S N
5536 4% 2019 4E45 11 AEROSPACE SHANGHAI 115

MEB N T POGO R31 30 1 =B 5

AER, I KEL,BWE S &R
(1. LB R A BHAA AP, Lif 2016005 2. L FTMEMEXRF FMRFHE, LT 100083)

B OEHETEHKIFTPOGORDH N FHATEEBZORELZREEE, MAT REWMI KT HFHER,
AT AMESIm % #- B EMHE KT ZHAER S TEEREO L ESFME KA POGO K2 240 2%
MR , AR M AF AAENEFAGER IS A amRRGYra, SRAN . FEERLEELARA
A WA R AL I FE K. POGO WA AR RF; AT ANEAAN ZAE MRG0 b
EFRAL L HANE L R HF FAGER S ARG KFF POGO R332 7 FER, AL TEA T POGO #

eyl LAz,
KER BHKF; POGO RS ; EREE; 24MERL; ERA A
FESES.V421.1 XEkARER A DOI:10. 19328/j.cnki.1006-1630. 2019. 01. 018

POGO Vibration Dynamic Model of Bundled Rocket
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Abstract: The best installation position of the accumulator in the POGO vibration dynamic model of the bundled
rocket is determined and the dynamic model of the liquid bundled rocket is simplified. The dynamic simulation model
of the bundled rocket is established by AMESim software. The influence of accumulator’s installation position on
the damping ratio of bundled rocket’s POGO vibration system and the influence of the force produced by the tank,
the conveyor pipe, the pump and the thrust chamber on the damping ratio are analyzed. The results show that the
damping ratio of the system with accumulators installed in the core oxygen circuit and the boost oxygen circuit is the
highest, and the POGO vibration suppression effect is the best. The force produced by the thrust chamber plays a
dominant role in terms of affecting the damping ratio of the system. The POGO vibration dynamic model of the
bundled rocket can be simplified by only considering the force produced by the thrust chamber. The research can be
applied in the simulation of POGO vibration.
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Fig. 1 Oxygen circuit coupling system
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Tab. 1 Level and booster parameters

SRR i3 B 2%
EALFIHE/ (kgem ) 1458 1458
AL ik K /m 9.87 5. 634

AL 70 i 3% A R T AR/ m? 0.015 328 0.018 63
ERIAIESOEIES o 2.5 2.5
SR ZERI BT RE/ (m~es™) | 20 115.85 20 115. 85
AR T B BE R B/ /m ! 275.59 275. 59
R RE/ (kgem ™) 796 796
A LB A E / m 2.461 1. 289
SRR i 326 A 194 A A T A/ 0.013 48 0.013 48
AR 1Y B A4 23 2.5 2.5
IREIR AR ) B/ (m—es™h) 12 369. 62 12 369. 62
PR B B R/ m ! 588. 69 588. 69

R2 HEPAFHAEESSH

Tab. 2 Bundled rocket’s longitudinal modal parameters

ml | P | iRy % B LR T HIE 9L IE J1/MPa

s | Bidt/kg | Hz B By IS By

0 170300 | 4.48 |0.267 85]0.455 32| 0.501 0. 415

10 148100 | 4.55 |0.254 57(0.445 24| 0.524 0.473

30 126000 | 4.77 |0.265 84 (0.435 68| 0.532 0. 459

60 118300 | 4.85 |0.31561(0.453 25| 0.546 0. 455

90 117200 | 5.21 |0.462 89(0.595 36| 0.591 0. 456

110 116900

w
-
e
(=}

. 642 35/0.745 35| 0.685 0. 456

120 114500 6.15 |0.662 59]0.790 23| 0.706 0. 495
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Fig. 2 Dynamic model of liquid bundled rocket
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Fig. 3 Single component model
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Fig. 5 System damping ratio
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Fig. 6 System damping ratio variation

H 2k 3 A 10 vl . M2k 10 REMHJE
P& T CE T A 1A IS R N B B R
BEF X POGO & 2l 18 410 i) 20 R #2 4

XPreigk 3 5 7 AghZe 3 5 10 A B In—A4
B, RGMJE iy 42 Tt B W, gk S
EERAECR R 6 (oA RGP E Ay R T
HARPIE ., Bk 16 /05l 5 M 12 f1 15 fEXT .,
AR IE FEAAE 4 00 B L E R B, RELE
3 N EEAE 3 AN BRI E RN SR R O TE
BAZRG D I — A S RS E L

BEAL, Bt & POGO REHER S L, BRRE
JEZS AT POGO #R Bh AR R & R 45 i £ SR IK
POGO #ikah i il 2 8 . B 6 (o) itk 13 F1 14
S PR SO 90 0 Bl 4 B ) 4 it b R A i T A
W2 Ge BH e Le Y 48 T o /D S 3t 1 B A B 4 B AN
S E R A B LR A POGO R 80 411 il 2R
Ll 15 B E AR B B A

2k 10 Fh £k 15 RAHUT , R 4E B2 L i $2 7t
EHAMRAHEMLL 10 HIRET 2 M EERS. REMW
AR His dok /i i R, el A
JE A 150 A O AR R B A B AR X POGO iR 3
PR 410 ) AR SR

3.2 EA A3 POGO IRBNHI &I

PLEE TR 25 1 A By 4 B A B A0S A R
FLAEAY, At TR B R T AR A R ]
JTIXF RG e a2 LSS A AE F 015 201
RGBAIE L AARAE, 43 BT T A 5 X LA Sk T B &
St HJe e ry AR AR A i (de) , aniEl 7 TR .

0.4

0.2

[«

RGFHB AR d&

0 20 40 60 80 100 120
t/s

7 ERAMRGHERELEMFIE

Fig. 7 Effect of force on system damping ratio
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Fig. 8 Contrast result of system damping ratio
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