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Analysis on the force measurement accuracy of

the integrated vehicle in the impulse wind tunnel
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Abstract: To evaluate the force measurement accuracy of the integrated vehicle in the
impulse combination wind tunnel, some actions were taken. Firstly, the force-measurement
system was simplified and the dynamic equation was built according to its structural charac-
teristics., Then, the impulse response attenuation function was deducted. Secondly, the
time-dependent changing rule of the output signal of the force-measurement system was ana-
lyzed and the dominant frequency of was acquired through fast Fourier transformation (FFT)
method. Next, the neural network algorithm and gradient descent algorithm were used to fit
the signal of force balance and to predict the trend value of the force-measurement signal. Fi-
nally, the signal fitting and trend prediction of a number of tests data were conducted and the
measurement accuracies were acquired. The result prove that this method can truly predict
the stable output result, meanwhile, the measurement accuracy can reach over 97% when

the output signal of force-measurement system includes 4 cycles.

75 B #:2017-09-14
EETE 8 5  oh JR & shHL B R T 5 S0 0 %8 3 4 (STS/MY-ZY-2015-007)
TEZ R Ay /AN 1981—) , B L BIBTFSE 51, 1 32 M 325 8 7 o R AT RS R AT .

SRR RN, B AU XA, 25 Tk XU — PR AL AT 25 D0 0 RS A3 AT L. s 3h ) 24 4R L 2018, 33(12) :2924-2929. ZHANG
Xiaoqing, LU Jinzhou,LIU Weixiong.et al. Analysis on the force measurement accuracy of the integrated vehicle in the

impulse wind tunnel[]J]. Journal of Aerospace Power,2018,33(12):2924-2929.



512

/N DR AE < Ik e XTI — A A AT 4% 0 T3 BE 2 A 2925

Key words:

force-measurement system; attenuation function; trend prediction;

measurement accuracy; impulse wind tunnel

W S R KA TR R LA R R S LR
B ERRZ AN K2 L AT DR T
5 KA RAT AR, WA R AT AR 21
T 20 (1 ST A A R AR Sk A R . B
B, w0 R0 oA g B R 9 2 B CFD Bl
15 B T R e A AT = K F B, th T CFD
D7 AN AT A7 A AR R A JR B PR O A RORUE
e P S DT A ) A ok e 8k e IR Hp O e — A4k
TRATRAT B SR B A I, A R R R AT A
ARAFFE A 2 F B L ko eb R b KU B A op
2R A A X0 EF ) ) R s A A e Y ik e
] 9 AR AS CAT 45 A8l T BT o A O B 1) R 50
Az—.

Sy i e S st IR B S A 1), [ P A 2R B
I RS- £ B R R T R B 9T A 3 ek
11970 N SN Vi) /53 N SR | = N Sl U |
o F L TP AR R ST BT R KT 32
FH A% 28 380 R 5 3 288 XU 18 5 35038 56 B[R] —
B F 10 ms, Frig M )i 56 45 7 [l BE A 51, — %
8T 10kg., {H B 25 & b r e KU I 5 68 71 i
P2 B A ik ob KU A 20K 56 B R R i 100
ms" ' R R 2 e VR4S S A0 SR VAR K
SEARASF T TF12 R At g6 A R ) A Bh g 2 AT
B AR X Fe Tk R B IR I Aisf 18] XU
SEIR L fE—E R B TE T R4 By K B ik
R I g 07

Sy T R P AT A 00 B 2 B T 2R
[ 25 S8l i 52 5 & v (CARDO) ff il 7 2
BT @2. 4 m bk R be KU H R 56 s B 8 i 300
ms, HAA KA Sm, i 1o i 4 RE T
AR AL G0 B8 T . i R R S5 A R B, 3 3K
M 3 2 85 CHly RSP AR 0 5 28 20 Bl A5 0 F A1
— i [ A 90 2 R R 50 Ha, 76 4 20009 1K 56 B
V1) A i 0 7 5 5 A R 300 50 A kel 0 i B
R RE T B o BRI O A5E 8  o 14 n xt bk v XU S
R RE AR T R Y 5

R VEA Jik i AU — {4 L6 TR AT 2 04 I 0K B
A3 S FR G 1) S A8 Bl T 2 T L 4 A i & )
TR B T Ak L St KU I 77 4 5 0 A7 T
W43 AT BIF 5 RSP Bt A 5 81 300 0Ok I 0 kG B 1
S W T I 7 R B RO AR
JELIE, Ry ok b R 5 XTI A A R 0 g K S

TR itE = .
1 Bk XU 58

P 1 ik R g JRUAIR] e 6 e e v A 8 <2 % iy
Pl DT I sl s e ki a0 o e o A B
YER ik ge e B b 7 i 50 o 72 rh A sh ML A I
B 5 2 R R 46 A R S IR AR
I8 o IR A I A L 7 AR A . T % K
Liog RIS /NN A NI S B A = Wi
AR AR 24T Al 7 2y I 4t

IR QUIVAR R R R VA

Fig. 1 Test state of the impulse wind tunnel
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Fig.2 Test single of the impulse wind tunnel
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Fig. 6 Fitting result of force balance output signal
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Fig. 8 Signal output of the force-measurement system
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