5 37 &5 10
2024 4F 10 H

k o T

Journal of Vibration Engineering

¥ Vol. 37 No. 10

Oct. 2024

3 1 4 45 58 KL 5 34 7 KLU I B AR AT 5

RAR, MEE", Tea¥x', 45, w7’

(12 Tl &5 — AL R SE B, BEVE PE 42 710089 2. Ph b Tk K Wi 28 2 B, BEVE PH 4 710072;
3MLAE Tk 2 K sh A58 Be , B e VT 0 ZR 8 150001)

M AT, O A T 3 s R T O 28 B B0 BB A 28 XX 6 5 A (L o ) 5 XU XU 1 36 2 A A X 7%
Ja o AR R D R XU L 2 5 X 6 e B AR DG AR o ARSI 1 2R KUK A i Tl B S R G A ML
REHY I BEAT T A UL R 5 s 28 iy XU I 6 30 E o U3 45 2R R W - R KU I AR L M T i 5 DXL v s o 5 58 XL
R A 22 /I T 2506 5 S LS AR G0 SRR W E /DN T RS0 P4, RE A8 3 A2 2% XL 3l 8 7 K 6 8 2R 8t BEOR 5 oR AR B 20 %R
R i B 45 R 15 X 6 S0 445 2R BT, SRR A AR 1R 22/ T 1500, B AR 4 X R 22 /N T 0.2¢

KA MU RN A s B RS WbE s 5 S 2 fif

RESES: V2117 XEARERG: A
DOT:10.16385/].cnki.issn.1004-4523.2024.10.016

5l

T

58 KB A2 TCHL AT A B b 28 A Y SR
ShE A ], CAL AT BE AR ™ 5 Y 28 KR BE v il
IR T 3k T A e AR 8 XU R TR AL ZE
P 7 45005 0 R BV B R Y 1Y R v R 2T 4
SR Iz A0 AL AR R 1 2 PR i K
AR T A 9 Bl A1 6 10 [ AR, 28 IXURE ) i ke ML 3
SRR B A B S iR R B, S BOMLIR A5 H R Z AR K
B sh A& fr . B AT, 28 WA T 00 2 il K
T 32 i 28 TCAL 45 P i B R T A B Y 2R fer T
SR BILAAR € X3 2 7 19 i R 2 TR0 R AT AR R
AT i A 45 AR 5 E B 5

AR ML T 38 5 I 32 2045 i 4 AR Ol 4 i
O\ T i 7, T AR KBl 0 1 43 A DA R AE
28 IR 858 v i ML AAR i) 7, 3K 3] A AT AL AR 28 77 L i s ofe
A T BRI AE R 55 A H Y. SERA 20 Al
60 4F AR i 3k 4h HE A7 58 IR Bl 2 a7 ek 2% 1% 3 AL
FE TAE, B4R R T g 8 i) 28 IRURUT 8 56 1
A, — S8 AR B T 4R R 28 K Bl 28 A ik 2% B
4 A, 26 B AE B-52, C-5A, L1011-55 4 % #l |
SR FH 2 A\ Bl 30 A7 D 28 s 1 B R 58 i T RAT U 50 E
TR B R B AL, Ik i B78T MaE K
A380 %5 24 B Wy 7 1 T 58 XU K A ek 2% 42 il 4 R

Hh ] 28 IR Bt 2 ey XU 56 1 AR F 5 T R A

% B #A: 2024-02-06; 1&1T H #5: 2024-06-08

XEHS: 1004-4523(2024)10-1775-08

B, 20 tH 22 80 4R AR, b BT it 28 it KK 2% %5 1 A T
U T 28 IR Bl 2 i A0k 2 42 ol B A 56 XU 36 R
MFgE s gEA 21 A, BE A R ALl 1 Rt
K, 58 IR Bl 48 AT U % B AR 1 o FH T SR AE T AR AL
4 ob 3% 0 0 5 10 ok, W B T B SE B H R
Hh ] 2 IR B 3 e D28 B R A R IR R 1, IR
JE AR AR R ST R ERE I I, T L E AT ik
149 2% JX Bl 23 Ay ok % 26k R R R R R B A, KR
RS R RN BE SR ORI H BRI R B R OK, G
T S BT 8 28 K T A D0 B B 2%

