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Field calibration technology for torque of
turbo pump hydraulic test system

LI Tong, LIU Zhan-guo, DOU Yu, JIN Ai-ping
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; A field torque calibration technology based on the principle of moment of couple
loading is presented in this paper to effectively solve the problem of field torque calibration of the
hydraulic experimental system for turbo pump designed for the liquid rocket engine. The
configuration and technical challenges of the system are introduced briefly. The uncertainty is
analyzed.
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Tab. 1 Components of measuring uncertainty
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Tab. 2 Field calibration data and results of T10FS torque sensor

PR/ BB AR AR AU A (N o)
(N-m™) HB1 O #E2 i) [E2 1 [E1%2 2 m# 3 FH1E
0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
1 000 1 001.2 1 001.1 1 001.1 999.2 999.6 999.8 1 000.3
2 000 2 001.2 2 001.1 2 002.1 1999.9 1 998.8 1 999.8 2 000.5
3 000 3 002.8 30024 . 30025 3 000.1 3 000.1 30004 30014
4 000 4 003.3 4 003.4 4 003.8 39999 39999 39997 4 001.7
5 000 5 002.1 5 002.7 5002.5 5 000.1 5 000.7 5 0004 5001.4

RERER . REIRE 0.043%; 450054
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Tab. 3 Data of T10FS torque sensor used in turbo pump hydraulic test
mE GRRE /0 HE 3%

553 /(r- min™) | FE/L-s™) , EZE/(N-m) RE/%
(N-m) WUEE) /(N-m)
8 999 86.3 1526.71 1 526.31 -0.41 -0.03
8 999 101.2 1627.94 1627.51 -0.43 -0.03
8 999 115.6 1732.15 1 731.70 -0.45 -0.03
8 999 129 1 850.84 1 850.37 -0.47 -0.03
8 999 143.9 1982.36 1 987.86 -0.50 -0.03
8 999 158.1 2 108.49 2 107.89 -0.60 -0.03
8 999 173.2 2 249.67 2249.77 0.10 0.00
2300 © 2300
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— Pol ial fit —_ ial fi
1001 olynomiat 1t 2100 Polynomial fit
T 0 N
71900 21900
s s
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Fig. 6 Fitting curve of torque S5hENEHs
(theoretical value) and flow Fig. 7 Fitting curve of torque (data calibrated by

field calibration system) and flow
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