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Self-adaptive straightening technology of thin-walled slender shaft

Han Bin', Wang Xiaodi', Teng Chaobin', Li Yinghui’, Wang Jucun’, Zhang Qi'
(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. AECC South Industy Company Limited, Zhuzhou 412002, China)

Abstract; In order to improve the detection accuracy of existing straightness straightening equipment and improve the calculation accuracy
of straightening parameters. The advantages and disadvantages of the existing straightening methods for shaft parts were analyzed. Aiming
at the straightness straightening processing of common slender shaft parts, the over structure of a self-adaptive straightening equipment for
thin-walled slender shaft parts with the straightening accuracy of 0. 1 mm - m™' was designed. The straightening process was established

based on machine learning consisting of BP neural network algorithm and database accumulation. Based on the basic principle of three-
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point bending and straightening, a BP neural network structure suitable for this straightening process of this equipment was determined.
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Its structure is that the input layer has seven nodes, the output layer has one node, and the single hidden layer has six nodes. By verif-
ying the accuracy of the neural network structure, it can be concluded that when the database containes 800 sets of experimental data, the
accuracy requirements can be met after one straightening process. This equipment can greatly reduce the numbers of straightening.

Key words: shaft parts; self-adaptive straightening technology; BP neural network algorithm; three-point bending straightening; intelli-

gent straightening
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Fig. 1 Schematic diagram of three-point bending method
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Fig.2 3D diagram (a) and physical photo (b) of straightening equipment

AR 1 2T B B3 18, 1Al il e
B2 Pl P B IR R e B . BT RL
B L, IR KA i s E X Sk, F
Jmm b, RWERGW TAERBEME 3 iR, TR
AT, BEESGRRER A 1 YR 3 0 T 2 1 A B
MRS R T E R RN, sk BT B
BGIEARE 2 N BB T R, JE5%8
1R AR 22, RIOAS 3 e vROR B0 T2 98 AR T
oo KRVNIREE S P e, RERARAL
Toik, HERARETE Sl R R LRI, I 58 i B
s SRR A S EHITE T Re, R
AR, HERAIE LR R,

P R G T B PR Ay B RS A A AR AR
Gy REUERRAY EZLSE MR LIS W, B AL A A
R ARy EE LT R AR AR = T
B, KRR SRS Z0R, SCHLY PLC @AY AL

Hs JjpLisAs

PR
ARG 2R

|

Kl 55t
)

5 W N T RO S A

J 3k S ATEAL

K3 BERGE AR

Fig. 3 Flow chart of straightening system
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Fig. 4 Flow chart of BP neural network algorithm
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Table 1 Comparison of prediction results by BP neural network
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Fig. 5 Structure of BP neural network
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