IR Hh B XU 28 KO e H R 425 81 T
— B S S X T A G € A B 2K Ay XU 56
TR TR Z IR R M5, (A 7E 2 P25 X 3h 4
SR R 6 T, B BR A S A/ i/ A R A R R AL
T2 RAX B 1% £ . UL, 38 Y17 ZL0F ) — 25 BE 08 1
JE A S IR 5 R 0 56 I R A A AR sk R 5
AR 0 2% B, I T R 3P 4 A 5% XL Bl 48 Ar XU 3 56
B

1 RREEZFZH

1.1 AR EREET

T A B S KT B AR R K K A
B 255 2 X B LA 280 R S R KGR
SR VLR R IR AR AR ERE T oR 55 o AR R
B B AR L BHL 28 SR EOR L  [) FRA 22 26 R A

BELWH: HEHARSELRITHE (11972296) ; TE# RALE 5 (MJ-2017-F-08) .



1776 & & T

S

o537 %

FESS T 1T 25 R R R O oY B T EE
SR o R ) S A A R N A 2
] B 2 JE , 33 R A BB 12 w3 I R i A 2 000 6 LA 3l
5 3 0 A T 0 XU S 7 A SRR B L Ak, i
FVBR 5l /1% 2 WL 7 A 7] 3k 72 v 2 2 32 v At s 3l
FEAE I AR AR shd e AR B A 9 o5 Rk, T
THEERE. N BRAELEBNRITETELEEH
JE TR A R 2 ), R AR AT 9% XU R A AR 1 i
FE A R R AT, I 3t f 28 KUK AR 5 T AR 1 R
H5RRGHA

5 b A AU 5 3k R A i = 28 XUR A 2
h T ARAIEIZ B[R] A 3R O AT AL B A AL
PSR gk B X R AR s B X T A sh AL BT
%, RNk AR TAER R Shm K R GRS £
FAEPE 22 RORBR I T 5 B o v A S . O T 42
T 56 AT FH A9 35 [ 3 LR A AN v il 7 3K Bl
09 75 28 LA /A% 2l BR T, JF 38 2o 6 1 ) R 4 ok AR
WESZ 8l i1 1) 25 1

2 L8R KU 1 JUART RUSE, 28 RU& A= 2% 1 i e
FAR AT NACAO015, i 3L AL 2 3 10 f K, 3 A =
)R 1E A%, M R R A MRS
BT B R HEAT T 5 A MR 2 BRI 2 O 1) 1Y
Pk 11, doe 2 A0 i il R I R 5 A 2R i
R, R KR TE S m L K B K 70 % Y BR
SR A R A B 6 m, Hoo T T T i
FRGT 222585 O W R i) 4k 3 B AF BER B Ry 2
mo (AR T 48w W AR R AR T 2
AN ) S BARZE KT W 1 RR .

e 1 57 4

P18 WU A 2 3D A
Fig. 1 Gust generator 3D model
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Fig.2 Structure dynamics model of gust generator
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Fig.3 First-order mode shape of gust generator
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Fig.5 Calculation point of gust field in wind tunnel
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Fig.6 Time history curve of deformation
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Fig. 13 Five-DOF suspension support system
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Study on gust wind tunnel test for a full elastic aircraft model

ZHAO Du71;{'(11’6171(.9;1'2 , YANG Zhi-chun®, YU Jin-gé’, ZENG Xian-ang', HUANG Guo-ning’'
(1.The First Aircraft Institute of AVIC, Xi’an 710089, China;
2.School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China;
3.AVIC Aerodynamics Research Institute, Harbin 150001, China)

Abstract: At present, the big aviation countries already have mature gust wind tunnel test technology, but which is relatively back-
ward in China, especially the gust wind tunnel tests equipment and technology of full aircraft model are lack. In this paper, a gust
generator, a five-degree-of-freedom suspension system and a full elastic aircraft model are developed, and the wind tunnel tests of
the whole model are carried out. The test results show that the gust field is stable, and the deviation of the gust velocity between
the two ends and the center of the wind tunnel is less than 25%. The support stiffness of the model suspension system is small and
the stability is good, which can meet the requirements of the gust wind tunnel test. The simulation results of the non-uniform gust
field are close to those of the wind tunnel test, and the error of the moment of the wing root is less than 15% , and the error of wing

tip overload is less than 0.2g.

Key words: wind tunnel test; gust generator;suspension system; full elastic aircraft model; gust load
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