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Abstract; Taking the plug motion process of the dual pulse solid rocket motor as the re-
search object, a cold gas impact experimental platform for the pulse separation device was
built, and the motion law of the plug in the first pulse combustion chamber was obtained.
The dynamic structure overset grid method was used to simulate the motion process of the
plug. The flow field structure during the motion of the plug was analyzed and the formation
mechanism of the plug motion law was revealed. The study results showed that for pulse
separation device with one hole, the plug moved smoothly along the axial direction in the
combustion chamber. As the pressure rose, the initial acceleration of the plug increased and
the motion speed increased slowly. For pulse separation device with several holes, due to the
interference of the hole structures and the plugs on the flow field structure in the combustion
chamber, the motion process of multiple plugs in the first pulse combustion chamber was ex-

tremely complicated, presenting the phenomenon of rotation and overturning. The difference in the
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motion speed, posture and position of the plug gradually increased with time. A reasonable design

of the hole distribution can effectively prevent the plugs from gathering at the nozzle throat.
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pulse separation device
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Experiment system of cold gas impact

Fig. 1
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Fig. 2 Schematic diagram of dual pulse experiment

motor with plug
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Table 1 Experimental parameters of different cases
T & E X E J7 /MPa e A 2 A
1 0.5 a
2 1.0 a
3 1.5 a
4 1.0 b
5 1.0 c
6 1.0 d
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Fig. 4 Computational model and boundary conditions
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Fig. 6 Plug trajectory for case 1 (unit:ms)
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Fig. 7 History of plug velocity for different cases

AR 184 T B 28 T W) 32 B T ok TRl B e
JEWF K 2l T B 2E 2% 11 5% 780K S S0 B T
TBC 1B 2 R T 3w b S DA AR £ [ L g
H A 1 R o E A 43 1) A 51. 79,67, 34,110. 51
m/s’, #E—2 0Bk BBl G B ZEAE 1 Ik ook e
T Uk RAT X T ARG R J3 2 0. 5MPa B (T4
1), b ZE 1932 2l Sl BE R AN W L BEAR Ak T Ay s
HURA; MUK SNE Sl 1. OMPaC T 2) 1 1.5
MPa( T8 3) B, B% %€ 32 8l 3 B 3 i o B i, i
KF 0.5MPa T.00F 1938 8l s BEAE . [A] Bf o #H %F
F 1.0MPa T, 1.5 MPa T/ T b %€ 15 5l 1
SR BE /N L IX O B T R B B0 e ) 38 i T
151+ P 2 B T I A 2% ] L ik 1) 8 AR A B Al
LA PR ETE M R T3, ¥ 8 iRy t=3.6
ms A A 3K )T R ZEAE | Bk sp gk be == N iz
S E . AL A T 0. 5MPa TOLE L, 1. 0
MPa F1 1. 5 MPa 3K 2l F& J7 T B 2 (%) A0 X 07 ' 45

B8 RNIR ) 3K 2 T b 2E 1932 3 o & (1= 3. 6 ms)
Fig. 8 Plug locations for different pressures (1=3. 6 ms)
R
3.2 BAREEHHEFIESFT

B9 Bl Tl 3 FHZELE | kiR =iz
Bk e 0 L o g Ak D A i TR D0 B ZE A B
B ZAR]FLIE s 5 o [1 koo A Ba =8 oA 1% v TR AR O
Zo A R I0] £L T SR BT R T 46 ) R PR B8
(2 0 s S PR B ZE AR BT 0 A Tk
PR A T N T R AR TR E A . T
9.Ca) FEN 9Cb) PP LA B o o s A DA i 2% 1] L
FEROT A LBk b BA R 2 1A 38 W7 T 23 M2 i o 3k [
I 52 3z 2y v b 28 1 B A4 S & T AU T 4 =5
ST bt i 32 S T B 2E A I AR 4% 4% L TE
b 2 I g R 30 B Al % R] LAY 3 THD TR B T — 1> 5
7370 N S R TE iR SIET ¥ (A R N
Ji J5 L Bl L PR A B 2E S s T B R T )
U T8 A U

B 2 I 2 Y 457 2 i 8l B 2E S o B R AY
JI5E A OB T B X O 55 AR R TR) AL T BT Y
il FAH B0 BT RRE TRAE  [R I
AR 1) A% 1 1 oo D 5 A 0 B e AR BE T AR ELAE
P S WA 9 (o)~ 9Ce) R, TE 1=
2. 5ms I 2], Tl 48 32 B 2E iz 3 /Y 52 e [ R
I BRBE = B L 1 5 % 0 Bk 4%, an &1 9 (D B
N o BB IR AR RS L TR MR Y R 2R I K
VERTS T Bkmrfhbe 5 N 32 808 i — & 51 o 3, (5.
2 B ZE 55 At 5ok A% 04 A0 B AR T 0 R B O
REA o

& 10 Br7n b t=2. 16 ms il £=3. 84 ms I} Z|
b 28 1z gy Ao A7 L 45 R S S B A 4% AR A X T .
PNELIEIRVE iR Vg (R e A E D] OF S EbATH
Harsh g By A chr . B FiR bR ER Z T
15 00 LA iz sl 7 RE B BB 07 25 R 5 SR 25 R
XF G H PRI R L o 2 T Y R Al R R) LS . 52 2 BB



551 3 B 24kl 25 < UK w8 4 KR % S BL R E 18 S R 221
gk i
I TR [ [ T N OaEer [ .

03 08 14 19 25 02 07 11 16 20

g J
/ i
\ \
(a) t=0.2 ms (b) t=0.5 ms
AL AL

B O [ [ .
03 09 15 21 27 03 1.0 1.7 23 3.0

9 <77
i
g

(c) t=1.0 ms (d) r=1.5 ms

1.7 24 31 04 1.1 18 25 32

(e) t=2.0 ms (f) t=2.5 ms

B O [ [ O O | | .
04 11 18 26 33 04 11 18 26 33

e

(g) 1=3.0ms (h) r=3.5 ms
e R
[ T [

04 1.1 19 26 34 03 1.1 19 26 34

Y/

(j) t=4.5 ms

(1) t=4.0 ms

B9 B ZEIz Bhad Rl il B bk A 1 s 7

Fig. 9 Evolution of Mach number during plug motion
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