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Fig. 1 Sketch of experimental device by ECBS
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Tab.1 Parameters and conditions of ECBS experiment
T A BB TH (8O FEINT S5 HAlr
M GCrl5 LR XE] W TE] T B 6:0. 1~0. 8 mm HL A 2 ZE ARS8 £ 1096~ 30 26 NaNO; + 75 i 5

B : 472 mm X 22 mm
WItH#E R, 0. 58 pm
fifi i . HRC60

LA AR . 22 mm X 5 mm

T3 n:120~380 r/min MMM IR ¢:0.1~1 m®/s
L ¥ 1:20~80 A/cm? e i VTR L TR

B0 TBkE] £:1~3 min

BERLRLE w:P1000~P3000

% 2 ECBS ¥ ##
Tab.2 Experimental data of ECBS

75 - TS - R./pm
n/(remin ') i/(A+cm %) 1) 6/mm t/min
1 120 40 P1000 0.3 1.0 0.077
2 120 50 P1500 0.4 2.0 0.021
3 120 55 P2000 0.5 2.5 0.030
4 120 60 P3000 0.6 3.0 0. 044
5 150 40 P3000 0.4 2.5 0.031
6 150 50 P2000 0.3 3.0 0.024
7 150 55 P1500 0.6 1.0 0. 080
8 150 60 P1000 0.5 2.0 0.056
9 240 40 P1500 0.5 3.0 0. 081
10 240 50 P1000 0.6 2.5 0.095
11 240 55 P3000 0.3 2.0 0. 047
12 240 60 P2000 0.4 1.0 0. 054
13 300 40 P2000 0.6 2.0 0.101
14 300 50 P3000 0.5 1.0 0. 049
15 300 55 P1000 0.4 3.0 0.091
16 300 60 P1500 0.3 2.5 0.041
170 120 40 P1500 0.6 2.5 0. 081
180 150 50 P1000 0.5 3.0 0.059
19V 240 55 P3000 0.4 1.0 0. 035
200 300 60 P2000 0.3 2.0 0.029
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Comparison of predicted value and actual

value of surface roughness
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Tab. 3  The factorial analysis of orthogonal
experiments of the ECBS

A ¥ n i w ) t
Ky 0. 050 6 0.074 2 0.043 6 0.059 0 0.075 6
K 0.045 8 0.050 6 0.040 4 0.060 8 0.051 2
K 0.061 6 0.048 2 0.058 8 0.054 0 0.050 0
K, 0.067 2 0.044 8 0.059 2 0.059 2 0.046 4
M2t 0.0048 0.029 4 0.015 2 0.006 8 0.024 4
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Bearing raceway surface qualities before

and after ECBS
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Surface quality prediction and processing parameters
determination of electrochemical belt superfinish

TAO Bin'?, XU Wen-ji"'s WANG Xu-yue's MA Ning'

( 1. School of Mechanical Engineering, Dalian University of Technology. Dalian 116024, China;
2. SINOPEC Qingdao Safety Engineering Institute, Qingdao 266071, China )

Abstract: Electrochemical belt superfinish (ECBS) technology applied to bearing raceway finishing
has the advantages of high surface quality and processing efficiency, and it is superior to traditional
oilstone superfinish. However, the finishing effect of ECBS is dominated by many factors and
complicated dynamic behavior of the factors. Therefore, it is difficult to predict the finishing results
and select the suitable processing parameters in ECBS. To solve this problem an intelligent multiple
regression predictive model thinking about the non-linear relationship between processing parameters
and the machining effect was established based on least squares support vector machines (LS-SVM).
Taguchi method was introduced to assess the effect of finishing parameters on surface roughness, and
the training data was also obtained through experiments. The comparison between the predicted
values and the experimental values under the same condition is carried out, and the results show that
the predicted values are approximately consistent with the experimental ones. The mean absolute

percent error is 3. 33% for surface roughness and 2. 52% for current density.

Key words: least squares support vector machines (LS-SVM); electrochemical belt superfinish

(ECBS) ; bearing raceway; surface quality



