538 % 21 M= NFH Vol. 38 No.2
2023 4F 2 H Journal of Aerospace Power Feb. 2023

X EHS: 1000-8055(2023)02-0364-07 doi: 10.13224/j.cnki.jasp.20210372

8 7 LR A B BT D ) B0 o

X F, NEED, FHE!
(. hEZE S IR S KRG mEs K s T, I 488 6210005
2. WARIARSE AN E L —E, AR 610072)

i B N RRACE oSO A R 2l /06 L 2 AR v ot 2 ke g 56 AR AR ARTIN  OR - Ok 1 KURS:, 1T
T i ke B A B W T AR SR R A S A5 R 2E R, 3R G A B T 5 YR R DO S AT A S ALY
PEAT T 3 I3 430, B0 T 4509 (0 5 B AR B mT S8 . R & T RUIRAR i 2R 48 B B A, &5 & 45 44 3h 2R 4 T i
TR RGESE, Bt 75 KR I 2 AR A R R TR AR, T R . S R R E
TRIVA T 250 2R 19 A 7 TR X 206 B EAT TR IR R, 4 A 3R W12 R B N vk ) g RARE AV g 4 32 30 Y ol 28 A 40 1 &
SEEAT, R 43 500 AT 35 78% 1 77%.

X B OIA): EAEERE; bR MESIPL AR Sishdiass IR

FESES: V211.74 XHEKFRERE: A

Design of impingement attenuation device for supersonic wind
tunnel test models
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China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China;
2. Section 2, Chengdu Fluid Dynamics Innovation Center, Chengdu 610072, China)

Abstract: In order to reduce the risk of test model and gauge balance damages induced by shock
impingement during intermittent supersonic wind tunnel startup and shutdown, an impingement
attenuation device was designed. Composed of upper/lower actuating facilities and flat plates, the four-part
connecting rod device was analyzed by finite element method, validating the strength and stiffness of
device structures. Servo control system and accompanying software were developed, and the control
parameters were determined according to structural dynamics analysis. A working procedure compatible
with the wind tunnel was devised, and visualized software interface was customized. The device
effectiveness was tested from structural steadiness and attenuation effect. Test results indicated that the
device had a favorable effect on impingement attenuation for the normal force and pitching moment, with

a decrease of amplitude up to 78% and 77% separately.
Keywords: supersonic wind tunnel; impingement; actuating facilities; servo control;

structural dynamics; wind tunnel flowfield
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Fig. 4 Resultant displacement analysis of actuating facilities
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Table 1 Results of optimization tests
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0.3x0.08 434 41 388
0.3x0.15 288 37 341
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0.45%0.15 520 60 655
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Fig. 5 Schematic of servo system
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