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Six-component balance calibration technology

for nozzle model testing facility

LUO Hua-yun, LAI Chuan-xing/ WANG Yue-gui, YE Wei

(China"Gas Turbine Establishments
Aviation Industry-€orporation-of China,~Jiangyou Sichdan 621703, China)

Abstract: The balance calibration technology was developed with the method that theo-
retical comiputation was associated with model test in-order to improve precision and accuracy
of static and dynamic calibrations ‘of six=component force-measuring balance for nozzle inter-
nal flow model testing facility), The original data of static calibration were processed by the
method in which on¢e quantic was compared to thrice quantic and the experiential model was
obtained on phases of bdlance installation and test. The repeatability test indicates that pre-
cision and accuracy of dynamic calibration can be enhanced greatly with perfect method for
data processing. The credibility of balance performance and correctness of correcting test da-
ta including added-force and added-moment of force-measuring system with the nozzle pres-
sure ratio (NPR) were validated by being compared to the results of dynamic calibration for
four-component balance. The method of six-component force-measuring balance calibration

offers references for other multi-component force-measuring system calibrations.

Key words: nozzle model testing facility; internal flow; six-component balance;

balance calibration; nozzle pressure ratio (NPR); correction
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Fig. 1 Sketch of testing facility main body frame
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Table 1 Precision and accuracy of six-component balance static calibration

F, F, F. M, M, M.
1 RIURS B/ Y% 0.027 0.018 . 055 0. 049 0.117 0.039
3 IR B/ Y 0.027 0.017 . 055 0. 050 0.115 0. 037
1 WRITHESE/ Y 0.081 0.076 0.117 0.182 0.192 0.152
3 RIS/ % 0.032 0.022 0. 060 0. 058 0.127 0.058
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Table 2 Maximum disturbance for loading and

unloading of single-component force
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y-direction output
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Fig. 4 Characteristics of thrust correcting quantity
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Table 3  Precision and accuracy of six-component

balance dynamic calibration

$70 mm FRAR $95 mm FRA%
1 RIAERE/ % 0.251 0.291
3 RIURE B/ Y6 0. 150 0. 088
1R ITAERE /% 0.251 0. 292
3 W HERE /%6 0. 157 0. 100
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