DOI:10.13224/j.cnki.jasp.2013.01.014

28 1 Vol. 28 No. 1

2013 1 Journal of Aerospace Power Jan.

2013

:1000-8055(2013)01-0067-07

( , 621703)

: V216 . A

Six-component balance calibration technology
for nozzle model testing facility
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Abstract: The balance calibration technology was developed with the method that theo-

retical computation 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 once quantic was compared to thrice quantic and the experiential model was

obtained on phases of balance 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 /% 0.027 0.018 0. 055 0. 049 0.117 0.039
3 /% 0.027 0.017 0. 055 0. 050 0.115 0.037
1 /% 0. 081 0.076 0.117 0.182 0.192 0.152
3 /% 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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Fig.2 Loading and unloading characteristics of F, and

x—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 $#95 mm
1 /% 0.251 0.291
3 /% 0. 150 0.088
1 /% 0.251 0.292
3 /% 0.157 0.100
3.4
#70 mm, $95 mm
b Q?P b
M2,N2 3
7. 8 ,
0.98%,
0. 2%. AUTODATA
TEN/10 PSI(Pressure Systems Inc.)
VXI .
0.8%,
0.4%,
L ~— Ik Q2R
0.98 = QIS = M2
= M2EE2VREE  —— M2EE3vitis
0.96 |- —— bRfEHE T R
End
e 0.94
% 0.92 }
0.90 |
0.88 |
0.86 1 1 1 1 1 1 1 1 ]
0 2 4 6 & 10 12 14 16 18

7  $70 mm
Fig. 7 Repeatability of $70 mm in different balances

28
LRI ~ PEIIRE = PGS
0.98 F = Pfﬁ“ﬁ(ﬁt%& == Nz{ﬂ“’j\'\ﬁtgﬁ
' - N2E2KIRE - NIRRT
0.96 | —— pifEdE S R EL
7
& pog b
=
0.92
0.90 +
().88 L L L L s L i i
0 2 4 6 8 10 12 14 16
WA T
8 $95mm

Fig. 8 Repeatability of 495 mm in different balances

. NPR
,  NPR
4
D
2) .
3) .
1) .
5) .
2 .

NPR N



73

(1]

(2]

[3]

4]

, . [yl
,1999,12(1) :51-54.

ZHAO Jingyun,JIN Jie. Development and investingation of
thrust-vectoring technology[ J]. Gas Turbine Experiment
and Research,1999,12(1) :51-54. (in Chinese)
Miller D N, Catt J A. Conceptual development of fixed-ge-
ometry nozzles using fluidic injection for throat area con-
trol[R]. AIAA 95-2603,1995.

[Jl ,2005,26(2) :144-146.
JIN Jie, ZHAO Jingyun. ZHANG Mingheng. et al. Exp-
erimental investigation of static internal performance for
an axisymmetric vectoring thrust nozzle[ ] ]. Journal of
Propulsion Technology, 2005, 26 (2): 144-146. (in Chi-
nese)

, , ,

L1l ,2007,22(10)
1700-1703.
JIN Jie, LEI Jinchun, LIAO Hualin, et al. Experimental in-
vestigation of wall static pressure distributions of shock in-
duced axisymmetric fluidic vectoring nozzle[ J]. Journal of
Aerospace Power,2007,22(10) ;1700-1703. (in Chinese)

[Jl 52002,16(1) :87-93.

FU Yaoming, WANG Qing, ERIQITAI, et al. Develop-
ment of the six-component force-measuring balance for
thrust-vectoring nozzle testing[ J]. Experiments and Meas-
urements in Fluid Mechanics.2002,16(1) :87-93. (in Chi-

nese)

L6]

7]

[8]

[10]
[11]

[12]

[13]

[14]

[15]

, . Lyl
,2010,42(1) .58-61.
YAO Yu,ZHANG Zhaoming. Finite element design on in-
tegrated box balance[ J]. Journal of Nanjing University of
Aeronautics and Astronautics,2010,42(1) :58-61. (in Chi-

nese)

[M].

Lyl . 2009, 27
(5):542-546.
CHEN Dehua, YIN Luping, WU Wenhua, et al. The test
technique for aircraft with high aspect ratio in the 2. 4 me-
ter transonic wind tunnel[ J]. Acta Aerodynamica Sinica,
2009,27(5) :542-546. (in Chinese)

(1] ,2010,25(10) : 2285-2289.
HE Wei, TONG Zerun, LI Hongbin. Investigation of
thrust balance for the single module scramjet[ J]. Journal
of Aerospace Power, 2010, 25 (10): 2285-2289. (in Chi-
nese)
[M]. ,2001.
[M].
,2003.
[M].
,1996.

Greathouse W K, Beale W T. Performance characteristics
of several divergent shroud ejectors [ R]. NACA RM
E55G21a,1955.
Little F K. Internal aerodynamics manual[ M]. Fort Bel-
voir; Defense Technical Information Center,1968.

[M].

’ ’ ’

,1989.



