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Study on vibration attenuation of damping frame

for liquid rocket engine
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Abstract; Dynamic loading transmitting characteristics in simplified frame model with rubber-
inertia structure used in liquid rocket engine was studied in this paper. When the dynamic loading
transmits across the place pasting the rubber-inertia structure, a part of kinetic energy of the loading in
the frame was transferred into the rubber. As a result, the dynamic nominal stress in the frame was
sharply reduced. It was found that loading and unloading processes in the rubber material were in-
duced in turn by the velocity differences between the outer and inner surfaces, during which the dy-
namic energy absorbed by the rubber was quickly dissipated. In essence, the dynamic loads depending
on the changes of the particle velocity in the frame are reduced by the kinetic energy decrease of the
frame particle.
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domain between cross—section A and B

. 0 ifi 8 H & [— Kinetic energy of system
---Kinetic energy of steel tube
--=-Sreain energy of steel tube

HRERBEREX S

i} CRERREERXHR

it
ZO'E !-/ J_Ev(‘giﬁﬂﬁﬁééféﬁ

Energy/J
W
=)

o @/iﬁ TE B
0 0.5 1.0 1.5 2.0
Time/ms

B 5 RS ERHIRTHME

Fig. 5 Energy time domain change in each part of system

B TR R AR — S PR &R
SEERH R, WTLUE AT B AR i A X Bl
SHERMZEIR. WE 5 PR, SP5EZEE)
Arhi BT, iR b shRE B SR L
ZREINAERER RZ B BhRE, IXPIRIEEE Lhnh
LR AR AR IR — R A E
i, WA AP ZAL B R 1B B B 5 R A —
KRB RSN RS S R AL RE S, BT
RBFEAE N R DR & A 55 R TR R 2 1B 12
3 (G 1 (b) BTR), B, BUBESBEARA




50 kB OHE O

201344 A

EH AR BEJS o BARSIn VIZE M 12
BB E SRS, T S R e B
WA, AGHHSRMPAHLEM, FE5%H
AR A B S EES , ETR R, AKX
RERefb I RE (LA 5), ABS RS
BE, SRS TRMEREBMATPRE, e
4%, HEKB AR — RS L BT,
PLER SRR R 4 ZIRRE RS, BlJA whilv
ARSI A 4R R B hmdF R AR AT, BT
B B IAE A R AR AT, A SRS AR A
FIH. BN T 202 XK AR TE B AL 9 R i 2 B Y
ek (WA 5), BASFESRFEIEE, 3
RESEIEREIR E B MBDRES, BRELM R0 123,
Bl —— RS AL B, PR SRR
KA 3 KAERACH, MAWTERCHE, (#3075
Wb R R E LR WA R R ]
FHENERAMGLILS (29486 E 60%) &
PR R R SCHAG LIRERL . SEPR K HTHLER A 20
RER: —mERIVME, H—RIHEM
%, BSEHAMERELE T RA SRR
SRR MAORE, N, HLAR R 3h AR BT
ST S 5 ke A b i e R 123 2 5 i B2 0
gk b, NicReREH AW EE 5 h KRG
SFERE R, 5 RM BEENIRERMA 2
AR - S A IR AT A B A AR RERUR

3 HAEBVIEST

N T IRRRAE op il TR UR W BEHLZE rh i 7 IR A%
BAFE, ARG PRVETERAIR L
YEZARER I S RAER A%, BN A pEE
A 155 /10 A Tl 4 T A A6 A8 B LR i T A
TR AR ph 4 (R IR oD S, AR
Tl 4 AR A Bl A A e o R/ IMAH S DA il
IR s SRS, JFEE (1) MK
(2), PIPRTERETE AR ™ A B SR ) RN R
SR ERERERR RN

o U%Dime’szng )

IS BB BAR 07 R i E A

PRI RS | IR S, FREERTIR] T,3%
RH:
T,=2H./D, (6)

Arf. H o shHEEMEEE, TR ZEHR
1GE A F Bt T . iR HE=C(5)F=(6)
RTINS MR s E R 10 m/s B, JES
—F| s B AT IEE A 205 MPa, REZERT[E]N
0.015 4 ms, 5@ 4 BAMRITHMTER B

B 1) M Q@ wTH: NS BB
e BRER A AL B R, B SYIRS
BRI R AR R A, BUSERRR/N, Az
B B R ARG 33 TV 5 BOM AR T 0 N 7 MR R o

B L3 BB B R X T 4 BE B A B AR K
W, SHRSES MR ESREIES,
DR 1M 7 26 AR A R [R) 3 62 22 8] 7 A AL X iz
5, #id HA R SRR, #d
FEAR B PN 2 T 152 10 o o B K LA O B R R
WERESIMREZ SN —3 WE 1R
K6 £8]. SshE b e R EHEBIBBRE G
BAF, B AR A R PN A 2R TR T S B
JEEAEMA, Eohd R E A 1 XK
MRS R RSB SR E R TN RE T AIEE)
B, 0 XA RN R B S E SR/ T
FW T AEEEE, FHYYRA S SR
BANEERE S — Bz, RREENEEN
FEEER /N, BB h A Ll
SR I AN R E TR S B B B WD, TR
P B 77 A6 N R TR RS, B H RS
HmERELEEEL

Velocity of inner
(=3 surface for rubber

P/ ___. Velocity of outer |
; surface for rubber

s

rubbet surface/ (m «

1

o
BN D = N B

(=

Velocity on

0.5 1.0 1.5 2.0

Time/ms

Bl 6 BRI SRR s B

Fig. 6 Particle velocity on outer and inner surfaces of rubber
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