o 37 %% 6 H . B L 1= Vol. 37 No.6
2020 -6 A Journal of Mechanical & Electrical Engineering Jun. 2020

DOI;10.3969/j. issn. 1001 —4551.2020. 06. 008

G’ﬁ

E T BP Z MBI i5

RRTERINFR"

w E K HZ.BRERE&E,E W
(NS RHE R WU T R4, N5 h Uk 014010)

FEE A RE (A Pl A 255 e AR () 1% Abaqus A5 BRIGHT EL5 BP #1289 25 B AR B FH 31 1 147 P81 2 Je AR T T30 v, MR 08 14 181 552 B
TR EDL, W Abaqus 8 FRIC/TE: , BESL T 16 B2 I AR Y 0 0 AR I e T U B %6 I AR T8 1 R OT /- Mr ik o, S T 15 18
e Je 1 B AR ) e KA I ARTE Z (A e & 5 LA Abaqus A FRITOT ELEIEAE A YN SRREAFIRS S A, £ By BP i 28 9 £ [ 4 F50 0 4
JERARLPEZ ALGE T 384 MATLAB M4 T BAG , @7 T 36T BP 45 25 W £ 1) 147 Pl 25 e A8 T Tl 00 2650 = A ASE 28 5 AR 4 ez 6 A A
TR AT TR, TN S5 05 B Z [ (AR IR 2576 0. 05% 2 N, BIFFT4s SRR . B3 (3L T BP M8 I 45 11 U 1B 2 e A8 T T
B AR TR MERA AR 200, T LR B8 AL R I T A8 T 0 1 P82 e S R AL R A v i oA A5 BHiE

S4giA 1B B BRI L BP S N 45, 3 Je A3 Fi)

B 425 . TH162 ; TP183 XHkFRIREG A XEHES 1001 —4551(2020)06 - 0641 - 06

Prediction of gear ring clamping deformation based on BP neural network

HAN Jun, ZHANG Lei, DUAN Rong-xing, WANG Jing
(School of Mechanical Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: Aiming at the problem of clamping deformation of thin-walled ring gear, Abaqus finite element simulation and BP neural network
technology were applied to the prediction of gear ring deformation. According to the actual machining and clamping of the gear ring, the
Abaqus finite element analysis software was used to establish the relathonsilp between the simulation model of the gear ring clamping deforma-
tion, and the finite element analysis of the ring gear clamping deformation was carried out to establish the relationship between the ring gear
clamping force and its radial maximum clamping deformations. Based on Abaqus finite element simulation data as training samples and test
samples, with the good prediction accuracy and nonlinear generalization ability of BP neural network, BP neural network based digital model
of gear ring deformation prediction was established by MATLAB neural network toolbox, and the model was tested according to the test sam-
ple, and the relative error between the predicted value and the simulated value was within 0.05% . The results indicate that the established
BP neural network based digital model of gear ring deformation prediction is accurate and effective, and can provide accurate and effective da-
ta for the optimization of gear ring clamping parameters in intelligent big data processing and manufacturing environment.
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