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Application of vibrator in thrust vector measurement
turntable for orbit-control engine of satellite

LIU Wan-long, SUN Shu-jiang, SHAO Shuai, TIAN Guo-hua, ZHU Hao-wei
(Beijing Institute of Aerospace Testing Technology, Beijing 100074, China)

Abstract: Engine of 490 N thrust is the most widely-used orbit-control engine in Chinese
satellites. The control of satellite orbit is influenced greatly by the oblique angle and offset of thrust
- vector. Turntable is the common thrust vector measuring device of the 490 N engine. Principal shaft is
the moving support in the turntable. The moving support can slip axially by the bearing. In order to
reduce the friction influence on axial thrust calibration, a vibrator was tried to set up on the turntable.
Through data analysis of three tests before and after using the vibrator, it was found that the standard
deviations of main‘thrust force ;nd specific impulse were decreased. Itisa worthy research direction
to improve the measurement precisions of the main thrust force and specific impulse by using the
vibrator in the turntable. However, the test data got now is not enough, and further tests are still
needed to prove this result. The influences of the vibrator output force and frequency on measuring
result are also needed to be studied in the future.
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Fig. 5 Schematic diagram of vibrator installation FRE 1, A 2 FikEs 3.
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Tab. 1 Main thrust force Fy and specific impulse ; at each ignition in three tests before and after using vibrator
sk '
T Fra/N  La/(N*s)  Fyo/N  Lf(N's) Fyo/N 1a/(N*s) Fu/N Ly/(N's) Fp/N  L/(N*s) Fuof/N  L/(N-s)
‘5‘
1 4823 3085 4834 3094 4848 3074 4856 3071 4831 3073 4868 3069
2 4847 3097 4824 3094 4863 3084 4852 3072 4875 3074 4875 3076
3 4848 3099 4838 3108 4853 3084 4850 3072 4865 3072 4873 3075
4 4839 3095 4813 3089 4828 3091 4861 3080 4866 3073 4856 3066
5 483 3088 4808 3087 4793 3087 4834 3066 4831 3060 4839 3063
6 484 3091 4825 3090 4824 3090 4854 3074 4853 3067 4871 3069
7 4854 3093 4836 3095 4821 3087 4849 3075 4858 3069 4871 3070
8 4843 3090 484 3094 4817 3082 4844 3068 4850 3063 4860 3 066
9 4837 3083 4826 3085 481.7 3081 4834 3062 4845 3039 4848 3061
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Tab. 2 Mean values and variances of main thrust force Fy and specific impulse

I, in three tests before and after using vibraior

RK
F5

F/N LJN-s) Fxo/N LJN+s) Fa/N Lg/(N*s) Fy/N L/(N+s) Fy/N I;b2/(N's) Fu/N  Lis/(N*s)

SEH(E 4840 3091 4827 3093 4829 3084

FrMEZE 095 5.36 1.11 6.68 217

4848 3071 4858 3068 4868 3068

0.91 5.24 1.55 5.85 1.25 5.01
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