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Fig.1  Vibration response of component under single excitation
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Fig.3 A thin-wall test specimen of a spacecraft cabin
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Fig.4 The vibration response amplitude of the wall panel

when fis applied to P,
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Fig.5 The vibration response amplitude of the wall panel under the combined action of two excitations with different phase differences
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Fig.6  The history diagram of the change of the vibration dis-

placement amplitude of point P,
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Fig.7 The variation law of the superimposed vibration ampli-

tude of P, and P, with the phase difference between

the two excitations
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Fig.8 Finite element model of weakly rigid wall panel
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Fig.9 Vibration displacement response of wall panel in three

conditions
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Fig.10 Vibration displacement response of wall panel in
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Fig.11 The vibration suppression test platform of multi-

source excitations collaborative processing
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Fig.12  Vibration acceleration response of wall panel in four tests
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Fig.13 Changes of acceleration amplitude of wall panel in

four excitation tests

4 HRIF

Bt X 553 PP AL K 4 A 1A BE Al 22 AT 55 94T I 4R
SR BT T 55 KRR R TR 3 A AL
5 2 WO A AR TR B PR SRS S HLEE, 48 0y 1 XL
ax N BRI AR S0 1 753k o 24 24> D) H 306 (5] i
Tt o A 553 TP A P LI 4 ) 2 A0 B R A 22 R
4 23 KA RE S A UM DI 2 B R RS . DT ES
IR W] T 3207 6 B9 A 2, S Z2 LA N B[] s
4 JTCHE I TR AR T — o R g

s % x #

[1] GARNIER S, SUBRIN K, AREVALO-SILES P, et
al. Mobile robot stability for complex tasks in naval
industries[ J|. Procedia CIRP, 2018, 72: 297-302.

(2] sk, mgl, A, 55 pLEs A B 3o & oo 4 s
PRI iz Bl AR, 2017(9) - 36-42, 49.
ZHANG Jin, TIAN Wei, ZHOU Min, et al. Integrat-
ed control system of robot automatic drilling and rivet-
ing technology [J]. Aeronautical Manufacturing Tech-
nology, 2017(9): 36-42, 49. (in Chinese)

[3] LIB, TIAN W, ZHANG C F, et al. Positioning error
compensation of an industrial robot using neural
networks and experimental study[J]. Chinese Journal of
Aeronautics, 2022, 35(2): 346-360.

[4] DEVLIEG R. High-accuracy robotic drilling/milling of
737 inboard flaps [J]. SAE International Journal of
Aerospace, 2011, 4(2): 1373-1379.

[5] MOELLER C, SCHMIDT H, KOCH P, et al. Real

[6]

[7]

[9]

[10]

time pose control of an industrial robotic system for
machining of large scale components in aerospace
industry using laser tracker system [J]. SAE International
Journal of Aerospace, 2017, 10(2): 100-108.

FRYEA BT AL L& A L AZ L FLRE S TG B
BARWIFELD]. AU WLk, 2016.

FR, A, TB KRB 2 LA A B ] i
RGBT SO T]. Il ABOR S, 2018(5)
16-24.

FENG Fei, YAN Sijie, DING Han. Design and research
of multi-robot cooperative grinding and polishing system
for large-scale wind turbine blades[J]. Robot Technique
and Application, 2018(5) :16-24. (in Chinese )

mB, EE, UEIE, AE L SUHLAR N B R G Rl S
He AR AR AR bR 2 BOR [T]L 02 il i £ AR, 2016 (16) -
87-92.

XIANG Yong, TIAN Wei, HONG Peng, et al. Col~
laborative control and base coordinates calibration tech-
nology for dual-robot drilling and riveting system [J].
Aeronautical Manufacturing Technology, 2016 (16) :
87-92. (in Chinese)

R, B MG, R, 4F . FV520B AN 85 B I AR
SE I I P R e RS2 B [T ] k2 il 5 12 W, 2015,
35(4): 722-726.

LI Hongkun, ZHAO Shipeng, LI Jingzhong, et al.
Milling stability lobe diagram construction on FV520B
stainless steel and experimental testing investigation[J].
of Vibration,
2015, 35(4): 722-726. (in Chinese)

ot BB, T S AR B e BN 7E B A e BE ) in L
AR LT PR3l K5 2 W, 2015, 35(6) @ 1165
1172.

LI Liang, ZHAO Wei, HE Ning. Application of pro-

cess damping effect in milling of titanium alloy [J].

Journal Measurement &. Diagnosis,

Journal of Vibration,

2015, 35(6): 1165-1172. (in Chinese)

Measurement &. Diagnosis,

E—EEE AT 199543 A
AL EEFR I LG NS
5 m TR S gy k. 8k R(Dy-
namic modeling and vibration prediction
of an industrial robot in manufacturing)
( {Applied Mathematical Modelling)
2022, Vol.105) %83,

E-mail: cuiguangyu@nuaa.edu.cn

BEEFEB WL B 197748 H A,
€PN L e S [ R 0 e B L
SR E BRI AR S

E-mail: tw_nj@nuaa.edu.cn



