. 4. P-T and T-T curves of 1st stage design
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Fig. 6. Fabricating process of dual pulse motor

St Al 87148k 2] A8 A1E (20159 29) /95



2RE 304 2l ARz ey
) Zo|th Fig 4, 5€ AHAE 53l vehd 1,
o FARERS] GE/AIZE B FE/AZ] g =2
dS HAFY 19 "2 Tgde dhATe] oF
15sec =202 HAFUHo] 1,000psi, =922 30,000
Ibfseco]al 27 B~ Q02 ALAIZFO] oF 9sec I
Fo7 HEdHEH o] 700psi, T2 35,000bf-secZ Z}
7} A AT o]ZHATEE HAo] 400mme] BA}
o=z gAH F= WEA AZs vEg oled
RELY] FXA) 34 2 2HAAHL Fig. 69 e

‘*H?i‘:}.
2.2 X4 ARAI"
)

Ho}oq Flg 77Jr %01 R =t A2 L
@ H2 TYRITHE AAAA ARAFE FPSATH

ol 2& Hepr\7h A4Hd 27k WARE Wil ¢
go] =M o]z st A 247t HEHE T
Zo|th. X Fig. 83 o], 1@ xaREE FUAE
A, 2@ BAREE inet 180S FHIF 1T
.H/\UE]_ o:]/\/\]EJO /\1}\]Ol_od1;]. ]Lq] 19 TLE“,/;EE]—
AaAl Aot Ao H5AFS E45h7] st
At ol 2EAME Fste] EiAe] 2=
35 ZAsATE 2t ALAIFel tiste] FE/gE e

Thermal barrier w..
\ — .
'S “Second pulse grain

==, Gas flow

S==" — ==

==& -~ =
T5 5.2
e
gl R g
frle o e oF \ —_——
B o Second pulse grain  First pulse grain—
; -
A e TT, TB (Inert)
T e Te - Temperature Sensor’ -
Igniter pulsel oy
L% Fri | Y

== e o

Fig. 8. Static Ground Test of 1st Pulse Motor
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Fig. 9. Static Ground Test of 1st and 2nd Pulse Motor
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Fig. 11. P-T curve of test for 2nd pulse motor
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Fig. 12. Thermal barrier after test for 2nd pulse motor g. 14. Temperature sensor value of 1st pulse motor
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Fig. 17. Pressure curve of test of 1st/2nd pulse motor
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Fig. 18. Thrust curve of test of 1st/2nd pulse motor
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Fig. 20. Temperature history of 1st/2nd pulse motor
(delay time : 60sec)
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Fig. 21. Ablation of the pulse motor case and PSD
after test of 1st/2nd pulse motor(delay time
1 2se0)

Fig. 22. Ablation of the pulse motor case and PSD
after test of 1st/2nd pulse motor(delay time
: B0sec)
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