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Dynamic Characteristics of Gimbal System of 300 kg Thrust
Liquid Propellant Rocket Engine

By
Tetsuji NARASAKI, Tomio NAKANO
Ryouhei HASHIMOTO, Shinichiro TAKEHANA

In order to obtain the dynamic characteristics of the gimbal system under thrust load,
firing tests with 300kg thrust liquid propellant rocket engine were performed. Major
objectives of the test program were as follows,

(1) to determine the frequency response of the swivel angle of the engine.

(2) to find out the effect of the fuel and oxygen pipes connected to the engine for the
swivel angle of the engine, and the effect of bearing friction of the gimbal system.

By a series of tests, the following experimental results were obtained:

(1) Some quantitative measure of the differences between the frequency response of the
swivel angle during firing and without firing due to the increase of pressure of the fuel and
oxygen pipes, and also due to bearing friction under thrust load, was determined.

(2) The amplitude of vibration of frequency 50 cps. induced on the engine, depend on

the back lash of the gimbal system, as well as the servosystem.
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BHEF 7F o =— 8 DFEEIEB/NMEZRTIREEICE
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T 2Z@U-A2EE, AEFBOHBEROKHER
THAURXOBELED 2 4L EHH S,
HBEEZREEEY, V- TTHIBREON
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EUWOHMBERBROTESKICE T, 6 BLU 6

B4 2 FBRABKE 5,
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5L, ®ORFAPRE L TRRDZ EL 1B,

[{IUa+lv)+asTo(la+iv)} SP+ [AR?
+Toala+1p)} SILLS]
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40 1100
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VY RNy Y QEEERC BT AR ORY %
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Ry vy ORGHEBCHEBELTHAKENOD
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TEEBIAMINVIEL, Ty 20y AVMSZOES
ERSIURBERICI 28N b vo 438, AR
P T,

T=T1+Ty

This document is provided by JAXA.



16 e N R B 187 &
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A0 L TRANES NS,

IVy d* dé
AL S RN OR 0 a2

dt
+ AR} Ky KoKV Ps— Pg+0

=ARKyK.KsV Ps— Pg 6.—
Ve dT
K i — o+ )T a3)

ALy T ziﬂ%efﬁﬁ@r%@ﬁ?asb, POBRITHS
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{IVT
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+AR2KVKaKr~/Ps—PR}L[5]

=ARKyK.Kr/Ps—Pr L[d.]

( Vr S+la+lV)L[T] (14) |

MAIEEREE & Lic AR, Koo Thb, *i
lo, v BXU T BERETh+HRNSBETHB &
T3 &(25)Ri2 1 RARK S O FHBFROEEEKE LT
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