‘—‘? » »
RESEARCH Eltﬁbtei

FISH K Tk, E5F, PEX. A TIREAVLZE RGP AN T GBS H T[T AL E H]53R, 2023, 66(3): 85-92, 124.
LI Fagui, WANG Ruoqi, SUN Yuwen. Modal characteristics prediction of robotic machining systems based on deep neural
network][J]. Aeronautical Manufacturing Technology, 2023, 66(3): 85-92, 124.

ETREMZMZAY AN T REESE

TFEE,TEF,INEX
(RKEBIRFHELHHMILEFHELEZET, K& 116024)

[HE] $HRXTLMBEALR TR KA R ERRGSEE, 28R T EER ST EREE KA LM
mL, R, TAIEAFER G 3 BFET SR £ F K6 FA, 55405 A4 2 AR FRAK, R R e T K 3,
BB H AL A R, TARE R TEAKE O F M, AT EALE A G Tt A2 P og 2y S0, 2 5
BEAR RS TRMAER T RAMNBA I THREA TEEL . AXAABBIBEAML ZG AR T, 38T —Fb K
TR EAD 2 W B RS TN F k. B2, KA S LRSI EAI L 2 HHIATTARSRE, 5T EMREH TN
T AT . MG, ARFBHLRASE TR AR ), %3 3K 3K 3 2H K i 3K A 448 % 09 ol o 3 4R, 5F A A A 22 % R
KEREHP A ERERS,. Auida b, R AR ARKEE T IREANZE WAL, REAFZNTENEAL
AEoE I8 AL AR £ 09 % AL S A SO A TN . RIELE R AR, % R T A T4 80% vh k.,

KGR MLBAI L, AT ; AP 22 W AFEAR , A AHAAL, R

Modal Characteristics Prediction of Robotic Machining Systems Based on Deep Neural Network
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[ABSTRACT] Due to large working space and strong flexibility, serial industrial robots are widely used in the machining
of large structural parts such as aircraft skin and aviation transparent part. However, the low stiffness of industrial robots
and large differences in the spatial distribution of dynamic characteristics lead to low limits of their milling stability,
significant variations in milling performance in different machining regions, and narrow windows of available process
parameters. It is important to study the dynamic characteristics of the robot milling system during machining and to
establish a positional correlation modal prediction model to improve the robot machining performance. In this paper, a
modal prediction method based on deep neural network is proposed for an ABB robotic machining system. Firstly, the
modal experiment of the robot processing system is carried out by using the Doppler vibrometer, and the spatial variation
of each order modal is analyzed. Then, according to the actual working space of the robot, an experiment is designed to
obtain the frequency response function set related to the pose, and the related modal parameters are accurately identified
by the rational polynomial method. On this basis, the hyperparamter optimization method is used to establish a deep neural
network prediction model, which can accurately predict the pose-dependent modal parameters in the robot workspace.
Finally, the experimental results show that the prediction accuracy of this method can reach more than 80%.
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