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Abstract: The ground vibration test of full-scale aircraft has the characteristics of multiple coordination units, com-
plex system, long implementation time and high risk. Facing the need of efficient development of advance aircraft,
it is necessary to improve the capability of the test by introducing the digital means. In this paper, the flow of
ground vibration test in traditional mode is summarized, the elements of digital test are analyzed, and the digital
test programme is constructed preliminarily. It is pointed that the current digital collaboration model has significant
benefits in reducing experimental risks and improving experimental efficiency. In the future, it is necessary to fur-
ther promote the integration of digital and real simulation and application platform development to promote the ma-
ture implementation of digitalization.

Key words: full-scale aircraft; ground vibration test; modal test; digital test; parallel collaboration

WiBEH: 2023-02-04; fEEIBHE: 2023-05-29

E&WMAB: LEHWLHRFHMIZX-2023-SYSF-3X22)

BEMEE: AFEN984—), B, WL, S LA, E-mail: baichunyu2006@163. com

IR AR, B, RITA . RCE ©A7 8% Hb A 4% 2 U0 87 e Rl R 5 S2 R[], s TRk g, 2024, 15(2): 90-100.
BAT Chunyu, LTIANG Sen, SONG Qiaozhi. Digital collaborative exploration and practice of ground vibration test for full-scale air-
craft[J]. Advances in Aeronautical Science and Engineering, 2024, 15(2): 90-100. (in Chinese)



%2

FUA R A - A RS AT o 3t T IR 3 U8 B B IR AR R S B 91

0 35l

BT 55 3k B Y IF AT O ] HOR R AR
B R T AR S kAT AR AT A F Ak, L R i
FHECF HR UOE AR 8 0 A 7 DRI R, SE ke w5
77 i BIE R A5 RN B R A TR B IR SR B R A
i B B, DA 1% 2 AT 4% F i A8E 2K 2 AR AR 1
B TARSK AN K E B R E N AE K
RN PUR L U NPIE N & AT LR S N -
il i e TR A Y B ) A B AR R T B BOR
B J32 b 245 e AF ok JR0 309, it o R o B R dnak
TE 787 AL w47 R T BB B H 1k g
(Model Based Definition, f& K MBD) 4% &R , £ = 4k
CAD SRR B T IRAT 03T R LR 5
Gy BT AR AR IR B T AR TR Y 2 A R R
RS RiI R

Hby T 5 R K R S R TRAT & A A A OC B —
W R SR b ECE R HE WA A, A
AT AT R A O AR B A Y B A b T o B
Bz 8 TATE AL RS T A, DL
B AR AR 0 SIS A Il BB A i B
55 0 BT AR A N i AL R ek e Y R
R AR A AR AL P [R] e A P R
BOE He Rl G Y a5 S B A e v A A
S B, 38 R T IR RO% B AR 56 Ik A 40 A0 A
) H

T AT AW OE D B AR U A
HFI7E B R Y 8054k B R D7 T2 O T A
Kk e, G i RAT A BCFE AL R R —— 7
A= 1 JE 49148 # (Product Life-cycle Management, fij
PR PLM) , 2 R AT 5 BF il 4= 26 4 J5 0 0 1 R 47
&, IR T ARI21.C919 45 EHLBF T, 1%
BRI T R G038 BT 880 7 S
R BT A A SRR 5G HARME R e
7 AT ) B i BT Y Ak Y T B, W R ABIE SR
A R A e B AT T S W ol A i e o
R Jfp T ik g B R OF 5 (TPCP) %45 B4k
AT B AR A R A 2 B AR O R
AR TE 2 00 S B 22 B ORI T BT
g U R P R AR Ak S5 O AT A R B AR R R T
Jig o RAT AR R HE ROk T —E A
AT ) 26 F TRAT & 19 e ROCR W R 5 5K, A% G2 1% M T
LRI EN o ) o A VR s B i 1 o N

il

PRI, I % AT i M 1 ik 1 56 1) 2 AR T O, R
A EER TRERME .

Hh B TROPIL R R AIE 5 BT TR R 5k R T ) 7 TR AT A%
Mo 1 5 2 A P BEAT T ORBCT AR B — PR R
B, AR SCLA AT A i 4R Sl O B, AR S X
RAT A b AR Bl g B AR S A AT A T
Bow A b A B9 g 225K, 9 I 3 05 58 5 40 I
(IR S AN T RO FIbE AN Wk Ve S
PR =07 i Hh K, IR IF W0 20 A R /AT AR
M 1T % B 1 56 F) K A P R A 4 LR G
IESURE

1 3T R 3 3 58 0 A2 J1 A

QAT A AR Bl 0 R R AT A A o A 20
SEPEAT B — T4 ROSE i o R g, B H AR
IR AT B B A R SR (R RS R IR
BB AR R R AR SR N S5 R Bl g o R
M IE VAR 20 BT AL 28 A3 A5 22 07 B 35 A ok i 45 i A3t
AT S e A B IR AL 22 A R s 20 0 2 i B
Y S A T G e L 3 T R Bl 06 s R P
KRR

IEREEEE

I
P14 3k g6 2 1A

Fig.1 Ground vibration test of aircraft
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Fig. 2 Implementation process of aircraft
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Identification of cooperative elements in aircraft ground vibration test

- ———— e ——

AR T | Rt | HARE . RO | B R E

A A

I, Rt 1y s
P | D | D %
- »‘ T ]..;[ REIGT ) b !
V(w0 [ (k) m it
| ] I /I

| wenE ) (e )

\ | N , |\

I |

-— -

el

P4 TRAT i AT 4 Sl 1 A B ) 22 3R

Fig.4 Cooperative elements in aircraft ground vibration test
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Fig. 5 Ground vibration test process under

digital collaboration
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Fig. 9 Architecture of cooperative platform for ground vibration test
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Fig. 16 Test system of rocket vibration
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