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Fig.1 Typical BP neural network structure
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Fig.2 Grinding surface roughness prediction mode
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Table 2 Surface roughness results contrast

with the prediction results

v/ a/ Ra Ra’/ A/
8,/mm
(mm-s”') mm pwm uwm %

11.50 0.20 0.53 0.5296 -0.0004 -0.07
11.50 0.15 0.51 0.5069 -0.003 1 ~0.60
11.50 0.10 0.48 0.4801 0.000 1 0.02
10.17 0.20 0.49 0.4839 -0.0061 -1.20
10.17 0.15 0.43 0.4324 0.0024 0.55
10.17 0.10 0.38 0.3908 0.0108 2.80
9.04 0.20 0.41 0.4187 0.0087 2.10
9.04 0.15 0.37 0.3662 -0.0038 -1.00
9.04 0.10 0.33 0.3229 -0.0071 -2.10
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Tab.3 Compare the results of verification tests

v/ a/ Ra/ Ra'/ &/ A/

pm mm %
0.5437 0.0263 4.60

0.5396 0.0104 1.89
0.481 4 0.0386 7.42

(mm-s”') mm pm

=
1 11.50 0.275 0.57
2
3

11.50 0.225 0.55
11.50 0.175 0.52
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Finite Element Analysis of Earth - pressure Balance Shield Cutter - head

XIA Yi-min'?, ZHOU Xi - wen’, LIU Yu - jiang’, WU Dun’

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China; 2. Key Laboratory of
Complexity of Modern Equipment Design and Extreme Manufacture, Central South University, Changsha 410083, China;3.
Branch of Tunnel of Chinas,Railway 14 Group Corporation,Jinan 250002, China)

Abstract. Based on the structural characteristics of some earth — pressure balance shield cutter - head, a 3D
model was established in Solidworks. The finite element computation medel was established with the software
ANSYS, and also the structural stress analyses of cutter — head in normal and limit conditions were carried
out. The stress and strain distributions of cutter — head in both conditions were obtained. The result of analysis
indicated that the dangerous section appeared in the intersection of auxiliary beam and spoke strip between 180
to 210 degree as well as the joint between corbel and flange, with the maximum stress 204 Mpa and maximum
deformation 1. 568 mm. And also, it could provide basic data for structural design of cutter — head and mainte-
nance of it in the project.

Key words: shield machine; cutter - head; finite element analysis; structure analysis
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Surface Roughness Forecasting of Spiral Bevel Gear
Based on Artificial Neural Network

GUO Ke —xi', TAN Pei - lian', TANG Jin - yuan®

(1. Auto and Mechanical Engineer College ,Changsha University of Science and Technology, Changsha 410004, China;
2. School of Mechanical & Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: Because the value of Ra is affected by a lot of factors and some of them are undefined, the surface
roughness forecasting of spiral bevel gears is a typical fuzzy,non — linear system. In this paper, based on the
priority principle of BP artificial neural network, surface roughness forecasting is set up. This model BP can
accurately describe the effect of wheel’ s feed velocity and deep tooth feed on surface roughness of spiral bevel
gears. The experiment data proves that the model BP used in forecasting the surface roughness of spiral bevel
gears can get a more precise result.

Key words: artificial neural network ; model BP; spiral bevel gear; surface roughness



